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BIOYANT, sparkling with reserve energy, sound to the core, anil most promising product of the hm- 
automobile makes its bow for 191 .. The story of the growth of this great enterprise 1, told in statistics 
to the man who professes no time to devote to romance; it is recapitulated in the tabu aliens of the mode, 
•he respective makers, some of whom are displaying their wares at the Grand Central Palace, under the ban- 
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with the closing date fixed for January 7. The foreign 
makers of automobiles, fighting to maintain a footing, 
opened the Salon, at the Hotel Astor, on January 2, 
with the closing date fixed as January 7. Madison 
Square Garden will be the scene of the Eleventh Annual 
Show of the Association of Licensed Automobile Manu- 
facturers; the grand opening will take place on January 
7, and, contrary to custom, the show will be held in two 
sections — the first, comprising the "passenger automo- 
bile" display, which will end on January 14, to be fol- 
lowed by the "freight automobile" display, the latter to 
run for just one week. The magnitude of the "Garden" 
enterprise is not to be outlined in words; to appreciate 
just what this great enterprise means, it will bt neces- 
sary to have patience, visit the show, mingle with the 
makers, view their wares, talk with the experts who will 
be gathered there for the very purpose of entertaining 
their friends and explaining to them how the automobile 
has progressed and prospered; why the upward trend 
has been steady and reliable in the face of much opposi- 
tion on the part of those who are blinded by personal 
gain to so great an extent that merit might run its legs 
off ere they would deign to notice ft unless it offered 
to them a chance to glean a mite. 

New York City Holds No Exclusive Brief 

But if the activities in New York City are on a most 
extended basis, the fact remains that other cities are 
making ready to accomplish much. It will be just two 
days after the closing of the "pleasure automobile" sec- 
' tion of the Garden show when the Philadelphia Licensed 
Dealers will hold their annual show. This event will 
open doors on January 14 and the show will end on Janu- 
ary 28. From indications it would seem that the Phila- 
delphia event of this character this year will be on a 
most comprehensive scale, two buildings being necessary. 

Detroit, the home of a great number of automobile 
makers, and a ponderous array of accessory manufac- 
turers, will hold its annual show, beginning January 16, 
and closing January 21. The next event of great moment 
will be the Tenth National Automobile Show, under the 
auspices of the National Association of Automobile Man- 
ufacturers, which will open at the Coliseum, at Chicago. 
This display will be the most varied of the year, and if 
former glory counts, it is not too much to say that it 
will be as the name implies. 

January is to be a busy month in the annals of the 
automobile; there will be shows of the first magnitude; 
the patrons of the industry will have an opportunity to 
study the trend and to learn how the makers everywhere 
are keeping faith with progress. The end of January 
will scarcely conclude the exhibition phase of the indus- 
try. February has a large list ; March will have a share, 
and the last show now listed will be held in Montreal, 
Canada, in April. 

What Is the Outlook for the Man Who Buys? 

Ten years' history of the automobile industry is being 
recounted in the pages of The Automomle. If looking 
backward is worth while, why not try this plan : read the 
ten years' history ; ascertain by comparison whether or 



not progress has been made; weigh each year's effort 
in a balance, using the next succeeding year as the 
counterweight; observe whether or not the men who are 
now at the wheel are not utilizing the very tools that 
foresight fashioned out of rude materials, and ere the 
task is completed form an opinion of the value of the 
raw material ? 

Diamonds are wrought from Nature-formed materials ; 
to a native of the Sahara they would look like cobble- 
stones do to a Brooklyn urchin, and yet, under the 
manipulation of the craftsman, they shine and glisten, 
absorbing light and casting it off again to the delight of 
the fair wearer, who, knowing that Nature made them, 
feels content. Is it not also true that Nature formed 
the automobile; the roadway part, of course, and in an 
indirect way the other half ? Nature's laws are being 
transgressed when a burden is borne in any but the way 
that will conserve energy; it is wasteful of energy when 
the load is so great that the bearer is wearied ; it is the 
automobile to which man must look for the relief of the 
load that bears down. 

More of Nature's laws are being conformed to when 
the automobile is used as the instrument of transporta- 
tion than could have been claimed for any of its pre- 
decessors. To whatever extent natural laws are satisfied 
in a machine of any kind it would be possible to say for 
it that perfection has taken up its abode and it will serve 
its intended purpose with greater fidelity. The greatest 
safeguard in the world from the purchaser's point of 
view will be present in any equipment that he elects 
to acquire which violates the least number of natural 
laws. When the means for transportation consisted of 
fork branches of fallen trees, and the Medes, Persians, 
Assyrians and Egyptians resorted to this crude type of 
vehicle, however inefficient it may be regarded in the 
light of present knowledge, it was as a stroke of genius 
6000 years B.C., and it meant to the bearers of that 
time that instead of lifting a ton of weight bodily and 
bearing it along, it could be put upon the "tree-car" and 
a draw-bar pull of something like 200 pounds would 
suffice in the transportation of 2,000 pounds. This was 
the most efficient vehicle that "unmechanical" man of 
the earliest time was capable of producing, and when he 
went into partnership with Nature in the devising of 
this plan, he showed his confidence in natural law, and 
the price he had to pay for his tree-car was in keeping 
with the service that he was able to obtain from its use. 

It took a thousand years for man to so compound his 
thoughts that he could dispense with the use of the fork- 
branches of trees, and even then the principle of the 
roller was too complicated to find lodgment in the at- 
tenuated gray matter of this relatively primitive being ; 
but in something like 5000 B.C. it occurred to the auto- 
mobile engineers of that time that a forked tree was a 
brutally unstable platform, and some one of them — being 
at the head of the class perhaps in the school of the day — 
thought out the idea of using runners, in other words 
a sled. It is not believed that the runner idea reduced 
the draw-bar pull per ton very much, but it proved to be 
a more stable proposition, all things considered, and it 
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has. survived through the ages down to the present time, 
finding fitting use in the Winter time in bob-sled forma- 
tion and otherwise, and it is not unusual for contractors 
on occasions to traverse back 7000 years in taking ad- 
vantage of what is now known as the "stone-boat." 

Ten centuries more and it dawned upon those pro- 
gressive engineers there that a roller slays friction, and 
it was a fine display of the reasoning power of invent- 
ive genius when trees were cut down and sawed into 
suitable lengths for use as rollers, much as men use 
them in moving houses at the present time. This roller 
idea seems to have been in use around 4000 B.C. Some 
clever chap, an Edison in his time no doubt, bored a hole 
in a couple of these rollers quite near the center, per- 
haps, and cut down a tree of small diameter, but rela- 
tively round, and stuck a disc on each end of the same, 
forming an axle-set, upon which he tied a platform 
for the accommodation of weights to be transported, 
and this epoch-making invention was placed at the dis- 
posal of discriminating buyers, perhaps prior to 3000 B.C. 

History seems to have ample material to bear out the 
contention that dissatisfaction reigned in all ages. The 
coming of the crude cart marked the dawn of animal 
transportation, but it is feared that the first draft ani- 
mals were unwilling slaves, less strong than other human 
beings in the fighting sense, but muscular enough to 
furnish the necessary draw-bar pull for a crude cart. 
There is no authentic record which will suffice to prove 
that any one of these slaves had brains enough to invent 
anything, but we venture the assertion that quite a num- 
ber of them were envious of the ox whose sleek sides 
glistened in the sunlight in nearby green pastures as the 
slaves who formed a part of the cart innovation tugged 
the load. It would be real clever were some . one of 
these slaves to swap places with an ox, but it probably 
remained for some thinking automobile engineer to ar- 
rive at the conclusion that an ox has to be fed whether 
he is worked or not, whereas a slave would have to feed 
himself if he were turned loose. History seems to prove 
that oxen were drafted into this service not far from 
.7000 B.C.. and that the peculiar merit of this considerable 
improvement over slaves in animal transportation service 
is most appealing, and the men of that day who busied 
themselves with thoughts along economic lines must 
have foreseen that the ox would pay for his feed by 
pulling a cart, that he could go to slaughter when age 
took the springs out of his muscles, and that the slave 
could be dispensed with as being an unnecessary evil. 

Egyptian plaustrum carts came into vogue between 
4000 and 2000 B.C., but they differed from the other ef- 
forts referred to in that they were drawn by horses ; but 
nowhere do we find the name of the inventor who saw 
in the horse the means for a more efficacious draw-bar 
pull than that afforded by the ox, and in all probability 
there was a controversy of no mean proportion between 
contending engineers of this remote period, the ground 
for debate being based upon the characteristics of the 
respective animals. Those in favor of the ox must have 
pointed out that he is slow but sure. There is no doubt 
of the ability of the ox to exert a greater draw-bar pull 



than that which can be expected from the more nimble 
horse. The more progressive engineers, they who advo- 
cated the horse instead of the ox, very likely showed 
their acumen in debate in pointing out that more trips are 
possible when the horse is used, and while the load would 
have to be lightened, the aggregate of weight would fall 
to the horse in greater proportion. 

The Big Limousine Had an Early Prototype 

The Scythians, between 2000. and 1000 B.C., being 
nomadic, recognized the ruling characteristics of the big 
limousine ; they put their huts on wheeled platforms and 
went on long tours to Asia Minor. 

Those who have burned midnight oil and agitated 
''attic salt" will remember in perusing Homer how Juno's 
carriage with whirling wheels on iron axles glistened in 
the sunlight due to the high polish which was imparted 
to the eight brass spokes which joined the felloes with 
the hubs of the respective wheels. The guardian of 
Juno must have recognized the preciousness of his burden 
and the necessity of strength of the equipage, and that 
he arose to the occasion and planted himself upon the 
platform which will ever hold the immortals among 
inventors is proven by his introduction of the iron axle 
and the built-up wheel. The next notable advance seems 
to have been around 1000 B.C., when Plinius reports 
that the chariot on four wheels came from the Phrygians 
before Rome was founded. Referring to the Roman 
transportation engineers, it seems that the arcera, which 
is mentioned in the Twelve Tables, was not unlike an 
ambulance. Just to indicate that the desire for quick 
transportation is not a modern institution, and that "joy 
riding" is nothing new, it is only necessary to recount 
how Caesar went from Rome to Gaul in one week, using 
a relay of coaches. What a boon it would have been to 
Caesar could he have taken advantage of the energy 
stored in a 20-gallon gasoline tank riveted to the tail- 
end of his Roman vehicle! 

There are no records of weaklings among the Romans, 
so it must be true that the Roman ladies had complexions. 
Caesar issued an edict forbidding too much luxury in the 
modes of transportation as they were taken advantage of 
by the Roman matrons, but this did not prevent the use 
of hoods for chariots, although the musty pages of the 
doings of men would seem to indicate that tops were 
invented by the Etruscans. 

The dawn of the Christian era witnessed the coming of 
the four-wheeled carrucca, with seats for two only, and 
this was undoubtedly the gala vehicle of the time. The 
ancestor of the latter-day chauffeur seems to have been 
quite the thing in connection with this type of vehicle, 
and the problem which confronts many of the automo- 
bile owners of the present day was the problem then. 
There are no doubt a goodly sprinkling of those who 
affect automobiles who lament the fact that the chauf- 
feur has ears and that they number a nose among their 
five senses. In the Roman carrucca the driver's seat 
was in front, and at a considerably lower level than the 
seat which was provided for the proud owner. Histo- 
rians are good enough to affirm that this particular con- 



veyance represents the origin of the latter day "carriage." 
That the Romans introduced art in carriage building is a 
bit of history that should not go unnoticed, and among 
the types of vehicles that were current the pilenum was 
exclusively placed at the disposal of the matrons of the 
time ; it seems to have been more or less a phaeton, since 
it was provided with a canopy and four posts, and the 
artist worked out his purpose in gilt and bronze, vary- 
ing the motif by taking advantage of the decorative ef- 
fect of ivory interlaced in rare woods. 

Experience Indicated the Need for More Power 

It was the Romans between 300 and 400 A.D. who 
seem to have realized that a 2-horsepower wagon had 
many shortcomings, and the carpentum, which looked 
much like a carved baker's delivery wagon, came in vogue. 
It wrought a change in the method of hitching up the 
horses, introducing the tandem idea. In this tandem 
scheme the rigs as driven by ladies had two horses, but 
when men drove two spans of horses were used. It 
was probably found that more power which came from 
the addition of horses in tandem could only be utilized 
comfortably and commercially in conjunction with im- 
proved vehicles, and the Roman cisium was invented for 
the occasion, and it is this type of vehicle which took 
final form as a cabriolet hung by leather straps. 

The Middle Ages did not seem to have a place in 
the forms of civilization extant for the engineer. The 
improvements as they were introduced by the Romans 
languished. The cabriolet went out of use and the 
leather strap method of suspension was forgotten. For 
a couple of centuries the only vehicle in service was a 
two-wheeled affair, as previously used by the Romans 
for the transportation of the images of the Roman gods. 
They must have thought quite favorably of these gods 
because the two-wheeled carts were built with a top in 
imitation of the temple, with columns, pilaster, and what 
the canny Scot would call "ginger-bread." This poor 
estate of the transportation engineer probably reached 
the low ebb of the receding tide in 1294 A.D., when King 
Philip of France made a sumptuary law prohibiting 
plain citizens from using carriages. As ridiculous as 
the King's law would appear to be, as viewed by a plain 
citizen of to-day, it was no more so than the ridiculous 
rigs which kings affected in that time, and mention is 
made in history of the caretta which Pope Gregory 
possessed. It was drawn by two horses tandem, and 
one modern writer said : "It looked like a prairie 
schooner." By the time Richard II of England pre- 
empted the throne the questions of transportation were 
again awakening, and this worthy potentate was ex- 
tremely fond of inviting his friends for a ride in a royal 
whirlicote. 

By the time Queen Mary went to coronation in 1554 
things had prospered until it may be said that the un- 
fortunate Queen Mary at least underwent the enjoyment 
of a coronation pageant, occupying the seat of honor in 
a cabriolet. In 1581 the English sedan chair was put 
on wheels, and in this way the transportation engineer 
of that time placed himself high in the estimation of in- 
valids ; they used the chair. This century saw the intro- 



duction of the leather suspender again, the innovation 
coming from Hungary, thus indicating that the idea of 
the quick and efficacious transportation of persons and 
chattels is a progressive one, and so it would seem that 
when a good plan is abandoned by one set of people it 
is taken up and perpetuated by another, and evidently 
the discarding of the leather suspender, or brace, was 
re-introduced in western Europe by the Hungarians 
under auspicious circumstances when Ladislaus of Hun- 
gary sent such a carriage as a present to Charles VII 
of France. 

Improvements in the art of fabricating glass added to 
the range of the carriage-maker, and in 1650 glass win- 
dows were introduced in French carriages. It was in 
1670 that steel springs were produced, simultaneously in 
France and England. By this time Charles II of Eng- 
land joined the ranks of transportation engineers, and 
among his activities mention is made of the fact that 
he formed the first coach-makers' company in 1677. In 
an old pamphlet, which was published in France after 
this date, the publicity agent, who was responsible for 
the brag advertising it contained, waxed enthusiastic in 
favor of carriages as against sedan chairs. Cabriolets 
came into vogue in 1672 as the product of France, and 
in Italy postchaises were the order of the day, but they 
had the same disorder which fell to the lot of the auto- 
mobile of a few years ago; they were patterned after 
sedan chairs just as the early automobile was patterned 
after horse-drawn vehicles. 

The coupe came from the Continent, and was fashion- 
able between 1670 and 1700; Berlin was its favorite 
haunt. In this rig the springs reached from the front 
to the rear wheels, and the high driver's perch came as 
a modification, combining the features of two or three 
rigs of the time, the most notable example being the 
chariot a l'Anglaise. Concomitant with these activities 
came the landau, which seems to be the cradle, so to 
say, of the modern coupe; but the landau of 1700 could 
be opened. 

The eighteenth century witnessed the introduction of 
the high-perch phaeton, which was the particular device 
of the young bloods, of which George III was no mean 
competitor. The briska was brought out at about this 
time, and it is worthy of mention as being the first type 
of vehicle on which C springs were used, this type of 
vehicle having become particularly conspicuous in the 
early Victorian era ; it is not unusual to see these springs 
on automobiles at the present time. 

The Modern Automobile Seed Planted in 1804 

Napoleon Bonaparte, after his precipitate flight 
from Moscow to the French capital, had a penchant for 
the comforts of traveling, and as the result of his ex- 
perience, Napoleon's campaign carriage was not unlike a 
modern limousine of the most extreme order, including 
■ a bedroom, library, butler's pantry, and every modern 
convenience, and for motive power six horses served in 
the absence of an internal combustion motor, which 
Napoleon persisted in believing was an idle dream. 

In a hundred years time has proven that the conqueror 
of nations compared favorably in point of knowledge of 
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transportation with a chauffeur who would fail to 
pass an examination under our present State law. In 
1804 Obadiah Elliot patented elliptical springs, and this 
particular feature represents one of the inventions of the 
early type of, let us say, automobile engineer, which time 
has not erased. The Elliot type of spring, coupled with 
the advances of 30 years, resulted in the hansom type of 
vehicle, which was brought out by the inventors in 1834 
in England. The hansom cab was a well-known and 
much appreciated type of vehicle for metropolitan work 
for many years, but it finally succumbed to the taxicab. 

Tracing the Ramifications of the Automobile 

Leaving it to the historical story, as it appears in The 
Automobile this week, to trace the trend for a decade, 
calling attention to the reproduction of a dozen of the 
older models for purposes of comparison, among which 
is the sketch of the first automobile produced by George 
B. Selden, dating back to 1877, and passing over the 
earlier activities of the automobile makers of France 
and Germany, this part of the story opens with an event 
which took place in the Spring of 1895, known as the 
Times-Herald run, which was for a duration of 3 days, 
starting on November 1 of that year. This was really 
the first public display of the "metal" of which auto- 
mobiles were then made, and it was to the credit of H. 
H. Kohlsaat, then proprietor of the Times-Herald, that 
this introduction publicly of the automobile in some force 
was brought about. 

One of the most potent grounds for believing that 
the automobile possessed unusual merit was based upon 
the contention that men like Pennington would be 
"working" some other field were there any question of 
that peculiar merit which attracts the well-balanced no- 
tice of the man who will risk his funds if the dividend 
looks as big as the risk. The Times-Herald run, while it 
brought the "Penningtons," was also noteworthy in that 
it permitted the pioneers of the industry to show how 
really bad their automobiles were; and yet shining 
through the mist of undesirables was the nucleus of that 
peculiar worth which survives the vicissitudes of time, 
coming out triumphant in the end. 

As Charles E. Duryea put it in discussing the merits 
of the first American race, "there were few starters and 
fewer finishers." Leaving it to history for the particu- 
lars of this and other events, it remains to point out the 
things that have started the progress of the industry and 
to observe how the trend is being fashioned, interject- 
ing harmony of relation of the components where chaos 
reigned. Of all the retarding influences that stalked as 
specters before the eyes of the men who are responsible 
for automobile progress, it is scarcely to be supposed 
that anything is so prominent as the type of men who 
rank neither as builders nor users, but whose names are 
found in the publicity of the day. coupled with that pecu- 
liar order of literature ( ?) which tells how the men who 
never do anything would do it. Free advice is responsi- 
ble for more dissatisfied owners of automobiles than any 
other single condition. 

The makers of cars and the men whom they rely upon 
to evolve results are scarcely equipped, owing to lack of 



time, to cope with the fallacies which ever emanate from 
irresponsible sources, and the users of automobiles in ad- 
dition to getting service out of the cars they put their 
money into, being fertile of brain, were enabled, by virtue 
of their experience, to make suggestions that frequently 
served a fitting end, and v that sometimes, like a sore 
thumb, struck against everything which they came near, 
simply because they were out of place. 

The first few years of the modern automobile were 
disconcerting in many respects, due to the influence of 
the rigs that were pulled by horses, and to the fact that 
the patrons of the industry, while they knew nothing 
whatever about the building of automobiles, felt quite 
satisfied that if they could not have a horse in front 
they should have something else. These same patrons, 
not being satisfied that the "something" would be pro- 
vided by the makers of influence, were much inclined to 
furnish the necessary impetus, and it is feared that some 
of them really succeeded in getting what they thought 
they wanted. The echo of it all sounds too discordant 
to lend the impression that these patrons were content. 

In the course of time the builders of automobiles were 
able to convince a growing clientele that it was not neces- 
sary for a buyer to advise the makers in the customary 
mechanical ways, and the principles which underlie busi- 
ness in general taught these makers how to maintain 
the integrity of their investment, and to disregard sug- 
gestions, however good they might prove to be in the 
long run, in so far as they might upset the plans in 
process and become inharmonious. 

It is a little difficult to get the American user into 
the state of mind which will permit him to clearly appre- 
ciate the fact that an idea, however good it serves in 
France, for illustration, might be valueless in America, 
and that a scheme which attracts the notice of the Ger- 
man may be obnoxious for a hundred reasons when it 
is transplanted, and that the heavy construction of the 
English car, although it is intended to portray stability, 
has nothing much to recommend it when the weight 
must be carried on pneumatic tires over the ups and 
downs of American roads. 

One of the serious problems, and yet it must be solved, 
comes with the foreign mail; the American users of 
automobiles read extensively about economy runs in 
France, they hear wonderful tales of the performance 
of the long-stroke one-lunger, and they say : "Why don't 
we do that?" On second thought, why should we do 
anything like that? We do not have to pay 40 cents 
a gallon for gasoline, nor do we live in a country where 
a franc is as big as a dollar. Moreover, our problems 
are peculiar, and it is more than likely that any attempt 
to solve them on a basis of French philosophy will be 
in sharp contrast with that measure of success which 
we figure upon attaining. 

The American designers, while they have had many 
opportunities to copy the expressions of the automobile 
art as they come from other lands, have been compelled 
to take cognizance of experience, and one of the mis- 
fortunes of the time is entirely due to the narrowed field 
of vision of the user as compared with the many oppor- 
tunities to see from the vantage point of the designer. 
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The American idea is winning out; where it had ten 
friends yesterday it has a thousand to-day, and when 
the to-morrow of the automobile industry comes, its ene- 
mies, if it has any, will reside in chateaux in foreign 
lands, and their enmity will be bitter in proportion as 
their experience is broad. 

If "China for the Chinese" is a good doctrine, the 
same idea applies, but with greater force, when it is 
automobilized ; American automobiles for the American 
user is what experience dictates; insurance statistics tell 
a marvelous story, and the man who has his car insured 
knows by the magnitude of the premium whether or not 
it is a good machine for American conditions. There 
is one other point in relation to the insurance question 
which cannot be overlooked ; when an applicant goes to 
have his automobile appraised for insurance purposes he 
will invariably find that the appraiser persists in con- 
sidering the American road conditions. He also takes into 
account insurance statistics. It is the insurance man 
who has the mortality list of automobiles up his official 
sleeve when he makes the rate, and the man who has 
to pay will very quickly discover, that sentiment is 
whittled down to probably less than i per cent, of all the 
factors that are taken into account in determining the 
equity of the insurance rate. 

The Present Status of the Automobile Industry 

A few years ago, when the Licensed Association of 
Automobile Manufacturers was instituted for purposes 
which seemed to the members to be beneficial, their 
deliberations soon led them to reach the conclusion that 
the problems involved should be amplified and that the 
path to the final standardization of the automobile should 
be blazed. The first move in this direction culminated 
in the organization of what was then called "The Me- 
chanical Branch." The body politic of this auxiliary 
body was made up of the chief engineers of the various 
allied makers, and they met with great frequency for 
purposes of discussion, the comparing of notes and the 
elucidation of the problems involved. The literature of 
the mechanical branch was ultimately the basis of a 
system of standards which was finally promulgated under 
the auspices of the Society of Automobile Engineers, and 
when the Mechanical Branch became inactive, its records 
of experiences and standards were placed at the disposal 
of the Society of Automobile Engineers, forming the 
nucleus of an effort which has since been extended to 
the good of the industry. 

The best guarantee that purchasers can possibly have 
of the stability of the American-made automobile is pres- 
ent in the concerted effort of the American automobile 
engineers, and the fact that they are members of a com- 
mon body, and that they meet at frequent intervals for 
the purpose of comparing notes, is assurance enough to 
the buyer that if the American-made type of automobile 
differs in important particulars from those which come 
from afar, the reasons for the differences, whatever they 
may be, are paramount. 

As an illustration of the inappropriateness of a trans- 
planted idea, it is only necessary to recount an incident 



of four or five years ago. It was then, that chrome 
nickel steel became the rage, and quite a number of the 
builders of cars abroad re-designed the components, as 
crankshafts, etc., of their products, taking into account 
the prodigious physical properties of the relatively new 
material available, and they argued that, as the materials 
are so much stronger, the quantity required in any given 
case will be so much the less. It was a grand idea, but 
it proved to be an academic fallacy. In the first place 
the modulus of elasticity of these relatively stout mate-, 
rials was no better than the same quality as it will be 
found in ordinary carbon steel. Advanced American de- 
signers took note of this unfortunate fact, and instead 
of using a reduced weight of the alloyed products, they 
either continued to use carbon steel, or they reproduced 
the parts in alloy steel without reducing sections. What 
was the result? A few months of experience with 
crankshafts in reduced section of chrome nickel steel 
showed that they were being broken in service as fast 
as they were made, whereas the American cars, with 
their crankshafts maintained of proper size, continued 
to run to the entire dissatisfaction of those who put their 
money on the other enterprise. 

There is but one reason for discussing in detail mat- 
ters such as this. It has for its foundation the fact that 
the result of the deliberations of a body like the Society 
of Automobile Engineers and its predecessor, the "Me- 
chanical Branch," are scarcely to be set aside by the pri- 
vate opinion of some individual, even though he may 
have skill, or the whisperings of the wind as it floats 
across the Western ocean. Those who have in mind the 
purchase of a car, if they wish to use it in a foreign 
land, will not be unwise in going to that land to make 
the purchase; it is well within the range of possibilities 
that the engineers in other countries know how to build 
cars so well and faithfully to the requirement as dictated 
by their road conditions that there will be little left to be 
desired, and small chance of a foreign-made product ex- 
celling. 

Among the most noteworthy activities which will re- 
dound to the permanent good of the automobile situation, 
and which will be in the foundation of the 191 1 cars, will 
be mentioned the classification of materials as reported 
in the transactions of the Society of Automobile Engi- 
neers for 1910, in which there are specifications of the 
various grades of steel ranging from mild steel (low in 
carbon and unalloyed) up through the entire carbon 
series, covering spring steel, crankshaft fabrics and spe- 
cialties, passing on to nickel steel, chrome nickel steel, 
chrome vanadium steel, silicon steel, alloys for frames ; 
and in the heat treatment of these products specific in- 
formation is afforded, the character of which was never 
before placed at the disposal of men in the arts. 

It should be well appreciated that the better the grade 
of material the more skill must be displayed in its manip- 
ulation, and the easier it will deteriorate in the hands of 
the unappreciative. Taking this thought as a basis for 
further discussion, the conclusion may be reached with- 
out jumping the bounds of logic that the automobiles 
this year must be better than they could have been before, 
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because a body of skilled engineers have agreed upon 
the methods of manipulation of the materials; and this 
is the best assurance of the longevity of the cars that can 
be devised. 

Besides fixing upon steel standards and their method of 
treatment, the work was extended to include the various 
bronzes, white metals, aluminum and other like parts, 
and the shapes of chassis frames were standardized so 
that a given quantity of specified metal, when heat-treated 
according to a formula contrived, will afford a stable 
platform on which to rest the machinery of which an 
automobile is composed, and do the other things neces- 
sary (and there are quite a few) before the automobilist 
will consent to append his name to a fitting testimonial. 

Quite a number of the undertakings of the standard- 
izing bodies among the engineers who are responsible for 
the perfection attained are too far below the surface to 
be appreciated by men who merely ride in cars ; they 
would not understand what it means to limit the number 
of sizes of bar-stock, plates, or what-not, that have to be 
carried in stock in order to supply the demand. That 
the cost of good automobiles has been reduced to a very 



noticeable extent is a point that riders in automobiles 
do take notice of, and they may as well be told that this 
reduction in cost was in the face of increasing quality, 
and that it would have been impossible of accomplish- 
ment were it not for economies which were effected in 
many cases. 

By reducing the number of sizes of the stock used, the 
vendors thereof were enabled to serve their clientele 
at a lowered cost, and the manufacturers of automo- 
biles were enabled to order materials with a short in- 
terval of time between the placing of the order and 
the use of the material in the shop. It stands to rea- 
son that if all the intervals of time for the respective 
operations in the building of cars are cut down, the cost 
of doing the work will be reduced in proportion, and it 
is a fortunate circumstance that these costs have to do 
with what is known as "overhead," which is a division 
of the cost which never adds to the quality of a car, ex- 
cepting in so far as it is a necessary evil, so that by its 
reduction through better processes of manipulation and 
more intelligent management, the selling price may be 
favorably influenced without affecting quality. 



Among the Associations 



THE ASSOCIATION OF LICENSED AUTOMOBILE MANU- 
FACTURERS; NATIONAL ASSOCIATION OF AUTOMOBILE 
MANUFACTURERS; THE SOCIETY OF AUTOMOBILE ENGI- 
NEERS, AND MOTOR AND ACCESSORY MANUFACTURERS 



' EVELOPMENT of the automobile to its pres- 
ent stage was not accomplished through guess- 
work and uncertainty. While it has been un- 
precedentedly rapid as measured by the stand- 
ards of other lines of human endeavor, it has 
been brought about through an orderly course 
of events. 

The transition period from the first cranky 
and unwieldy motor car to the current models 
of the automobile may be included in a span of 
a few years, but into those years the art has 
packed the sum total of human wisdom, enter- 
prise and methodical progress, gained during the 
sixty centuries of civilization. 

The overwhelming influence of the physical 
individual was thrown down when gunpowder 
was first used in battle and it was demonstrated 
that the smaller, weaker opponents of the mailed 
knight could unhorse the tyrant of the dark 
ages through organization and the use of fire- 
arms and other crude devices. 
The towering influence of personality in commerce has also 
yielded to the universal tendency toward . centralization and or- 
ganization and it may be said without hesitation that the de- 
velopment of the motor could never have been accomplished 
with anything like its celerity and certainty if it had been based 
upon the scattered energies of individuals. 

The art is largely the work of organizations of potent indi- 
viduals who have banded together to reach certain goals, and 
the following outline articles give in brief form the landmark 
history of several of the more prominent bodies that have borne 
their parts in the great struggle. 




Association of Licensed Automobile 
Manufacturers 

With a community of interest engendered through possession 
of license rights under the Selden patents, the Association of 
Licensed Automobile Manufacturers was formed in 1903. Up 
to that time the manufacture of motor cars had been largely ex- 
perimental, although a few excellent examples of mechanical 
worth had been put out. 

The object of the organization was to promote better con- 
ditions in manufacturing and marketing automobiles. In follow- 
ing this line it has specialized in the protection of the validity of 
the Selden patents and their legal enforcement. In working for 
a more healthful condition of the trade, the association has 
labored for the perfection of the car rather than for an immense 
volume of production. Despite the fact that production has 
increased with dazzling speed by the members of the association, 
a limit for each company was set under certain conditions and 
a determined effort was made to have the output represent pro- 
gressive ideas. 

Fred Smith, of the Oldsmobile Company, was chosen presi- 
dent of the association, and George H. Day was selected as 
general manager. The early period of the life of the organization 
was devoted to the formation of an efficient, closely-knit body, 
each of the members contributing a small percentage of the 
value of his product to furnish thews and sinews for the work 
of .the organization as well as to pay royalties to the holder of 
the patents. 

On this foundation, the great structure of the present has 
been reared. Its growth was not great until recently, but it was 
steady from the date of its formation. 

The following year, Colonel Charles Clifton was selected to 
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head the association, and from that time until the present he 
has retained the post of president. In 1907 E. H. Cutler was 
elected general manager and was succeeded in 19x18 by M. J. Bud- 
long and R P. Chalfant, who served until the present occupant 
of the administrative office, Alfred Reeves, was chosen. 

The breadth of the A. L. A. M. to-day is best shown in its 
membership list and licensees, which contains the names of 
eighty-seven makers of motor cars. 

The product of these companies runs all the way from the 
smallest runabout to the magnificent, high-powered, six-cylinder 
car and the giant freight vehicle capable of carrying more than 
ten tons of merchandise at a speed and cost that seriously 
threaten the usefulness of the horse. 

The A. L. A. M. has taken a commanding position in the 
show field ever since 1906, when it conducted its first national 
exhibition at Madison Square Garden. These shows have 
always proved stimulating to public interest in the automobile 
and the idea has grown clear away and beyond the original 
idea of a trade exposition. The growth of the motor can be 
traced in no clearer and more distinct way than through the 
shows. Each year has marked progress sufficient to be called 
revolutionary in any other line, without disturbing the welfare 
of the association, except to add to its growth. 

The association has its part in the legislative field and in 
various other lines associated with the interests of motordom, 
but perhaps its greatest work has been its labor and investment 
in developing the mechanics of the automobile. Early in the 
history of the association the members decided to establish a 
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board of engineers, who should devote time, effort and ingenuity 
toward the solution of the puzzling maze of mechanical prob- 
lems that confronted the manufacturers. 

With this idea in view, the companies assigned engineers 
from their plants to organize wdiat was subsequently known as 
the Mechanical Branch. Under the administration of Coker 
E. Clarkson, assistant general manager of the association, this 
body of engineers labored to perfect and standardize automo- 
bile construction. After several years of usefulness, this branch 
grew to be of such great size and importance that it was 
deemed advisable to segregate its work from that of the associ- 
ation proper. The senior engineering body affiliated with motor- 
dom was the Society of Automobile Engineers, composed of 
the flower of engineering thought. 

When the time came for the Mechanical Branch to separate 
from its parent body, it was merged with the S, A. E., and 
to-day the combination represents concretely the firing-line of 
automobile construction. 

The Seidell patent, which constitutes the basis upon which the 
A. 1.. A M. has been reared, was granted in 189$ and has about 
two years more to run. Almost 3s soon as the automobile in- 
dustry assumed a position that pointed significantly toward a 
ureal fttfure the patents were called into question. The litigation, 
which has been carried from the trial courts to the United States 
Circuit Court of Appeals, is now in the hands of the latter body 
for final decision. 

This ma\ lie announced almost any daj and is awaited with in- 
tense interest bv all motordom. 
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National Association of Automobile 
Manufacturers 

EING the senior trade association of American 
motordom, the National Association of Auto- 
mobile Manufacturers, with headquarters at 7 
East Forty-second street, ranks high as a poten- 
tial force. This body was formed something 
over ten years ago, when the automobile was a 
rarity, especially the American made motor car. 

In those early days the need of some sort of 
a national organization became apparent, and it 
was formed without any such special concrete 
tie as the Selden patents to center . the com- 
munity of interest of its membership upon. 

In watching the trend of trade; lending as- 
sistance with advice and counsel to manufac- 
turers; carrying on shows and exhibitions, and 
in a dozen other directions, this association has 
been an active element in bringing about tne 
vogue of the automobile. 

After existing as a voluntary, unincorporated 
body for several years, the association was 
formally incorporated in 1904, and in that shape it exists to-day. 

Its avowed objects are to protect, promote, further and ad- 
vance the interests of its members and allies. The actual work 
of the association is little heard of, but it is, nevertheless, a 
potent force. As the power behind great civic movements asso- 




ciated with the automobile and its use, the association has borne 
its part. 

Its membership is countrywide, and its influence is interna- 
tional. The men who formed the association, nearly all of 
whom are still prominently affiliated with it, include the fol- 
lowing leading makers of automobiles: S. T. Davis, Jr., 
Windsor T. White, Charles Clifton, Percy Owen, Roy D. Chapin, 
S. D. Waldron, J. Wesley Allison, Charles E. Duryea, William 
R. Innis, L. H. Page, M. J. Budlong, E. H. Cutler, Albert L. 
Pope, G. W. Bennett and M. L. Goss. 

Of these, Mr. White was first president under the incorpor- 
ation. Samuel A. Miles, general manager of the association, 
has been one of the principal factors in its growth and develop- 
ment. 

The present officers include the following: L. H. Kittridge, 
president; William E. Metzger, first vice-president; C. C. Hilde- 
brand, second vice-president; Benjamin Briscoe, third vice- 
president; H. O. Smith, secretary, and William R. Innis, treas- 
urer. 

It is confidently predicted that the activities of the associa- 
tion this year will be on a more extended basis than ever; the 
preparation for the National show will demand a vast amount of 
attention. How all the demands made upon the officials will be 
met is a problem that remains to be solved. Then, there are 
other matters that are constantly receiving the attention of the 
association, so that the functions of this body are necessarily 
active, and it is not too much to -say that it is something of a task 
to maintain them in good working order. 
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Society of Automobile Engineers 

RULY national in its scope and disinterested in 
its operation, the Society of Automobile En- 
gineers has a field for accomplishment that is 
unique in its breadth and importance. 

In the widest sense the society is a clearing- 
house for engineering practices. It was founded 
upon a creed of the highest ethical character 
and never has been trammeled and hindered 
with commercial limitations. It is free to search 
t" the foundations; to experiment, discuss and 
to formulate opinions, which afterward have 
crystallized into conclusions that have been 
accepted by makers. 

While the automobile is still an innovation 
and subject to still further improvement, it may 
be said that the labors of the S. A. E. have 
proved effective in suggesting and urging many 
of the features of construction that are now re- 
garded as standard, but which were revolution- 
ary when they were given birth. When the 
ultimate standard has been set, the work of the 
society along the lines of standardization will be written in the 
mechanism of hundreds of thousands of perfected motor cars. 

The society was formed in the Spring of 1905, when a hand- 
ful of pioneers, progressive scientific- men, called it into being. 
To-day. just completing its sixth year, it has a membership of 




about 600, representing the soul of the art of automobile en- 
gineering and yielding an influence that extends beyond the 
boundaries of the country. 

Less than a dozen attended the preliminary meeting, and 
more than 500 are expected for the great convention that will 
be held January 11-12 at the Automobile Club of America. 

A. L. Riker was selected as the first president of the society 
and at the end of his term was re-elected. His associates 
were such men as Henry Ford, John Wilkinson, E. T. Birdsall, 
A. H. Whiting, L. T. Gibbs, H. M. Swetland, H. P. Maxim, W. 
H. Alden and H. Vanderbeek. 

Meetings were held semi-annually or oftener and the mem- 
bers delivered lectures and addresses upon every conceivable 
subject connected with automobile engineering. The features 
of construction that most nearly approximate the standard in 
modern practice have resulted, almost without exception, from 
the deliberations and experimentation of members of the society. 
As a single instance of that sort, it may be recorded that it was 
the work of the society that brought about the use of alloyed 
steel in motor car manufacture. 

But to specialize upon the activities of the society is almost 
futile in view of the broad field it is maintaining a proper place in, 
and until the automobile, as an economic machine, has reached its 
last stages of perfection there will be work for the society to do, 
and plenty of it. Just now the program is full, too full perhaps 
for comfort, and when the mantle falls upon the last days of 
ton there are few of the members who believe that the automo- 
bile industry will be without a standard to go by. 




Digitized by Google 




lated. Many questions might be 
the high-priced automobiles goes 
is the effect of speed and power 
But there is one overpowering 
dealt with in the long run, and 
plied statistics will look better 
words, what is to be done with 
who will decide as to when an 
combat? 



asked as to what proportion of 
to the several districts and what 
on the life of the automobiles? 
situation that will have to be 
when the proper remedy is ap- 
than they do to-day; in other 
the worn-out automobiles and 
automobile is rendered hors de 



tion bearing upon the money investment in the care and repair of 
automobiles, but the figures, as follows, which are fairly exact, 
are all that will be ventured in this direction : 

Money investment by dealers (not Including cars) $58,940,000 

Money Investment In garages for gasoline cars 20,948,000 

Money investment in electrically fitted garages 7,187,000 

Money investment In repair shops 4,762,000 

Money Invested in supply stores 7,380,000 

Money exchanged In the form of rentals to keepers of 

garages for the storage of automobiles 48,000.000 

Money paid out for tire-renewals per year 20,000,000 

Grand total of these items of money exchange $167,207,000 



automobiles in actual use in the several states How the Machine Tool Trade Has Fared 



t Alabama 4,800 

tArlzona 800 

tArkansas 1,900 

California 9,966 

tColorado 6,000 

♦Connecticut 10,500 

Delaware 899 

•District of Columbia 6.0S0 

Florida 2,085 

tGeorgla 4,260 

tldaho 760 

•Illinois 27,878 

Indiana 10,519 

Iowa 10,302 

t Kansas ... 12,300 

Kentucky 2,299 

tLouisiana ■. . . 6,860 

Maine 2.322 

•Maryland 4,526 

Massachusetts 22,000 

Michigan 18,069 

Minnesota 11,900 

Mississippi 6,300 

Missouri 15,600 

tMontana 3,200 



Nebraska 13.019 

tNevada 890 

New Hampshire 3,600 

New Jersey 34,078 

tNew Mexico 800 

INew York 67,779 

North Carolina 3,116 

tNorth Dakota 1,600 

Ohio 32,460 

tOklahoma 1,041 

Oregon 2,264 

•Pennsylvania 32,722 

Rhode Island 6,508 

South Carolina 4,407 

South Dakota 7,604 

Tennessee 4.062 

tTexas 8,400 

Utah 1,491 

Vermont 3,228 

Virginia 6,969 

Washington 6.013 

West Virginia 1.077 

Wisconsin 6,676 

tWyoming 1,100 

Total 440,729 



•This Includes residents and non-residents. 
tEstimated. No State (or Territorial) license required. 
(Licenses under new law. 

SUMMARY OF GARAGES AND REPAIR 8HOPS BY STATE8 



STATES 



Car Garage* GarageQ Repair 
Dealers Shops 



Supply 
Stores 



Total 
States 



Arizona 

Arkansas . . 
California. . . 

Colorado 

Connecticut . 
Delaware . . . 

Florida 

Georgia 

Idaho 

Illinois 



Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire. 

New Jersey 

New Mexico 

New York 

North Carolina. . 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . . . 

Rhode Island 

South Carolina . 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia . . 

Wisconsin 

Wyoming 



51 
23 
29 
478 
102 
188 
25 
69 
152 
12 
748 
405 
426 
242 
83 
54 
85 
61 
293 
328 
260 
43 
257 
51 
185 
6 
57 
285 
14 
857 
41 
125 
555 
107 
71 
516 
63 
68 
95 
68 
251 
30 
63 
81 
118 
43 
223 
15 



30 
13 
13 

302 
57 

148 
15 
43 
58 
10 

470 

229 

176 

150 
39 
20 
66 
46 

314 

214 

136 
19 

108 
31 

135 
7 
51 

272 
14 

231 
27 
67 

303 
53 
40 

409 
57 
36 
56 
35 
91 
9 
50 
46 
56 
17 

179 
10 



10 
3 
5 
52 
17 
17 
3 
5 
19 

78 
24 
19 
13 
14 
7 
6 
4 
42 
27 
18 
2 
28 
1 
13 

7 
31 

95 



84 
5 
3 

56 
7 
1 
2 
4 

18 
4 
1 
5 

13 
6 

24 



1 

35 
5 

16 
1 
4 
6 

74 
40 
19 
7 
1 
2 
4 
5 
70 
24 
11 
3 
29 



8 

33 

95 
9 
2 

56 
7 
5 

34 

10 
4 
2 
2 

20 
1 
6 
5 
5 
1 

21 
2 



27 
7 
11 



34 
5 
1 
3 
2 
1 
3 
4 
40 
23 
10 

14 
1 

5 



6 
1 

86 



23 
1 
7 

26 
7 
2 



93 

39 

48 
894 
188 
380 

44 
121 
239 

22 
1404 
703 
641 
415 
139 

84 
164 
120 
759 
616 
435 

67 
436 

84 
345 

13 
123 
627 

29 
1364 

77 
194 
1021 
173 
126 
1041 
144 
11 
155 
109 
382 

46 
120 
137 
198 

r 67 

• 452 

• 27 



8402 4958 
* Without electric charging facilities. 
0 With electric charging facilities. 



369 



15116 



The table of automobiles in actual use, together with the sum- 
mary of garages and repair shops, offers a ground for specula- 



Manufacturing automobiles requires the use of a wide va- 
riety of the finest designs of machine tools, and when the 
industry first started it was found that the character of the 
tools that were ready to hand upon the market were not suffi- 
ciently substantial to serve the end. In automobile work the 
materials used are considerably more rigid than those which are 
current in other industries, and it is also true of automobile work 
that the fits of the parts are closer. 

In the discussion of the economic problem it is the habit of 
those who seem to know a great deal about the industries, 
although they do not profess a direct connection with the auto- 
mobile industry at any rate, to decry activity and to maintain 
that too much automobile is the curse of the land. Any one 
who is acquainted with the trade will fully understand what the 
automobile has done for the machine tool trade; back, during 
the panic days, when the machine tool trade was in the throes 
of bankruptcy it was the automobile industry that came to the 
rescue and enabled the makers of machine tools to weather the 
storm ; more than this, the entire world of machine tools has 
been busy ever since on special tools for automobile plants. 

The tabulation as here afforded shows something of the cost 
to the automobile industry of the machine tools that have been 
purchased from time to time, they being about the number and 
types that will be necessary in the turning out of 200,000 auto- 
mobiles. But even these figures fail of the purpose; if a 
machine tool is required to do a certain job it must also be 
remembered that the tool will not rurr without power, and as a 
general proposition it takes as much money to fit out to run a 
tool as it takes to acquire a title to it. 

The list of tools given on page 17, footing up to the grand total 
of 134,170, does not include a variety of things that would have to 
be remembered in the fitting out of a plant, nor will it be possible 
to estimate, with any degree of accuracy, the power required to 
drive these tools. It will be remembered that the lighting ques- 
tion is invariably taken up with the power, using electrical 
machinery, to a large degree, for both. As a general proposition, 
as plants go, the machinery does not occupy more than a third 
of the total space, and allowing 100 square feet per tool, which 
is little enough, considering the space not occupied by tools, 
the grand total of space foots up to the enormous area of 40,- 
251,000 square feet. This area represents 924 acres of floor 
space. 

Allowing one 16-candlepower electric light for each 100 feet 
of floor surface, which is a good allowance if the lighting is not 
to be too brilliant, it means that fully 400,000 lamps must be 
used, requiring 40,000 horsepower to do this work alone, provided 
all the lamps are burning at one time. Fortunately, not more 
than 25 per cent, of all of these lamps will have to be lighted 
at one time, taking an average condition, so that the power 
question resolves down to about 10,000 horsepower for lighting, 
and this figure is not far from the truth as it obtains in the 
plants at the present time. To this power must be added the 
power required to drive the machine tools, and while it will be 
impossible to state definitely as to the total of the power, it 
would seem, from statistics gathered, that a round figure might 
be approximately 30,000 horsepower average for nine hours 



Digitized by Google 



January 5, 1911 



THE AUTOMOBILE 



15 



wiitinHiiiiiiiiit 



IIIIIIIIIIIIIIIIHIII 



111111111111111111111 



IIIIUIIIIIIIIIIIIII 



IIIIIIIIIIIIIIIIIIM 



iiiniiiiiiiHliilii ' 



CURVES PLOTTED TO INDICATE THE GROWTH OF THE AUTOMOBILE INDUSTRY 

Curve plotted to show at a glance the number of automobiles that were manufactured In the United States 
during each year between 1902 and 1911, In which the solid line to the left tells of the total of the cars from 
all quarters, Including the scattered products, and the dotted line Indicates with considerable precision the auto- 
mobiles that were made of which definite Information Is available. The solid line to the right refers to the 
automobiles that were registered In the State of New York, beginning January 1, 1901, to January 1, 1904. The 
tabulation at the top gives the average price received for the automobiles sold during the years embraced. The 
Information upon which these curves stand has been gathered with great care, and It Is believed that this Is a 
very close approximation of the manufacturing side of the automobile Industry. 
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AVERAGE PRICE RECEIVED FOR AUTOMOBILES MADE 



Year 


Price 


1903 


SI 133.37 


1904 


J1C51.45 


1905 


fl 109.79 


1900 


$1853.93 


1907 


••21 37.50 


1908 


ilO-X.'M 


1909 


S1710.93 


1910 


$1645.93 
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YEARS OVER WHICH THE OUTPUT OF AUTOMOBILES SPREADS 
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per day, 300 days per year. To sum up, then, let it be assumed 
that the estimates here are fairly representative of the real situ- 
ation, and that 40,000 horsepower are required from power 
plants to run the machinery and light the plants. The value of 
a horsepower per year depends upon how it is generated and the 
location of the generating plant, but it is probable that $30 per 
horsepower is a good average figure. This means that $1,200,000 
must be paid out every year for coal, oil, labor and supplies to 
maintain the power plants that are connected with the manu- 
facturing of automobiles. 

The value of the power plants, not counting the buildings and 
real estate, will be close to $3,200,000. 

On top of this value is the cost of the electrical equipment 
required and used. The dynamos employed for lighting repre- 
sents a round $1,000,000; the generators needed for furnishing 
electricity to motors will make $2,000,000 more, at least; this 
figure would be higher were it not for the fact that quite a large 
amount of the transmission work is done by belting and shafting, 
but there is easily $1,000,000 worth of this character of equipment 
in actual use in the plants. 

In trying to show how the automobile business has pumped new 
blood into a vast number of lagging industries, there is always 
the chance of overdoing it, but the fact remains that good has 
been done in many quarters. Take the cement industry, for 
illustration. It has been benefited to the extent of $600,000 for 
cement that was used . in the making of floors alone. What the 
industry has done for the building trade it is difficult to estimate, 
nor will the attempt be made at this time. 

Who would care to go on record as saying that this increase 



is not directly due to the growth of the automobile business in 
and around the city of Detroit? Of course, it would be highly 
improper to set up the contention that the automobile business 
is responsible for an increase in population, but it can be said that 
it is responsible for the prosperity of great industrial centers like 
Detroit, and that the men and their families in Detroit are less 
happy than those who are slaving in the cotton mills of Rhode 
Island is scarcely to be believed. From what has been said it 
is proper to add that those who support the automobile business, 
while they get more than a little pleasure and sane recreation 
out of it, are also doing a great work, although it probably was 
beyond their planning. 

In the meantime the roads of the country are being improved ; 
the farmer is now within traveling distance of the nearby city; 
he likes his calling better and anything that will keep the farmer's 
son close to the ground will solve the problem of high living. 
Those who rant about the tariff wall, the trust, and the other 
aggregations, fail, utterly, to grasp the situation. If the farmer 
deserts his calling; if his sons hike it Broadway-wards; if the 
farmer's daughter takes up her abode in the city, it is this set 
of conditions that will make potatoes, corn, wheat, beef, pork, 
and other provender, high; too high to get over a tariff wall 
or into the home of the workman of small income. The auto- 
mobile is doing away with this mal-condition ; the time is rapidly 
approaching when every man and his family will prefer living in 
the country ; the city will be brought so near to all that a matter 
of ten miles over good roads will be like living within a stone's 
throw of all that city life holds that is attractive to the man 
whose mind is clear, and who knows the man who is so con- 
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Aluminum, Brass and 
Bronze Castings 


Autos, Gasoline, 
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Autos, Gasoline. 
Freight 
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Bodies 


Brakes 


Carbureters 

II 


Clutches 


Cylinders 


Die, Steel and Malle- 
able Iron Castings 


Differential Gears . 


Drop Forgings 


Dry Batteries 


Electric Ligh'g Sys- 
tem and Access. 


Frame, Pressed 
Steel 
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Michigan 


19 
24 


2 
2 




2 
5 




2 
2 




7 
9 




7 
11 


3 


ii 

17 




53 
8 


4 

3 


5 
11 


3 
1 


99 
35 
2 


7 


3 
1 


1 


2 






4 


1 










1 












































5 


6 


1 








7 




3 






1 






1 


3 




3 




1 






1 


































New Hampshire 


1 

7 
26 










1 






i 

4 
16 


















1 
7 
38 




1 

5 

6 










2 
14 






1 
4 


15 
47 








5 
23 




2 
12 


3 
6 


7 
43 




1 

9 


3 

16 


18 
88 


1 
18 


10 

6 


3 

9 j 


New York . .1 . . 


8 


2 


10 




2 


1 


5 


1 


























































28 


18 


5 


7 


2 


3 


20 


1 


2 


4 


1 


10 


2 


15 


3 


17 


3 


10 


4 


12 


5 


34 


1 


8 


11 




Pennsylvania 

Rhode Island . . . . 


18 
6 


6 
2 


6 
1 




1 


5 
1 


22 


2 


3 
1 


3 


1 


17 


1 


12 
1 


1 


5 
1 


2 


14 


3 


9 


4 


16 
5 
1 
1 


6 


2 


2 




















































































1 


1 














1 




























































































1 




















1 






1 


































1 






































































j 
























































7 


6 


6 








9 




1 


3 




13 


1 


2 


1 


10 


1 


3 


1 


7 


3 


15 


1 


2 


' 1 


































































Total Categories. . 


190 


137 


40 


18 


10 


34 


238 


4 


70 


26 


5 


102 


19 


88 | 24 


173 


9 


162 


32 


84 


56 


387 


49 


3S 


42 



■f:i|'!.'.'. i - 



•Total gasoline automobile makes, 177. Total electric and steam automobile 

:i«!.«r«IJlJI|l||l|| 



Digitized by 



Google 



stituted that his mind will not be as clear as a bell provided he 
takes a daily ride in an automobile? 

Machine Tools Required to Build 200,000 Automobiles 

Speed lathes 1,100 

14-inch engine lathes 20,000 

18-lnch engine lathes 8,000 

20- inch engine lathes 3,090 

24-Inch engine lathes 1,500 

28-inch engine lathes 761 

SO-lnch engine lathes 1,600 

36 -inch engine lathes 700 

40-inch engine lathes 300 

36,760 

30-inch vertical boring mills 760 

36-lnch vertical boring mills 200 

40-inch vertical boring mills 70 

48-inch vertical boring mills 60 

1.071 

21- inch turret lathes 1,500 

24-inch turret lathes 3,000 

28-inch turret lathes 1,000 

Miscellaneous special turret lathes 500 

6,000 

Various horizontal boring machines 2,000 

Special forms of boring bars 510 

Lathe equipped boring bars 200 

Simple boring bars 50 

2,750 

No. 5 vertical milling machines 2,000 

No. 6 vertical milling machines 2,000 

Miscellaneous vertical milling machines 600 

4,600 

Cylinder boring machines 1,600 

Cylinder grinders 2,000 

Cylinder valve grinding machines 400 

Cylinder horizontal milling machines 1,200 

Multiple spindle drills for cylinder work 600 

30-Inch radial drills in cylinder work 2,500 

Miscellaneous special tools for cylinder work 900 

9,000 



No. 2 milling machines 8,001 

No. 3 milling machines 3,000 

Hand milling machines 1,000 

Special types of milling machines 600 

12,600 

Miscellaneous sensitive drills 7,600 

Miscellaneous small drill presses 8,000 

Medium sized drill presses 6,100 

Large drill presses 3,000 

30-inch radial drills 1,600 

36-lnch radial drills 2,500 

48-inch radial drills 1,000 

Multiple spindle drills (various sizes) 900 

29.400 

Special crankshaft machines 1,600 

Crankshaft lathes 610 

2,000 

Camshaft grinders 200 

Crankshaft grinders 1,000 

Piston ring grinders 160 

Disc grinders 40 

Various magnetic chuck grinders 110 

Miscellaneous grinders (universal) 4,000 

5.500 

Small sized screw machines 2,100 

Medium sized screw machines 2,500 

Large sized screw machines 5,000 

Automatic screw machines 2,600 

Miscellaneous screw machines 3,000 

Multiple spindle screw machines 3,000 

18,000 

Sand blasting machines 200 

Muffle furnaces 810 

Annealing furnaces ||0 

Miscellaneous forges 650 

Electric furnaces 600 

2,601 

Compressed air riveters 3,000 

Sheet metal workers' tools 800 

Miscellaneous special tools 600 

4,400 



IS 8PREAD OUT OVER THE COUNTRY AND THE BRANCHES OR RAMIFICATIONS THEREOF 
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12 
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1036 
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30 
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14 
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22 
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BALL, ROLLER AND PLAIN BEARINGS 

177— The American Ball Bearing Co., Ball Bearings. 
584 — Barthel, Daly & Miller, Schafer Ball Bearings. 
304 — The Hess- Bright Manufacturing Company, Ball Bearings. 
234 — New Departure Manufacturing Company, Ball Bearings. 

615 — R. I. V. Company, Ball Bearings. 

163 — Standard Roller Bearing Company, Bearings. 

166 — The Tlmken Roller Bearing Company, Roller Bearings. 

BODIES AND FITTINGS 

549 — Ajax Trunk and Sample Case Company, Trunks. 
271 — C. Cowles & Co., Auto Hardware. 

409a— F. H. Kelsey & Co., Auto Lever Lock. 

324 — North & Judd Manufacturing Company, Auto Hardware. 

193— Springfield Metal Body Company, Bodies. 

CARBURETERS AND OTHER GASOLINE EQUIPMENTS 

191 — S. F. Bowser &. Co., Inc., Tanks. 
407 — L. V. Fletcher & Co., Carbureters. 

571 — Flndelson & Kropf Mfg. Co., Carbureters and Ignition. 
516 — Gyrex Manufacturing Company, Gas Economizer. 
261— The Homo Company of America, Gasoline Economizer. 
507 — Hydraulic Oil Storage Company, Gasoline Storage. 
606— A. J. Myers, Inc., Carbureters. 

311— Relchenback Laboratories Company, Carbureters. 
622— Alfred C. Stewart Machine Works, Carbureters. 
243 — Stromberg Motor Devices Company, Carbureters. 
148— Wheeler & Schebler, Carbureters. 

DROP FORCINGS, PRE8SED STEEL AND LIKE FABRIC8 

276— The Carpenter Steel Company, Crucible Steel. 
286 — Crucible Steel Company of America, Steel. 
535— Dekcampe Welding Co., Oxy-acetylene Welding. 

313— Dover Stampings and Machine Company, Stamped Accessories. 
410— H. A. Elliott, Drop Forged Crankshafts. 

564 — Peter A. Frasse & Co., Metal Importer. 

274— The Globe Machine and Stamping Co., Stampings. 

601— International Engineering Co., Steel Importers. 

417— Metal Stamping Company, Stampings. 
402— Motor Parts Company, Stanwood Steps. 
138 — National Tube Company, Steel Tubing. 
412_Phlladelphla Steel and Forge Company, Drop Forglngs. 
599 — Thos. Prosser & Son, Steel Importers 

137 — A. O. Smith Company, Frames 

176 — Standard Welding Company, Electric Welding. 

320— The United 8teel Co., Steel. 

591— U. S. McAdamlte Metal Company, McAdamite. 

312— Vanadium Metals Co., Vanadium. 

321 — Vanadium Sales Co., Vanadium. 

314— Western Tool and Forge Co., Heat Treatment Specialties. 
173 — J. H. Williams & Co., Drop Forglngs. 

GAS, ELECTRIC AND KEROSENE LIGHTING EQUIPMENTS. 

239 — Apple Electric Company, Lighting Dynamos and Batteries. 
126— The Badger Brass Manufacturing Company, Lamps. 
575— B & L Auto Lamp Company, Lamps. 
181 — Castle Lamp Company, Lamps. 
189— R. E. Dletz Company, Lamps. 

157 — Edmunds * Jones Manufacturing Company, Lamps. 
594 — Elliott Auto-Lighter Company, Lamp Fittings. 
130— Gray & Davis, Lamps. . 

532 — Hofacker Manufacturing and Supply Co., Short Coupled Lamps. 

553a— Luce Manufacturing Company, Lamp Brackets. 

425 — Motor Specialties Company, Flash Auto Lighter. 

133 — National Carbon Company, Dry Batteries and Lighting Outfits. 

618— North East Electric Company, Lighting Outfits. 

659— Fred Robinson, Tall Lights. 

418 — Rushmore Dynamo Works, Lamps. 

150 — The U. 3. Light and Heating Company, Batteries. 
573— Ward Leonard Electric Company, Lighting Outfits. 

GENERAL AUTO 8UPPLIES 

616 — B. M. Asch, Jobber. 

422— Baker Sales Company, Accessories. 

592 — Gus Balzer, Accessories, Air Tanks. 
269— Brlggs & Stratton, Accessories. 

572— The Brown Company, Sundry Accessories. 

603— Frank A. Cross Distributing Company, Jobbers. 

604 — Chas. J. Downing, Jobber. 

514 — C. F. Ernst's Sons, Turntable Wash Rack. 

605— The Eagle Company, Jobbers. 

556— Julius King Optical Company, Goggles. 

531 — G. B. Lambert. 

161 — Chas. E. Miller, Supplies. 

158 — Morrison Rlcker Company, Gloves. 

562— The Motor Car Equipment Company, Jobbers. 
500— New York Sporting Goods Company, Jobbers. 

550— Post & Lester Company, Jobbers. 

519 — w. E. Pruden Hardware Company, Jobbers. 
540— Randerson Auto Parts Company, Jobbers. 

424 Randolph & Company, Imported Auto Caps and Haberdashers. 

545 — Joseph Tracy, Testing Laboratory. 
530— Union Auto Specialties Co. 

515 wycroff Lumber and Manufacturing Co., Portable Garages. 
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HEADQUARTERS OF THE AUTOMOBILE PUBLICATIONS 

504 — The Automobile. 
596 — Automobile Topics. 

600 — Chilton Company, Cycle and Automobile Trade Journal. 
558 — The Horseless Age. 

566— Motor. 

505 — Motor Age. 
651— Motor Print. 

552 — Motor Vehicle Publishing Company. 

561— The Motor World. 

593— New England Automobile Journal. 

LUBRICANTS AND LUBRICATING DEVICES 

318— Atlantic Refining Co., Oils. 

534 — Bliven & Carrlngton, Inc., Lubricants. 

223 — Columbia Lubricants Company of New York, Oils. 
157a— Adam Cook's Sons, Oils and Greases. 

182— Joseph Dixon Crucible Company, Graphite Lubricants. 
162— A. W. Harris Oil Company, Oils. 
303— Havollne Oil Company, Oils, Etc. 

512— The R. M. Holllngshead Co., Polishes, Oils, Soaps, Greases. 
260— George A. Haws, Panhard Oil. 

612— Keystone Lubricating Company, Lubricants. 
565— Wm. P. Miller's Sons, Oils and Greases. 

141— N. Y. and N. J. Lubricant* Company, Oils and Greases. 
521— The Philadelphia Grease Manufacturing Company, Lubricants. 
524 — L. Sonneborn Sons, Inc., Lubricants. 
186— Vacuum Oil Company, Oils and Greases. 

544 — The Wayne Oil Tank and Pump Company, Tanks and Pumps. 
316— The White & Bagley Company, Oils. 
293— Orlando W. Young, Oils. 

MACHINE TOOLS 

309 — Frost Gear and Tool Machine Company, Machine Tools. 
670— The Walter H. Foster Company, Radial Drills. 

MAGNETOS, COILS, TIMERS AND OTHER IGNITION DEVICES 
242— America Ever Ready Company, Dry Cells and Elect. Fittings. 
281— Atwater Kent Manufacturing Company, Unlsparkers, Colls. 
419— E. M. Benford, Spark Plugs. 
405— Best Ignition Company, Spark Plugs. 

224 — Bosch Magneto Company, Magnetos. 
686— J. S. Bretz Company, Magneto U. & H. 
291— Brlggs Manufacturing Company, Magnetos. 
627 — Champion Ignition Co., ignition Apparatus. 

152— The Connecticut Tel. & Elect. Co., Inc., Magnetos. 
257— The Edison Storage Battery Company, Batteries. 
229— Elsemann Magneto Company, Magnetos. 
227— The Electric Storage Battery Company, Batteries. 
510— Garage Equipment Company, Gem Spark Plug Wrench. 

613— Giesler Bros. Storage Battery Co., Batteries. 
264 — R. E. Hardy Company, Igniters. 

184 — Helnze Electrical Company, Magnetos. 
190— Herz A Co., Magnetos. 

560— The H. M. S. Auto Switch Company, Electrical Fittings. 

576— Jeffery Dewltt Company, Ignition Apparatus. 

174 — Kokomo Electric Company, Spark Plugs. 

624 — K-W Ignition Company, Magnetos. 

581— K & W Manufacturing Company, Ignition Apparatus. 

159 — J. H. Lehman Manufacturing Company, Magnetos. 

590 — The Lutz Lockwood Manufacturing Company, S. X. Magnetos. 

307— Marburg Brothers, MEA Magnetos. 

179— A. R. Mosler & Co., Spark Plugs. 

266— National Coil Co., Coils. 

574 — New York Coll Company, Inc., Colis, etc. 

168— The Plttsfleld Spark Coll Company, Colls. 

147— Remy Electric Company, Magnetos and Colls. 

587— The Slmms Magneto Company, Magnetos. 

129— C. F. Splltdorf, Magnetos. 

233— Vesta Accumulator Company, Batteries. 

310— The Wlllard Storage Battery Co., Storage Batteries for Auto- 

mobile Lighting. 
277— Witherbee Igniter Co., Batteries, Magnetos. 

MOTORS, TRANSMISSION SYSTEM 8, STEERING GEAR AND 

AXLES 

567— Atlas Chain Company, Chains. 

135— Baldwin Chain and Manufacturing Company, Chains. 
170— Brown Llpe Gear Company, Gears. 

415b— Calmon Asbestos and Rubber Company, Brake Linings. 
409 — A. U. Campbell. 

154 — Columbia Nut and Bolt Company, Inc., Nuts and Bolts. 

139 Diamond Chain and Manufacturing Company, Chains. 

253— Drlggs-Seabury Ordinance Corp., Motors, Transmissions, etc. 
246— Excelsior Motor and Manufacturing Company, Motors. 
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GIVING THE NAME OF EACH EXHIBITOR OF ACCESSOR- 
IES, AND THE NUMBER OF THE 8TAND WHICH WILL 
BE OCCUPIED, ALSO THE CHARACTER OF THE ACCES- 
SORIES THAT WILL BE ON EXHIBITION 



246 — Gemmer Mfg. Co., Gears and Steering Components. 

585— s. HofTnung & Co., Ltd., Roller Chain. 

256 — H. w. Johns-Manvllle Company, Brake Linings, etc. 

543a— The Lefever Arms Co., Transmissions. 

529 — Keln Starter Company, Automatic Starters. 

525 — Rupert C. King, Starters. 

235 — Link Belt Company, Belting. 

282 — The McCue Co., Axles. 

501 — Merchant & Evans Company, Clutches, Tire Cases, etc. 
244 — Muncle Gear Works, Gears and Components. 
296— Newark Rivet Works, Rivets. 

283 — Parker Motor Co., Gasoline Motors. 

252— The Royal Equipment Company, Brake Lining. 

288 — Russell Motor Axle Company, Axles. 

617 — Sheldon Axle Company, Axle Components. 

308 — Sparka-Wlthlngton Co., Controls, Axles and Transmissions. 

169 — Splcer Mfg. Company, Universal Joints. 

543 — Star Starter Company, Self-starter. 

232 — Thermold Rubber Co., Belting and Brake Lining. 

167 — The Tim ken -Detroit Axle Company, Axles. 

608 — Tuttle Motor Company, Motors. 

176— Warner Gear Company, Transmission, etc. 

247 — Warner Manufacturing Company, Transmission Gears. 

123 — The Whitney Manufacturing Company, Chains. 

PAINTS, OILS AND VARNISHES 

696— Harry A. Alters & Co., Solarlne Polish. 

415 — International Metal Polish Company, Metal Polish. 

664 — John T. Stanley, Soaps. 

183— Valentine A Co., Varnishes. 

420 — C. A. Wllley Company, Paints and Varnishes. 

RADIATORS AND OTHER COOLING DEVICES (INCLUDING 
SHEET METAL WORK) 

697 — The A-Z Company, Radiators, Hoods, etc. 

186 — Briscoe Manufacturing Company, Radiators and Mud Guards. 

157 — The Chandler Company, Name Plates. 

577 — El Arco Radiator Company, Radiators. 

539 — Fedders Manufacturing Co., Radiators. 

833— Novelty Manufacturing Company, Radiators and Fenders. 

607— The Harrison Radiator Company, Radiators. 

250— Livingston- Radiator and Manufacturing Company, Radiators. 

325— McCord Manufacturing Company, Radiators. 

283 — Parker Motor Company, Gasoline Motors. 

598— The Slmonds Manufacturing Company, Sheet Metal. 

SIGNALING DEVICES OF VARIOUS KINDS 
618 — Automobile Supply Manufacturing Company, Horns. 
180 — Gabriel Horn Manufacturing Company, Horns. 
226 — Lovell-MacConnell Manufacturing Company, Horns. 
568 — Nightingale Whistle Manufacturing Co., Horns, Signalers. 
589 — The Nonpareil Horn Manufacturing Company, Horns. 
149 — Randall- Falchney Company, Horns. 
317 — The Slreno Company, Electric Horns. 
316— Troy Auto Specialties Company, Warning Signals. 

SPEED AND DISTANCE RECORDING INSTRUMENTS 

241 Auto Improvements Company, Speedometers and Taximeters. 

294— The Columbia Speed Indicator Company, Speedometers. 

588— Couch oY Seeley Company, Casgraln Speedometers. 

506— The Electric Speedometer and Dynamometer Mfg. Co., 

Speedometers. 
236— The Hoffecker Company, Speedometers. 

140 The Jones Speedometer Company, Speedometers. 

286— Standard Thermometer Company, Thermometers and Speedom- 
eter*. 

610 star Speedometer Company, Speedometers. 

230— Stewart oV Clark Mfg. Co., Speedometers. 

172 Warner Instrument Co., Speedometers. 

12 4 The Veeder Manufacturing Company, Speedometers. 

SPRING8 AND SHOCK ABSORBERS 

5*6— Ernst Flontje, Shock Absorbers. 
Tsa Hartford Suspension Company, Shock Absorbers. 
«n— Kilaore Manufacturing Company, Shock Absorbers. 
403^Penfleld Shock Absorber Co., Shock Absorbers. 
TyTZrhm Perfection Spring Company, Springs. 
£i \ Tj Saaar Company, Shock Absorbers. 
Swr'ha Turner Brass Works, Bumpers, Torches, etc. 
609— Westen Manufacturing Company, Shock Absorbers. 

STEEL GRAY I RON, ALUMINUM^ BRONZE AND BRASS CAST- 

,., „. eramo *■ Sons Ship and Engine Bldg. Co., Bearing Met- 

187— Wm. Castings of Manganese Bronze. 

669— H. H. Franklin Manufacturing Company, Die Castings. 



553 — Gotham Aluminum Solder Co., Aluminum Solder. 

503— Keystone Steel Casting Company, Steel Castings. 

237 — Lebanon Steel Casting Company, Steel Castings. 

134 — Light Manufacturing and Foundry Company, Castings. 

287— Isaac G. Johnson & Co., Stsel Castings. 

279 — Manufacturers Foundry Company, Castings. 

426— Relnhold Noflux Aluminum Solder Company, Aluminum Solder. 

614 — The S. B. R. Specialty Company, Muffler Cut-Outs. 

262— E. B. Van Wagner Manufacturing Co., Die Castings. 

TOOL KITS AND OTHER MACHINISTS' DEVICES 
582— C. M. B. Wrench Company, Wrenches. 
155 — Coes Wrench Company, Wrenches. 
259 — Cook's Standard Tool Company, Tools. 

273 — The Noera Manufacturing Company, Oil Cans, Tools, Pumps. 
620— Valve Seating Tool Company, Tools. 

UPHOLSTERY AND BODY TRIMMINGS 

265— L. C. Chase Company, Artificial Leather. 
613 — L. J. Mutty Company, Leathers. 
192— The Pantasote Company, Trimmings. 
568 — D. Rellly A Son, Leathers. 

VULCANIZERS AND OTHER TIRE REPAIR EQUIPMENT 
547— N. B. Arnold, Tire Paint. 
557 — Jas. L. Glbney & Brother, Vulcanlzers, etc. 
411 — Hazen-Brown Company, Tire Repair Outfits. 
502— Newmaatlc Tire Company, Tire Filling. 
270— C. A. Shaler & Co., Vulcanlzers. 
602— Chas. O. Tlngley & Co., C. O. T. Gum Gum. 
421— Voorhees Rubber Mfg. Co., Tire Patches and Cements. 

WHEELS, RIMS AND TIRES 
222— AJax Grleb Rubber Company, Tires. 
*23 — The Allen Auto Specialties, Tire Accessories. 
406 — The Ashland Manufacturing Company, Jacks. 
268 — Auburn Auto Pump Company, Tlrs Pumps. 
423— Automobile Tire Company, Tires. 
278— Batavla Rubber Company, Tires. 
106— Buckeye Manufacturing Company, Jacks. 
404— Culver Stearns Manufacturing Company, Rubber Goods. 

322— The Century Rubber Trading Company, Tires. 

610 — Clayton Air Compressor Works, Tire Inflators. 
148 — Consolidated Rubber Tire Company, Tires. 
144 — Continental Rubber Works, Tires. 

128 — The Diamond Rubber Company, Tires. 

511— Dorian Rsmountabls Rim Company, Demountable Rims. 

580— Elite Manufacturing Company, Jacks. 

231— Empire Tire Company, Tires. 

526— Fegley Tire Chain Company, Non-Skid Chains. 

164 — The Firestone Tire and Rubber Company, Tires. 
178— The Flsk Rubber Company, Tires. 

IS" g llb «rt Manufacturing Company, Tire Cases, Covers, etc. 
127— The B. F. Goodrich Company, Tires. 
122— The Goodyear Tire and Rubber Company, Tires. 

131 — G oV J Tire Company, Tires. 

125— The Hartford Rubber Works Company, Tires. 
517— Hopewell Brothers, Tire Covers and Sundries. 

323— Howard Demountable Rim Company, Demountable Rims. 
136— Phlneas Jones & Co., Wheels. 

294 — Kellogg Manufacturing Company, Tire Pumps. 
276— Leather Tire Goods Company, Tires. 
258— J. Ellwood Lee Company, Jelco Tires. 

578 — Meteor Gas Company of New York, Tires. 
225— Mlcheiln Tire Company, Tires. 

248— Miller Rubber Company, Tires. 

132— Morgan & Wright, Tires. 

248— Motz Clincher Tire and Rubber Company, Tires. 
284 — Muncle Wheel Company, Wheels. 

165 — Oliver Manufacturing Company, Jaoks. 

537 — Wm. E. Pratt Manufacturing Company, Jacks. 
146 — Pennsylvania Rubber Company, Tires. 

151— Republic Rubber Company, Tires. 
408 — Rutherford Rubber Company, Tires. 

611 — Shawmut Tlrs Company, Tires. 

292— Stevens Manufacturing Company, Tire Valves and Gauges. 

251 — The Star Rubber Company, Tires. 

256 — The' Stein Double Cushion Tire Company, Tires. 

520 — Stevens A Co., Tlrs Valves and Gauges. 

171 — Swlnehart Tire and Rubber Company, Tires. 

579 — Universal Rim Company, Demountable Rims. 

414 — Universal Tire Protector Company, Tire Protectors. 
143— Weed Chain Tire Grip Co., Non-Skid Chains. 

WINDSHIELDS, TOPS AND MOUNTING8 

538— Auto Windshield Company, Windshields. 

416 — Breda Automatic Fastener Company, Top Fittings. 
626— Cox Brass Mfg. Co., Bumpers, Tire Irons and Windshields. 
542— Detroit Motor Car Supply Company, Tope. 
302 — Hayes Manufacturing Company, Bodies and Tops. 

522— Ideal Windshield Company, Windshields. 
142— C. A. Mezger, Inc., Windshields. 

621— Poison Manufacturing Company, Windshields. 
415a — The J. Alexander Manufacturing Company, Windshields. 
301— The Sprague Umbrella Company, Tops and Windshields. 
548— The Troy Carriage Sun Shade Company, Windshields. 

523— Vehicle Apron and Hood Company, Tops. 
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Show History 



BRIEF OUTLINE OF THE EARLY EFFORT8 AND PRE8ENT ACTIVITIES ALONQ 
THI3 LINE OF ASSOCIATIONS PROMINENT IN THE AUTOMOBILE WORLD 



FIFTEEN years ago this Fall the first exhibition of auto- 
mobiles in this country was made in New York City. It 
was a small affair, conducted in conjunction with a cycle 
show, and the general comment aroused was curious rather than 
interested. 

In January, 1900, a show was 
given at which 35 vehicles were 
displayed. In 1901 the Automo- 
bile Club of America promoted 
what has now come to be known 
as the First Annual Automo- 
bile Show ; it opened with much 
eclat November 3 and continued 
until November 10; there were 
69 exhibits. 

The Second Annual Automo- 
bile Show, which was likewise 
conducted under the auspices of 
the A. C. A., opened November 
2, 1901, and continued until No- 
vember 9. There were 02 ex- 
hibits of all sorts. 

The following Fall no show 
was held, the dates selected for 
holding the third annual show 
being from January 17 to 24, 
1903. There were 150 exhibitors. 

The N. A. A. M. was a factor 
in the fourth annual show held 
from January 16 to 23, 1904, at 
which the list of exhibitors had 
swelled to 204. In 1905 James 
C. Young was named as man- 
ager of the show which was held 
from January 14 to 21. There 
were 252 exhibitors. 

In 1906 the Association of 
Licensed Automobile Manufac- 
turers entered the show field 
and executed a big coup by 
taking a lease of Madison 
Square Garden for several years, 
thus forcing the Automobile 
Club of America to seek else- 
where for a place in which to 
hold its show. The club and its 
associates selected the Sixty- 
ninth Regiment Armory and held 
its show as scheduled from Jan- 
uary 13 to 20, the same dates 
used by the A. L. A. M. at Madi- 
son Square Garden. Both shows 
were larger than any that had preceded them, the licensed show 
having 50 car exhibits and 171 accessory displays, while at the 
armory 269 exhibits were shown. 

It was shortly after this clashing of dates and interests that 
the American Motor Car Manufacturers' Association took an 
active part in the business of exhibition, and from December 1 
to 8, 1906, this association, in conjunction with the A. C. A., 



CAR EXHIBITS AT THE 


GARDEN 


Booth 




No. Exhibitor 


Car 


119 — American Locomotive Co. 


Alco 


102 — American Motor Car Co. 


American 


53 — Simplex Motor Car Co. 


Amplex 


219 — Atlas Motor Car Co. 


Atlas 


117 — Autocar Company 


Autocar 


'112 — Brush Runabout Co. 


Brush 


106— Buckeye Mfg. Co. 


Lambert 


15 — Bulck Motor Co. 


Bulck 


16— Cadillac Motor Car Co. 


Cadillac 


221 — Cartercar Co. 


Cartercar 


212 — J. 1. Case Threshing Machine Co. 








Chadwlck 


21 — Chalmers Motor Co. 


Chalmers 


118 — Columbia Motor Car Co. 


Columbia 


54— Corbln Motor Vehicle Corp. 


Corbln 


217 — Courier Car Co. 


Courier 


50 — Daimler Import Co. 


Mercedes 


5 — Dayton Motor Car Co. 


Stoddard -Dayton 


8 — Elmore Mfg. Co. 


Elmore 


23— E-M-F Co. 


E-M-F 


213 — Flandrau Motor Car Co. 


Brasler 


4— H. H. Franklin Mfg. Co. 


Franklin 


120 — The Qarford Co. 


Studebaker-Qarford 


114 — Haynes Automobile Co. 


Haynes 


113 — Hotchklss Import Co. 


Hotchklss 


11 — Hudson Motor Car Co. 


Hudson 


205 — Hupp Motor Car Co. 


Hupmoblle 


201 — Inter-State Automobile Co. 


Inter-State 


111 — Jackson Automobile Co. 


Jackson 


204— Kissel Motor Car Co. 


Kissel Kar 


101 — Knox Automobile Co. 


Knox 


10— Locomobile Co. of America. 


Locomobile 


7 — Lozler Motor Co. 


Lozler 


209— W. H. Mclntyre Co. 


Mclntyre 


103 — Matheson Motor Car Co. 


Matheson 


22 — Maxwell-Brlscoe Motor Co. 


Maxwell 


51 — Mercer Automobile Co. 


Mercer 


116 — Metzger Motor Car Co. 


Everltt 


215— Midland Motor Co. 


Midland 


12— Mltchell-Lewls Motor Co. 


Mitchell 


107 — Mollne Automobile Co. 


Mollne 


52 — Moon Motor Car Co. 


Moon 


104— National Motor Vehicle Co. 


National 


55— Nordyke A Marmon 


Marmon 


6 — Oakland Motor Car Co. 


Oakland 


202 — Ohio Motor Car Co. 


Ohio 


3 — Olds Motor Works 


Oldsmoblle 


14 — Packard Motor Car Co. 


Packard 


203 — Palmer-Singer Mfg. Co. 


Palmer-Singer 


19 — Peerless Motor Car Co. 


Peerless 


20 — Pierce -Arrow Motor Car Co. 


Plerce-Arrow 


110 — The Pope Mfg. Co. 


Pope- Hartford 


108 — Premier Motor Mfg. Co. 


Premier 


109 — Pullman Motor Car Co. 


Pullman 


208 — Regal Motor Car Co. 


Regal 


18 — Reo Motor Car Co. 


Reo 


115 — Royal Tourist Car Co. 


Royal Tourist 


105— Selden Motor Vehicle Co. 


Selden 


218 — Simplex Automobile Co. 


Simplex 


207 — Speedwell Motor Car Co. 


Speedwell 


1 — F.. B. Stearns Co. 


Stearns 


13 — Stevens-Duryea Co. 


Stevens-Duryea 


2 — E. R. Thomas Motor Co. 


Thomas 


17— Willys-Overland Co. 


Overland 


9 — Wlnton Motor Car Co. 


Wlnton 



held an exhibition in the Grand Central Palace. This show 
proved a big success, like all the others, and attracted 226 ex- 
hibitors. The licensed show was held from January 12 to 19, 
1907, at the Garden. Sixty car exhibits formed its backbone. 

In October, 1907, 24th to 
31st, the eighth annual show, un- 
der the auspices of the A. C. A. 
and the A. M. C. M. A, was 
conducted at the Grand Central 
Palace. 

In 1909 the A. M. C. M. A. 
held its show from January 1 
to 7 and the A. L. A. M. fol- 
lowed from January 16 to 24. 

In 1910 the Palace show was 
held from New Year's Eve until 
January 7 and the licensed show 
came along from January 8 to 
16. 

This season the first week in 
January will see a new show, or 
rather an old show under a new 
name, at the Palace. The A. M. 
C. M. A. having expired by limi- 
tation of time and leaving no 
inheritance of an organization, 
the independent show is being 
conducted by a newly formed 
body known as # the American 
Motor Car Manufacturers' Ex- 
hibit Association. 

The A. L A. M. show will be 
held from January 7 to 20, be- 
ing divided into two sections of. 
a week each. The first is to be 
devoted to pleasure cars and the 
second week to commercial or 
freight vehicles, with the acces- 
sories showing during both 
weeks. 

Thus in a single decade the 
display of automobiles has 
grown from informality and un- 
certainty to a station of impor- 
tance that can hardly be exag- 
gerated. Where at first the cars 
shown were mostly curious 
monsters of small utility as 
means of transportation and of 
almost prohibitive price, the 
cars displayed in recent shows 
represent the crystallized develop- 
ment of 10 years of the most effective work ever known in the 
history of mechanical growth. 

Instead of ponderous and doubtful machines, like those exhib- 
ited in the early days of the trade, the modern automobile seems 
like an apotheosis or glorification of the motor car. Where they 
had weakness and treachery and mechanical uncertainty, the car 
of to-day has strength, reliability and certainty. 
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OVV to intelligently examine the new automobiles is 
the problem. At all events, in presenting the handi- 
work of the engineers and constructors of the vari- 
ous plants, it will be understood that every engi- 
neer is compelled to adhere to indicated lines as 
dictated by commercialisms, most of which are 
bounded by necessities, and, let it be said, to the 
end that the automobiles will be what the patrons 
want, at all events, what commercial captains think 
that users will express a preference for. 

How to progress is one of the problems of the engineer, and, 
from the nature of the communications that come in the mail 
betimes, it is borne on the passing breeze, as an under-current 
of orderly discontent, telling of the shackles that bind, and 
how dominating ignorance takes "black-snake" in hand and 
lashes prudence, that child of good breeding and a university 
training, applying 30 lashes across the bared back. Disciplining 
the mind of the engineer and striping the back of prudence are 
not quite in the same category. When prudence winces under 
the lash, the blood that is drawn is wasted vital essence of the 
company whose captain applies the lash, but the very fact that 
hp does so is proof of the fact that he is lacking in acumen. 

Enthusiasm, buoyancy, a strong sense of responsibility, pru- 
dence which comes from the knowledge that "the divil will out" 
and all the other cautions and adaptations of skill, are prop- 
erties of engineers, nor can a man be of this generic type for a 
single moment after he listens to a fallacy, even if it does 
promise a 66 per cent, dividend. 

Placing the engineer in the functioning series of an automo- 
bile, there are many captains who would not hesitate to put 
him down as a most effective set of brakes. The captain of this 
class would say, "place my engineer in charge of the company 
and he would bring it to a full stop within the distance of its 
own length." Were this bold brigand of commerce told that he 
was bouncing along the road to ruin at the rate of 73 miles per 
hour, he would not be able to see it ; could he, it stands to 
reason that the housetops would have to hold hands on cars to 
keep from having their ear-drums split; he would roar for the 
engineer; the brakes would then be none too good for him. 

The good that is in the automobile and the industry that is 
responsible for it, crept in by degrees through painstaking ef- 
fort on the part of those who held to high ideals, and the bad 
that is in it is there despite the very effort of this very class of 
men. Some money has been made by speculators, it is true, but 
it cannot be shown that this money has done the automobile 
business the least good. True, the man who enters the auto 
mobile business to make a pot of money will say, "What do I 
care for the automobile? What I am after is money " 

Aspiring to be a bloated bondholder, the speculator creates a 
fictitious value lor a time, and even if he does pull the rash out 
of the very business that he spoils to get it from, lie is then 
like a hulk of the sea, high and dry on the sanils of disaster - 
the money cannot lie invested by him in any safe enterprise for 
the reason that he destroys safety to get money, and be. with hi- 
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distorted views, would promptly destroy any enterprise that 
would take his money; instead of the enterprise absorbing his 
money, he would absorb the enterprise. 

Why is it that a man who is regarded by the community in 
which he lives as intelligent will destroy an investment merely 
to pull a little cash out of it? Would it not be better to take 
the engineers' view of it and maintain the investment in a 
healthy state? Certainly 6 per cent per annum from a plant that 
is valued at $100,000,000 is superior to the same amount of cash 
in hand. Supposing that the business be throttled for no better 
purpose than to get the cash; what is there to be gained? One 
minute after the plant is wrecked to get the money the man who 
thinks himself so fortunate is losing at the rate of $6,000,000 
per annum. 

The Engineer Stands for Safe Investments 

Certainly, it takes a man of this stamp to put up the silly ar- 
gument that the plant will not be destroyed. He will say: "I 
merely sell out; some other fellow will get the plant; it will 
run on just as before; I want the cash; it looks better to me 
than the plant ; and, anyway, what is it to me ? I got mine." What 
is the real situation? The industry suffers a loss; the transfer 
of greater value, the dividend of the brain, is taken out of the 
industry and is cast adrift, partly to purchase enjoyment in 
foreign lands and, for the rest, who knows? 

Before a plant can be built up so that it will have a selling 
potential, the engineer must do much careful work ; not so much, 
perhaps, as he would under poor management, but the most suc- 
cessful industry, even when the engineer is directed by a captain 
of intelligence and acumen, has many great problems of a 
technical nature to be solved ere it will be possible to claim 
success. 

Where do the technicalities begin and end? Drf they not 
arise with the building of the plant? Do they end at any time? 
If it takes a skilled engineer to lay out a plan, what assurance 
is there that any but skilled engineers will ever be able to direct ' 
the work through its divers ramifications to finality? When a 
doctor of medicine is called in and he pronounces the case one 
of typhoid fever, is he through? Will the patient's valet be 
thereafter called upon to direct the campaign and if he is, what 
will become of the patient? 

Why is it that a captain of industry will go home when he 
Is ill; crawl into bed; send for the doctor and obey his every 
wish? Is it because his conscience hurts him and he does not 
desire to face the hereafter without having an opportunity to 
show his engineer that he has sense enough to appreciate the 
fact that the doctor who cures him stands in the same light as 
the engineer who builds up his business despite the drawbacks of 
the type of salesman who does not consider the truth as worth 
telling. 

What Is an Engineer — Do You Know? 

Many poorly informed persons seem to labor under the im- 
pression that an engineer is a young man who has just completed 
four years at school, let us put it, a university, where he may 
have learned to play football, figure out the distance from the 
earth to the moon, tell his fond mamma how much He knows, 
and convince infants, by displaying a sheepskin, that he is 
capable of building a Brooklyn bridge, digging a Panama canal, 
or designing a Dreadnought. Even mamma knows better; wis- 
dom, as it is, plays hide and seek around the fair brow of the 
mother of manhood, penetrates far into the future, and the eyes 
which do the seeing are too observing to be fooled by a sheep- 
skin, especially if it makes too many claims, and is being ca- 
ressed by youth. But the sheepskin is a certificate of the ideal 
of the holder; it is something for him to justify; living up to 
it keeps the boy so much engaged that he will have absolutely no 



time to commit depredations that he will afterward have to live 
down. In the course of time the boy falls or raises to his 
level; he floats in the eutectic by segregation, if he is of the 
mass and his level is reached. Being of the mass saves him 
from being an impurity. 

Some men become designing engineers, others stand out as 
constructors, and quite a number of them find their places in 
the field of the executive engineer. Designing engineers are in- 
clined to invention; constructing engineers are noted for care 
and precision, and executive engineers are pushers. Some en- 
gineers graduate from the hard school of experience, quite a 
few have experience and a university training, and the newer 
set Came from the universities; they will ripen with experience. 
Executive engineers fill presidential chairs all over the land, and 
the automobile business is the better for a liberal sprinkling of 
them. When men change places with each other there is never 
any more cause for disagreement; the salesman who graduates 
from the engineering office is never afraid of the truth, and the 
man who migrates from the business office to the engineering 
department has breadth and scope. — P. G. 



Views of Some of the Representative Engineers 

One of the greatest difficulties we have is to get the purchasing 
agent to see the necessity of adhering to the engineering speci- 
fications. If a requisition is made for, let us say, acid open- 
hearth steel, it is extremely difficult to get the purchasing agent 
to see the difference between it and crucible steel of the same 
chemical composition, especially if the promise of physical prop- 
erties is enlarged. The purchasing agent is more than likely to 
say: "I can get a better grade of steel for you at the same 
price." He does not know that he may be purchasing a class 
of trouble that will cost several times the price of the steel in 
machining difficulties ; he is not in a position to know that "free 
cutting" is of quite as much importance as strength. 

It is like going against God for some purchasing agents to 
adhere to the specifications for steel for use in automatic screw 
machine work; they do not understand that planishing to size, 
with a limit of tolerance of 0.005 inch, for instance, is of 
the greatest importance if the specifications so read; what does 
he know about automatic chucking and all the other considera- 
tions that go hand in hand with tb — ocess which eliminates 
workmen in the shop? Then, there is the purchasing agent, who, 
failing to move promptly in the first place, falls down on the 
drop forging purchases, and, rather than admit failure, contracts 
for manganese bronze duplicates at 38 cents per pound ; quite an 
increase, let it be understood, but where is the purchasing agent 
when it is found that the automobile is costing too much? I 
would not be surprised to find him alongside of the president 
telling him what a dub that engineer is. 

But the great crime comes in the purchase of hundreds of 
thousands of dollars' worth of lamps, horns, linoleum, tires, rims, 
and what not, long months before they are required. The vast 
sum of money thus tied up gets in the way of success. It might 
be said, of course, that it is necessary to assure delivery. It 
might also be said that it would be cheaper to tell the makers 
of these things that they must tote their own burden and failing 
to do so the engineering department might be consulted to see 
how the situation could be mended. There are occasions when 
it is the height of wisdom to make things rather than to buy 
them. This is not always true; the purchasing department 
should ascertain when it is. Buying too many limousine bodies; 
having to take, store, and pay for them, is one of the tricks of 
the purchasing agent. True, he may have the officials of the 
company at his back in this character of enterprise, but the fact 
remains that a schedule should be made and maintained so that 
the large cost involved will be minimized. — P. G. L. 
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Co-operation, Teaming, Good-Fellowship Needed 

If an engineer is good at his business it will be to his interest 
to confine himself to it. Certainly it will not be good for him 
to try to pre-empt the functions of the management. That auto- 
mobiles are now on a stable footing is true, but the man who 
thinks that they are in the throes of perfection is scarcely on 
a level to note the activities that are now going on in the en- 
gineering offices of the various progressive companies. 

Team work is necessary; it is worth a whole lot to have con- 
fidence in the other partner; to know that he will hold up his 
end ; to feel that he is a living, throbbing counterpart ; ready and 
responsive. Good-fellowship is needed; why should we not be 
the best of friends? What's the good of harboring the feeling 
that the other fellow is not to be trusted? 

I am not sure that the universities are doing all that they can 
accomplish. Sometimes I am led to believe that the products of 
these establishments are too stuck up. The man who desires to 
get the best there is in a grease-besmeared mechanic will have 
to put a little grease on his own visage; it savors of grimness; 
the life of a mechanic is grim; misery loves company. 

Let us be friends. Why not pull together? When the man 
who is entrusted with the making and marketing of a device 
such as an automobile, what he needs is the best activities of 
the engineer, the purchasing agent, the mechanical man, and the 
office boy — all ; each living individual ; they must beat time, lock 
step, and "play ball."— G. W. R. 

Too Superficial— Let Us Get Down to Brass Tacks 

Is it not strange that ten years went by before it was dis- 
covered that all the talk about 30,000 volts more or less being 
used in the fire of the charge in the combustion chambers of 
the motors that are doing such good work every day in the year 
is all rot? Actual investigation will be more likely to prove 
that the average spark plug will not stand up under a voltage 
of more than 10 per cent, of the vaunted 30,000. It is fortunate 
if the voltage does not have to be so high; such high stresses 
are difficult to hold; the fact remains that the difference canu s 
a great surprise to those who are supposed to know all about i~ 

Let us get down to brass tacks hereafter. Why should we 
go on for years taking the word of salesmen, or eking out a 
precarious knowledge from the literature which comes from ad- 
vertising agencies; what -do they know about it? Where would 
they learn? Who would care to impart to them the information 
that they would use against the very company that might be 
responsible for their training? What possible good is there in 
saying that we are engineers if we do not know, as a matter of 
personal information, all that we should know about the very 
matters which are entrusted to our care? 

Take the metallurgical art; what do we know about it? Let 
me tell you. We are mostly full of the information that steel- 
makers hand out. Did anyone ever hear of a steel-maker im- 
parting any information that would hurt him? Is he likely to 
hurt his pocket book? Why should we not get down to business 
in this important matter? Those of us who have a laboratory 
training know full well that the steel situation has a kink in 
it that should be straightened out; let us take hold of this 
branch of automobile building with the same care that we ex- 
pect our wives and sisters to exercise when they go to the grocer 
for a pound of butter; it is a great misfortune that poor steel 
does not smell. — B. F. A. 

Thermal Questions Have to Be Disposed Of 
Motors, taking the present types, do very well, let it be taken 
for granted. Are they perfect? Far from it. Is the thermal 
efficiency as high as it ought to be ? Probably it is as a laboratory 



proposition; that is to say, in the laboratory the realization of 
over 20 per cent thermal efficiency is a very fine performance. 
When the motors are put into automobiles, instead of a thermal 
efficiency of 20 per cent., what do we realize? Are we sure of 
14 per cent? Not quite. 

What is it that creeps in between the motor and success when 
it is placed in a chassis and put out into commercial work? May 
we not conclude that it is a mass of unknown quantities that get 
in the way? What is the nature of the fuel that is being pur- 
chased by automobilists? Do they know? Do we know? Who 
knows ? 

If we build a carbureter for use with a given grade of liquid 
fuel, say hexane, and this fuel is not to be had on the market 
as a regular thing, what is the good? If there is a fuel neces- 
sity and we disregard it, where are we at? If failure camps on 
our doorstep and it is a messenger from the fellow who con- 
cocts the fuel job, are we not poor engineers if we do not boot 
the messenger out of our yard and send him back home? 

But why should we build carbureters to handle hexane if it 
is not the regular fuel of commerce? Do we wish to be classed 
with men who hook their aspirations to the remotest star? Is 
it not necessary for us to find out what is the character of the 
fuel that we have to use, and then make our motors so that they 
will thrive on it? We have been so engrossed with our work for 
a number of years that we have failed to keep track of some of 
the really important details. It would seem to be a good idea to 
go after the details with a vim and a vigor that will land them 
in the classification of solved problems. 

Valve Questions Occupy Center of Stage 

For some time to come it is believed that automobile engineers 
will be engaged in valve work. The Knight motor and its suc- 
cess abroad has caused a lot of deep thinking. Makers of auto- 
mobiles, who desire to keep abreast of the times, are not slow to 
recognize the fact that there is more than the mere question 
of merit to be considered. If the Knight motor works fairly 
well, and it comes over here in foreign makes of automobiles, 
there will be an invasion that will not be kept out by a mere 
tariff wall. One of the good characteristics of the American 
may be summed up when it is said that h'e will go after, and 
get, what he desires, and if he puts in a brief for a Knight 
motor he will have it by the very next steamer. 

That there is a good chance for a number of marked failures 
in this quest for a substitute for the poppet valve is proven by 
the failures that already show up on both sides of the trail. 
Poppet valves, if they are properly designed, are not to be 
sneezed at. The trouble is, designers do not compare notes 
with each other; they are not in a position to take advantage of 
co-operation, but the Knight motor, and the scheme that is being 
worked abroad, is on a basis of co-operation. The British 
Daimler project is being supervised by Charles Y. Knight. Then, 
the Panhard (Knight) motor, in France, has all the benefit of 
Daimler experience. Cross to Belgium ; what is the result of ob- 
servation? The Minerva (Knight) undertaking is getting the 
benefit of the Knight experience in England. Likewise in Ger- 
many the Mercedes (Knight) work is under the light of co- 
operation, and so on in Austria, and in Italy. 

But how about America? What are the measures for co- 
operation here? There are none. We are so much engrossed in 
our efforts to .best each other that we have no time to compare 
notes? In the meantime, are we getting along? Are we as 
successful as our efforts would lead us to believe that we ought 
to be? The strange way that we have for proving the strength 
of our brotherly love is taken advantage of abroad and the re- 
sult is that we read in the technical papers of the divers ways 
that others employ to combine knowledge and cash it in over 
our heads. — P. J. M. 
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Hardness Is an Important Property of Materials 

Each metal as an element has certain characteristic virtues as 
well as shortcomings. Platinum, now the rarest commercial 
metal, would perhaps not be bothered about much if it were not 
for its remarkable refractory power to resist heat, oxidation and 
acids; its coefficient of expansion also, unlike any other metal, 
is the same as glass, so that it alone can be fused into this ma- 
terial without danger of cracking under temperature changes. 
Under the hammer platinum increases from the cast hardness 
of 10 to about 17 per cent, that of hardened steel without losing 
its remarkable ductility. 

As a constructing metal, it cannot be hardened by alloying, 
however, without destroying its other natural virtues and there- 
fore its usefulness must remain within the limits of its low 
hardness. • 

Gold and silver resist corrosion very well and are beautiful, so 
that they are very valuable for some purposes, but for general 
utility their hardness is far too low. 

Copper resists corrosion less than gold or silver and much more 
than iron, but since its hardness is but 6 per cent, that of 
hardened steel it would be, like gold, of very little use to- the 
arts if it were used pure. By alloying tin with pure copper, a 
hardness of fully 40 per cent, that of hard steel is obtained in 
the casting so that an alloy of vast commercial importance re- 
sults. 

Iron (when pure about 16 hard) is the hardest of the ductile 
metals, and it is most wonderful in that it is sensitive to mag- 
netism, unlike other metal in this regard. Iron is the strongest 
metal, but then, as if to counterbalance this, it has a pitiful 
weakness, for it corrodes. 

Iron has affinity for carbon, producing hence the alloy we call 
steel. All that carbon is put in iron for is to harden it and no 
matter how hard it is ever vulnerable to corrosive influences. 

Much nickel in steel improves its resistance to corfosion, but, 
however, entirely at the expense of its hardness. Some of the 
soft metals are valuable as carriers of electric current and heat 
because of their high conductivity, but iron and steel are high 
resisting mediums. Hardness ordinarily cannot be imparted to a 
metal by alloying unless at a sacrifice of other virtues, and one 
of the first thus to suffer is ductility. Steel retains ductility 
longest, although it was only recently through correct alloy- 
ing and careful smelting that a certain amount of ductility could 
be retained at a very high hardness when heat treated— high 
enough, in fact, to be suitable for many -tools and automobile 
parts of 80 to 90 hard. 

It is now a well-known fact that the strength of all metals 
having some ductility increases rapidly with that of the hardness. 
A steel which shows a slight permanent set before fracture 
under tensile stress when 85 hard will resist something like 
250,000 pounds per square inch without suffering permanent 
deformation. 

Resistance to shear as in rivets, screws, etc., increases also 
with the hardness, so that now great care is taken to have them 
of the proper hardness in important structures and machines. Re- 
sistance to wear and also the cutting power of tools is so directly 
dependent on the hardness that these properties, are known as 
soon as the hardness has been measured. — A. F. Shore. 

The Worm Drive Question 

The application of the worm drive to automobiles, while it has 
been used quite extensively and in a large measure satisfactorily 
on cars of foreign manufacture, has only recently become the 
subject of serious consideration in this country. That many of 
the larger producers are at the present time experimenting on 
this method of drive there can be no doubt, but how far ad- 
vanced they have become in the art is largely a matter of con- 



jecture, as their experimental work has been closely guarded 
from the public eye. 

Among the English manufacturers probably more than in any 
other foreign country the worm drive has for a number of 
years been an accepted factor in the automobile industry, and, 
coupled with the further significant fact that its use in that 
country is rapidly on the increase, would seem to prove its 
worth. 

From a theoretical standpoint and accepting empirical for- 
mulas as closely indicative of the true operating conditions, it 
appears that the efficiency of a properly designed worm and 
wheel is high, probably between 90 and 95 per cent., and it is 
likewise true that it increases appreciably with a reasonable 
amount of wear. 

As much cannot be said of the average bevel gear. Under 
purely theoretical conditions and with teeth properly generated, 
the contact of bevels should be rolling. This condition in actual 
practice is seldom, if ever, even closely approached, and the heat 
treatment necessary to produce a gear and pinion of necessary 
toughness and surface hardness makes still more difficult the 
attainment of this ideal condition. Tooth friction and conse- 
quent wear are the inevitable results, and, although reasonably 
quiet in operation at the outset, a pair of bevels will gradually 
develop noise. 

The worm and wheel, on the other hand, transmit power 
purely by sliding contact, which in all cases and under all con- 
ditions develops a certain amount of friction. This friction, 
however, will not increase with wear, but, on the other hand, 
tends to diminish as the tooth surfaces approach a glass smooth- 
ness. This would seem to indicate that noise of operation 
should decrease with wear and seems to substantiate the con- 
tention, which the worm drive advocates advance, that the effi- 
ciency increases. 

The construction, as applied to a car with propeller shaft 
drive, in which the worm is placed over or under the worm 
wheel, which carries as an integral part of itself the difference, 
is generally accepted. 

Those using the under drive contend that, the entire driving 
surface being immersed in oil, a more perfect lubrication and 
cooling effect is maintained. Undoubtedly this is true, but at 
the same time, unless rather large road wheels are used, in 
order to secure sufficient flywheel clearance, it becomes neces- 
sary to give the propeller shaft a decided angle or to incline the 
motor and transmission in the frame. With the overhead drive 
these conditions are eliminated, but the center of gravity is 
very materially raised, it becoming necessary in some cases to 
incline the propeller shaft upward toward the rear axle 

The worm drive is one of the points of motor car construc- 
tion on which much instructive experimental work has yet to be 
done, and it is safe to prophesy that within the ensuing year 
several American-made cars will be advertising this line. 

W. M. Hogle. 

Methods of Auto Control 

Having been asked by the editor to contribute my views on 
this subject, I can do that only from the standpoint of a car 
user and operator. 

There is a' crying need for the standardization of control 
elements. It is a decided nuisance to drive for a time one car, 
then change over to another and find that all of the movements, 
whether the hand lever or foot levers or of the spark and 
throttle control, are different. No driver can be said to have 
his car under proper control unless every movement that he 
makes, whether to change his gears to advance or retard his 
spark, to give more gas, to operate his brakes, to throw Jiis 
clutch in or out, is instinctive. An instinctive control, however, 
is absolutely impossible, on two different cars having different 
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handling arrangements. The passenger who entrusts himself 
to a driver who is handling a car other than the one he has 
been used to incurs a serious risk. 

Automobile designing engineers are possessed of a high order 
of talent; there can be no question that each has very good 
engineering reasons for his particular arrangement of control; 
nevertheless, the ultimate result is one of intolerable confusion 
and, worse than that, of serious risk. 

The ideal arrangement of control will probably never be 
found. The best arrangement of control, however, is one that 
is not difficult to conceive. It is by no means necessarily the 
ideal arrangement, but it is the one that would be alike for all 
cars. Take the gate, for instance. There is no good reason 
why forward position inside should be 'direct drive on one car, 
while on another car direct drive should be the rear position 
outside; there may be some structural reason of advantage for 
each position chosen; no such reason, however, can compare in 
weight with the disadvantage of dissimilarity of control and 
with the risk of damage impending when the same driver is called 
upon to drive two cars having these differences. 

Again, there may in each case be some good structural reason 
for placing the foot accelerator between the clutch and foot- 
brake lever on one car and placing it outside of the footbrake 
lever on another car. The passenger in a car who has been 
seriously injured as a result of a wreck due to a driver who 
has instinctively shifted from the accelerator to the right to 
reach the footbrake instead of in the reverse direction that a 
new, unfamiliar car demanded finds small consolation, if any, in 
the fact that either arrangement possessed certain structural 
advantages from the car builder's point of view. 

If there were in existence a body of users of sufficient influ- 
ence to impose due consideration of its interests on the builders 
of cars there can be little question but that it would absolutely 
demand uniform and standard design in the entire controlling 
mechanism, so far as the position of parts and movement of 
those parts by the driver was concerned. No greater service 
can be done to owner, passenger or driver of cars than the 
bringing about of this standardization, and no greater service 
can be done the builders of cars, since the ultimate best interest 
of the builder of the car is absolutely that of a driver, owner 
and passenger. 

Two Ball Bearing Crankshaft 

The editor has asked me to contribute my views on the sub- 
ject of two ball bearing crankshafts. 

This can be regarded from two viewpoints: One, the suita- 
bility of the ball bearing for crankshaft work; secondly, the 
crankshaft supported on only two bearings. 

There is, has been and probably always will be much differ- 
ence of opinion as to the advisability of using ball bearings on 
crankshafts. Some of this difference of opinion is based on 
doubts of the ball bearing being suitable for work of this char- 
acter — that is, being sufficiently durable. As ball bearings are 
in daily use, carrying loads that are hundreds of times greater 
than those ruling in crankshafts, it is clear that the question is 
answered in the affirmative, from a standpoint of the durability 
of the ball bearing to carry the load. The question then narrows 
itself down to a ball bearing of dimensions such as a designer 
would consider practicable in a crankshaft case. The best an- 
swer here is that of experience, and that again is in the affirma- 
tive. At the present moment there are at least sixteen car 
builders who are using ball bearings on their automobile motors 
regularly and who have turned out many thousands of such 
motors; in a number of instances their use goes back five or 
more years. A significant feature also is that those among the 
builders who have the longest experience are the most enthusi- 
astic and definite adherents of the ball bearing for the crank- 



shaft. That there has been an occasional case where a ball 
bearing has not been satisfactory on a motor is true. Invariably 
that has been found to be due to one of three factors, either the 
employment of ball bearings of relatively poor grade, or the 
employment of a ball bearing of insufficient size, or incorrect 
mounting. The ball bearing possesses no magical properties 
which will give good results for lack of intelligence. In favor 
of the ball bearing, it may be said that it will stand abuse and 
put up with improper usage. It is very certain that a short 
stoppage in the oil supply will not affect the ball bearing, 
whereas a similar trouble will result in a melted plain bearing 
and considerable secondary trouble and expense, although this 
is no reason for desiring to run ball bearings without oil. 

As to the two bearing crankshaft, whether of the ball bearing . 
or plain bearing variety, that is a matter of suitable design of 
crankshaft; such shaft must in itself be stiffer than one sup- 
ported on more bearings, since the distance from the point of 
application of load to a bearing is greater where only two 
bearings are used. On the other hand, a two bearing arrange- 
ment possesses the advantage of greater simplicity, of a les- 
sened number of parts and of great immunity from the results 
of flexure. If the two bearings are ball bearings, then still 
greater deflection without harmful results will be possible, be- 
cause the ball bearing is very much shorter than the plain bear- 
ing. If this deflection be kept within 6/10 of I degree, then 
there will be no trouble with the ball bearing, provided, always, 
of course, that a bearing of proper size has been selected and 
that that has been properly mounted. 

As a designer and manufacturer of ball bearings, it has been 
my practice to deprecate the use of a ball bearing for every 
place for which it is not properly suited, or where it would not 
give better results than would the plain bearing. The field of 
the ball bearing is so large that it would be very poor policy to 
court trouble and consequent loss of reputation by advocating 
ball bearings for unsuitable places. It is quite true also that 
there are very few places indeed where the ball bearing does 
not absolutely justify itself from an engineering standpoint. 
The determining factor is chiefly an economic one, since there 
are certain classes of machines that are of so low a first cost 
and that operate sufficiently well on the cheapest type of plain 
bearings that the increased cost of ball bearings is not justified. 
The particular machine element here under discussion — that is, 
the ball bearing crankshaft — however, does not fall within this 
category. 

The best people to secure testimony from regarding the ball 
bearing crankshaft, whether of the two bearing or multiple 
bearing variety, are the manufacturers of cars that are now and 
have been for a considerable time employing them. Testimony 
from the users of such cars, particularly from those who have 
had their cars for a number of years, would prove of decided 
value in corroboration. Henky Hess. 

Efficiency Ruling Consideration 

To-day the universal demand is for high efficiency. Machines 
are bought, used for a little while and discarded, not because 
they are worn out, but because more efficient machines can be 
secured to take their places. This continuous substitution of 
the new for the slightly old is made in the interests of economy. 
It is, however, not usually left for the manufacturer to decide, 
unaided, that a new machine is needed, for there are many, 
and clever, machinery salesmen who are "missionaries of ef- 
ficiency," as it were, to keep the merits of new machines con- 
stantly in the limelight. These men, and the factories back of 
them, are willing to guarantee results, and, with the whole 
business world to-day, results count. 

It is unfortunate that men and methods are not so easily to 
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be compared as are machine tools. The automobile business, on 
account of its very newness, has had the advantage of machine 
tools of advanced design, but in many cases, also on account of 
the youth of the companies, or on account of some fault of 
mind in the management, real organization has been sadly lack- 
ing. And lack of organization means low efficiency. Manage- 
ment has been defined as "knowing exactly what you want men 
to do, and then seeing that they do it in the best and cheapest 
way." Naturally men must first be selected that are competent, 
and then they must be so managed as to produce maximum re- 
sults. Any high-grade man really desires to do the best that 
he possibly can, for he realizes that efforts less than maximum 
will cause him to lose his self-respect and will stunt his further 
growth and advancement. The general manager is indeed wise 
who gives every man a chance to do his best. Strange as it 
may seem, there are many men in managerial positions who 
apparently will not do so, but who try to run things after the 
fashion of a martinet, so that all of their subordinates may be 
impressed with their supremacy. The ability to manage can be 
measured by the enthusiasm of the worker. 

The automobile business is at the present time passing into a 
new stage of development. This statement hardly holds true 
for every automobile company, for some of them are now on 
a proper manufacturing basis. More are not. The day of the 
trained production engineer is almost here, while the day of the 
"rule of thumb" type of superintendent is rapidly passing. To- 
day, in supposedly modern automobile shops, it is possible to see 
gross violations of the primary principles of production. 

The fact is historical that if a man is to do his best work he 
must be physically comfortable. It is possible to see in fac- 
tories so recently constructed as to be of reinforced concrete no 
provision made for ventilation other than the leakage of air 
around the windows. It is possible to see men working in the 
exhaust fumes of motors day after day and each evening com- 
plaining of headaches. Yet it is almost impossible to see why 
any management is so stupid as not to realize the relationship 
between good health and maximum production. Not only do 
managements bind themselves to many of the conditions that 
really have a marked effect on output, but they fortify their 
blindness by an implicit and childlike confidence in some "sys- 



tem" that has been installed. The story is told of an employer 
who ran a shop in which machine sewing was done. In the 
summer the output began to decrease, and continued to do so in 
spite of some premium plan that rewarded extra effort. One 
day the manager, strange as it may seem, noticed how warm it 
was in the workroom. He brought out his office fan and ar- 
ranged it to cool the workers at one table. The output at once 
came up to normal, or went above. Fans to keep the workers 
cool completely cured the underproduction trouble. 

In those factories -where physical conditions have been made 
right the next step is to increase production through the use of 
some of the well-known plans for operating on a truly eco- 
nomical basis. It has been recently reported that the produc- 
tion of the Renault Co., in Paris, has been doubled through the 
use of the scientific efficiency methods largely developed by 
F. VV. Taylor, who put many of his plans into operation at 
the Bethlehem Steel Co. some ten years ago. The results de- 
scribed by Mr. Taylor in a paper read before the American So- 
ciety of Mechanical Engineers, and appearing in the Transac- 
tions of the Society for 1903, certainly give food for thought. 
One definite example of the success of these scientific efficiency 
methods relates to work done by laborers. In the handling of 
rough materials the average cost per ton was reduced from 7.2 
to 3.3 cents, while the average tons handled per man per day 
rose from 16 to 57. Under the new method the average earn- 
ings per man per day rose from $1.15 to $1.88, and all of the 
lazy or incompetent men were weeded from the force. It was 
a case of the survival of the fittest, with a suitable reward for 
having really done a day's work in a day. 

Without question the automobile business has been built up by 
bright and daring men. The very troubles and difficulties of 
the automobile industry attracted them. They have had their 
problems to solve, and have solved them with scant respect for 
traditions. Facing heavy odds, they have made a business. It 
must next be their care to economically operate and conserve 
the vast industry they have created. — M. 



It stands to reason that worthy ideas should not be disre- 
garded simply because they are out of season; the world has 
never missed a season yet. 
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GETTING money honestly and spending it intelligently 
is just as much a problem for the man who owns an 
automobile as it is for the man who would like to own 
one. There is one thing certain, and that is, the unfortunate who 
acquires any considerable amount of money honestly will not 
have to bother with a "coach" to initiate him in the intricacies of 
approaching the Golden Portal and wheedling the Worthy Grand 
Warden into articulating the welcome words, "Enter." Having 
accumulated a surplus of money, then the real problem begins; 
how to get rid of it intelligently remains. 

There are more graves for gold than there is gold to fill 
them — hence the scarcity; but this has its fortunate side; gold 
would not be valuable were it not so good a filler for the very 
yawning chasms to which allusion is made. It is not like weeds 
in a garden ; they are not regarded as valuable because there are 
enough to go around, and some to spare. On the other hand, 
when ^single weed was exhibited in the Paris exhibition, believ- 
/ 



ing it to be some rare flower, all the good people, and the 
savants of the world, bowed down and worshipped. 

The real reason why, then, that it is a good occupation to go 
in quest of money is because it is so scarce; the same reason 
holds for the spending of it. Perhaps it is not too much to say 
that going after money honestly is also a good practice, due to 
the fact that honesty is so rare. At all events, having acquired 
a surplus of money, the necessity of spending more time on the 
trail of the elusive dollar is not apparent, but it does demand 
the display of a little ingenuity holding on to that which has 
been acquired for the very reason that it is "exclusive" and 
hunters abound at every point, ready to welcome the transfer 
of the money from its insecure resting place to a more promising 
fireside. 

Automobilists are justified in the complaint which they con- 
tinually make; how to locate the graves, of which the automobile 
holds a few. and so close up the entrances of them that they will 
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bar out useless expenditure is a problem. The first thing to do 
is to locate the graves; then realize that they are there; after 
which it should not be so difficult to keep them from absorbing 
so much money. 

Who is to blame for the presence of these graves? Who, to 
be sure? The state of the art, of course! When we learn more, 
we will know more; when we know more, we will accomplish 
more. 

In the meantime, to the automobilist who wants to get wider 
service out of his car for the expenditure and reduce the size of 
the gold-grave that pesters him there remains the expedient of 
being intelligent about it Are all automobilists intelligent, that 
is to say, do they display the fullest measure of intelligence in 
the management and use of their equipment? Let us see. 

Take the man who runs his car faster than is necessary; does 
he display intelligence? Does he take into account the fact that 
a car will last just four times as long if it is driven at half the 
four-time speed? 

Let us comment upon the intelligence of the automobilist who 
thinks that he is immune from repair bills because he pays 
$5,000 instead of $1,000 for his car; his first act is to hand out 
$4,000 more than the cost of the lower-priced car; quite a large 
repair bill considering it in this light. But he is a more fas- 
tidious man; he wants class; he gets it. Now, having paid for 
class, so-called, why should this buyer reach the conclusion that 
he escaped a repair bill? Has he not really added to his re- 
sponsibility? If the rate of depreciation is 10 per cent, and 
it is at least that, the man who pays $5,000 for an automobile faces 
a $500 depreciation account the first year. The fellow who pays 
$1,000 for his car faces a $100 depreciation account the first year. 

If the rate of depreciation is more than 10 per cent, both 
owners are confronted with a larger depreciation account the 
first year. What about the second and third years? They will 
not be less costly than the first year, but the story is along other 
lines. The fellow with the $5,000 automobile will say, "My auto- 
mobile will not depreciate as fast as will the $1,000 car." How 
passing strange it is that graves are so difficult to locate! It is 
like gunning for cats in the jungle. 

In all truth there is no more reason for a $1,000 automobile 
depreciating than there is for depreciation of a $5,000 car. If 
the low-priced car is not so well made it is protected from the 
hard work that the higher-priced car will have to do and the 
one balances the other. The Firth of Forth bridge is a marvelous 
piece of bridge engineering; it challenges the admiration of the 
world; as a "class" undertaking it ranks with the $5,000 auto- 
mobile. Will the Firth of Forth bridge outlast some little 
$1,000 stone culvert that anyone can find along the roadway by 
riding a few miles? Better yet. Is it not a greater risk? Is it 
not true of everything that the risk is in proportion to the cost ? 

When a man buys class in an automobile, one of the prop- 
erties that he expects to find in it is speed. It is this speed that 
is the largest grave for gold. It is the difference in speed be- 
tween the high and the low-priced automobiles that makes the 
low-priced car just as safe a risk from the depreciation point of 
view as is the high-priced car. 

Now, the man who wants speed and class is justified in pur- 
chasing the kind of an automobile that holds these properties. 
His mistake, if he makes one, lies in the bald assumption that he 
has purchased the right to shun repair shops for evermore. The 
chronometer that a horse admirer carries around in his vest 
pocket, however accurate and well made it is. will only run for a 
certain length of time before it must be laid upon the table of 
the repair man and the cost of the repair will approximate $15, 
unless it is true that the repair has been delayed too long — an 
ordinary watch may have to be repaired a little oftener, but the 
cost of doing the work is perhaps $3. It is not certain that 
the cheaper watch will have to go to the repair shop more fre- 



quently than its aristocratic cousin. . Everything goes' to show 
that when a man purchases style, and pays for it, he is getting 
his money's worth if the thing that he wants is actually present 
in the delivered article, although it is not possible to conceive of 
real style if the structure is poor and the appearance is a mere 
bluff. 

The greatest gold-grave, so-called, is the automobile that is an 
imitation of a high-powered, stylish automobile without the good 
workmanship that must be present with good materials in order 
to withstand the torquing of a powerful motor. If speed makes 
inroads in the sweet-running qualities of a well-made automobile, 
it is not too much to expect that it will make an ill-appearing 
mess of the mere imitation. 

There is one other point; a little noise, if it emanates from the 
bowels of a low-priced automobile after a year or two of real 
service, is not so much of a crime as it will be if the same noise 
comes from the clanking of parts of a high-priced car. Then, 
the nerves of the owner are keyed up in proportion to the price 
he pays for his automobile. A man does not of necessity indicate 
that he is unreasonable if he objects to noise in a high-priced car ; 
it is the noise that he desires to avoid, and he indicates that 
fact when the high-priced selection is made. 

But there is this to be said about every man: if he gets what 
he sees in his mind's eye he is quite content; it is not then a 
question of the cost The trouble creeps in when the mind's eye 
is near-sighted. Now, there are spectacles for the normal eye 
and they help the wearer to see things as thy are; but when it 
comes to the mind's eye, instead of magnifying glasses, what is 
needed is intelligence ; that character of intelligence which comes 
from contact, study, observation, and the resultant experience. 
The mind's eye of the purchaser of the high-priced automobile is 
frequently near-sighted; it is up to him to learn that there is a 
reason why an artisan selects a Queen Anne cottage for an 
abode, leaving it for the fellow with more of an income to 
"reside." 

Just to uncover one more grave for gold and the grewsome 
task will be set down for a continuance at some future term of 
the digger. The man who selects a low-priced automobile does 
so to satisfy a broad situation. It is a reasonable assumption 
that money is too scarce for him to undertake to support a high- 
priced car. This is not an indication of the presence of superior 
lasting qualities in the more pretentious automobile. It is likely 
to indicate that the purchaser is compromising with his pride in 
proportion as he is catering to his prudence. But the very sign 
of prudence at the wheel is an indication of life in the auto- 
mobile. 

Prudence is the greatest driver in the world. The car will last 
longer, go farther, and perform more silently in the hands of 
the graceful little elf than it will otherwise. It is Prudence who 
knows just how to cover up the gold-graves that hover around 
the automobile. Prudence, with the deftness of a graceling, clad 
in gossamer web, flits about with an oil-can, putting a drop of 
the magic fluid here and there in the little crevices, wiping off 
the excesses with her silken sleeve, and with a sharpened stick 
from the tree of wisdom this pretty child of the imagination 
pokes in the orifices, clearing them of accumulations before the 
oil is allowed to make mud-pies ; for indigestion, however enjoy- 
able it is for a man, is not good for an automobile, and Pru- 
dence knows that mud-pies will lead directly to a grave for gold 
through a labyrinth of automobile indigestion. 

Prudence stands high in her class in the schoolroom ; if there 
are three Graces, surely she is not the least among them. The 
old grave-digger chap, with all his cunning, looks with a despair- 
ing eye at the saucy little beggar, and. strange to relate, she of 
the gossamer web and the large inquiring eyes is passionately 
fond of the automobilist of small means, and the low-priced 
automobile. 
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RATING an internal combustion motor such as is used in 
automobile work is a simple matter for popular con- 
sumption, but coming down to realities the pathway is 
beset with difficulties. If horsepower alone is taken in the 
rating of a motor, it may be that the power claimed for a given 
motor will be at some speed that cannot be utilized in practice. 
As an illustration, let us assume that a 4 x 4 inch bore and stroke 
motor may be so designed that it will deliver 25.6 horsepower at 
a piston speed of 1,000 feet per minute. Now, this piston speed 
means that the motor speed will be 1,515+ revolutions per minute. 
In order, however, to be able to utilize the motor at this speed, 
if the transmission gear is so designed that the drive will be 
direct on high gear, the bevel-gear set will have to be in the 
ratio of 1,515 -5- 374 = 4.05+. This is a possibility in practice; 
it is about the limit under present conditions of construction 
unless resort is had to worm drives; they are now used to quite 
some extent abroad; the reason is obvious. But supposing the 
same motor to be rated at 38.2 horsepower, and to obtain this 
power it is necessary to so design the motor that it will speed up 
to 2,572 revolutions per minute in the delivery of this power. 
The bevel-gear set would then have to be designed on the basis 
of a little over 6 to 1. What does this mean structurally? Sup- 
posing that the bevel pinion be given 15 teeth, 5 diametral pitch ; 
for a ratio of 6 to I it would be necessary to put 90 teeth in the 
gear. Such a gear would have a pitch diameter of 18 inches. It 
will be unnecessary to continue this part of the discussion; 
there is no room in a live rear axle housing for a gear of such 
large dimensions. But if the gear cannot be used, it also happens 
that the motor cannot be employed at the power of its rating. 
This being true, the motor might just as well live under a more 
modest name; it becomes a 25.6 horsepower motor instead of 
a 38.2 horsepower motor to all intents and purposes. 
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It does not necessarily follow that all motors of this size can 
be expected to deliver 38.2 horsepower at 2,572 revolutions per 
minute, any more than it is true that the power will be up to 
25.4 horsepower at 1,515 revolutions per minute. Just what a 
motor will do in the matter of the delivery of power is a question 
that must be settled by running a test of it to find out. In the 
same way, if the flexibility of the motor is to be determined, it 
is not only necessary to make a test, but it is also essential to 
plot a curve as shown in the illustration and after a study of it 
the flexibility of the motor will be up for consideration. 

High-Speed Characteristic May Be a Drawback 

If the designer of a motor does not consider the automobile 
in which it is to be harnessed, he may spoil the motor in so far 
as its performance is concerned. The flexibility of the motor 
may be destroyed when it is harnessed in a chassis that will not 
allow it to perform under conditions that would be advantageous 
to it Take the motor as above cited at the higher speed given ; 
if the gear ratio is 4 to 1 instead of 6 to I, the motor will have 
to work at 2-3 of its best power speed. Will the motor then 
deliver 2-3 of its maximum power? Who would care to hazard 
the guess? But if the motor will not deliver 2-3 of its power at 
2-3 of its speed, what chance is there of obtaining a good per- 
formance at the lower range of speeds under which the motor 
will be required to work in an automobile? 

Obviously, a good motor, very good perhaps, will deliver 
poor service under such conditions. When an automobilist of 
a little experience goes to a salesroom and tells the agent that 
he will take the car (some automobile that attracts his dis- 
criminating notice) if the gear ratio is changed to suit notions 
that he preconceives, what chance is there of the automobile 
ever being as good as it should be? What will the agent do? 
Will he "accommodate" the customer who has the temerity to 
usurp the designer's functions — the designer of this part*cular 
automobile? Is it not a simple usurpation of the functions of 
the designer? When a customer comes along and assumes this 
prerogative, is it not natural that the agent should also assume 
that the customer knows what he is talking about? If so, is it 
not all right to take the purchaser at his word and let him have 
what he is willing to pay for? He will go away vexed if he is 
thwarted ! 

It would serve the purchaser right to do this, but there is a 
good reason why it is not desirable to comply with the request. 
No maker of automobiles can afford to have his name-plates on 
cars that will be a discredit to the name. The purchaser will 
iorget that he dictated the change ; he will only remember that he 
paid for a good automobile, and, in so far as he can tell, it will 
not be a good automobile. The purchaser will do untold damage 
to the maker; he will tell all of his friends that he was "stung." 
It would be true, but it is equally a fact that this class of pur- 
chaser is so self-contained that he goes around with stinging 
equipment for his own consumption. 



Torque curve of a motor showing how the twisting moment 
varies with the speed of the motor, indicating that It is necessary 
to consUer the characteristic of the motor when the gear-ratio Is 
being settled upon 



It Stands to Reason — 

That it is a piker's strong play to get quick action. 

That the man who acts quickly in the matter of taking free ad- 
vice has plenty of time to repent — the leisure is all his. 

That money will keep ; deliberation is the perquisite of the "pros- 
pective" who purchases the best automobile for him. 
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DELIVERY of power from an internal combustion 
motor comes from lighting a hot fire in the com 
bustion chamber, burning the fuel to complete 
combustion, and accomplishing the task so quickly 
that a new fire is lighted every tenth part of a second. Nor is 
this the limit of speed; ten fires per second means: 

10X60X2=1,200 revolutions per minute of the crankshaft 
of the motor, which is about half of the possible speed of attain- 
ment under working conditions in some motors, it being true that 
there are two revolutions of the crankshaft of the motor per 
fire in four-cycle work — that is, when the motor is designed to 
work on the four-stroke cycle principle, in other words, when 
there is an explosion, so called, after inspiration and com- 
pression to be followed by a scavenging stroke, making the 
cyclic relation (a) suction, (b) compression, (c) power and 
(d) scavenging. This makes one cycle per stroke, and there are 
two strokes per revolution, so that it takes two revolutions of 
the crankshaft to afford the four cycles. 

To the average motorist this cyclic relation in a motor is 
Greek. For a better understanding of what it means to kindle 
a fire in a tenth part of a second, let the reader go home 
and ask the servant to kindle a fire in the furnace in the tenth 
part of a second, and after it burns for an equal length of time, 
let him quench the fire, draw out the ashes and then relight the 
fire in the same length of time; have the servant do this for 
hours or even days at a time; this is exactly what happens in 
the combustion chamber of each cylinder of the motor as it is 
used in an automobile. 

The average automobilist will be quite satisfied if the servant 
succeeds in kindling the fire in ten minutes, nor will he be re- ' 
quested to draw the fire for at least a day. Now the fire that 
the servant can kindle in ten minutes will not be a tenth part 
as hot, nor burn with anything like the fury of the fire that is 
kindled in the combustion chamber of a motor, and yet it is hoped 
that by study and investigation the efficiency of the fire in the 
combustion chamber of the motor may be increased, not a little, 
but greatly. 

Could this plan be used in the furnace at home? Why not? 
But that is a story which has to do with the heating of dwellings, 
and the plan here is to tell about automobile work. At the same 
time in making a comparison it is desirable to use a practical 
simile, otherwise it would be without force. One of the great 
difficulties attending automobile motor work is to control the 
heating and turn as much of it into mechanical work as possible. 
It is mechanical work that propels the automobile, and it is con- 
trolled heat that furnishes the energy for the power. 

It is a great misfortune that barely 16 per cent, of all the heat 
of the fire in the combustion chamber of the motor is turned into 
power to propel the automobile, and it is an equally great mis- 
fortune that the rest of the heat, in addition to being a loss, is 
the source of much trouble — nearly all the trouble, in fine, that 
a motor is heir to. As an academic proposition it is possible to 
realize about 20 (or even 25) per cent, of the heat of the fire 
in mechanical work ; the lower value. 16 per cent., is a good 
practical figure, ami there arc many motors that would he con- 
sidered as doing well were tin y delivering 12 per cent, of the fuel 
heat as mechanical work. 

How is the task accomplished ? By what agency is it possible 
to licht a tire ten times per second, lake the heat 1 ait of it, 
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turn it into mechanical work, and make automobiles go along the 
road without requiring the autoraobilists to get out and push, 
or, as some have had to do, hire a horse to pull them? Energy 
does the work. The energy has to be procured. The next task 
is to harness it Horses obtain energy from barley, oats, corn 
and hay. The energy in the food that the horses digest is 
measured in exactly the same way as the energy that is put into 
the combustion chamber- of the motor is measured, and, strange 
to relate, it is energy abstracted in the same way in the horse as 
it is abstracted from the food put into the motor. The horse 
eats grain and hay, burns it in a furnace, and instead of allowing 
the energy to dissipate in the form of heat, stores it up in the 
form of muscular potenial, which is utilized as the occasion de- 
mands. The very same character of oxygen that is allowed to 
enter the combustion chamber of a motor for the purpose of 
oxidizing the fuel is taken from the same source (the air) by 
the horse to oxidize the fuel (food) it eats, and the result is 
the same — the food is burned. 

Acceptability is a property of food, or fuel, call it either, 
with equal force. The horse eats hydrogen, carbon and oxygen, 
also nitrogen, as these elements are compounded in the fuel that 
grows on trees, shrubs and other verdure ; the automobile motor 
eats hydrogen, carbon, nitrogen and oxygen, taking these ele- 
ments from hydrocarbon liquids and the air; steam engines 
through steam boilers, eat hydrogen, carbon, nitrogen and oxygen, 
taking in the food in the form of coal and from the air ; it is the 
air that furnishes most of the oxygen, with which nitrogen is 
associated in the ratio of about 82.5 to 17.5, and while the nitro- 
gen is inert (possesses absolutely no fuel value) it does serve 
as an agent for diluting the fiercer foods, thus making them more 
acceptable. 

Designing Problem Involved in Acceptability 

The ability of a horse to exert a draw-bar pull on a wagon is 
measured by the sturdiness which comes from stored muscular 
energy, but tracing back to the source it will be found that the 
horse's digestive organs must be in shape to assimilate the food 
or fuel ; the same is true in a motor, fuel is utterly wasted un- 
less its digestive organs are properly toned and so co-related 
that fuel indigestion will not transpire. It is a mere trick of 
the tongue to call oats by the name of food and gasoline by the 
appellation "fuel." In a sense, the oats that the horse eats is 
fuel, and the gasoline that the motor drinks is oats. 

The right state of mind for a proper understanding of the 
whole situation is when food is measured as to its value from 
two points of view, i. e., (a) based upon the ability of the animal 
to assimilate and (b) the heat units contained in the food. Ac- 
cording to this reasoning gasoline, which holds nearly 20,000 
heat units per pound, would be a most efficacious food for a 
horse. The reason why it is not, however, is due to the lack of 
ability of the horse to assimilate gasoline. 

Transferring the idea to a motor for the time being, and for 
the purpose of making this question of assimilation as clear as 
possible, it remains to observe that one reason why motors are 
better than horses is that they are capable of assimilating the 
fiercer foods, as gasoline. But all motors are not alike in this 
respect; and it is for this reason that the A. L. A. M. formula 
does not apply as a matter of cold hard fact. The horsepower 
of a motor depends upon its ability to assimilate gasoline, just 
as the draw-bar pull of a horse depends upon his ability to digest 
oats. 

The A. L. A. M. formula interpreted states "the horsepower 
rating of a motor may be found by squaring the diameter of the 
cylinder bore, multiplying by the number of cylinders, and then 
dividing by 2.5." This method of procedure has the virtue of 
fixing a constant which bears a mathematical relation to the 
same character of constant as is deduced from the data of 




motors to be compared. It is a fallacy to suppose that this con- 
stant is very definitely related to the horsepower of the motor. 
A study of the method of deriving the constant shows that it 
does not take into account the thermic relations; it is in no 
way modifed by the degrees of assimilation, so-called, of the 
motors, a lough it is based upon the use of gasoline as the 
food or 1 1; that is to say, the divisor in the formula is an 
approximation which takes into account the piston velocity of 
motors, fixing it at 1,000 feet per minute, a four-stroke cycle and 
water-cooling. 

When a designer lays down the "keel" of a motor he is of 
course influenced by precedent, data is accumulated from the 
many sources, and vogue puts its mark on the whole proceeding. 
What the designer hopes to accomplish is that which will prove 
that the A. L. A. M. formula will not figure out the proper 
horsepower rating of his motor. This rating represents an aver- 
age approximation, as it were, and the designer who recognizes 
ambition as his task-master, works upon the digestive organs of 
his new creation rather with the expectation that he will im- 
prove the assimilating ability of the machine for gasoline, and he 
knows perfectly well that for a given displacement, the motor 
must be capable of using more gasoline than is common to 
motors of the same size; but the mere "lapping up" of fuel is 
no very good sign of power — the fuel must be assimilated. 

The Horse Serves as a Mile-Stone 

Going back to the animal for a simile, it will be remembered 
that the horse has one peculiar property that the automobile 
motor does not possess ; the horse eats oats to-day in order that 
he will be able to draw a cart to-morrow ; the horse, then, is a 
secondary battery, possessing the peculiar ability of assimilation 
plus storage. In the automobile motor, the gasoline is stored in 
a tank, but as it is taken into the motor's digestive organs, it 
must be used forthwith, and in order to obtain the best results 
the power of the motor must also be utilized just as it is pro- 
duced, limiting the property called "storage" to that as it obtains 
in the flywheel of the motor in which the power produced during 
one cycle is distributed over four such cycles. As a storage 
basin for energy, an automobile motor is almost a failure. If 
the speed of the crankshaft is 2,000 revolutions per minute, the 
period of a cycle is 0.01 of a second. With four such cycles the 
storage ability of the flywheel is confined to narrow limits, taking 
place within a little over 0.03 of a second. 

There are compensating factors in connection with the auto- 
mobile motor as compared with the horse; admitting that the 
horse is capable of storing energy to-day and distributing' it in 
a useful form to-morrow, it still remains to feed the horse to 
keep him alive so that he will animate when the energy is 
wanted. In the case of the automobile motor, in which the 
energy must be used as fast as it is produced, it is really an 
advantage to be able to store the gasoline in its "granary" (tank) 
and spill it out into the motor at a slow and advantageous rate 
so that the dispensation of fuel will barely comply with the de- 
mand of the moment for power. If power is not wanted from 
the gasoline motor, it may be shut down and the fuel may be 
locked up in the tank, where it will remain without deterioration, 
the cost of feeding the motor to keep it alive, as in the case of 
the horse, being forestalled. 

When the designer casts about for the ways and means of 
doing better than that which precedent indicates, he abandons 
the idea that he can figure out how much power the motor will 
deliver merely upon deciding as to the bore and stroke, and he 
begins to consider the thermic relations and how he can alter 
them for purposes of harmony, hoping, perchance, that he can 
burn more fuel within a given displacement of the motor in a 
less time, producing, as a by-product, carbonic acid and water, 
remembering, of course, that all of the nitrogen that is taken 



Digitized by Google 



in with the mixture will come out as nitrogen, it being inert. 

In the literature of the day in relation to automobiles and 
things akin thereto, it reads so perfectly that the average auto- 
mobilist is likely to reach the conclusion that it is vying with 
perfection. Such a conclusion would be remote frort the truth. 
It is not too much to state that the automobile 'Hotor is a 
marvelously perfect power device; the thermal etf 1 jency ap- 
proximates 25 per cent, in the very best examples, whereas the 
thermal efficiency of an ordinary, but good, steam engine, is 
about one-third of this, or 8 per cent 

It is rather nice to contemplate the future of the automobile 
motor; it has moved up from a position of marked indiffer- 
ence to the point where it ranks as the most economical trans- 
former of energy of which there is any record. It is a great 
thing to be able to say that a little 25-horsepower, 4-cylinder 
motor will deliver 25 per cent, of all the energy that is put into 
it into mechanical power at the other end, and this, too, in the 
face of the fact that a 30,000-horsepower quadruple expansion 
steam engine, under all the advantages of constant loading, as 
it rests in the lower hold of an ocean greyhound, will only de- 
liver 17 per cent of the calorific in the fuel that is used in the 
process. It was only the other day that we had occasion to re- 
mark that a ton of coal is the most efficient storage battery in 
the world, but we overlooked the fact that convenience should 
be considered as well as efficiency. 

Automobile Fuel Influences Thermic Conditions 

Since an automobile motor is so designed that the fire may 
be kindled within the cylinders, applying heat directly to the 
moving pistons, it is extremely convenient to use that kind of 
a fuel which will leave no ash residuum. The advantages de- 
rived by this direct application of heat would be entirely offset 
were coal put into the cylinders instead of liquid hydrocarbon 
fuel ; the products of combustion with coal as the fuel include 
something like no pounds of non-inflammable solids per ton of 
coal, whereas the product of combustion of automobile gaso- 
line, under proper conditions, leaves the merest trace of car- 
bon. Going back to the question of assimilation for the moment 
makes it possible to point out that pound for pound gasoline is 
a better storage battery than coal, first, because it has more heal 
units per pound, and second, because it is more readily as- 
similated by the motor. It would be a good grade of - coal that 
would analyze up to 14,000 British thermal units of heat per 
pound, whereas hexane, according to the following table, shows 
18.770 British thermal units per pound. 

CALORIFIC AND OTHER DATA OF AUTOMOBILE GASOLINE 

, Calorific Value (Lower) , 
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constituent in automobile fuel, has a density of .68 of the 
density of water, and that pentane, with a density of .63, is prob- 
ably the most volatile of the hydrocarbons that is likely to be 
found in automobile gasoline. All the other brands of fuel 
named are higher in density than hexane, although the so-called 
Kowley's special is but slightly heavier than hexane, which might 



lead one to believe that it is composed almost wholly of this 
hydrocarbon. 

In trying to arrive at a good basis for thought in the ex- 
planation of the property here termed "assimilation," it will be 
impossible to make progress without carrying along the relat- 
ing characteristics of the fuel that must be used. The prob- 
abilities are that many designers have fallen short of their high 
ideals, failing to note the point that the calorific of the fuel 
decreases with increasing density. But if they failed in this 
regard, how thoughtless it was of them to overlook the fact that 
the volatility of the fuel increases with the calorific! 

It is admitted in every designing establishment that compres- 
sion has a marked influence upon the efficiency ; in other words, 
the ability of the motor to assimilate. It is also conceded that 
this essential characteristic increases with increasing compres- 
sion almost up to the point of pre-ignition. It is of course 
seriously questioned as to whether or not the motor should be 
designed with the highest obtainable compression or should be 
held to a lower level, thus trading off something in favor of 
flexibility. Going a little out of the way for an illustration, 
may it not be said that nitro-glycerine would be a very excel- 
lent fuel? Nor is its efficacy influenced by compression; but it 
lacks one virtue which we all admire in that its poor reliability 
under every-day conditions of service is at a low ebb. 

High compression motors are noted for their ability to as- 
similate automobile gasoline under certain fixed conditions of 
performance, as in racing automobiles. In touring service, or 
when freight automobiles are considered, the motor is required 
to run at widely varying speeds, and the demand for power 
scarcely averages more than one-third of the ultimate ability 
of such motors. Flexibility of performance is quite as neces- 
sary as efficiency under these conditions, and this property is in 
better presence if the compression is sufficiently reduced to about 
pre-ignition, or a tendency for overheating. 

Power and Flexibility Depend Upon Ignition 

Referring to Fig. 1 it will be seen that the volumetric effi- 
ciency of a motor decreases slowly at first, as the speed in- 
creases, then a little more gradually with further speed advances, 
and finally the compression resulting reduces at a rapid rate end- 
ing with the stalling of the motor, it being the case that if the 
compression decreases so will the mean effective pressure, and 
since the power depends upon the mean effective pressure, it 
naturally follows that any serious reduction in this factor is 
concomitant with an equal reduction in the power available. 

As an incident of the problem it is necessary to consider the 
characteristics of the fuel that is to be used in a given case. If 
the same is of a particularly non-volatile character, as when 
kerosene oil is used, there will be difficulty in starting the motor, 
and, unless the compression is regulated in view of this fuel, 
it is more than likely that there will be an absence of efficiency 
as compared with that which should obtain. This will be in the 
face of the fact that the thermal value of kerosene oil is not so 
very different from the thermal value of the better grades of 
automobile gasoline. Then, there is the question of the forma- 
tion of carbon, it being the case that some grades of kerosene 
oil are more susceptible in this regard than are others. 

Next to kerosene oil come the composite fuels that are rich 
in the less volatile hydrocarbons, and there is but little doubt 
but that much of the automobile gasoline that is bought at the 
•'store" is faulty in more ways than one. When the average 
automobilist finds himself in a quandary, owing to the lack of 
good performance, it will be wisdom on his part to first determine 
to what extent inferior gasoline is at the bottom of his predica- 
ment and then go on with the investigation, with the assurance on 
his part that he is coping with a class of trouble that can be ad- 
justed through the deft use of a screwdriver. 
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That the mean effective pressure must be maintained at the 
highest possible level is shown by scanning a simple formula 
involving the same as follows : 

Let, 

I.H.P. = The indicated horsepower of the motor from which 
the mechanical losses must be subtracted to ob- 
tain the (D.H.P.) delivered horsepower; 
A = Area of the piston in square inches; 
Ps = Stroke of the piston in feet counting power strokes," 
Mp = Mean effective pressure on the piston throughout 
the stroke in pounds per square inch; 

When, 

Ps X A X Mp 
I.H.P. = (per cylinder) 



Mp -- 



A = 



Ps 



33.000 
I.H.P. X 33 000 

AX Ps 
I.H.P. X 33 000 

Mp X Ps 
I.H.P. X 33.000 
A X Mp 



Inspecting the formula discloses the fact that the horsepower 
of a motor is directly proportional to the piston travel in feet 
per minute, the area of the piston in square inches, and the 
mean effective pressure. Obviously, increasing any one of these 
factors will have the effect of increasing the power of the motor 
in the same ratio, so that the reverse must hold true; that is 
to say, if any one of these factors is diminished, the power of 
the motor will diminish in the same ratio. 

It happens to be true that the area of the piston cannot be 
varied by any process which is available to the operator after 
the motor is made. The remaining two factors, »'. e., piston travel 
and mean effective pressure, are correlated, and it follows that 
if one of them is diminished in value the other will fall off ac- 
cordingly and vice versa. Following along in 
this vein of reasoning, it may be pointed out 
that the piston travel is a mere matter of in- 
terpreting the rotation of the crankshaft, trans- 
forming the angular motion into its reciprocat- 
ing complement, and so it would seem that the 
mean effective pressure is the value which must 
be dealt with skillfully since it is of primal im- 
portance, and if the power of the motor in- 
creases or decreases, it will be at the expense 
of a change in the mean effective pressure. 

What Influences the Mean Effective 
Pressure? 

Setting down the factors which will have 
bearing upon the mean effective pressure cate- 
gorically results in the following: 

(A) The quantity of fuel which is burned 

advantageously ; 

(B) The amount of back pressure encoun- 

tered ; 

(C) The loss of heat to the water jacket; 

(D) Loss of heat to the exhaust; 

(E) The time of consummation of the 

power cycle; 

(F) The depression in the intake; 



(G) Leakage during the compression stroke. 

Taking up the question (A) it is of course true that the 
amount of power which can be wrung from a motor depends 
upon the amount of fuel actually burned advantageously. Since 
it was shown that the power is directly proportional to the 
mean effective pressure, it of course follows that the mean 
effective pressure will be increased in a given motor in propor- 
tion as the fuel is burned to finality under advantageous con- 
ditions. 

Presupposing that the carburetion is conventionally perfect, 
the further questions of the advantageous burning of the fuel 
may be referred to Fig. 2, and to the diagram (a) in which it 
will be observed that the maximum pressure after ignition is 
barely 140 pounds per square inch, and repeated trials, using a 
poorly timed coil ignition system, brought no better result, al- 
though with a compression of 50 pounds (gauge) the maximum 
pressure fell as low as 80 pounds per square inch. Referring to 
(b) in the same figure, with a somewhat better timing but using 
a coil ignition system, the variations following repeated trials 
were much less marked when the maximum pressure reached 188 
pounds per square inch. 

Transferring the attention to Fig. 3 of a set of manograph 
cards, (a) shows an explosion pressure of 320 pounds per 
square inch, and that the spark was well timed, but it is pointed 
out that the speed was only 640 revolutions per minute, and it is 
worth noting in this case that the spark plug was located in the 
region of the inlet valve. Increasing the speed to 1,100 revo- 
lutions per minute had the effect of reducing the maximum 
pressure down to 240 pounds per square inch, thus indicating 
that, while good timing could be maintained, increasing the 
speed had a marked bearing upon the maximum pressure and 
a planometer reading would probably show that the mean 
effective pressure decreased a little, although, as will be readily 
appreciated, the mean effective pressure of a motor is not pro- 
portional to the maximum pressure. When the speed was in- 
creased to 1,600 revolutions per minute, the maximum pressure 
varied considerably with repeated trials, although it held on 
one or two occasions to about the same level as that which was 
obtained in (b). But there were other evidences of the ills due 
to speed, as, for illustration, the depression (below the atmos- 
phere) increased, and the shape of the boundaries of the en- 
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Fig. 1 — Chart contrived to Indicate the volumetric efficiency of a motor at different 

speeds 
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closed area of the indicator card changed considerably without 
indicating a corresponding advantage. 

As a further measure of the several influences upon the mean 
effective pressure of a motor, reference may be had to Fig. 4 
showing the performance at three different speeds when the igni- 
tion took place through spark plugs placed in the region of the 
exhaust valves. The curve (a) at 640 revolutions per minute 
reached a maximum of 310 pounds per square inch, and while 
the timing of the spark was a little off perfection, the shape of 
the curve is characteristic. Increasing the speed to 1,100 revo- 
lutions per minute produced a curve with a ragged contour, as 
shown in (b) and the maximum pressure fell away to 250 pounds 
per square inch, varying down to 205 pounds per square inch 
during repeated trials. Increasing the speed to 1,600 revolu- 
tions per minute added to the ragged boundaries of the curve 
and subtracted from the maximum pressure to an approximate 
mean of 225 pounds per square inch during repeated trials, show- 
ing also that the mean effective pressure was undoubtedly less 
than that due to placing the spark plugs 
on the inlet side as depicted in Fig. 3. 

Advanc'ng the methods of observation 
leads to the condition as depicted in Fig. 
5, in which two simultaneous sparks at 
different speeds brought about a correction 
of the evils above noted; glancing at (a) 
in the figure, it will be observed that the 
maximum pressure increased to 325 pounds 
per square inch when the speed of the 
motor was 640 revolutions per minute. In- 
creasing the speed to 1,100 revolutions per 
minute, under the same conditions of 
sparking, altered the boundaries of the 
manograph curve but slightly, nor did the 
maximum pressure reduce beyond a mere 
trifle. This would not be considered so 
remarkable a performance were it not for 
the stability shown when the speed was in- 
creased to 1,600 revolutions per minute; 
the maximum pressure continued at about 
the same level as before, and the area of 
the manograph card was maintained with 
great persistence, although the expansion 
line looks a little ragged, which might be 
an indication of approaching deterioration 
of the good conditions obtaining, but there 
is no evidence to show that the motor 
might not have performed extremely well 
at a considerably higher speed. This is in marked contrast with 
the performance as shown in Fig. 3, which, in itself, was better 
than when a single sparking system was employed with the 
spark plugs located on the exhaust side as shown in Fig. 4, and 
it would seem quite safe from this, and other evidence of a 
like character, to reach the conclusion that the property which 
we are pleased to term "assimilation" is in its best form under 
the conditions as presented in Fig. 5, taking advantage of an 
efficient spark, well timed, utilizing the same at two remote 
points in the gas body, and it is just possible that the good which 
is shown by multi-sparking would be augmented by using three 
or more sparking points, thus reducing the distance of travel 
of flame in the gas body so that there will be no burning of 
the gas during the downward migration of the piston on the 
power stroke. 

It should be generally understood that the best results are 
realized if the gas is burnt while the piston is on the dwell point 
preceding the power stroke. The swelling of the gas, due to 
burning, will then produce the maximum pressure because the 
space in which the increasing pressure transpires will be con- 



stant The practice of advancing the spark was introduced to 
overcome some of the difficulty in this connection; it was 
thought that it would be better to fire the charge during the 
compression stroke rather than to delay the firing operation and 
continue the burning of the gas during the power stroke. Prac- 
tice has shown that the lesser of the two evils is present if the 
gas is fired early, but there is a negative component involved 
in this process because if the compression is increased by the 
burning of the gas during the compression stroke more power 
is required to complete the compression stroke, and all the 
power utilized in compressing the mixture must be subtracted 
from the power of the motor. 

The idea which is uppermost in the plan involving the use of 
two simultaneous sparks has for its foundation the aborting 
of the necessity for advancing the ignition to a point where the 
compression pressure will be augmented above the -normal level, 
and at the same time complete the burning of the mixture be- 
fore the piston starts on its downward migration on the power 
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Fig. 2 — Manograph cards, showing poor results due to faulty Ignition and lack of proper 

timing 
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Fig. S — A set of manograph cards, showing superior result due to good timing and suitable 
mixtures; but increasing speed shows a falllng-off of pressure 

stroke. Should this plan be carried to its logical conclusion, 
the sparking equipment would have to be so efficacious that the 
gas would be ignited at the end of the compression stroke, and 
it would be burned to finality during the period of the dwell of 
the piston intervening between the ending of the compression 
and the beginning of the power stroke. Under these conditions, 
the negative pressure, due to early ignition, would be avoided, and 
the positive pressure, due to rapid inflammation, would be a 
maximum. 

Gas Inertia and Other Retarding Influences 

Advanced designers deal with the travel of the gas on its 
way to the combustion chamber, taking cognizance of the weight, 
however slight, of the gas body, figuring upon the losses due to 
acceleration and inertia, and what they aim at is a constant 
velocity of the gas, which, if it could be attained, would elim- 
inate all inertia and losses due to acceleration. There are two 
considerations which serve as stumbling blocks in the attain- 
ment of these ends, the first of which must be attributed to the 
cyclic relations, and the second to the impracticability of shap- 
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ing cams so irregularly as to permit the gas to travel through 
the valve-opening at a constant rate. 

Symmetrical cams, while they reduce the regular flow of gas, 
are mechanically more in keeping with all around good per- 
formance, and so they are utilized as being the lesser of the 
evils. Measuring the intake pressure shows that it varies not 
only with the speed of the motor, but between crank angle in- 
crements and, subdividing these variations, they may be as- 
signed to the respective causes, the first of which is due to a 
symmetrical cam, and the second to wire drawing, which in- 
creases with the speed of the crankshaft, hence with the speed 
of flow of the mixture through the carbureter to the combustion 
chamber., Fig. 6 will suffice to indicate the characteristic per- 
. j forniahce..o.f, conventional poppet valve motors in which the 
«rank angle relation is plotted as ordinates, and the suction pres- 
sure in pounds per square inch is given values as abscissae. In 
this particular example of the varying pressure in the induc- 
tion pipe a 4-cylinder motor was used and at 665 revolutions per 




assuming, of course, that there would be some way which would 
permit of starting the motor other than that which depends upon 
a depression in the induction pipe under conditions of starting 
speed. Flexibility would be absent were the area of the induc- 
tion pipe increased beyond a certain point, for then the depres- 
sion would be but slight at the lower speeds, and the travel of 
the mixture in feet per minute might fall below the sweep of 
the flame within the mixture so that, instead of benefiting the 
situation by reducing the wire-drawing effect, it would be com- 
plicated instead, resulting in a motor that would not start readily 
by cranking, and one as well that would have the popping back 
characteristic, which, of course, defeats all attempts at varying 
the power by altering the richness of the mixture. 

In a flexible motor means must be afforded for varying the 
power independent of speed variations, and at times altering 
the speed of the motor without varying the power. Such a 
motor would deliver power in direct proportion to speed over a 
wide range of performance with means for maintaining the ratio 
of gasoline to air, and it is by changing the 
ratio of gasoline to air that the power may 
be varied at a constant speed, or the speed 
may be altered at a constant power. These 
considerations are more or less independ- 
ent of the volume of mixture that may be 
permitted to enter the combustion chamber 
on the induction stroke. 



Fig. 4 — Set of manograph cards, showing relatively poor result due to placing of the 
spark plugs In the region of the exhaust valves 
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Fig. 5 — Set of manograph cards Indicating excellent results due to the use of two sparks 

simultaneously 



minute the maximum depression occurred between 65 and 135 
degrees, which depression amounted to — 1.35 pounds per square 
inch. At this speed the inertia component was maximum at 30 
degrees crank angle when the pressure reached 0.2 pound per 
square inch above the atmosphere. 

In the same figure, when the speed was increased to 860 revo- 
lutions per minute, the maximum depression began a little later 
as measured by the crank angle but was somewhat prolonged. 
The greatest depression at this speed was — 1.85, and the best 
result as indicated by inertia was 0.1 pound per square inch 
above the atmosphere. Advancing the speed to 1,200 revolu- 
tions per minute altered the shape of the curve entirely; the 
depression increased to — 2.3 and the inertia component was 
maximum at 50 degrees crank angle measuring — 0.3, which is a 
very poor result as compared with the performance at the lower 
speeds. 

The novice would jump to the conclusion that the depression 
in the induction pipe could be reduced by the simple expedient 
of using a pipe of a larger diameter. This remedy would be 
efficacious were the motor to run at a high speed all the time, 



Silence Is At the Expense of 
Power or Flexibility 

Were it not for the desire to eliminate 
noise it would be quite easy to improve 
the performance of motors, for then it 
would be possible to use relatively large 
valves and a considerably higher compres- 
sion than that of normal practice in silent 
motors. If the valves are large they will 
permit of the entrance of a large amount 
of gas in a given time, and the area of the 
induction pipe may be somewhat restricted 
for the good of the service in other direc- 
tions, but if the valves are large and the 
compression is high the closing operation 
will be noisy, due to heavy seating, and 
the opening operation will be defective in 
the same way, due to high pressure on 
the bearing surfaces (a) of the cam 
with the roller, and (b) of the lift 
against the valve seat or to other resistances as undue friction. 

In the search for silence the valves are restricted as to size, 
and the compression is reduced considerably so that the rate of 
flame travel in the gas body is relatively slow, the pressure on 
the valve mushrooms is less, the seating of the valve under 
such conditions being quiet, and the clatter of the lifts falls 
off under the same influence. There are other benefits to be 
derived from the noiseless performance point of view when 
the pressure is low and the valves are relatively small. It will 
be understood that if the gas burns at a slow rate the maximum 
pressure on the piston will be perhaps 200 instead of 300 pounds 
per square inch, and the acceleration of the reciprocating mass 
will be at a lower rate per second in a second. The result will 
be that the pressure on the connecting rod and crankshaft bear- 
ing will be softer and the torsional angle of the crankshaft 
due to the twisting moment will be less. All of these and other 
considerations resound to the account of silent performance, but 
the power of the motor will be considerably lowered, although 
from the point of view of the average automobilist he will be 
much more pleased, and in all fairness if the motor delivers 
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enough power to drive the automobile at a 
satisfactory speed he will be in an advan- 
tageous position, all things considered, be- 
cause silence and smooth running are assets 
which are not to be denied, and it certainly 
is consoling to feel that the motor will last 
for a longer time at a considerably re- 
stricted cost of depreciation. 

The leiorm in motor designing started 
more than a year ago, and all of the ad- 
vanced designers took cognizance of the 
difference between motors for racing purposes and those which 
would be expected to serve efficaciously in touring work. The 
original craze for light weight and high speed, coupled with all 
trie disadvantages of a "hard" motor, was finally relegated to 
the realm of speculation and of racing, nor did it take many 
years under actual practical conditions to turn the attention of 
automobilists to the fact that an automobile can be too light as 
well as too heavy. A study of the problem involving relative 
weight and the disposition of the units and the mass rendered 
it possible to see an actual advantage in a "soft" performing 
motor, partly due to a somewhat greater weight in view of 
the location of the motor in the chassis, and for the rest on ac- 
count of the added flexibility which comes as a sequence of de- 
sign. 

In considering the question of weight and the disposition 
thereof, the experienced automobilist will appreciate the fact 
that a relatively light chassis rendered top heavy by a massive 
limousine body will be the possessor of a distinct disposition to 
turn turtle. It is a great mistake to assume that the laws which 
govern the designing and building of ships are rendered futile 
simply because the ships have wheels upon them and roll along 
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big. « — Presenting three charts of pressures at three speeds for the purpose of noting 
the pressure variations at different crank -angles 

the ground. A plain statement of fact compels utterance in 
favor of the contention that an automobile from the designer's 
point of view is just as much of a ship as a cargo-lugger or a 
"greyhound." Each of them obey natural laws, and the center 
of gravity of a ship, if it is high, will make it float bottom 
side up or sink, but why should it be considered strange if the 
same thing happens to an automobile? It is true, of course, 
that the automobile, when it is standing still, is supported by four 
legs called wheels, but they cease to be legs as soon as the car 
is & into motion and the conflicting forces of nature take 
control. 

When a car is turning a radius it tends to float off in a 
tangent, but if the weight is not distributed equally over the 
front and rear wheels the lightest end will float off first, and 
then the car will take on several directions of travel which the 
automobilist calls "skidding" in front or rear as the case may 
be. But if the weight in the vertical plane is centered at a dis- 
tance quite high up from the ground the automobile also tends 
to rotate on a fore and aft axis, resulting usually in the turning 
over of the car, the two outer wheels finally serving as the axis 
of rotation. 



Power Calculations for Motors 



POWER AND PI8TON DISPLACEMENT; AC- 
TION IN CYLINDERS; ASSUMED CONDI- 
TION; LIMITS; VOLUME RATIOS,* FORMULA 
FOR TRACTIVE POWER; PISTON SPEED 
RATING; PROPORTIONS, ETC. BY W. D. 
ENNIS, PROFESSOR OF MECHANICAL EN- 
GINEERING, POLYTECHNIC INSTITUTE OF 
BROOKLYN 




HE custom of rating the horsepower of 
gasolene automobile engines in terms 
of cylinder diameter and stroke, piston 
speed, etc., has a sufficiently good 
foundation, but the ability of a motor 
to do the work required of it appears 
to depend upon certain factors not con- 
templated in ordinary empirical for- 
mulas. Ordinary empirical expressions 
for horsepower are then of little sig- 
nificance either to the designer or the 
operator. It is the purpose of this paper to suggest a method for 
determining the (water-cooled) cylinder dimensions suitable 
for required service regardless of horsepower rating, for which 
rating there is insufficient justification. 

Power in Relation to Piston Displacement 
Fundamental Expression — Let a gas, or a mixture of gases, 
change its condition from the state i to the state 2, Fig. l, in 
»uch a manner that 

P,V,« = P,V,» = PV« = a constant. (I) 
P representing pressure in pounds per square inch ; V represent- 
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ing volume in cubic feet, and n having any positive value exceed- 
ing unity. Then if T denote absolute temperature (Fahrenheit 
temperature plus 460), we have 

?.v._p.Y, = pv 

T, T, T ("> 

4;=(£)" (iv) 

and the work done during expansion from 1 to 2 (or negatively 
during compression from 2 to 1) is, in foot-pounds, 

-^(P.V.-P.V,). (V) 

Also, if such gas or mixture increase in temperature without 
changing its volume from the state 1 to the state 3, Fig. 2, 

Action in the Cylinder — In the power stroke of an internal 
combustion engine there are three principal events: compression, 
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occurring while the piston approaches the cylinder head; explo- 
sion, while the piston is at or near the end of its stroke, and 
expansion, while the piston moves away from the head. Fig. 3 
-shows the corresponding variations in pressure and volume, 
somewhat simplified. 'During compression the pressure of the 
charge increases, while its volume decreases, and the law of 
change has been thoroughly established as that given in equa- 
tion (I). During combustion, if the adjustments are correct, the 
pressure and temperature may be considered to increase very 
rapidly, while the volume remains nearly constant. During ex- 
pansion the pressure falls and the volume increases, again ac- 
cording to the law expressed in equation (I). 

Work Done— During expansion the work done on the piston, 
Fig. 3, is in accordance with equation (V), 

n J ir, (p.v,-p«v.). (vi) 

During compression the piston must do work on the charge, 
amounting to 

n^Ti (P.V.-P.V,). (VII) 

The net amount of work done on the piston during the whole 
power stroke is then 

(vi) - (Vii) =^r t (p.v, - p 4 v 4 - p,v, + p,v,). (viii) 

But V, = V, and V, = V,; hence 

(VIII) = j V. (P, - P.) + V, (P, - P.) } (IX) 

Assumed Conditions — The only terms in equation (IX) of 
which we have first-hand knowledge are n, P„ and (sometimes) 
P,, the values of which may be : 



Pi (2-cycle) 
P, (4-cycle) 
P. 



TABLE I. 
Normal 

1.80 to 1.33 
20 
11 

70 to 90 



Minimum 

1.29 
18 
12 
45 



Maximum 

1.38 
21 
14 
106 



Our proper basis for computations rests upon assumptions as to 
three temperatures, T„ T, and T s . The first of these is not 
the temperature" of the charge admitted to the cylinder, but 
rather that of the charge at the beginning of the compression 
stroke after it has been somewhat heated by the cylinder walls. 
The temperature T, is limited by the allowable amount of heat- 
ing without preignition of the charge, and for gasoline may be 
assumed at 600 deg. Fahr., or 600 + 460 = 1,060 = T,. For the 
maximum temperature T, we have no direct measurements; it 
may be taken at 3,000 + 460 = 3460. Then by combining these 
values with those in Table I, and by making use of equations 
as noted, we obtain: 

TABLE II. 

Limit* Between Assumptions 
Normal Minimum Maximum 
1. T, (assumed) 660 760 600 

V V T J 

1 (equation (niM 0.206 0.4156 (a) 0.1400 (b) 

(This would lead, lor a 2-cyole engine, in case (b), and for 
a 4-cycle engine in either of cases (a) or <b). to pressure 
variations at the point 2, Fig. 3, beyond those adopted in 

practice. We will adopt the value of — - thus computed for 

the 2-cycle engine only, case (b) only, and proceed further, 
as follows: — ) 

S. P, (assumed) 9S 45 100 

1 



v, Vp,/ 

(equation I 

v, V p, / 



(equation (IV) ) (2 cycle) 
1 



0.2646 (c) 



6. P,= 



7. P.= 



8. P.= 



9. P 4 = 



10. P,= 



(equation (III) ) — 70.6 — 

(Case (a) only) 

T, 

(equation (VI) ) (2 cycle) — 131 827.4 

P T> 
p, — 

T, 

(equation (VI) ) (4 cycle) 307 147.2 327.4 
P. 

P 'P.- 

(equation (II) ) (2 cycle) — 68.9 59.0 
P. 

Pi " (II) ) (4 cycle) 37 89.3 46.9 

P. 



Volume Ratios, Clearance and Piston Displacement — If we 

write 

D = displacement of piston per power stroke, in cubic feet, 

V, 

we have, letting a denote the ratio y- taken from Table II, 
lines 2, 4 or 5, 



V t -V, = D 
Vj - a, 

V^aV,, 
V,(i-a)=D, 

V.= F^a «< X > 



V, 
D 



V -- a - D - 
v »-i— a 

a 



(XI) 



-= pro- 



u 




Volume 
(Cu. Ft.) 



Fig. 1 — Curve of pressure and expansion 
of a theoretical indicator card 



I — a 
portion of clearance. 

Now by combining equations (X) and (XI) with equation 
(VIII), we obtain for the work done per power stroke 

W= (n _ I i y ( I i_ a) {a(P.-P,) + P.-P,} (XII) 

The following are the values substituted from Tables I and II, 
and the results obtained in Equation (XII) : 



table 1 
Two Cycle 
Minimum Maximum 



Four Cycle 
Normal Minimum Maximum 



a 

P,* 

Pi 
P4 



1.29 

0.2646 
327.4 
100 
18 

59 



, 00 f 1.3 (compression) I , 
1 - aB \ 1.33 (expansion) f 1 - a 



1.38 

0.4155 0.206 0.2175 0.3884 

231 307 327.4 147.2 

70.6 93 100 45 

21 12 14 12 

68.9 37 45.9 39.3 

11,020 7,420 



(equation (IV) ) (4 cycle) 0.206 0.3834 (d) 0.2175 (e) 
(Values (a), (line 2): (c), (d) and (e), (line 5), are now adopted). 



(W 4- D) =c 12,900 12.140 9.750 

Corrections — A corrective factor must now be introduced 
to cover approximations made in the diagram of Fig. 3, and to 
reduce the work at the piston to work available at the engine 
shaft. This factor will range from 0.75 to 0.85 for four-cycle 
engines and from 0.60 to 0.70 for two-cycle engines, making the 
five values of W ■+■ D as follows : 

1 2.900 X 0.70 = 9,010 ; 12, 140 X 0.60 = 7,284 ; 9,750 X 0.925 = 9,000 : 

11,020 X 0.85 = 9.360; 7,420 X 0.75 = 5,560. 
To simplify the analysis we will consider the "normal" four- 
cycle engine only. 

Piston Speed — A maximum temperature at the point 3 of 
3,000 deg. Fahr. is possible only with good operation, effective 
carbureter action and well-designed valves and governor gear. 
Assuming that all these are what they should be, the work ob- 
tainable per power stroke in a water-cooled cylinder will still 
vary somewhat with the piston speed. Maximum power is theo- 
retically obtainable at minimum speeds. At a piston speed of 
1,000 feet per minute, the ratio of piston speed to flame speed is 
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quite appreciable and some expansive work is lost There is a 
lack of sufficient data on this question, but it is probably safe to 
say that no great variation in power occurs at speeds under 400 
feet At higher speeds the loss of power is more rapid than the 
increase of speed. 

Horsepower and Displacement — Let 

d = diameter of cylinder in inches, 

s = stroke in inches, 

r = revolutions per minute. 
Then a single cylinder, single acting, has a working displacement 
per minute of 

-^"d'sr-r- (2 X 1,728) = 44 oo« lb » c fect > 
or per power stroke of 

w d's 
D = — d*s ■+■ 1,728 = — — cubic feet. 

The horsepower developed at the engine shaft (one horse- 
power =33,000 foot-pounds per minute) is then (substituting 
values for the case considered) : 

cd'sr 9,00 0 d'sr __ d'sr 

4400 X 33,000 — 4400 X 33,000 ~~ 16,140 
2 sr 

Alternately, we may write s = — , sn = 6 s. and 



(Xlla) 



HP = 



6cd J s 



12 " 

cd's 



d's 
2,775 



d's 

2,679 



(Xllb) 



4400 X 33,000 24,100.000 

Tractive Power and Piston Displacement 

Formula for Tractive Power — In a previous paper (The 
Automobile for September 29, 1910) on "The Automobile as a 

Locomotive," the fol- 
lowing formula was 
derived (different 
symbols have been 
used in some cases 
to avoid confusion) : 
__dVsP_ 
F ~2Nw 

d = cylinder diam- 
eter, inches; 

s = stroke, inches ; 
r = revolutions per 
minute. 

P = average pres- 
s u r e continuously 
maintained in the 




(XIII) 



Fig. 2— Diagram constructed to illustrate 
the characteristics of a constant volume 



cylinder, in pounds per square inch; 
N = revolutions per minute of carriage wheel ; 
w = diameter of carriage wheel in inches ; 
F = tractive or pulling force in pounds that would be exerted 

at the wheel rim if there were no friction between it 

and the engine. 

Tractive Power and Work— Let W = cD be the work in 
foot-pounds corresponding to a piston displacement D cubic feet 
Then the corresponding average continuous pressure in a four- 
cycle cylinder is 

cD c 



P = 



j^j= pounds per square inch. 



4 X 144 D 

[^'°" > = 15.65 pounds per square inch 1 
576 J 

Writing d's = 2,200 D, sr = 6s, we obtain from equation (XIII) 
either of the forms, 

_ 2,200 Drc Drc .„„,, 

F = — — — = 1.912 *j— (XIV) 



1,152 Nw Ww 

4)12 X 9, 000 D r _ 17,20 0 Dr 1 

Nw ~~ Nw J 

_6 Sd'c Sd'c 

1,152 Nw {gjfiw 



(XV) 



r9.00c.Sd' |S1 
1 192 Nw ^ Nw J 



This tractive force is exerted through a distance of 
rwN wN 



12 



= — gj feet per minute ; 



and the ideal horsepower at the wheel rim (force in pounds X 
distance in feet per minute -i- 33,000) is, from equation (XIV), 
FwN t.912 DrcwN _ Pre 



3.82 X 33,000 3.82 X 33,000 Nw 65,900 

[9,0 00 Dr _ Dr 1 
65,900 _ 7JO0 J 
or, from equation (XV), it is 

Sd'cwN Sd'c 



(XVI) 



(XVII) 



192 Nw X 3.82 X 33,000 24,100,000 

[ 9,000 Sd' = Sd* "I 
24,100,000 2,677.7 J 
Equation (XVII) is, of course, the same as equation (Xllb) if 
the arithmetical values are accurately worked out, and if in 

d's 

equation (XVI) we write for D its value J^-. we obtain the 
form of equation (Xlla), 

HP = 2,260 X~65,ooo = 145,200,000 (XVIII) 

Equations (XVII) and (XVIII) or (Xlla) and (Xllb) give 
the horsepower at the engine shaft at normal or low piston 
speeds in terms of (a) diameter, stroke and revolutions per 
minute, or (b) diameter and piston speed. If we assume diam- 
eter = stroke, and take our normal value of c at 9,000, then 

9,000 rd* rd* 

145,200,000 ~ 16,133 

d* d' 
r.p.m. gives 6 . If d = 4 this may be written j-rri ; and 

d* 

if d = 7, it becomes 

Piston Speed Rating — By using equation (XVII), however, 
we may eliminate one term in our rating formula. Piston speed 
is as well standardized as r.p.m. A speed of 1,000 feet per min- 
ute, with c = 9,000, gives from (XVII) 

d' 

2.68 

a close confirmation of the A. L A. M. formula. (With cylin- 
ders of ordinary size a piston speed of 1,000 necessitates a rota- 
tive speed greater than 1,000 r.p.m.) 

We have not yet considered the falling off in power due to ex- 
cessive piston speeds. This might be done by giving greater 
weight to cylinder dimensions than to r.p.m., or piston speed, in 
rating; ». we might in equations (XVII) and (XVIII) write 

JSM'c fd'scr* 

24,100,000 — 145,200,000 
Where e is an exponent having a value less than unity, and f 
is a constant multiplier. Let, for example, e = 0.9 ; then taking 
c = 9,000, d = 5, from the first of these formulas we obtain 

TABLE IV 



HP = 



Piston tpeed, 




8« d» C -5- 24,100,000 


Horsepower* 


Feet per mln. 


8« 


(f = 1.85) 


200 


117.6 


1.096 


2.1 


400 


220. 


2.050 


3.8 


600 


268. 


2.496 


4.6 


600 


816. 


2.950 


6.46 


800 


409. 


3.800 


1.1 


1,000 


601 


4.670 


8.6 


1,200 


691 


6.610 


10.2 



•The product of 8* and f should equal S at normal piston speeds, 
'his would require at 400 ft. piston speed, f = 1.82; at 500 feet, 
f = 1.87: at 600 feet, f= 1.90, etc. The lost column of the table Is 



calculated for f = 1.85. This may lead to a slight overrating at 
speeds below about 408 feet, and possibly to an underrating at 
speeds from 500 to say 700 feet The results are shown graphically 
In Fig. 4. The tractive force will also fall off from that strictly 

f S« 

corresponding to the cylinder dimensions in the ratio . 

8 



cp : 11 rn pt-f-. «- -- ".•»r T - 

1,.; - ; '. 
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The absence of complete experimental data on variations of 
horsepower with piston speed makes a definite formula at present 
impossible, but it is believed that the following are more logical 
in form and more widely applicable than the A. L. A. M. ex- 
pression : 

HP - 9 ^°° fS '— = — - 

24,100,000 26,777 (XIX) 

9,000 fd'sr" _ fd'sr* 
— 145,300,000 — 16,133 ( xx ) 

in which 

HP^= horsepower at the engine shaft obtainable from a single- 
acting, four-cycle cylinder using gasolene, in nor- 
mally good adjustment; 
f = a constant multiplier (suggested value for the present 

in (XIX), 1.85) ; 
S = piston speed, feet per minute; 

e — an exponent less than 1.0 (suggested present value in 

(XIX), 0.9); 
d = diameter of cylinder in inches ; 
r = revolutions per minute ; 
, s = stroke in inches. 

The factor 9,000 may be taken at 4,000 for a two-cycle cylinder. 
In other respects the formula suits either type. 

Effect of the Transmission 

Variations in Tractive Power and Horsepower — There is 
always a loss between the engine shaft and the rim of the wheel 

where the power is 
finally exerted. In a 
previous paper (in 
The Automobile for 
September 29, 1910) 
the record was given 
of certain tests show- 
ing a tractive power 
loss in transmission 
approximately con- 
stant at about 50 
pounds. The horse- 
power loss in trans- 
mission is then di- 
rectly proportional to 
the speed of the en- 
gine. While these 
deductions would not hold for a wide range of speeds they agree 
fairly well at moderate speed with what is known to be the fact 
in ordinary locomotive practice. Let g be the constant loss of 
tractive force in pounds due to friction in the transmission. 
Then the tractive power Fo actually exerted at the wheels and 
available for propulsion is 

Fo = F-g; (XXI) 
and the net horsepower available for propulsion at the wheel 
rims is (equation (XIX), (XX)), 

F — g . fd'sr* = F — g . fS»d*_ 
F 16,133 F ~ 26,777 

Resistances 

Air Resistance — In Fig. 6, let a plane surface a b be exposed 
to a direct normal air current having a velocity of v feet per 
second, as indicated by the arrow. If there are no eddies, the 
following relation holds : 

^ = 64.4-4 

in which p is the pressure in pounds per square foot produced 
on the plane surface by the moving air, and d is the density of 
the air. Let V be the air velocity in miles per hour. Then 




Fig. 3 — Theoretical Indicator card de- 
signed to show the relations of the func- 
tion. 



HPo = 



(XXII) 



v= 5.280 V 
3,600 
d = 0.076, 



v' = a.i5V; and since under normal -conditions 



2.15 V* = 



64.4 



'0.076 p ' 

p = 0.0035 V*. (XXIII ) ( See Fig. 5- ) 
The same pressure p will be exerted if the surface a b in Fig. 
6 moves at a velocity of V miles per hour in still air ; or, if the 
surface moves at a velocity V, while the air itself moves at a 
velocity V, either with or against the surface, 

p = 0.0025 (V, ± V,)'. 
This last is the condition existing in automobile propulsion. The 
exposed surfaces in 



Pkton Spped. Fewt pyr Minute 



the case of an auto- 
mobile are not wholly 
normal to its direc- 
tion of movement, 
and the pressure of 
air resistance per 
square foot of sur- 
face is less than 
0.0025 V*. On the 
other hand, there is a 
succession of approx- 
imately normal sur- 
faces, the front of 
the radiator, the seat 
backs, etc., so that the 
cross-sectional clear- 
ance area of the machine does not represent all of the surface 
exposed to air resistance. The resisting surface for a limou- 
sine or landaulet exceeds that for a roadster or touring car; 
that for a racer may be a little less than that for a pleasure 
car; that for a truck may be a maximum. The joint effect 
of surface shape, surface succession and aggregate area may 
perhaps be represented by taking the following values for resist- 
ing areas, A in square feet and P in total resisting pressures: 
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Fig. 4— Chart giving horsepower at engine 
shaft, piston speed, etc. 



Touring car (top up) 
Touring car (top down) 
Limousine 
Racer 

Light roadster 
High truck 



TABLE V. 

A = 30 
A = 20 
A = 28 
A = 18 
A = 18 
A = 30 



P = 1.075 V» 
P = 0.050 V" 
P = 0.070 V" 
P = 0.045 V" 
P = 0.045 V 
P = 0.076 V 



Grade Resistance — In the former article, already referred 
to, this was shown to be very near 20 pounds per ton of car- 
weight per 1 per cent of grade. This figure is sufficiently, cor- 
rect for any probable grades, the percentage being based on the 
ratio of rise to horizontal distance. 

Acceleration Resistance — This is seldom a factor in design 
unless for commercial passenger transportation, as, say, on a 
Fifth Avenue stage. The tractive force of the engine being 
nearly constant during acceleration, while the air resistance is 
steadily increasing (equation XXIII), the force available for 
acceleration is steadily decreasing and the car will accelerate 
most rapidly at the beginning of its trip. The relations can best 
be expressed by an expression including the effects of both air 
resistance and acceleration, thus: 

„, V.-V, , 0000833A . V,»-V,' 
F. = 95-6 —-- + " T V, -~Vr 

) 00083 3 A \ . 

t ; 

where Fa = the total constant tractive fore? available for ac- 
celerating and overcoming air resistance, in 
pounds ; 

V, = velocity finally attained in the time t seconds or the 

distance s feet; 
V, = initial velocity in feet per second (=zero if the car 

starts from rest) in feet per second; 



, n , 1 a V,'-V,* / 23.33 , o( 
(alternately) = y- { -— + 



"mmmiiu 
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T = total weight of car in tons ; 
A = equivalent head-end area, in square feet. 
As an example, let V, = o, Fa = 300, T = A = 30 (maxi- 
mum value), and let it be required to find the time and the dis- 
tances in which the car will have attained a speed of 30 miles 
per hour = 43.9 feet per second. We have 



300 = 95.6 X 
_ 4.200 
t 

4,200 



43.9 0.025 . 43-9 X 43-9_X_43-9 
t 1.5 43-9 



+ 32.16 



Also, 



267.84 



157 seconds. 



300 = 



43.9X43.9X43.9 
43-9 



^ 2333 + 0025 ^ 



= 1,920 +0.01667) 



44,Zqo 



+ 32, 



t = *^=i67 feet 

Standard Resistance Specifications — There seems to be no 
good reason. why certain standard conditions of grade, accelera- 
tion and speed should not be set for various types and weights 
of cars and thereafter employed in determining the necessary 
power equipment. As an example, let us assume the following: 

TABLE VI 
Maximum 
Maxi- Max!- speed 
mum mum required 
■peed,* grade, on grade, 



Type 
of car 

Touring 
Limousine 
Racer 

Light roadster 
High truck 



mile* per 

per hour cent. 

60 13 
SO 4 
100 St 
36 S 

25 3t 



mllei 
per hour 

30 
21 
60 
25 
15 



Acceleration 
Ignored 
Ignored 
Ignored 

Full speed In 1 



Weight 
of car, lbs. 

3300 
3000 
2400 

minute 1300 



Full speed In 600 feet 6000 



•On level road. 

tStandard specifications might have to be changed to suit special 
local conditions. 

From Table V and Fig. 
sistance in pounds : 



5 we now tabulate the following re- 



VII 



Type of car 

Touring 

Limousine 

Racer 

Light roadster 
Hlfth trurk 



Head -end 
Area 

30 
28 
18 
18 
30 



TABLE 
Resist.* 
Due to 
max. speed 
270 
63 
450 
57 
53 

area, where 



Reslst.t Resist.* TI.GradeJ 
Due to Due to speed Re- 



grade 

429 
120 
72 
78 
150 
V- is 



on grade 

68 
14 

162 
32 
19 

required 



sistance 
497 
134 
234 
110 
169 
maximum 



•0.0025 V». x head-end 
speed. 

• (Weight -=-2.000)(20xpercentage of grade). 

t 0.0025 V\xhead-end area, where V, Is required speed on grade. 
I Sum of t and J. 

Proportions 

Power Requirements — From Table VII we may now select 
for each car the controlling (maximum) resistances as equiva- 
lent to the necessary wheel rim tractive power. This power is 
exerted through a distance equal to that traveled by the car; 
since horsepower equals 

force X distance 
33^000 

if we multiply a controlling resistance by the speed of the car 
in feet per minute we obtain 

HP = RX 528oV _ _RV 

60X33,000 -375.5 (XXIV) 
while the tractive power is simply equal to controlling values of 
R, as designated by bold figures in Table VII. Using these values 
the horsepower necessary from equation (XXIV) becomes 
TABLE VIII 

Type of car Traction power, lbs. Speed, miles per hour Horsepower 
1. Touring 497 30 39.6 

1 Limousine 134 20 7.1 

I. Racer 460 100 119.0 

4. Light roadster 110 25 7.S 

t. High truck 189 15 6.7 



f = I.85, e - 0.9. 



HP = 



introducing the factor in the expression for tractive power, 



In Case 1, however, the horsepower required at maximum 
speed on a level road is 43; so that this value must be used 
rather than 39.5. 

Power Formulas — The two expressions from which cylinder 
dimensions will now be determined are given in equations (XIV) 
or (XV) (modified as suggested for piston speed), and (XIX) 
or (XX) : 

P _ 1.912 Pre Sd*c_ 

Nw — 192 Nw 

HP = = _ fd,scr l - 

24,100,000 145,200,000 

Using formulas in S, with c = 9.000, w - 30, 

these yield, 

F = _°>_°99 d *S _i.56d'S 
192 X 30 N N 
>-= I-85S" X 9,000 d'^S' M 1 
24,100,000 1450 
Allowing for transmission losses as in (XXI) and (XXII) and 
fSf 
S 

„ 1.56 fd*S« 
F= N — -g = 

rs"d"v 

• MSO/ 

These show that the tractive power varies conversely as the 
r.p.m. made by the wheels, and (very nearly) directly as the 
piston speed or r.p.m. 
of the engine. Since 
the wheel speed at 
any gear ratio is di- 
rectly related to the 
piston speed, the trac- 
tive power is almost 
independent of 
either; but it may be 
altered by changing 
the gears. The 
horsepower, on the 
other hand, is directly 

related to the piston speed. By using gearing to reduce the rates 
of wheel speed to piston speed, we may increase the tractive 
power and decrease the speed of the car without changing the 
speed or the horsepower of the engine; or we may meet an 
adverse grade condition by lowering the speed. 

Acceleration — Considering the limiting acceleration condi- 
tions in Table VI, we have, by applying equations already given, 



HP 



F + gVi 



(XXV) 
(XXVI) 




10 H> 30 10 50 80 70 80 90 100 IB) 
Wlocllr. UUr* l»r Hour 



Fig. 5 — Chart based upon pressure in 
pounds per square foot and velocity In 
miles per hour. 



_ « O.025 
(a) F. = JW*g- + - i 65 



§-= 55-9 + 46.7: 



102.6 lbs. ; 



(b) F«=ff • + °g- S )= 625 (0.036 + 0.01) = 28.75 lbs.' 

Neither of these is a controlling value, and they may both be 
disregarded. 

Summary of Requirements — These are now as follows: 



Type of car 

1. Touring 

2. Limousine 

3. Racer 

4. Light roadster 
6. High truck 



TABLE IX 

, On level track , 

H.P. Tractive power 
43.0 270 

5.01 63 
119.0 4E0 

5.3 57 
3.52 53 



H.P. 

39.5 
7.1 

37.2 
7.3 
6.7 



-On grade— s 
Tractive power 
497 
134 
234 
110 
169 



Touring Car — For this we must develop 43 horsepower and 
270 lbs. tractive power at maximum speed (60 miles per hour) 
or 39.5 horsepower and 497 lbs. tractive power at 30 miles per 
hour. It is safe to say that 43 horsepower is necessary at 
either speed; so that the piston speed must not be reduced when 
running at a 30-mile rate, but the gear ratio must be doubled. 
This will also double the tractive power, which is very nearly 



— liniJlTiili 



~~,.*f:u ^ r rrr>^r-~'--^.]\ minim . 



Digitized by Google 




what is required, 
thus: 



The value of N in equation (XXV) is found 
5.280V 



60 



= »N— = 7 ^SN 



N = 11.25 V. 

For V = 6o, N = 6>5; for V = 30, N = 337#. Then, making 

86 

S= 1,000, g — 50, Sf*-*-S= =0.8 (Fig. 4) equation 

107.5 

(XXV) gives at 60 miles per 
hour, with four cylinders, 
270 + 50 _ 1.56 X 0.926 X 1,000 d* 

« 675 

80 = 2.13 d* 
d* = 37.6 
d = 6.i inches 
And since rs = 6 S = 6000, the 
engine may have a 6-inch stroke 
and run at 1000 r.p.m., or (bet- 
ter) an 8-inch stroke and run at 




750 r.p.m. 
gives, also, 



Equation (XXVI) 



Fig. 6 — Diagram construct- 
ed to lllustiate resistances 
involving plain surfaces 



5or d' 
450 

d* = 36.6, d = 6.i inches, as before. 
Grade Condition — Equation (XXV) now yields 
497 + 50 _ 1 56 X 0.926 X 1,000 d* 

4 - 
d' = 3i.8, and d = 5.6s inches; 
or, from equation (XXVI), 



39J = 497/'50 I d!_\ 
4 547VI.450 / J i 



d 1 = 31.8 and d = 5.6s inches. 
A diameter of 6.1 inches is then suitable for either level or 
grade conditions to give the necessary horsepower or tractive 
power under the assumed resistances. 



Conclusions. 

' Formulas — 

Horsepower per cylinder, at the engine shaft, at maximum 
piston speed, 

d* 



(1) HP = 



2.89 



(see equation (XIX) ) ; 



Tractive power per cylinder referred to the engine shaft, at 
maximum piston speed, 
d'w 

(2) F = 4.3^— lbs. (see equation (XXV)); 

The corresponding values at the rim of the wheels, available 
for propulsion, may be about 

, t „ d'w , v TTT1 F«d' 

(3) F. = 4.3 -y- —so; (4) HP = Fx ^ 

(6) Resistance 1 due to air = 0.0025 AV* lbs; 

(7) Resistance due to grade = Ojoi X P« r cent of grade X 

weight of car in tons; 

(8) Horsepower corresponding to resistance = ((6) + (7)) 

375^.. 
V • 

(8) = (4) ; 

(6) + (7) = (3). 
Remarks— The formulas apply only to four-cylinder en- 
gines, water cooled, and well operated. They disregard accelera- 
tion requirements. They may be employed to rate a motor by 
its tractive power as well as its horsepower. At other than 
maximum velocity conditions, the piston speed should be re- 
duced as much as is possible under the imposed horsepower 
limit, the wheel speed being kept up by a proper gear reduction. 
If speeds on grades are so limited that the horsepower, rather 
than the tractive power, determines the cylinder dimensions and 
piston speed, and so that the horsepower is kept below the 
maximum required for level conditions, a- more economical 
engine will be secured and the other conditions for harmony 
will be in better accord with the requirement. 



Carbon Monoxide Stifles Efficiency 



CALLING ATTENTION TO THE L08S 
OF POWER AND LACK OF FUEL 
ECONOMY THAT COMES WITH POOR 
SCAVENGING AND OTHER THERMIC 
TROUBLES 



O amount of tinkering will help to bring 
up the efficiency of an internal combus- 
tion motor if the thermic relations are 
awry. In the past many attempts at 
making automobiles work properly were 
far too costly to be regarded as the 
product of an intelligent effort, and the 
so-called "tuning-up" process which has 
attended these efforts was really due to 
the floundering of men who were thrust 
^ in the breach, pending the coming 

of capable automobile engineers. When a motor fails to work 
for any' reason, and a workman is assigned to the task of cor- 
recting the evils, if he has no knowledge of thermo-dynamics, 
he will tinker with the carbureter, take the magneto apart, put it 
together again, take a squint at the valve motion, perhaps walk 
around the automobile twice, and in other ways take up a vast 
amount of time at a cost of 60 cents an hour to the man who 
has to pay the bill, but he will not necessarily do the motor any 




great amount of good, and it might even be proper to add that 
the motor may be past fixing. This will be true if the motor is 
approximated by empirical methods of designing. 
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Hatio of Air to Gasoline 



Fig. 1- 



•Showing the thermal efficiency with varying percentages of 
air to gasoline under Ideal conditions 
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Ratio of Air to Gasoline 



Jig. 2 — Showing the thermal efficiency under conditions of some 
of the heat units not liberated, due to over-rich mixture 





Fig. 3 — Showing the thermal efficiency with varying percentages 
of air to gasoline determined by measuring the temperature of 
the exhaust 
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Pig. 5— Line showing the thermal efficiency with carrying per- 
centages of air to gasoline 




Fig 4— Showing the thermal efficiency with varying percentages Fig. 6— Showing the heat units wasted for different percentages of 
of air to gasoline under average conditions In practice carbon monoxide as found In the exhaust 
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Type 51 Six -Cylinder Lozler Motor 




Plerce-Arrow Six-Cylinder Motor 

Ideal efficiency, as it is called, in an Otto cycle motor, under 
the most favorable conditions of compression, can never be even 
approximately realized so long as there is any carbon monoxide 
present in the exhaust, and, in all probability, in view of the 
inferior conditions of scavenging that experience indicated, the 
relations, as they are set down in the following tabulation will 
hold for some time to come; perhaps until the cyclic sequence 
is changed considerably: 



Compression Gauge 
ratio pressure 

4.71 86 
4.36 77 
3.92 68 



APPROXIMATE RELATIONS CONDITIONED BY THE OTTO 

CYCLE 

Ideal Laboratory Practical Relative 
efficiency efficiency efficiency efficiency 

0.367 0.275 0.176 0.749 

0.354 0.272 0.172 0.769 

0.337 0.263 0.163 0.780 

Note: Gauge pressure la given In pounds per square Inch, above 

the atmospheric pressure, and to obtain the absolute pressure it is 
necessary to add 14.7, which is taken to be the pressure of the 
atmosphere at the sea level. 

An examination of this tabulation seems to indicate that there 
is a marked difference between the per cent, efficiency that can 
be realized under laboratory conditions and the practical effi- 
ciency. 

There are two points to be kept in mind in estimating these 
differences. The laboratory values, as given, are the very 
highest obtainable in present practice, and the practical values 
set down are considerably above the average realization, except- 
ing in the better class of motors. 

The relative efficiency given in the table is taken to be the 
ratio of the efficiency under laboratory conditions to the ideal 
efficiency as given in the table. It is, of course, assumed that 
the comparison, in any given case, will be on a basis of equality 



TYPE8 OF SIX- CYLINDER MOTORS, INCLUDING ALCO 6-60, CHADWICK, 
LOZIER 51, MATHESON, MITCHELL S, OLDSMOB1LE LIMITED, 
HARTFORD, PREMIER 6-60, STEVENS-DURYEA AA AND Y, 
KLINEKAR, NANCE AND SEBRING. THE GAIN IN THE 
SUFFICIENTLY MARKED TO INDICATE THAT THE UTILITY OF 
AND IT IS ALSO APPARENT THAT THE POSITION THAT THIS 
WAY INFRINGING UPON THE LEGITIMATE SUPPORT THAT IS 
YEAR'S PRODUCT ALSO SHOWS CLEANER LINES THAN EVER 



of fuel, compression ratio, piston speed, and adjustment of the 
functional units, as the carbureter, ignjtion, etc. 

Just why there is likely to be a big difference between the 
practical efficiency and the laboratory result is better understood 
in view of the information given in the chart Fig. 6 showing 
the heat wasted for different percentages of carbon monoxide 
found in the exhaust. When it is considered that a . io per 
cent content of carbon monoxide means nearly 40 per cent, 
waste of the whole fuel value, it is not so difficult to realize 
that slight differences between motors under practical condi- 
tions will have a marked effect upon the power delivered. 

Empirical Formulae of Slight Practical Value 

Not a few automobilists take a keen interest in the various 
formulae which have been contrived from time to time for the 
purpose of predicting the horsepower ability of automobile 
types of motors. The best known formula of this class is that 
as devised by the "Mechanical Branch" of the Association of 
Licensed Automobile Manufacturers, as follows : 




Six-Cylinder Premier Motor 




Model "AA" Six -Cylinder Stevens-Duryea Motor 
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FRANKLIN D. KISSELKAR F-11 AND G-11, KNOX S, LOCOMOBILE M, 
(PALMER SINGER 6-60 AND 6-40, PEERLESS 32, PIERCE-ARROW, POPE- 
THOMAS K AND M, WINTON, PITTSBURGH -SIX, BELDEN, CAMERON, 
NUMBER OF SIX-CYLINDER MOTORS OVER LAST YEAR'S CROP IS 
A "SIX" IS BEING BETTER APPRECIATED THAN IN FORMER YEARS, 
TYPE OF MOTOR OCCUPIES IS SELF-SUPPORTING, WITHOUT IN ANY 
BEING EXTENDED TO THE REMAINING TYPES OF MOTORS. THE 
BEFORE. 



Let, 

d*= square of the bore of the cylinder in inches ; 
n = number of such cylinders working 4-cycle ; 
k = a constant - 2.5 
When, 

d*xn 

H.P. = = horsepower of the motor. 

2-5 

This formula cannot possibly serve for any exact purpose, 
since it utterly fails to include any of the thermic relations, as 
the condition of scavenging, weight of fuel taken in, compres- 
sion ratio, compression pressure, analysis of the exhaust prod- 
ucts, heat absorbed by the water in the cooling jackets, back- 
pressure due to the use of a muffler, or as a result of tortuous 
transfer-ports, etc. 

It is not believed that the committee of the "Mechanical 
Branch." when it agreed upon this formula, had any idea that 
it was more than a means of comparing motors in a simple 
mechanical way on a basis of 1,000 feet per minute of piston 
travel 




Model M Thomas Six-Cylinder Motor 





Wlnton Six -Cylinder Motor 




Locomobile Six-Cylinder Motor 



Matheson Six -Cylinder Motor 

There is this to be said for the formula : were all motors 
equally well designed for the same work (which is not true), 
and maintained in the same state of perfection, the formula 
would then tell a like story for all ; it would not, as a matter of 
fact, tell the actual horsepower of the motor excepting as a 
coincident, but it would be the means of deriving a horsepower 
constant. 

It is only when users of automobiles begin to employ a for- 
mula such as this in an attempt to compare the several makes 
of motors that it becomes damaging; it would put a price upon 
inactivity ; designers would fail to realize benefit for improve- 
ments. But this formula is no more an offender than any 
other empirical formula. On no account can it be shown that 
an empirical formula will tell, even within a reasonable per- 
centage, the power that should be realized from a given motor, 
as compared with some other motor, unless both motors are pre- 
cisely alike in every detail of design and construction. 

There are two conditions that must be watched in a motor; 
they are: (a) the ratio of air to gasoline, and (b) the weight 
of mixture taken in by the motor in a given time and burned to 
carbonic acid and water; but if some of the fuel is incom- 
pletely burned it is necessary to subtract the loss so suffered, 
and it is also desirable to remember that even slight percentages 
of carbon monoxide, hydrogen and methane, in the exhaust, is 
a sign of a much enhanced diminution of power. 

That there is a normal expectation is true, and, as a means 
for knowing the same, reference may be had to Fig. 1 of a 
chart which is plotted for showing the thermal efficiency with 
varying percentages of air to gasoline under ideal conditions. 
It is this high thermal efficiency that designers are striving for. 
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Mark 85 Columbia Motor 



TYPES OF FOUR-CYLINDER MOTOR8 WITH CYLINDERS CAST IN 
BUICK, CARTERCAR M AND H, CASE, CHADWICK, CHALMERS 40. 
KISSEL KAR, KNOX, LOCOMOBILE, LOZIER, MARMON, 
MOON, NATIONAL, OAKLAND, OHIO, OLDSMOBILE, PACKARD, 
PREMIER, PULLMAN, RAINIER, REGAL, REO, ROYAL TOURIST, 
STODDARD-DAYTON, STUDEBAKER-GARFORD, THOMAS, VELIE. 
CORREJA, CRAWFORD, CUNNINGHAM, FIRESTONE-COLUMBUS. 
VELIE, G. J. G., SALTER, SHARP-ARROW, KOMET, TRAVELLER, 
ENGER 40, FRONTENAC, MARATHON, NANCE, SEBRING AND 
IN THE AUTOMOBILES FOR 1911, AND THE METHODS OF 
THE FUNCTIONING PROPERTIES ARE ON A PARTICULARLY 



about 17.2, thus indicating, among other matter, that an excess 
of air over and above the theoretical right amount is desirable. 
This finding accords with good reasoning, and points to the 
need of better scavenging as a future improvement. To the 
average automobilist, practical result is of far-reaching interest, 
and, after all, it is the obtainable under practical conditions 



whether they know it or not. Under laboratory conditions it 
seems quite possible to now obtain some 75 per cent of the ideal 
thermal efficiency, and in thus referring to it, it is equal to saying 
that the Otto cycle offers nothing more. 

It would seem, under the best possible conditions as they at 
present obtain, the chart, Fig. 3, is offered as showing the 
thermal efficiency with varying percentages of air to gasoline 
as determined by measuring the temperature of the exhaust. It 
was pointed out by Professor W. Watson, in his Cantor Lec- 
tures, that the heat within the combustion chamber is so high 
that all means available for. measuring it, and its variations, are 
futile — platinum wire is melted in this atmosphere. What Fig. 
3 does show is that the highest temperature obtains when the 
ratio of air to gasoline is in the region of 14.7; this is also the 
normal expectation. 

The thermal efficiency as calculated from data, taking the 
ratio of air to gasoline as richer than 14 to 1, is demonstrated in 
Fig. 2, showing the thermal efficiency under conditions of 
some of the heat not liberated due to over-rich mixture. The 
raise in the curve, despite the unbalancing of the mixture, is 
due to (a) the falling of the temperature caused by the pres- 
ence of excess gasoline, thus reducing the losses to the water- 
jacket, and (b) an increase in the weight of mixture concomi- 
tant with the lowering of the temperature. 

For laboratory results, it. is more than likely that the chart. 
Fig. s, showing the thermal efficiency with varying percentages 
of air to gasoline, presents an excellent view, remembering, of 
course, that it is too good to be true of motors of an indif- 
ferent design. This curve also indicates that the normal expec- 
tation is somewhat influenced; the highest thermal efficiency, 
instead of occurring at 14.7 of air to gasoline, takes place at 




Four-Cylinder Twin Type Speedwell Motor 
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Peerless Motor with Twin Cylinders 




Regal Forty Motor with Twin Cylinders 

that must be paid for. Best practice differs from the indifferent 
result that is frequently obtained, but it is useless to devote 
space to the recording of things that do not prosper. Fig. 4 
has the virtue of showing the thermal efficiency with varying 
percentages of air to gasoline under good average conditions 
in practice. This curve clearly indicates that an excess of air 
is productive of economical results, and, to the man who desires 
a continuance of that stable performance, which is more nearly 
realized in the absence of over-heating, it is recommended that 
the supply of gasoline be maintained somewhat below the 
amount which will deliver maximum power in a given motor. 
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PAIRS, INCLUDING AMERICAN, AMPLEX, ALCO, ATLA8, AUTOCAR, 
COLUMBIA, CORBIN, HAYNE8, HUPMOBILE, INTER- STATE, JACKSON, 
MATHESON, MAXWELL, MERCER, MIDLAND, MITCHELL, MOLINE, 
PALMER-SINGER, PEERLESS, PIERCE-ARROW, POPE-HARTFORD, 
SELDEN, SIMPLEX, SPEEDWELL, STEARNS, STEVENS-DURYEA, 
ABBOTT-DETROIT, ALPENA, ARBENZ, ATTERBURY, CARHARTT, 
FAL CAR, HENRY, LION, PARRY, PATERSON, ST AVER-CHICAGO, 
WILCOX, ZIMMERMAN. BEL DEN, COL BURN, CINO, DORRIS, DETAMBLE, 
HERRESHOFF. THIS TYPE OF MOTOR IS FULLY REPRESENTED 
CASTING THE CYLINDERS ARE NOW SO WELL ESTABLISHED THAT 
HIGH PLANE. 



Time Testing Should Not Be Overlooked 

The great fault with all records of tests and investigations 
is reflected in the differences, as shown here, between labor- 
atory and practical realizations. Any satisfaction that a user 
of an automobile is likely to experience will be due to practical 
result; if more power can be taken from a motor under labor - 




Marmon Thirty Twin Cylinder Motor 




Twin Cylinder Packard Type of Motor 
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National Forty Twin Cylinder Motor 

atory manipulations, it is ol small consequence to the user — 
the addition will not be for him. Certainly, the time may arrive 
when the user will benefit" from laboratory work, and it is on 
this account that he should accept all authentic indications. To 
put up with the present and be hopeful of the future, is the 
difference between the laboratory and the machine on the road. 

There is a connection between the automobile on the road tmd 
laboratory testing that should not be overlooked. %jjien, it is 
shown by a laboratory^ test that the power, dejivery nflijr'^e in- 
creased by altering the ratio of air to gasoline, in all probability 
it will not be indicated by the test just what the attending vari- 
ables are. 



Coke Formations to Be Reckoned With 

The laboratory test may not be conducted for a sufficient 
length of time to show all the results that might attend the 
practice of enriching the fuel, for illustration; time might be 
the missing link between more power and a considerable acqui- 
sition of coke in the combustion chamber of each cylinder of 
the motor. Coke is formed when carbon is heated to a point 
approximating 550 degrees centigrade in a hermetically sealed 
chamber, from which the air (a supply of oxygen) has been 
excluded. If some air is admitted, some of the carbon will be 
consumed, and the balance will form into coke. Ordinarily, it 
is the practice to make coke out of wood or coal ; gasoline is 
too expensive (at $32 per ton) to employ in the manufacture 
of coke. Then, there is more carbon contained in certain forms 
of wood and coal than there is in gasoline. But gasoline is 
free to use in a coking process, and the mere fact that the 
carbon is combined in a liquid does not prevent its formation 
into coke if the conditions are right, and they will be if the 
amount of oxygen present is insufficient, as is the case in the 
combustion chamber of a motor whenever the mixture is over- 
enriched. 

All remaining conditions, as the hermetically sealed chamber, 
the necessary heat, and a sufficiency of time, will be present in 
a motor, and, with these points uppermost, it remains for the 
automobilist, if he desires long-continued service rather than 
momentary bursts of power, to pinch off the supply of gasoline 
whenever the thermal relations point to over-heating. 

In actual practice it is not difficult to determine what to do; 
It is known that a motor is prone to over-heat when it is run- 
ning slow, especially on a retarded spark, and, for the best result 
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Four Cylinder Model R Knox Motor with Detachable Heads 

in the long run, it is wise to so adjust the supply of gasoline 
that the motor will run as slowly as possible without heating 
up during the period of no work, even though it may be true 
that the power that can then be realized at the higher speeds 
will be considerably reduced, due to the lessening of the total 
weight of mixture taken in, despite the fact that the depression 
around the carbureter nozzle increases with the piston speed, 
thus increasing the flow of gasoline with the speed ; but the 
adjustment of the auxiliary air-valve by the operator, while it 
compensates for all inequalities within practical limits, also has 
the effect of limiting the total weight of mixture to that which 
the motor is capable of assimilating, with the result, as pre- 
viously intimated, that the power of the motor will be lower, 
at the higher speeds than it would be were it to be adjusted to 
aspirate more gasoline at the lower speeds — enough, in fine, to 
induce a condition of abnormal heating. 

From what has been said, and in the face of the fact that the 
thermal efficiency of a motor, as shown by a laboratory test, 
may be nearly 28 per cent., it remains to be satisfied with even 
10 per cent, less than this excellent value, in order not to induce 
the formation of carbon in the combustion chamber, under- 
standing, of course, that any considerable deposit of carbon, 
together with silicon, etc. (a carbon residuum is likely to serve 
as the cement for the other foreign substances that are swept 
in with the air), will superinduce a condition of pre-ignition, 
although knocking will be an earlier manifestation. 

Motor Performance Will Be Relatively Soft 

Running on a restricted supply of gasoline, in addition to the 
reducing effect it will have upon the power of the motor at the 
higher speeds, will also bring on a condition of "soft" perform- 
ance; the life of the motor will be prolonged; silence will be 
more nearly realized, and the actual fuel consumption, attended 
by economies of lubrication, will be numbered among the expec- 
tations. It remains for the individual automobilist to decide 
as to whether or not he will put up with economy in the use of 
fuel and lubricating oil, lower depreciation, and silent running, 
all of which, at the cost of some power at the higher speeds of 
the motor, not forgetting, of course, that it is quite a nuisance 
to have the water in the cooling system boil away whenever the 
motor is allowed to run free on a retarded spark, as when an 
automobile is brought to a standstill at the curb, and the auto- 
mobilist, instead of shutting the motor down, retards the spark 
and allows it to run. 

But even if it is preferred .to shut the motor down when it is 
not in actual service, the fact remains that when the automobile 
is climbing up a long, steep hill, or plowing through sand, or 
mud, for even miles, the spark will have to be retarded for 
purposes of obtaining the requisite amount of power; the speed 



UNUSUAL TYPES OF MOTORS INCLUDING THE AMPLEX, ATLAS, 
ELMORE, EVERITT, FRANKLIN, HUDSON, HUPMOBILE, JACKSON, 
WINTON, KRIT AND ONLY CAR. THE REFERENCE HERE TO 
ACTERISTICS THAT ARE DIFFERENT FROM NORMAL PRACTICE, 
CYLINDERS WITH INTEGRAL HEADS, WHEREAS THE KNOX 
THERE ARE NOT A GREAT NUMBER OF EXAMPLES OF THIS 
WOULD APPEAR THAT THE VARIOUS DESIGNERS, WITH THE 
BEATEN PATHS. TAKE THE CADILLAC TYPE OF CYLINDER 
WORKING OF THE COPPER WATER JACKET, THE FACT 
AMONG THE AMERICAN AUTOMOBILES THAT RESORT TO THIS 



of the crankshaft will be considerably lowered, and the excess 
of gasoline complained of will do its fatal work— carbon will 
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Stoddard-Dayton 20 with Valves In Head 




Four-Cylinder, Two-Cycle Amptex Motor 
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AUTOCAR, BRUSH. CADILLAC, CHAOWICK, CHALMERS, CORBIN, 
KNOX, MATHESON, MAXWELL, MITCHELL, STODDARD- DAYTON, 
UNUSUAL TYPES OF MOTORS HAS FOR A FOUNDATION THE CHAR- 
AS, FOR ILLUSTRATION, IT IS THE USUAL CUSTOM TO CAST THE 
TYPE OF CYLINDERS IS DESIGNED WITH A 8EPARABLE HEAD. 
SORT, AND. FROM AN INSPECTION OF THE SEVERAL LISTS, IT 
FEW EXCEPTIONS NOTED, FOLLOW ALONG MORE OR LESS 
CONSTRUCTION A3 A BASIS FOR DISCUSSION; DESPITE THE WELL- 
REMAINS THAT THERE ARE BUT TWO DESIGNS OF RECORD 
CONSTRUCTION 



form in the combustion chamber, and over-heating will be the 
result. Strange to relate, even going down a long, steep grade 




Single-Cylinder (Ventical) Brush Motor 




Four-Cylinder, Two-Cycle Elmore Motor 




Six -Cylinder Air-Cooled Franklin Motor 



Fcur-Cyllnder Cadillac Motor with Copper Jackets 

will bring on the very condition that it is so desirable to abort ; 
the motor will have to be run without load, and in order to 
prevent it from racing, it will have to be run on a retarded 
spark. 

The "soft" performing motor has the advantage in other 
respects. When the clutch is disengaged, if the motor is of 
the "hard" performing sort, it will speed up greatly; if it does, 
and the speed is allowed to climb to heights, the secondary 
moments will increase as the velocity squared, and the life of 
the parts will be much affected. 

From still another point of view it remains to attack the 
problem; the minimum of depreciation of a motor may be main- 
tained when the total of the revolutions of the crankshaft, 
coupled with the minimizing of the maximum speed attained 
at any one time, more nearly accords with the distance the 
automobile makes, measuring the same in any convenient unit, 
as in miles per hour. There are two conditions under which a 
motor may be damaged, i.e. (a) when it is permitted to race, 
and (b) when it is slowed down by over-work. 

When a motor is allowed to race the strains in the members 
will increase as the velocity squared, and if the motor is slowed 
down by over-work, the strains will increase in the inverse 
ratio of the speed. The first condition is expressed in the 
algebraic sense by the formula: F=Wv"/2g, and the second 
condition is exposed in the equation : 

H.P. x 33,000 
P = ; 



S»RS 

H.P. = horsepower; P = torque in pounds; R = radius of the 
crank-arm, and S = crankshaft speed in revolutions per minute. 

The avoidance of over-working the motor, contrary to the 
not unusual method of feeding more gasoline, should be accom- 
plished by a proper adjustment of the gear ratio. The motor 
for a given automobile, no matter how small its rating may be 
within reasonable limits, will maintain its power speed if .he 
gear ratio is properly adjusted. In applying a given motor to a 
given chassis, the coefficient of stability of the motor must be 
studied, and the weight of the chassis must be counted upon 
ere the speed is fixed by the gear ratio. It is on this account 
that it is possible to employ a 10-horsepower motor to propel 
a 5-ton truck at a relatively low speed, and a 50-horsepower 
motor to propel a i-ton passenger automobile, the difference 
being in the increased speed. 

Reasoning Conflicts with Commercial Aspirations 

The power of reasoning, when the cost does not have to be 
counted, is noted for its piquancy; most men think clearly when 
other men pay the score. This is not strange, but it is the 
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foundation of the thought that men who must foot the bill 
should allow other men to do the thinking. True principles are 
not to be set aside merely because they run one into the neces- 
sity of hiring an accountant to keep track of the items — that is 
what accountants are for. 

The true commercialism, when it is cleared of all debris, will 
show a clean pair of heels to the trick of over-loading the motor 
through the simple expedient of utilizing a low gear ratio. The 
automobilist who puts money into an automobile that will go 
fast, very fast, indeed, on a level hard road, with a relatively 
heavy chassis, or a small-powered motor in a moderately bal- 
lasted chassis, meets his Waterloo when he comes to a long, 
steep hill; the motor will be over-loaded; the automobilist will 
discover the fact after all the damage is done; his cue lies in 
the slowing down of the motor, and, according to custom, just 
before the speed of the motor is completely snubbed, the auto- 
mobilist will slide into a lower gear. In this will be seen not a 
device for saving the members of the motor from life-reducing 
strains, but the strong desir.e, on the part of tke automobilist, 
from having to get out and re-crank the motor. 

True principles, when they are properly applied, will scarcely 
take the "industry," or lack of it, of the automobilist into ac- 
count, at all events as a primary consideration, although it is 
plain that the very plan which serves well for the motor, also 
assures the automobilist that his motor will not be over-loaded; 
hence he need not harbor the fear that it will stop on a hill, or 
in the mud. But the automobilist will have to content himself 
with less speed on a level, hard road, or, if he desires speed, 
with safety, and low depreciation, he will have to pay out more 
money and get for it a larger motor for the given chassis. 

When automobiles were first adapted to service they were 
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TYPES OF MOTORS WITH BLOCK CYLINDERS, INCLUDING BRUSH, 
PALMER-SINGER, REGAL N. S. G. V., STEARNS 16-30, STODDARD- 
ROADER, SCHACHT, ST AVER-CHICAGO, WARREN-DETROIT, 
THAT THE BLOCK TYPE OF MOTOR HAS GAINED FAVOR 
LAST YEAR WITH THOSE FOR 1911. THE BETTER FOUNDRY 
REQUIREMENTS, ARE ARGUMENTS IN FAVOR OF THIS TREND. 
OTHER TYPES OF CYLINDERS IS A MATTER THAT WILL NOT 
PRACTICE IS NOT WITHOUT LIMITATION. 



looked upon as the toys of the rich, due to the fact that makers 
were unable to foresee that the time would come when the dis- 
order known as "tinkeritis" would be eradicated. There still 
remains a considerable number of petty difficulties, which can 
only be underwritten with safety when the users of cars learn to 
let well enough alone. It may not be well understood, but the 
first thing that a young man does when he starts out on his 
career with the idea of becoming a marine engineer, for illus- 




Showlng Bloc Construction of the White Motor 




Hudson Bloc Type of Motor 



16-30 Bloc Type Stearns Motor 

tration, is to acquire a commodious "squirt can," either by right 
of purchase or finding one that is enjoying a vacation, and 
equipping himself with a monkey-wrench besides. He exhibits 
rare industry, first by destroying everything that the monkey- 
wrench will fit, and then by wasting a vast quantity of lubri- 
cating oil, perhaps with the idea that he will be able to fix up 
the damage that he unconsciously does with the monkey-wrench 
under thtf impetus of uncontrolled brute strength. It is a dan- 
gerous thing to say to an automobilist, "let it alone," since, in all 
fairness, the time is sure to arrive when even the most sturdy 
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CHALMERS 30. FLANDERS 20, EVERITT 30, HUDSON. 33, LAMBERT, 
DAYTON 20, WHITE, KLINE-KAR, BERGDOLL, HENRY, KRIT, PENN 30, 
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E-M-F (Flanders Twenty) Bloe Motor 





Six-Cylinder (Three-Cylinder Bloc) Palmer-Singer Motor 




Two-Cylinder, Two-Cycle Atlas Motor 



Four-Cylinder Kline Motor, Bloc Construction 

mechanism will need a little attention of a timely nature. 

There is just a little danger that the desire for noiseless per- 
formance in motors is leading to a disorder which it is not diffi- 
cult to trace to the strangling effect of a muffler which is noise- 
less because it will not let either the products of combustion or 
the noise out. It is useless to continue to discuss the questions of 
scavenging, and to point out how detrimental they are to good . 
performance if the exhaust products of combustion are corked 
in by a most efficacious form of stopper which is tolerated be- 
cause it is termed a muffler. 



Lubrication for Motors 



DEALING WITH THE PROBLEM8 OF MOTOR LUBRICATION, 
SHOWING HOW THE PRES8URE VARIES AND THE EFFICACY 
OF THE SEVERAL PLANS IN VOGUE 



THE modern theory of lubrication is the theory of the oil 
film. The old ideal of a coefficient of friction gives .place 
to the more suggestive theory that the resistance to mo- 
tion is due to the shearing of a film of oil, which -more or less 
completely orevents metallic contact and abrasion. The im- 
portance of the film is shown by considering that the resistance 
of a fully lubricated surface may be only one per cent, of a 
similarly loaded surface in which an oil film is not maintained. 
Resistance to shearing depends upon the viscosity of the lubri- 
cant, thickness of the film, and the area of film in shear. The 



temperature of the film may alter its viscosity; the extent of the 
film may not be equal to the extent of the bearing; the thickness 
of the film may not be such as to entirely prevent abrasion, and 
the clearance in the bearing may be irregularly distributed and 
inaccurate, and similar disturbances may be created by bad 
alignment of the shaft or its springiness, so it is not possible to 
entirely solve the problem. As usual in engineering, theory may 
direct or explain practice, but experience must determine it. Cer- 
tain positive conclusions, however, may be taken as established, 
viz. : 
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(a) The resistance decreases with the thickness of the film. 

(b) The resistance increases with the viscosity of the lubri- 

cant very materially. 

(c) The point of nearest approach is approximately 90 de- 

grees from the line of load. 

(d) The points of maximum and minimum oil film pressure 

are approximately at equal distances from the point of 
nearest approach. 

(e) As the speed increases the points of maximum and mini- 

num oil pressure get farther and farther apart, till at 
very great speeds they are in the line of load. 

(f) As the speed increases the eccentricity of the oil film be- 

comes less. 

(g) The concentric position is the one of least resistance. 

(h) Oil should be supplied at a point where the supply pres- 

sure is greater than the film pressure. 

(i) The loading for a given speed must not exceed a certain 

limit at which the oil film is broken, 
(j) This limit may be increased by lengthening the bearing, 

so increasing the cooling influence on the bearing, 
(k) Oil grooves wrongly placed may destroy continuity of 

the film. 

(1) A motion of pure rotation produces automatic mainte- 
nance of the film, provided the supply is adequate. 

(m) The temperature varies throughout the bearing, the high- 
est temperature being at the point where the film is 
thinnest. 

Further, in the case of a reciprocating load we know that a 
such a load, irrespective of rotation, produces automatic 
lubrication, and that heavier mean loads can be supported if the 
direction of load is reversed, because the lubricant is more vigor- 



TYPES OF MOTORS WITH INDEPENDENT CYLINDERS, INCLUDING 
GLIDE, JACKSON, KNOX, LAMBERT, MclNTYRE, MAXWELL, 
ONLY CAR, LUVERNE, PITTSBURGH SIX, SCHLOSSER, 
BERKSHIRE, CLARK, CAMERON, GREAT WESTERN, FULLER, 
THIS FORM OF CYLINDER CASTING HAS BEEN POPULAR 
MOTOR IS, OF COURSE, A LITTLE LONGER; THIS HAS THE 
BEARINGS, AND THE NECESSITY FOR THEM GROWS IN ABOUT 
THE FOUNDRY WORK THE CYLINDER CASTING IS ATTENDED 
TAKE VERY KINDLY TO. 
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Elmore Two-Cycle Motor with Individual Cylinders 




Rambler Motor with Individual Cylinders, Showing Magneto 




Cadillac Thirty Motor with Copper Jacketed Individual Cylinders 



Rambler Motor with Individual Cylinders. Showing Carbureter. 



ously sucked in, and the retardation of surfaces approaching one 
another normally increases very rapidly as the film becomes 
thinner. 

Generally speaking, failure of lubrication is caused by rupture 
of the film due either to inadequate supply of lubricant; reduc- 
tion of the viscosity arising from excessive heating, either gen- 
eral or local; badly placed oil grooves; overloading; grit, or to 
impurities, such as water, reducing the film-forming quality of 
the oil. 

Assuming that the bearings are not overloaded, that system of 
lubrication will be best which best ensures that other causes of 
failure shall not occur. 

For high-speed steam-engines positive lubrication has been 
demonstrated to be ideal, and it is preferred by many designers 
of motor car engines. Various splash and gravity systems have 
been very carefully designed and worked out for car motors; 
and the success attained by them has been great 

Good results occur in a steadily loaded bearing, owing to the 
copious supply preventing excessive local heating of the film. 
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APPERSON, CADILLAC, CARTERCAR, CORBIN, ELMORE, FRANKLIN, 
OVERLAND, PULLMAN, THOMAS, ATTERBURY, LEXINGTON, METZ, 
STERLING, A. B. C, GREAT SMITH, AUBURN, ADAMS- FARWELL, 
GROUT, HALLADAY, KENMORE, KLINE KAR AND RIDER-LEWIS, 
AMONG A CERTAIN CLASS OF DESIGNERS FROM THE START. THE 
ADVANTAGE OF ALLOWING FOR A LONGER LENGTH OF MAIN 
THE 8AM E RATIO SINCE THE CRANKSHAFT MUST BE LONGER. IN 
WITH MUCH CERTAINTY, AND THIS IS A POINT THAT DESIGNERS 




Overland Forty Individual Cylinder Motor 




Model A, Only Car Motor, with a Long Stroke 

leading to rupture. This is borne out by the experience that an 
engine with forced lubrication takes longer "run in" than one 
with splash or gravity supply, and further that its bearings take 
longer to take up a high polish. The benefits of forced lubrica- 
tion are best realized with a circumferential groove, 'which en- 
ables heavy loads to be taken at high speeds. 

Its rapid adaptability to various conditions and its positive 
maintenance of the all-important oil film are points in favor of 
positive lubrication. Splash and gravity systems require elabo- 
rate oil grooves, troughs and oil ways. With positive lubrica- 
tion it is usual to provide a circumferential groove to supply oil 
at whatever point the minimum film pressure exists. Where 
more circulation is required, one or more horizontal grooves 
are cut in the bearing at suitable points, forming practically an 
oil pad, and also by increasing the circulation, having an im- 
portant cooling effect on the bearing. 

Some makers apply positive lubrication to main bearings only, 
and others to main bearings and crankpins; others carry it to 
the gudgeon pin, and in some cases it is also carried outside to 
details of the transmission. 



For oiling the gudgeon pins, which are heavily loaded and 
have comparatively small reciprocating motion, much is to be 
said in favor of positive feed. There is a tendency for oil to 
"cake" and often carbonize on the crank case side of the. piston 
head, and the drip system usually arranged for with splash lubri- 
cation may sometimes be a source of trouble, carbonized oil and 
carbon dropping into the oil ways, and causing wear or clog- 
ging of the oil hole. The oil is heated by the piston, and may be 
very hot and thin when it reaches its point of application. 

In forced lubrication it is the usual practice to arrange baffles 
to prevent excessive oil being carried up the piston trunks. An 
adequate supply of oil to the gudgeon pins often leads to ex- 
cessive lubrication of the pistons, and subsequent trouble with 
cylinders, valves and ignition. 

To prevent the efflux of oil from the main bearings in en- 
gines it is customary to use properly designed end plates, with 
baffles or thrower rings on the shaft. 

In designing a forced lubrication system, the following points 
are kept in mind : A pump of ample size, with good big suction 
and delivery pipes. A good rule is to make the discharge from 
the pump at full speed depend upon the total clearance. Thus, 
with a plunger pump, if the volume swept out per minute on the 
discharge stroke be V, and the sum of the peripheries of all 
bearings at each discharge point be P, then V=8X P is a good 
value. 

P 

For the main delivery pipe, if B be its bore, take B — . 

480 

Another point which makes it necessary to have an ample 
pump is that, due to centrifugal and inertia effects on the oil in 
the moving parts, variations in pressure occur beyond those due 
to fluid friction and escape at clearances. 

Oil pumps of various types are used, the most common being 




Air-Jacketed Individual Cylinder Franklin Motor 
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Cunningham Unit Power Plant 




Maxwell Type of Unit Power Plant 

the plunger, gear, and vane types. The first is the most positive. 
The second is good, and lends itself to simplicity of design. 
The third acts as well for moderate pressures. The result de- 
pends upon the character of workmanship of the pump used. 
The great question is to have the pump strong enough, in view of 
the fact that it is usually rather diminutive. 

Characteristic Performance of Bearings and Pumps 

A good ur/feVstanding of the requirement from the point of 
view of pumfjs, or other means for supplying lubricants to bear- 
ings may be obtained by inspecting the diagrams as here repro- 
duced, originally appearing in an article on forced lubrication 
which ran in The Automobile in an explanation of some experi- 
ments which were made by R. K. Morcom. Quite a number of the 
ideas that were enlarged upon on this occasion , are suitable for 
use in illustrating principles of the broad question of lubrica- 
tion, although as the diagrams first appeared they were so 
limited in scope that they were only applicable to the explana- 
tion of the phenomena of forced lubrication. 

Referring to Pig. i and to (A) showing diagrams taken of the 
oil pressure at various points, in a test with a load pressure of 
24 pounds per square inch. The index to the curves is aS 
follows: , i 

A 500 r.p.m. 20 lbs. per sq. in. oil pressure. 

B. 1,000 r.p.m. 20 lbs. per sq. in. oil pressure. , . 1 

C. 1,000 Tip.m. 20 lbs. per sq. in.' oil pressure: 

D. 1,000 r.p.m. 40 lbs. per sq. in. ojl pressure. 

E. 500 r.p.m. 40 lbs. per sq. in oft psCssure. 

F. .1,000 r.p.m. 40. lbs. per sq. in. oil pressure. 

G. 660 r.p.m. 20 lbs. per sqT ini.^il 'pressure.' 

Referring to (B) Fig. 1, there are three curves of pressure, 



TYPES OF POWER UNITS, INCLUDING ATLAS, CHALMERS, HAYNES. 
MOLINE, STEVENS- DURYEA, ABBOTT-DETROIT, CUNNINGHAM, 
NUMBERS ENORMOUSLY WITHIN THE YEAR AND IT LOOKS 
BE ONE OF THE PERMANENT FEATURES OF STANDARDIZED 
PRACTICE TO LIMIT THE UNIT POWER PLANT DESIGN8 TO 
BECAUSE OF ITS COMPACTNESS. THE IDEA OF HAVING THE 
THE MOTOR IS ATTRACTIVE TO THE MAN WHO KNOWS 
UPON THE CARE THAT HE BESTOWS UPON A SINGLE UNIT. 



which will be more clearly understood if the reader will glance 
at the diagram of the crankshaft below. A study of these dia- 
grams will show how the pressure goes up and down during the 
rotation of the crankshaft, changing with the cyclic relations, 
being a maximum during the explosion and subsequent per- 
formance of the power stroke, reaching well above 1,200 pounds 
per square inch at certain points in the revolution. Such pres- 
sures would be quite out of the question were it not for the 
fortunate circumstance that they are not constant, and, while it 
is assured that the lubricating oil will be squeezed out during 
the time of these high pressures, it goes in again, if the supply 
is adequate and under sufficient pressure, when the pressure is 
lowered, so that oil can cushion the succeeding pressure period. 

While the question is up it will be well to consider the ap- 
proximate speed of running that must be tolerated in motor 
work. This is brought out in (C) Fig. 1. The exact speed of 
rubbing of the gudgeon pin surface will not be the same in all 
motors, but the data of this particular motor is given in the 
illustration and it will be feasible to compare this performance 
with other cases if it is desired to do so. 




Haynes Model 19 Unit Power Plant 




Lion Unit, Power Plant Construction 



Digitized by 



Google 




HUDSON. HUPMOBILE, JACKSON, KNOX, LAMBERT, MAXWELL, 
KRIT, SCHACHT. UNIT POWER PLANTS HAVE INCREASED IN 
AS IF THIS FORM OF MOTOR AND TRANSMISSION COMBINED IS TO 
DESIGNS OF THE FUTURE AUTOMOBILES. TRUE, IT IS THE 
MOTORS OF A CERTAIN POWER, AND CERTAINLY IT IS ATTRACTIVE 
CLUTCH AND TRANSMISSION WITHIN THE SAME HOUSING AS 
AUTOMOBILING; IT ASSURES HIM THAT HIS SUCCESS DEPENDS 



The question of the pressure in pounds per square inch as it 
relates to the total pressure in pounds is handled in (D) of the 
same figure. In view of the fact that the projected area of a 
bearing is more or less an unknown quantity, due to the fact 
that, while it should be equal to the diameter of the bearing 
multiplied by the length, there is little assurance that the contact 
will be equally perfect for the whole length, it is impossible to 
state that the pressure around the bearing will be on a certain 
number of degrees of arc. This figure expresses the thought 
that there is a relation of total pressure to the pressure per 
square inch that will have to receive a little attention in bearing 
work, and it is on this account that the makers of automobile 
motors expend so much valuable time in scraping bearings. 

As a further indication of the great variations that take place 
in the pressure on bearings reference may be had to Fig. 2, in 
which (A) presents curves of the pressure on gudgeon pins of 
both double-acting steam engine and a gasoline motor. It will 
be observed that the pressure on the pin of the steam engine 
is much softer than it is in the case of the gasoline motor, and 
that the variations in pressure in the gasoline motor example 




Ohio Type ot Unit Power Plant 





Chalmers Thirty Unit Power Plant 




Jackson "30" Power Plant 

jmm 



Hupmoblle Unit Power Plant 

are sharp. An examination of the curves (B) of the same 
figure will disclose some very high bearing pressures; the 
maximum pressure is not far from 1,410 pounds per square 
inch. There is one other point that this curve brings out; the 
pressure on the pin is not nearly the same when the load 
changes. Strange as it may seem, the pressure is very much 
greater when the motor is running at full load and half speed 
than it is at full load and full speed. This casts light on the 
troubles that come to motors on long grades. When the pull 
of the motor is maximum for the minimum speed, the danger 
of trouble is greatest. Automobilists- who do not care to slide 
gears, if this point is well taken, are the ones who will be 
singled out for a large repair bill. It is on this account that 
the builders are paying so much attention to the bearing ques- 
tion, making sure that the projected area of the bearings will be 
liberal, and, in view of the difficulties involved, scraping in the 
bearings with more than ordinary care. 

Pump Capacity Is a Prime Consideration 

It is not the presence of a large supply of lubricating oil in 
the well that makes a good running motor, and designers no 
longer rely merely upon a large pump and a method of driving 
the same. It is important to consider the effect of speed and 
pressure on the output of the pump, and much admirable data 
has been collected in this division of the field. Fig. 3 shows 
three sets of tests of reciprocating pumps, and at (A) the effect 
of speed under a given set of conditions is set down. Taking 
the pressure curve I, in this chart, it will be observed that the 
capacity of the pump went up with increasing pressure, but the 
curve II of the same chart shows a falling off of the capacity 
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of the puinp as the 
pressure increased ; 
the speed of driving 
of the pump was 
higher, thus indicat- 
ing that the speed of 
the pump must be 
considered concomi- 
tant with the pressure, 
or an allowance must 
be made in the capac- 
ity of the pump. The 
curve III shows the 
performance at a still 
higher speed, and the 
capacity of the pump 
lowered in conse- 
quence, but not so 
much in proportion. 

The curve (B) of 
the same pump under 
different speeds and 
pressures, shows a 
difference in the per- 
formance, and if the 
reader will note that 
the temperature o f 
the lubricating o i 1 
was 68 degrees 
Fahrenheit in this ex- 
ample instead of 63 
degrees as in the case 
(A), it will be possi- 
ble to account for the 
differences realized. 
In the same way, by 
examining the chart 
(C) of the same fig- 
ure it will be ob- 
served that perform- 
ance is widely altered 
and attention is called 
to curve IV, repre- 
senting the perform- 
ance at 1,370 revolu- 
tions per minute, in 
which case the capac- 
ity of the pump fell 
away to o at 44 
pounds per square 
inch. In this case the 
temperature of the oil 
was 66 degrees 
Fahrenheit, and the 
suction head against 
which the pump had 
to lift was 2 inches. 

This is a fine example of how failure can be courted in the ab- 
sence of a little investigation, and it is worthy of note that 
makers have settled a large number of problems of just this 
type within a year. 

The oil pipes and oil ways should be ample in area, free from 
sharp bends and corners, and of adequate strength to stand the 
highest pressures that may fall upon them. Where it is possible, 
hollow shafts and rods are used to facilitate the distribution. 
Oil pipes are carried in positions where they will not get in the 
way of overhauling, and will be protected from risk of damage. 
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VARIATION IN PRESSURE ON BEARINGS 

Diameter of Pin 1J<" 
Stroke of I'Uton SJf" 
R.P.H. 1200 




DIAGRAM SHOWING SPEED OF RUBBING 
BETWEEN GUDGEON PIN AND BRASS 
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EQUIVALENT POUNDS PER SQUARE INCH 
FOR GIVEN PRESSURE 



Fig. 1 — (A) Variations of oil-pressure on 
bearings; (B) Variations of pressure on 
crankpins; (C) Speed of rubbing of gud- 
geon pin; (D) Equivalent pressures in 
pounds per square Inch 
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The edges of oil holes 
in parts subject to 
stress should be care- 
fully rounded. 

The best place for 
locating an automatic 
valve to relieve the 
pressure where heavy 
oils are used in cold 
weather is on the de- 
livery pipe close to 
the pump. 

A very short time 
is required to warm 
up the oil, and the 
trouble from this 
source is probably 
less with positive 
lubrication than with 
any other system. 

That there are hid- 
den dangers in con- 
nection with the lubri- 
cating problem may be 
quite well under- 
stood, but the three 
charts in Fig. 3 show 
very clearly that a 
slight difference in 
the lift of the lubri- 
' eating oil from the 
source of supply to 
the force pump is 
sufficient to bring on 
an acute form of pos- 
sible failure, owing to 
the shape of the curve 
of delivery of oil as 
the speed of the pump 
is increased. If the 
pump loses its suction 
it will not pick up 
again, and the flow 
of oil will then be 
stopped. The curve 
(C) IV in Fig. 3 il- 
lustrates very clearly 
the points to be made, 
and the great danger 

lies in the rapid falling off of the supply of lubricating oil after 
a certain point is reached in the range of the speed of the 
pump. If it can be shown that a 2-inch suction is sufficient 
to induce an alarming condition, this should be taken as proof 
of the desirability for reducing the suction head to zero. 
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Fig. 3 — (A) Capacity of an oil pump dis- 
placing oil In a semi-solid state; (B) 
Capacity of an oil pump displacing oil at 
68 degrees Fahrenheit; (C) Pump displac- 
ing oil under a suction lift of two Inches 
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Pressure on Gudgeon Pin 




Pressure on Gudgeon Pin 



Fig. 2 — (A) Observations of pressures on gudgeon pins; (B) Ob- 
servations of pressures under a different set of conditions as stated 
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ROGRESS in the establishing of standards for 
proper guidance in the building of automobiles 
is being made, although to the casual observer 
it would seem as if inactivity has a strong grasp 
on the situation. The first effort in the direc- 
tion of the standardizing of automobile parts 
was made by the "Mechanical Branch" of the 
A. L. A. M., and those who take an interest in 
automobile activities are fully conversant with 
the splendid results obtained, but the time ar- 
rived in the career of the various makers when it was foreseen 
that standardizing work must necessarily be conducted by a 
neutral body, so when the Society of Automobile Engineers 
became sufficiently organized and representative, the work of the 
Mechanical Branch was turned over to it, and last year, under 
the splendid management of President Howard E. Coffin, of the 
S. A. E., a plan was outlined which is as far-reaching as it is 
incomprehensible to the man who merely rides in an automobile. 
In order to push this work of standardization to the utmost 
limit the Society of Automobile Engineers entered into an 
arrangement with Coker F. Clarkson whereby he became the first 
managerial secretary of the society, and when it is remembered 
that the work of the Mechanical Branch was ably conducted by 
Mr. Clarkson, it will be more readily understood why the activ- 
ities of the last year in the society annals have resulted in the 
crystallization of a plan which, by the very success it has already 
attained, reflects the complete standardization of the materials 
for automobiles, and the fixing of sizes which experience has 
shown will produce the desired result and make for users of 
automobiles that stability of investment which removed American 
railway practice from the realm of speculation and landed it on 
the platform of financial security and commercial worth. 

There is a tendency among the most radical of the inventive 
class to decry efforts at standardization. They fear that the art 
will be dwarfed : in other words, that the door will be closed to 
progress. They seem to overlook the fact that the process of 
standardization is a progressive one. and that the conclusions 
which are being reached are the result of the combined experi- 
ence of all the engineers in the industry. Nor are these engineers 
free to reach abstract conclusions: they must recognize the 
potency of financial considerations, and with ear to ground they 
listen to the rumble as it is generated by the users of automo- 
biles in every part of the country. 

This great plan can be safely left in the hand- of the men who 
are doing the work They no doubt fully realize the fact that a 
type of car might win fame "ti a well-contrived racing 
track and yet compete but poorly with a wheelbarrow on a 
hilly roadway. The experience of umts of cars on all kinds 
of roads in different sections of the cottntn introduces such a 
wide variety of conditions, all of which are known to these men. 

at they are enabled t" foresee tin- difficulties from every point 
(if view, and if they fail to accept with vivacity the well-meant 
suggestion '>f the man who learn-, all abort it in a single make of 
car in a certain section of the country, it is because his version 
is based upon observation from a single point of view and too 
limited in scope to satisfy an exacting situation, 

Some of the Undertakings for Standardization 

Passing over the work which was done by the Mechanical 
liranch. it having been reported in Tin: Automobile last year, it 
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will be apropos to refer at once to the standardization of pressed 
steel channel frames, which was taken up by the society at its 
midsummer meeting last year at Detroit, in which the specifi- 
cations for the material were discussed at length by L. R. Smith, 
of the A. O. Smith Company, of Milwaukee, Wis., and tabula- 
tions were presented for side bars to be used in automobiles 
with wheelbase length ranging between 100 inches and 134 1-4 
inches, with agreeable increments between. All necessary dimen- 




A— Rear view of fore-door type of touring car, with a torpedo stern and a cubby-hole with 

a trap door 



sions were carefully prescribed, and it was pointed out by 
numerous of the designing engineers that the fixing of these 
sizes should not only reduce the cost of 
production, but make side-frame failures 
a remote contingency, confining them to 
the results of accidents, whereas in the 
past "wilting" side bars were too numer- 
ous to be regarded as the proper thing. 
In Mr. Smith's presentation of this im- 
portant subject he included drawings of 
side bars, giving standardized radii of 
curvatures, and concluded with drawings 
of cross bars, pointing out at the same 
time that the cost of production is enor- 
mously increased when each designer 
makes what he thinks will suit his pur- 
pose, thus requiring the mills to pile up 
a store house full of dies and sizes of 
stock that it takes a long time to get, it 
being the case that it would be imprudent 
to invest in the many special sizes of 
plate metal on the mere chance that a 
call might be made for it. 

Seamless Steel Tubing Was 
Also Standardized 



the whole field, whereas in 1907, according to H. H. White, of 
the S. A. E., there were 1600 separate sizes of tubing in more 
or less demand from the various automobile plants, and the diffi- 
culties became so enormous that tube mills refused to stock up. 
They filled orders after they received them, so that the time 
required to procure tubing was very great indeed, and the build- 
ers of automobiles were compelled to invest in steel tubing many 
months before they had any use for it. 

Those who study economic problems 
will fully understand that the place to 
keep the material of which steel tubing 
is made is in the mine until the time 
arrives for its actual use. Nature's 
store house seems to have been pro- 
vided so that men would not have to 
pay interest on the money value of the 
materials therein stored, but the very 
instant the raw material is disturbed 
and it is energized by activity, the 
money cost is involved, and during all 
the period between the mining of the 
raw material and its final disposition, 
whatever amount of money is involved 
in the movement requires that the final 
purchaser shall pay interest upon it, so 
that it stands to reason that it is an 
economic fallacy to continue a set of 
conditions that will result in having to 
store stock for months, or perhaps a 
year or more, simply because the mills 
are placed in a position where it would 
be suicidal for them to manufacture for 
stock as they would be required to do 
of conditions. Moreover, the quality 
also better when there are not so 



under the old set 
of the material is 




It took but a very little discussion to 
bring to light the fact that the makers of steel tubing were 
required to carry in stock, or make to order, an enormous number 
of sizes simply because the draftsmen in the various engineering 
offices of the makers of automobiles put down whatever dimen- 
sions they happened to think of, frequently without consulting 
any list at all. As a result of an effort to standardize steel tubing 
it was found that 50 sizes and gauges were sufficient to cover 



-Fore-door type of touring body, with oval cowl, divided front seats, and a tonneau for 

five passengers 



many sizes 
and certain. 



to cope with; the gain is therefore manifold 



A Committee on Standards Has Charge 

The work of standardizing steel, brass, bronze, aluminum, 
cast iron and other materials used in automobiles is in the hands 
of a large committee of automobile engineers with suitable sub- 
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divisions so that the different classes of materials may be given 
the benefit of mature deliberation on the part of men whose 
familiarity with the respective subjects is well appreciated by 
their confreres. It is the plan to have this committee report 
the very extensive progress it has made at the next meeting of 
the society, which will take place in New York City, Wednesday 
and Thursday, January 11-12, where the members will convene 
in the establishment of the Automobile Club of America. 

It is more than likely that the 
variations of current practice - in 
anti-friction bearings as previously 
referred to by D. F. Graham, member 
of the society, will have attention, and, 
doubtless, the work of the metallur- 
gical committees will be given a 
wide measure of consideration. Follow- 
ing up the committee work discloses the 
fact that it has unified the many com- 
plicated questions in relation to the ma- 
terials for screw stock, low carbon steel, 
machine steel, carbon steel for crank- 
shafts, carbon steel for springs, 3 1-2 
per cent, nickel steel, chrome nickel steel, 
chrome vanadium steel, silicon steel, and 
in the casting department, such materials 
as valve metal, steel castings, cast-grey 
iron, malleable iron, Babbitt metal, 
white brass, phosphor-bronze, valve 
bronze, yellow brass, aluminum alloys, 
and seven specific methods of heat- 
treatment which are known to be effi- 
cacious, fixing temperatures, the compo- 
sition of baths, and other details. The 
standardized literature on the subject treats with the question in- 
volving elastic limit and tensile strength of materials, refers to 



is more to the point to employ appropriate grades of steel than it 
is to court an extravagance. 

The impatience of the man who pays real money for an 
automobile has absolutely nothing to do with the shaping of an 
industry; if he gets "current" product it is all that he is entitled 
to, and if the model he selects is rendered obsolete by time, it is 
to time that he must look for the remedy. To whatever extent 
the dissatisfied purchaser attempts to force the tndusry to take 





C— Fore-door type of body, with top and Inside control 



elementary definitions, points out the impracticability of certain 
types of specificatioils, gives the dimensions of properly con- 
trived test specimens, refers to the proper use of the pyrometer, 
gives consideration to alternate tests, and calls attention to un- 
wise expense as when alloy steel in the unheat-treated stage 
is used in preference to carbon steel under suitable conditions 
or by reshaping parts. At all events the time has come when it 



D — Fore-door type of touring car, with a "dodger" cowl and top 



a short cut to victory, provided the influence has a deflecting 
trend, it is to that extent that the path will have to be 
retraced and the work done over again. 
Final and lasting success will only be 
present if the foundation upon which the 
industry rests is without a fault. Those 
who are directing the affairs are alive 
to the fact that a harmonized set of ma- 
terials must be depended upon as the 
foundation of the industry. Fortunately, 
nearly all the supporters of the automo- 
bile industry are men of intelligence 
and discrimination, and they are cap- 
able of assuming a serene attitude and 
even encouraging progress along stand- 
ardized lines. 

There are other conditions that are 
working to the good of the automobile 
The results of practice are refining in- 
dependent of any other consideration, 
in other words, there is a certa'n auto- 
matic process going on all the time. To 
illustrate this point, it is only necessary 
to point out that when an artisan starts 
out to do a piece of work, if it is new 
to him, he will be clumsy at first, but 
in the course of time he will assimilate 
what may be called the tricks of the trade, and each succeeding 
day will bring its measure of refinement, so that in the long 
run the work will progress and become stable. But if the work- 
man improves in t'me, it is no less true of the state of the ma- 
chine tool art, and as each little refinement is added to the ma- 
chine tools it will be reflected in the quality of the work turned 
out, and it is in these directions, as well as in connection with 
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the standardization of materials that 
the automobile, as a machine, is being 
crystallized and rendered fit. 

Many Body Refinements Now 
to Be Had for the Asking 

Before a good understanding of the 
progress that has been made in body 
designing will be fully appreciated it 
will be necessary to open up the 
"Historical'' section of The Automo- 
bile and observe, by means of the 
sketches there given, what the status 
of body building was ten, nine, eight, 
or even three years ago. It should not 
be wondered at if the "coach-builders" 
of a decade ago labored under the im- 
pression that they had to be consulted 
and patronized when it came to body- 
work, and for several years they had a 
marked influence upon the style, design 
and finish of all the automobile bodies 
that were turned out. ' 

But there is a great difference be- 
tween a machine and a horse; this fact 

is rendered manifest in a hundred ways by experience. Without 
taking space in the discussion of the irretrievable past, as it re- 
lates to horse-drawn vehicles, it will suffice to point out that 
"finish" that was entirely satisfactory in vehicles of the past is 
not to be tolerated now. But if there are questions of finish 
that have to be kept in mind, they are not of the magnitude that 
creeps in with the matters of the shapes of bodies, as they should 
obtain, considering the character of the service desired and the 
expectations of those who have made a study of the situation. 

Of the points that are receiving, and are in need of exacting 
attention, mention will be made of ventilation of enclosed cars, 
the lighting facilities and how heating should be accomplished. 
Then, there is the ever-present wind, especially when the auto- 
mobile is traveling at a high rate of speed, although, in the 
Summer time a swarm of gnats will always make life miserable 
for the automobilist who is so rash as to go at almost any speed 
in an automobile that is not provided with a protective wind- 




F— Fore-door type of touring car. with divided front seats, a commodious tonneau, and 
electric-lighting equipment Integral with the overhanging cowl 

shield, or its equipment in the form of a "dodger"-shaped cowl. 

How Ventilation is Being Accomplished 

It is the limousine type of body that is the great offender 
from the point of view of ventilation. The man who is ac- 
customed to cope with the ventilating problems of "public build- 
ings" would say that it is a simple enough thing to do ; all that 
is necessary is to place "ventilators" in the roof. But it remains 
for the "doctor," in this case, to remember that the air must 
be allowed to enter, which is a matter of admitting through an 
opening in the front, or through the side doors, unless it is the 
idea to keep the windows open. It would scarcely be worth 
while to go to the cost of providing windows, and, let it be ad- 
mitted, windshields, if it is necessary to put them out of service 
in order to provide the amount of air that must be available to 
the occupants of the limousine if it is to be maintained with 
truth that it is healthy to ride in conveyances of this character, 
This problem, like many more which 
the automobile art brought to light, had 
to be solved by automobile engineers. 
After a study of the matter it has been 
found that it is possible to properly 
ventilate limousines without dispensing 
with the facility of doors, windshield 
or windows, and without resorting to 
the use of ventilators in the roof of the 
body. 

All that is necessary is to so adjust 
the two-part glass front that the air- 
currents will enter through the lower 
slit and pass through the upper open- 
ing. The air-currents so set up are 
sufficient to maintain a good state of 
ventilation in the back compartment of 
the limousine; so good is the effect, in 
fine, that smoke from a cigar will float 
away completely without blowing right 
through from the front to the back 
portion of the body and out through 
a window at the rear; but there is 
none of the draught that would be so 
fatal to comfort were it necessary to 




E — Touring limousine fitted with one side door, a trunk on each running board, and storage 

space within the torpedo stern 
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G— Fore-door type of touring car. with an overhanging cowl and flaring smooth sides 

keep the back window of the body open for ventilating purposes. 

In some of the very latest bodies the upholstery question is 
handled on an unusually attractive basis to the man who knows 
how much dust there is concealed in the average cushion. Wood 
interior work is rapidly making a name that will scarcely die 
out, unless, in the course of time, some material can be found 
that will afford the same opportunity for decorative effect, be 
as clean, wholesome and light of weight, and offer other attrac- 
tions, without the drawbacks of upholstery, or, better yet, 
draperies. 

The automobile bodies that are now being finished in rare 
woods, embellished in the many ways that are so well known to 
the carver and the joiner, should be known for the measure that 
they should add to health, the pleasing effect that they must 
have upon the aesthetic sense of the person of refined, and culti- 
vated tastes, and that there will also be an appeal to the financial 
side of the situation, is one more point; wood interior work has 
lasting qualities that cannot be ignored by the economist. 

A brief in favor of deep cushions will 
include in its reasoning something about 
the effect it will ultimately have upon 
the mind of the designer of the chassis. 
Those who have to design springs are 
alive to the many problems involved, 
and to the fact that if the springs are to 
be responsible for all that may be de- 
scribed as "easy riding" qualities, they 
will be worked to such an extreme fiber 
strain that spring breakages must be ex- 
pected at too frequent ntervals. 

In some of the very latest and most 
luxurious body designs it is the practice 
to make the cushions even 28 inches 
deep, and, in such cases, it has been 
found that the chassis springs may be 
very much heavier and far less supply 
of course. It is true of springs that 
in add'tion to satisfying the conven- 
tional formulae for strength, there must 
be enough metal present to reduce the 
molecular work to a level to accord 
with the life expectation. Putting 
deeper cushions into the body will add 



to the life of the chassis springs to 
whatever extent that they may be added 
to in point of weight, up to the maxi- 
mum demand, after which extra ma- 
terial is more of a detriment than it 
is a benefit 

Comfort and Low Depreciation 
Considered 

From what has been said it would ap- 
pear that comfort and low depreciation 
go as companions, just as it is reason- 
able to expect that a thing, when it 
looks artistic, satisfies the remaining 
consideration — strength. When a de- 
signer starts out to fashion a part, the 
first thing that he does is to sketch it 
and make changes until the part satis- 
fies the artistic sense. If the sense of 
proportion is well developed, the de- 
signer will be able to so fashion the 
part that when he comes to make the 
calculations for strength there will be 
very little, if any, changing to do. It is not unusual for a good 
designer to so sketch parts guided by the sense of proportion 
that they will come quite right from the mathematical point of 
\iew. 

It is always necessary to make calculations and find out what 
is the difference between the shape as dictated by an artistic 
eye and the proportions as they may be settled mathematically. 
Perhaps it is not too much to say that it would have saved a 
large amount of the money that has been paid out for broken 
springs had designers consulted the "comfort" side of the situa- 
tion as it is indicated by 28-inch (deep) cushions for the seats, 
all, of course, with the proviso that the springs were to be 
given the benefit of more metal for their proper working. 

Safety and Comfort Form a Close Couple 

Good lighting facilities are at the bottom of the considerations 
for safety and comfort; certainly it is a comfortable attribute 
10 be able to see where the automobile is going, measuring the 




H — Touring limousine, with one side door and a sloping glass front fitted V-shape In two 
panels, with means for ventilation 
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What Makes Noise? 



HOW IS IT PREVENTED? IS THE POWER OF THE MOTOR EATEN 
UP BY IT? DOES IT TAKE POWER TO ELIMINATE IT7 




IND, especially the north wind, as it 
whistles down narrow streets, swings 
every tin sign as it hangs by its rusty 
hinges to a spike, and the noise that fol- 
lows is due to the vibrations of the thin 
metal swelled by the creaking of the 
rusty hinges. Loose mudguards swinging 
in the breeze are just as efficacious when 
it comes to noise, and, why should it be 
considered strange if the character of 
the noise is precisely the same? 
The curfew bell in the spire of the village meeting-house, 
melodious and deep in its intonations to all but children and 
lovers, holds in the hollow of its metal chamber waHs the very 
principle that some designers love so well that they use bell 
shapes; if the curfew bell tells children to go to bed it also 
tells automobilists that they will have to be a little more lynx- 
eyed and keen of hearing the next time it falls to their 
lot to purchase an automobile. The prisoner by the roadside in 
the South suffering a term of durance vile is chained to a 
cannon-ball to keep it from rolling down hill and away perhaps. 
At all events, it is a clanking chain, and its familiar sound greets 
the ear of the automobilist as he rolls majestically by in his 
49 horsepower skimmer. Why is the sound of clanking chains 
so familiar to the automobilist's ear? Is it not because he car- 
ries the same character of harmony around with him? Like 
the prisoner, not as a matter of choice. The linkages and levers 
of the brakes of his automobile are as ill-fitted as the smell of 
the exhaust from the motor with a poorly adjusted carbureter — 
they owe allegiance to the same poor designer. 

Go aboard a ship; listen to the anchor-chain as it pays out 
link by link through the hawser-pipe ; catch the sound ; what is 
it like? Does it not make a good imitation of a chauffeur 
sliding the gears of a taxicab? 

Pass a boiler factory; let the doors be closed to muffle the 
raw sound. What is the impression? Does it not constitute a 
good imitation of the noise that some trucks emit? 

Does Noise Take Some of the Power ? 

What a strange question to ask! Who ever heard an auto- 
mobile make a noise when the motor was stilled? dertainly 
power is absorbed by the parts that are responsible for the noise 
every time there is a bark or a clank. Is there much of a power 
loss from this source? Why not? Does it not take much pres- 
sure to bend a bar of steel or deform a casting? When a car 
is to be brought to rest from a high speed, what is the right 
thing to do? Clap on the brakes? Yes ! What are brakes? Bands 
fitted over drums. Do they differ from shafts in. ill-fitting jour- 
nals that bind every time the shafts bend and turn? Only 
in general appearance ; why be deceived ? 

When a workman equipped with a chisel and a hammer 
strikes a blow in the process of chipping a casting, it is quite 
easy to understand that he is doing some damage to the cast- 
ing — that is precisely what he is trying to do; he does not call 
it damage, to be sure; he desires to remove some of the metal. 
When gears clash what have we? They are made of hardened 
steel ; the teeth are pointed just like a chisel ; could the work- 
man strike a harder blow than is dealt by a 45- horsepower 
motor? Not the kind of workman who walks around on two 
feet and draws pay for his labor. 
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When the chauffeur throws into high gear on a bad road and 
the body bounces up and down like a house afire, what is the 
result ? Oh ! the springs equalize the road inequalities ; fine. 
Is the motor allowed to be a neutral witness? Would the body 
bounce up and down were the motor to stall? No? Why? 
Because the bouncing of the body consumes power from the 
motor. Does it amount to much? Try to bounce the body; 
just see if it is not quite a task. What is the result of this 
undue bouncing? Noise in the long run. The spring-eyes en- 
large; other parts go awry, and when the noise creeps in the 
power required of the motor is increased and the automobile 
becomes a candidate for a second-hand mart. 

How Is Noise Prevented in Designing ? 

The best way to prevent noise in automobiles is to so design 
them that they will bear absolutely no relation to either Oc- 
cidental or Oriental musical instruments. Keep away from the 
torn toms ; forget the cymbals ; abhor the kettledrum ; denounce 
the church bell; listen to the tuning fork only for the purpose 
of knowing how to survive its wiles ; and as for the bagpipes 
have none of them. 

But there is a great difference between muffling a sound and 
preventing its growth. If sounding boards are used to defeat 
the result it is necessary to employ a muffler. The muffler, 
while it may be in the form of a regulation device, will, more 
likely, take on the shape of thick walls, and in either case 
power will be absorbed . from the motor to compensate for the 
noise tendency. If the muffling is done by a device that is placed 
to silence the noise after it is generated, power will be absorbed 
by the muffler, since it takes energy to overcome energy, and in 
. addition there remains the weight of the device, and power must 
be expended in transporting this weight. 

Almost all forms of gears make a noise due to the bell shape 
they approximate. How to make gears that will not generate 
noise is an art that is as yet to be mastered. Deadening the 
sounds that emanate from gears means thick walls and some 
form of grease that will adhere to the gears, crawl in between 
the pressure faces, and in other ways dampen the vibrations or 
so slow them down that they will no longer serve as squealers. 
But gears d6 not offend half as much as a carbureter that is 
ill contrived for the motor it is supposed to serve ; the wheeze 
made by the wind as it whistles through the orifice merely 
tells how the carbureter is as a vampire throttling the motor. 

A difference of one pound per square inch in the depression 
of the intake is enough to reduce the power of the motor fully 
20 per cent., but it is a great misfortune that the gasoline con- 
sumption will go up enormously even in the face of this loss, 
so that the thermal efficiency is on the most miserable possible 
basis concomitant with the falling off of the power. 

But if the carbureter is too large, instead of being too small, 
the amount of gasoline that will be sucked in will be reduced, 
but to no good purpose. It is just as much of a detriment to 
mix too much air with the gasoline as it is to suck in too much 
gasoline with the air. Now, both of these conditions lead to 
the very noise of this story; it is self-evident that a motor 
that is incapable of doing the allotted work will labor. If 
quiet action is desired it must come from a power plant that is 
easily capable of doing the work; climbing up a flight of stairs 
is no more a breath-absorbing problem for a man than climbing 
up a hill is to a motor that is physically deficient. 
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RUDDER. 



HERE is an absolute demand at $2.40 per pound for 
every pound of Para rubber that can be produced. Such 
being the case, it is evident that the supply of wild 
rubber is in danger of falling below the required amount. 
All the more urgent, then, is the need of increasing the 
rubber plantation areas. In 1830 the first piece of rubber 
seen in America was brought from India. As it was found to 
be useful in rubbing out lead-pencil marks, it was named India 
rubber. There was but one piece of rubber in London in 1770. 
A curio-hunter paid a shopkeeper three shillings for it. Sailors 
v arriving in the United States from South America in 1823 wore 
^c^ibber shoes comprised of a single piece. Goodyear vulcanized 
ruo'er in 1843. As late as 1866 rubber shoes and rubber bottles 
aggr^iting four thousand tons yearly were imported into the 
Lnit~ %^;s from Brazil. In 1776 an Englishman filched 70,000 
Para rubbeiKjeds from the Amazon River region and shipped 
them to Kew o-- London. Two thousand of the seeds 
proved to be sound. '1 ..e , ( ._„dlings were planted in Ceylon. 
They propagated. By the year o. l8g8 the East T ndja Govern- 
ment had solved the problem of pu.._.: on ru t)ber culture. It 
was not until 1907 that the industry began tc „, lt any appreciable 
figure in the world's agricultural work. The to... output D f 
rubber last year, including all sorts, amounted to 69,37- „ tr i c 
tons (2,204.3 pounds to the ton), or 152,897.269 pounds, WL_ e 
value reckoned at $2.40 per pound, the price to which rubbci 
had settled in June, 1910, was $3"6.953.445-6o- 1° April, 1910 
the price of rubber vaulted to the highest point in history 
namely, $3.12 per pound. The price of all rubber is based on 
up-river fine Para. The name, Para, is used to designate the 
kind of rubber which is gathered along the Amazon River and 
its tributaries. The world's supply of rubber, not including 
Guayule and Pontianac, comprise- three classes: Para, planta- 
tion and other sorts. Plantation rubber is the product of Malay 
and Ceylon plantations. In quality and price it is identical with 
ara rubber in almost every particular. 

The rubber industry in wrapped up in 
romance. Suppose it were an historical 
fact that a particular community of peo- 
ple, numbering two thousand a few gen- 
erations ago, could be referred to as the 
ancestors of many millions of children of 
clivers ages? The matter would instantly 
claim the attention of the world. These 
are, however, relative figures, which, if 
applied to a single phase in the rubber 
plantation industry, furnish the basis for 
a romance engrossing in interest. Comparison is found in the 
fact that the millions of rubber trees now growing in the Malay 
States, and the tens of thousands of rubber trees that have 
been planted and that are being planted by the Colonial Gov- 
ernment in British (iuiana. owe their origin to two thousand 
rubber seeds that were— to put it in the politest language pos- 
s jl,le— purloined from Brazil. To these localities the Para 
rubber plantation industry of the German colonies also must 
be added. Xor must one lose sight of the fact that the United 
States Government is swinging into the rubber belt, reference 
being made to America's colonial possessions, the Philippines, 
whence live thousand Para rubber seeds were recently ordered 
sent from the Botanical Gardens in Singapore. 
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metric tons — 152,897,269 pounds 



The development of the pljnf'icion 
rubber industry from i' ' cipiency to 
its present really ; 0 antic status fur- 
nishes proof eno" 0 n in the way of inci- 
dents warrant the assertion that 
th<" is a pathetic human interest side 
> the efforts of men who have been 
instrumental in developing the wild 
milk of virgin forests to the consistency 
of a stable commercial product until it 
has taken its place as an indispensable 
factor in the markets of the world. 

The earliest history of rubber, as a 
crude product oozing from wild forest 
trees, dates back to the year 1730, when 
the first specimen of rubber was brought 
from India to America. It was util- 
ized for erasing lead-pencil marks, and 
for this reason it was referred to by 
pupils and school teachers as a "rubber." 
It was due to this fact that the general 
product, whatsoever its source, is 
known as India rubber. Our great- 
grandfathers, our grandfathers, and 
even our fathers, looked upon rubber 

as a curiosity. As late as the year 1770 there was but one piece of rubber, a cubic 
inch in size, to be found in London. A hunter of curios paid a shopkeeper three 
shillings for it. 

In the year 1819 a Scotchman named Charles Macintosh discovered after a series 
of experiments that rubber was soluble in naphtha. But he was unable to gain a 
victory over the coherency of the substance to a degree that prevented it from 
"running." The difficulty grew out of the fact that wild rubber becomes brittle in 
a temperature below 32 degrees Fahrenheit, while it "runs" if subjected to a tem- 
perature above 70 degrees. In his efforts to remedy this defect in his series of 
experiments, Macintosh spread the dissolved rubber over two pieces of cloth and 
pressed the besmeared sides together. The outcome of these tests was the process 
now known as "Maclntoshing" cloth. 

It was not until 1823 that the Americans began to get any sort of a practical 
understanding of rubber as a commodity that might be shaped into wearing apparel. 
A number of sailors arrived from the Amazon River region, having their feet 
encased in elastic shoes, each composed of one piece. They could be put on and pulled 
off at will. The sailors characterized the material out of which the shoes were 



made as a "gum," which, they said, the South American Indians procured by gather- 
ing milk from trees. Having smoked the latex, they moulded the rubber to their feet. 

For a considerable time thereafter sailing vessels coming up from South America 
to the ports of New York, Boston and Salem carried cargoes of rubber boots and 
rubber bottles. The Yankees fetched their own wooden lasts to their shoemakers 
to have rubber shoes made from the raw rubber which was sometimes brought into 
port. They paid as high as $5 a pair for overshoes. The bottles that came in were 
curiosities, having been manufactured by the South American Indians. They moulded 
the raw rubber over lumps of clay, and the rubber having hardened they dissolved 
the clay, leaving the rubber bottle. By the year 1866 the rubber shoes and bottles 
reaching the three ports named amounted to four thousand tons annually. 

In 1843 Charles Goodyear, a native of Connecticut, succeeded, after heart- 
breaking experiences that frequently brought him to the verge of starvation, in 
vulcanizing rubber. As the result of his victory it is now possible to subject vulcan- 
ized rubber to atmospheric conditions ranging from 12 degrees below zero to 300 
degrees Fahrenheit above zero with perfect safety. By reason of Goodyear's dis- 
coveries, the world's total output of rubber, which amounted last year to 69,372 

valued '".J. ing at $2.40 per pound, the 
June, 1910, price of rubber) at $366,- 
953,445.60, is being utilized as a com- 
mercial commodity. A very consider- 
able proportion of the rubber that is 
produced annually is utilized in the 
manufacture of automobile tires. 

Up to the time of Goodyear the pur- 
suit of the rubber industry had been 
confined to the gathering of wild rubber 
in the tropic forests. Frequently the 
work was attended by experiences that 
culminated in tragedy. 

In 1865 Ceylon's coffee plantations 
went down in the baneful labyrinth of 
a dsease which baffled the skill of agri- 
culturists in all attempts to check it. 
Ceylon's planters could not, however, 
afford to allow their estates to lie idle. 
They began to cast about to find a 
profitable substitute for coffee planting 
as an industry. Their attention had 
been called to the possibilities of rubber 
as a commercial factor. By the year 
1876 they had fully decided to give this 
hase of agricultural industry a trial. 
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\n Englishman named Markham, a 
botanical agent in the employ of the 
British Government's Agricultural De- 
partment in East India, had just won 
the confidence of the Colonial officers 
through his successful introduction of 
the cultivat on of cinchona (a genus of 
trees, some of which yield the bark 
whence quinine is obtained) into that 
country. Markham also had made a 
study of the rubber-raising situation. 
Having reached the conclusion that the 
cultivation of plantation . rubber cou 
be made a profitable business, he con- 
vinced the officials to this end. He also 
induced them to believe that the psycho- 
logical moment had come for Great 
Britain to step in and lay hands upon a 
share of the rubber industry, along the 
lines which he deemed logical, and by 
reason of which plantation rubber cul- 
tivation would in time take its plate 
among the world's most important agri- 
cultural enterprises. 

Having implicit faith in Markhatn's proposition, the East 
India Government commissioned an expert agriculturist, \V. H. 
Wickham, to go to the Amazon region for the purpose of 
securing, if possible, the sinews of the hoped-for industry. 
With his commission in his pocket, Wickham made his way 
to South America. After having undergone numerous trials 
which were not lacking in adventure, dangers and hair-breadth 
•r scapes, he succeeded in piercing the heart of the Amazon, two 
thousand miles up the river, at Manaos This statement will 
be better appreciated when it is explained that until the year 
1876 no steamer had succeeded in picking her way up the 
Amazon River as far as Manaos. Wickham was quick to find 
out that it was absolutely incumbent upon him to keep his 
mouth shut relative to his mission. He learned that if the 
Brazilians should detect him in the act of robbing their 
country of mbber seeds his life wouldn't be worth an ounce 
■ l.nt*\ He was in a quandary as to how he should manage 




to get the seeds out of the country, when the Amazonas, a 
steamer flying the British ensign, made her way up the river 
and limped into Manaos. She was the first steamer to thrash 
her course through the waters of the Amazon to that port. 
The skipper was without a penny to pay his crew. A brilliant 
idea struck Wickham. Knowing the skipper's frantic desire 
to raise a bit of credit, he chartered the Amazoniis in the 
name of the East India Government. Within a few hours, 
while the little brown brothers of Brazil had the r backs 
turned, Wickham saw to it that the crew of the steamer car- 
ried on board seventy thousand rubber seeds. The British 
craft cleared with a cargo of property stolen from South 
America. The plunder was labeled : 

"Rare botanical specimens for Kew Garden. London." 
After threading her course down the river the steamer 
boomed out into the open swell of the ocean, and in due 
time she sailed up the Thames R : ver to her London berth. 
Mr. Wickham conveyed his precious cargo of rubber seeds to 
Great Britain's Department of Agricul- 
ture in Kew Gardens. Two thousand 
seeds were preserved of the seventy 
thousand taken out of Brazil. Ulti- 
mately the seedlings were shipped to 
Heneratgoda and Peradeniya, Ceylon. 
From the time that Wickham started 
on his seed hunt until the two thou- 
sand seedlings were planted in Ceylon, 
the East India Colonial Government 
paid out the sum of fifteen hundred 
pounds sterling ($7,500) in forwarding 
these experiments with rubber seeds. The 
government defrayed all of the expenses 
incurred in procuring and cultivating 
rubber seedlings for the next twenty- 
two years, or until 1898, which period 
may be considered as the beginning of 
the plantation rubber industry. How- 
ever, not until the year 1007 did the in- 
dustry settle down to a basis in which 
it can be said to have cut any appreci- 
able figure in the world's agricultural 
work 
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Details of Passenger Automobiles 




American Tourist 7-passenger touring 




Amplex fore-door 7-passenger touring 




Alco 40 H. P. Limousine 




Apperson 4-30 fore-door touring 



MAKE AMD MODEL 



BODY 



Roadster. . . 
R'ster Spec. 
R'ster Coupe 

Speedster 

Trawler 

TVler Spec. . 
Tr*ler Coupe . 

Tourist 

Limousine.... 



American 
American 
American 
American 
American 
American 
American 
American 
American 

Amplex H 

Amplex H 

Amplex H 

Amplex H. 

Alco 15-40 

Alco 6-60 

Apperson — 

lack Rabbit 4-80. 
ack Rabbit 4-40.. 
ack Rabbit 4-50 
ack Rabbit 4-70. . 



Atlas K 

Atlas M 

Atlas O 

Atlas O ! 2400 32.4 

Atlas 0 2400 32.4 



4300 
4300 
4300 
5650 

4500 
6000 



41.0 
41.0 
41.0 
41.0 

42.0 
54.1 



2000 32.4 
3000 36.1 
4000,48.4 
4200 53.0 S.Rac'g 



F.dTg.. 
B. ton. . 
R'ster.. 
Limous. 

Tour'g.. 
Tour'g.. 



Tour'g.. 
Tour'g.. 
Tour'g. 



Autocar XXIV. 
Autocar XXIV . 



Brush E 485 6.4 R'bout. 2 



BuickSl.. 
Buick 21. . 
Buick 36.. 
Buick ST. . 
Buick St.. 
Buick S3.. 
Buick 38. . 
Buick 30. . 

Cadillac 
Cadillac 
Cadillac 
Cadillac 
Cadillac 
Cadillac 
Cadillac 



•Thirty" 
•Thirty" 
•Thirty" 
■Thirty". 
•Thirty" 
•Thirty" 
•Thirty" 



Cartercar L.. 
Carte rear L.. 
Cartercar H. 
Cartercar H. 
Cartercar H . 
Cartercar H . 
Cartercar H. 
Cartercar H . 
Cartercar T . 
Cartercar T . 



2250 
2250 



30.6 
30.6 



Tax... 
Tour'g. 
Tour'g. 
F.d.Tg. 
F.d.Tg. 

Tour'g. . 
R'ster. . 



MOTOR 



Tour'g. 
D. ton.. 
R'ster. . 
Tour'g.. 
22.5iR'ster.. 

C. c.ton. 
R'ster. . I 2 
F.d.Tg.. J 5 

Tou'g. . 5 

D. Ton. I 4 
R'ster. . ] 3 
F.d Tg.. 5 
Torp'o.J 4 
Coupe.. 
Limous. 



t\ 
4 
4 

3} 
3t 
4* 
41 

4 

4 

: 

4 
4 

i\ 
4 
4 
4 

4 
4 
4 

4* 

2 I 41 



*3 a 



Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 

Pairs. 
Pairs. 
Pairs. 
Pairs. 

Pairs. 
Pairs. 



Single . 
Single 
Single . 
Single . 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 

Block. 

Pairs. . 
Pairs.. 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs.. 

Single 
Single 
Single 
Single 
Single 
Single 
Single 

Pairs. . 
Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Single 
Single 



COOLING 



Is 

OS* 



Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular . 
Tubular. 

H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 

H'comb.. 
H'comb.. 



Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular . 
Tubular. 
Cellular. . 

Tubular. 
Tubular. 

H'comb.. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
H'comb . 
H'comb.. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Cellular. 
Cellular 



Cent'fliH. 



I 



IGNITION 



Sfs 
sS 



Cent 'fl 
Cent 'fl 
Cent 'fl 
Cent 'fl 
Cent'fl 
Cent 'fl 
Cent'fl 
Cent 'fl 

Cent 'fl 
Cent 'fl 
Cent'fl 
Cent'fl 

Cent'fl 
Cent'fl 



Ro'ry. 
Ro'ry. 
Ro'ry. 
Ro'ry., 



Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 



H. T.. 

H. T.. 
H. T.. 
H. T.. 

H. T.. 
H. T.. 



H. T. 
H. T. 
H. T. 
H. T. 



Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump.' 
Pump. 
Pump. 
Pump. 



Ajax.. . Mech. . 
Ajax.. .|Mech.. 
Ajax.. . Mech. . 
Ajax.. . Mech.. 



Cent'fl H. T. 
Cent 'fl.H. T. 
Cent'fl H. T. 
Cent'fliH. T. 
Cent 'fl|H. T. 

Cent 'fljH. T. 
Cent'fl'H. T. 

Syph'n, >H.T. 



Pump. 
Pump. 



Pump. 
Pump. 
Pump. 
Pump. 



Storage 
Storage 



Storage 
Storage 
Storage 
Storage 



Dry Splash.. 

Dry. . . . I Splash. . 
Dry. . . . Splash. . 
Dry. . . . j Splash. . 
Dry.. . . Splash. . 

Dry |F. feed.. 

Dry IF. feed.. 



Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 



B|*. 

A H. T. 
A H. T. 
fliH. T. 
fl H. T. 
A H. T. 
A H. T. 
A H. T. 
AiH. T. 



Cent'fl H. T. 
Cent'fl I H. T. 
Cent'fliH. T. 
Cent'fTH. T. 



Cent'fl 
Cent'fl 
Cent 'A 

-Cent'fl 
|Ccnt 'fl 
! Syph'n 
[Syph'n 
fSy?>h J n 
iSyph'n 
Syph'n 
Syph'n 
Syph'n 



H T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



'Syph'niH. T 



Dry 

Dry 

Dry 

Dry. . . . 

Dry 

Dry 

Dry 

Dry 

Dry.. . . 

Delco.. . 
Delco... 
Delco... 
Delco.. . 
Delco... 
Delco.. . 
Delco.. . 

Dry 

Dry 

Dry. . . . 
Dry.... 
Dry. ... 

Dry 

Drv 

Dry 

Drv. . . . 
Dry 



Splash. . 

Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump.. 
Pump. . 

Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 

Pump. . 
Pump. . 
Pump.. 
Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 
Pump . . 



! Fore-door type 



4-j 




AMERICAN — American Motor Car Co., Indianapolis, Ind. 
AMPLEX — Simplex Motor Car Co., Mishawaka, Ind. 
ALCO — American Locomotive Co., 1886 Broadway, New York. 
APPERSON — Apperson Bros. Automobile Co., Kokomo, Ind. 
ATLAS — Atlas Motor Car Co., Springfield, Mass. 



Atlas Model "O" touring car 



The illustrations selected of the automobiles as here tab- 
ulated are intended to convey a good general impression on 
a somewhat comparative basis of the models that will be on 
exhibition at the Garden, among which are to be found a con- 
siderable number of fore-door types of touring cars, with here 
and there an example of a limousine, just a few standard types 
of touring cars, and a sprinkling of runabouts, the idea being 
to convey a fair representation of the trend in body designs. 
In the tabulations it will be found that the horsepowe- ratings 
are not those of the makers, but for the purpose of comparison 
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on the American Market for 1911 
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9 






TRANSMISSION 


$ 






BEARINGS 




TIRES 


I 


1 


I 


Loca- 
tion 


1 


Wheelb 


j Tread 


Frame 


Crank- 
shaft 

Trans- 
mis'n ' 

Axle 


Weight 


Front 


1 



Cone... 

Cone 

Cone... 

Cone. . 

Com 

Cooe.. 

Cone... 

Cone... 



Disc ... 
Disc.... 
Dae... 

M. disc 
M. disc 



Con.b'd.. 
Con.b'd.. 
Con.b'd.. 
Con.b'd . 

Plate.... 

Plate 

Plate 

Plate ... 
Plate.. . . 



Diac 

Diac 

M Doc . 



Cone... 
Cone... 
M. Disc. 
M Disc 



II. Disc.. 
M. Disc . 

Cone.... 



KOSM 

Kdm 

N, 



Sel 


4 


.Unit.... 


Shaft.. . . 


1 12 


! 56 


P. Steel.. 


'3 Plain . 


Ball. . . 


Sel 


4 


Unit 






1 56 


P. Steel.. 


3 Plain . 


Ball. . . 


Sel 


4 


.Unit.:.. 


Shaft 


1 12 


56 


P. Steel.. 


3 Plain . 


Ball. . . 


Sel 


4 ;Unit 


Shaft.. . . 


1 12 


56 


P. Steel.. 


3 Plain. 


Ball. . . 


Sel. . . . 


4 lUnit 


Shaft. . . . 


124 


56 


P. Steel.. 


3 Plain . 


Ball. . . 


Sel 


4 


Unit.... 


Shaft.. . . 


124 


56 


P. Steel.. 


3 Plain. 


Ball. . . 


Sel 


4 lUnit 


Shaft. . . . 


1 24 


56 


P. Steel.. 


3 Plain . 


Ball. . . 


Sel.... 


4 


Unit 


Shaft... . 


124 


56 


P. Steel.. 


3 Plain . 


Hall... 


Sel.... 


4 


lUnit 


Shaft... . 


124 


56 


P. Steel.. 


3 Plain. 


Ball... 


Sel 


3 


lAxle. . . . 


Shaft.. . . 


128 


564 


P. Steel.. 


Plain . . 


Ball. . . 


Sel. . . . 


3 


Axle 


Shaft.. . . 


128 


56} 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel 


3 


Axle.... 


Shaft.. . . 


128 


564 P. Steel.. 


Plain. . . 


Ball. . . 


Sel 


3 


Axle.... 


Shaft. . . . 


128 


564 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel... 


4 


Unit.... 


Shaft... . 


126 


554 


P. Steel.. 


Plain. . 


Ball.. . 


Sel...., 


4 |Unit 

1 


Shaft... . 


134 


55J 


P. Steel.. 


Plain . . . 


Ball.. . 


Sel . . . 1 


3 


Unit.... 


Shaft.. . . 


1 14 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel 1 


3 


Unit 


Shaft.. . . 


1 22 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel ! 


4 


Unit 


Shaft .... 


127 


56 


P. Steel.. 


Plain... 


Ball. . . 


Sel.... j 


3 


Unit 


2 Chain. . 


116 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel... . 


3 


Motor. . . 


Shaft. . . . 


106 


56 


P. Steel.. 


Roller... 


Roller. 


Sel 


3 


Motor. . . 


ortalt. . . . 


1 20 


56 


P. Steel. 


Roller... 


Roller. 


ovi. . . . 


3 


Motor... 


Shaft 


I 20 


56 


P. Steel.. 


Roller... 


Roller. 


Sel... 


3 


Motor. . . 


Shaft!!.'! 


120 


S6 


P. Steel.. 


Roller... 


Roller. 


Sel.... 


3 


Unit.... 


Shaft 


120 


56 


P. Steel.. 


Roller... 


Roller. 


Sel... 


3 


Unit.... 


Shaft.... 


117 


56 


P. Steel.. 


Plain. . . 


Roller. 




3 


Unit.... 


Shaft.... 


117 


56 


P. Steel.. 


Plain.. . 


Roller. 


Plane.. 


2 


Unit.... 


2 Chain.. 


80 


54J 


Wood... 


2 Plain. 


B.&P1. 


Set... 


3 


Unit 


Shaft... . 


110 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel... 


3 


Unit 


Shaft.... 


110 


56 


P. Steel.. 


Plain... 


Ball... 


Sel... 


3 


Unit 


Shaft... . 


100 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Sel... 


3 


Unit 


Shaft... . 


106 


56 


P. Steel.. 


Plain... 


Ball. . . 


Plane.. 




Unit 


Shaft.... 


90 


56 P. Steel.. 


Plain... 


Ball. . . 


Plane . 


I 


Unit 


Shaft... . 


100 


56 


P. Steel.. 


Plain.. . 


Ball. . . 


Sel... 


3 


Unit 


Shaft... . 


116 


56 


P. Steel.. 


Plain... 


Ball... 


Sel.... 


3 


Unit 


Shaft... . 


116 


56 


P. Steel.. 


Plain.. . 


Ball. . . 




3 


Unit.... 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


Ball. . . 




3 Unit 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


BaU. . . 


Sel...., 


3 


Unit.... 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


Ball... 


SeL... 1 


3 


Unit 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


BaU. . . 


SeL..., 


3 


Unit 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


SeL... 


3 


Unit 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


SeL.., 


3 


Unit 


Shaft. . . . 


116 


56 


P. Steel.. 


Plain. . . 


Ball. . . 


Frict'n 




Unit.... 


2 Chain.. 


110 


56 


P. Steel.. 


3 Plain. 


Ball. . . 


Frict'n 


. ..lUnit 


2 Chain.. 


110 


56 


P. Steel.. 


3 Plain. 


Ball. . . 


Frict'n 




Unit 


2 Chain.. 


110 


56 


P. Steel.. 


3 Plain. 


Ball. . . 


Frictn 


:: : 


Unit 


2 Chain.. 


110 


56 


P. Steel.. 


3 Plain. 


Ball... 


Frict'n 




Unit 


2 Chain.. 


110 


56 


P. Steel . 3 Plain. 


Ball... 


Frict'n 


. . Unit 


2 Chain . 


110 


56 


P. Steel. 


? Plain. Ball... 


Frict'n 




Unit 


2 Chain.. 


110 


56 ! 


P. Steel.. 


3 Plain. 


Ball... 


Frict'n 


. . .lUnit 


2 Chain.. 


110 1 


56 


P. Steel.. 


3 Plain. 


Ball... 


Prict'n 




Unit.... 


2 Chain.. 


98 1 


56 


P. Steel.. 


3 Plain. Ball... 


Pnct'n 


. . .lUnit 


2 Chain.. 


98 1 


56 IP. Steel.. 


3 Plain. 


Ball. . . 




Ball.. 
Ball. . 
Ball. . 
Ball. . 
Ball.. 
Ball. . 
Ball.. 
Ball.. 
Ball. . 

Ball.. 
Ball. . 
Ball. . 
Ball. . 

Ball.. 
Ball. 



Ball. . . . 
Ball.. . . 
Ball. . . . 
Ball. . . . 

.Roller.. 
Roller... 
Roller... 
Roller... 
Roller... 

Roller... 
Roller... 



Ball., 

Ball.. 
Ball.. 
Ball. . 
Ball. . 
Ball. . 
Ball.. 
Ball.. 
Ball. . 



2«00 
2600 
3600 
3600 
3200 
3200 
3600 
3200 
3600 

4000 
4000 
4000 
4000 

3900 
4200 



2750 
3000 
3600 
2400 

1600 
2400 
2400 
2400 
2400 

2600 
2600 



Roller. 
Roller. 
Roller. 
Roller. 
Roller. 
Roller. 
Roller. 



Ball. . . 
Ball... 
Ball. . . 
Ball... 
Ball... 
Ball... 
Ball... 
Ball... 
Ball... 
I BaU... 



4U.X4 
36x4 
40x4 
36x4 
40x4 
40x4 
40x4 
36x4 
36x4 

36x4 
36x4 
36x4 
36x4 

36x4 
36x4 



34x4 
36x4 
36x44 
34x4 

32x34 

36x4 

36x4 

36x4 

36x4 

36x44 
36x4 5 

28x3 

34x4 

34x4 

32x34 

32x3} 

30x3} 

30x3} 

36x4 

36x4 

34x4 
34x4 
34x4 
34x4 
34x4 
34x4 
36x4} 

34x4 

34x4" 

32x3} 

32x3} 

32x3} 

32x3} 

32x3} 

32x3} 

34x2} 

34x2} 



40x4 
36x5 
40x4 
36x5 
40x4 
40x4 
40x4 
36x5 
36x5 

36x5 
36x5 
36x5 
36x5 

36x5 
36x5 



34x4 
36x4} 
36x5 
34x4} 

32x3} 

36x4 

36x4 

36x4 

36x4 

36x4} 
36x4} 

28x3 

34x4 

34x4 

32x3} 

32x3} 

30x3} 

30x3} 

36x4 

36x4 

34x4 
34x4 
34x4 
34x4 
34x4 
34x4 
36x4} 



34x4 

34x4 

32x3} 

32x3 

32x3 

32x3 

32x3 

32x3 

36x2 

36x2 



AUTOCAR — Autocar Co., Ardmore, Pa. 
BRUSH — Brush Runabout Co., Detroit, Mich. 
BUICK— Bulck Motor Co., Flint, Mich. 
CADILLAC — Cadillac Motor Car Co., Detroit, Mich. 
CARTERCAR— Cartercar Co., Pontlac, Mich. 



on a common basis the A. L. A. M. ratings arc given. This 
should not be taken as license to disregard the horsepower 
ratings of the respective makers; the mere fact that the A. L, 
A. ML ratings may be above or below the maker's ratings pos- 
sesses no significance; the respective makers may be quite right 
in their statements, but it is a convenience to be able to com- 
pare displacements of motors, if only it is remembered that 
the horsepower of a motor is not settled by the displacement, 
although it has a bearing upon the power that can be taken 
from a motor. 




Autocar "30" 5-passenger touring 




Brush Model "D" runabout 




Acme S. O. V. S-paasenger touring 




Cadillac "SO" tore door car 



B ■ ■ Eg 




Cartercar 5-pasenger touring car 
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Sra Details of Passenger Automobiles 




Case (ore-door touring car 




Chadwlck 7-passenger touring car 




Chalmers "40" with torpedo body 




Columbia 7-passenger vestibule touting car 




MAKE AND MODEL 



Case iv. 
Case K . 
Case K 



Chadwirk. 
Chadwick 
Chadwick. 
Chadwick. 



Chalmers "SO" 
Chalmers "30" 
Chalmers "SO" 
Chalmers "30" 
Chalmers "30" 
Chalmers "40" 
Chalmers "40" 
Chalmers "40" 



Columbia Mark 85 . . 
Colombia Mark "5 . 
Columbia Mark 85. . 
Columbia Mark 85. . 
Columbia Mark 4?-L-.t5 
Columbia Maik 4?-L it5 
Columbia Maik 48-Loto 



Cirbin IS. 
Cirbm 18. 
Corbin 30 
Corbin 30. 
Corbin 40. 
Corbin '0. 
Corbin 40. 



Elmore 25 

Elmore 25 

Elmore 36 H . 
Elmore 46 B ... 

E-M-F- "SO". . 

Flanders "20". 



Everitt "SO" 
Everitt "30" 
Everitt "30" 
Everitt "30" 

Franklin G.. 
Franklin G . 
Frarklin M.. 
Frarklin M.. 
Frarklin M.. 
Franklin H.. 
Frarklin H.. 
Frarklin D.. 
Frarklin D. . 
Frarklin D. . 
Franklin D. . 



S5500 
5500 
5500 
6500 



28 .y 1 orp'o . 
28.0 Tour'g.. 
28.0 S'bur'n. 

I 

60 . 0 Tour'g. 
60.0 T'h't... 
60.0 R'bcuit. 
60.0:Limous. 



1500 2S. 6 Tour'g.. 
1500 25.6 ! R'ster.. 
I6OO75 6 P. ton . 
3000 25.6 Limous 
2400 25.6 Coupe.. 
2750 40 0 Tour'g.. 
2750 40.0 R'ster.. 
3000 40.0 Torp'o.. 

3300 38.0 R.s'.er.. 
3400 38.0 RVer.. 
3500 38.0 Tour'g.. 
4800 38.0 Limous. 
2750132.0 Tour'g.. 
3000 32 .0 Tour'g.. 
3800132. OLanJ't.. 

! 

2750 32.4'Tour'g.. 
2750 32.4 T ton... 
2000 32.4 Tour'g.. 
2000 32.4 T. ton... 
3000 36.1 Tour'g.. 
3100 36. 1 iTorp'o. 
4000 36. 1 Limous. 



1200 30 0 R's'er.. 2 

1250 30.0 Tour'g.. 4 

1750 50.0 Tour'g.. 5 

2500 70.0 Tour'g.. 7 



1250 25.6 Tour'g. 
750 22. 5 R'ster.. 



Glide. 
Glide. 
Glide. 
Glide. 
Glide.. 



1350 30 
1350 30 
1350 30 
1350 30 

1950 18 
1950 18 
2700 25. 
3500 25. 
3500 25. 
4500 48. 
4500 48. 
4400 38. 
3500 38. 
3500 38. 
4100 28. 
I 

2000 36. 
2000 36 . 
2000 36. 
2000 36 . 
2150 36 



0 Tour'g. 
0 P.H.Tg. 
0 Coupe.. 
0 D.ton. . 



2 T.phaet 2 
2 Tour'g. . I 4 
6 Tour'g. . I 5 
6 Limous. 7 
6 Lann"t..| 7 
6 Tour'g.. 
6 Tnrp'o.. 
4 Laml't.. 
4 Tour'g.. 
4 Torp'o. 
4 Limous. 



1 Tour'g.. 1 7 
I Tour'g.. 5 
1 3 R's «T.. 5 
1 4 R's!er.. 5 
1 F.rt To.. 5 



noron 



COOLING 



IGNITION 



lis 



uu 



So 



4 4 41 
4 »j 
4 4 41 



5 I Pairs. . 

5 Pairs.. 

5 Pairs. . 

6 Pairs.. 
6 [Pairs.. 
6 I Pairs.. 
6 (Pairs.. 



SS 



lll'comb.. Cent 'rt .sone. 
H'comb . Cent 'fl .None. 
H'comb.. Cent 'n^None. 

Tubular. ! Cent'fl'H. T. 
Tubular. Cent 'fl H. T. 
Tubular. Cent 'A H. T. 
Tubular. [Cent 'fl H. T. 



■a 

3 



4} I Block 
4i I Block 
4} [Block 
4 1 Block 
4i Block 
41 IPai 



ury. . . . [Splash.. 
Dry. . . . Splash..' 
Dry... . Splash. I 



Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Cellular.. 
Pairs. . Cellular.. 
Pairs. . Cellular.. 



54 [Pairs. 



51 
5} 
51 
4.7 
4.7 
4.7 

4} 

! 

*i 

51 
51 
51 

n 

4 

5 



Pair 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 



Cent 'AH. 
Cent 'A H. 
'Cent'fl'H. 
iCent "fl|H. 
'Cent'fl H. 
Cent'fl H. 
ICent 'fl H. 
Cent 'A H. 



Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 



.iCent'fl H. T. . 
, Cent'fl H. T.. 
. Cent'fiH. T.. 
, Ccnt'fllH. T.. 
, Cent'fl L. T... 
, CenffliL. T.. 
. Cent 'fl L. T... 



Single. H'comb. 
Single. jH'comb. 



j Single 
iSingle 
[Pairs. 

Pairs. 

Pairs. 



H'comb 
H'comb 
! H'comb 
[H'comb 
! H'comb 



, Gear'n H. 
. Gear 'n ri 
, Gear 'n| H 
. G ear ' n 1 H 
, Gear 'njH 
, Gear 'nl H. 



Gear'njH. T. 



'Single. Tubular. Syph'n H. T, . 
ISingle. Tubular. Syph'n H. T.. 
[Single. ITubular. Syph'n H. T.. 
(Single. iTubular. Syph'n'H. T.. 



51 


Pairs.. 


1 

Tubular. Cent'fl 


H. 


31 


Block. 


Tubular. Cent 'fl 


H. 




Block. 


Cellular.. Cent'fl 


II. 


SI 


Block. 


Cellular.. Cent 'fl 


tl 


4J 


Block. 


Cellular.. Cent'fl 


11 


4} 


Block. 


Cellular.. Cent'fliH. 



Storage 
Storage 
Storage 
Storage 

| 

Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Sturage 
Storage 

w.. 

Dry. . 
Dry.. 
Drv. . 
Dry. . 
Dry.. 
Dry. . 

Dry.. 
Dry.. 
Drv.. 

Dry 

Storage 
Stnrage 
Storage 

Drv.. . . 
Dry.. . . 
Dry.. . . 
Dry. . . . 

Dry 

Dry 



Pump . . 
Pump . . 
Pump. . 
Pump . . 

Splash. . 
Splash.. 
Snlash. . 
Splash. . 
Splash.. 
Splash. 
Splash. . 
Splash. . 

Pump . . 
Pump . . 
Pump. . 
Pump. . 
Pump . . 
Pump . . 
Pump . . 

Pump... 
Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump . . 
Pump . . 

Pump. . 
Pump. . 
Pump . . 
Pump . . 

G ravity 

Gravity 



31 Single 
3j Single 
4 ! Single 
4 iSingle 
Single 
Single 
Single 
Single 
Single 
Single 
Single 



Single 
Single 
Single 
Single 
Single 



. Air-Cool. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
. Air-cool.. 
, Air-cool.. 
, Air-cool.. 

H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H .comb.. 



| 



Storage Splash. 
Storage jSplash. 
Storage (Splash. 
Storage ( Splash. 



S'n fail 
S'n fan 
S'n. fan 
S'n fin 
S'n fan, 
S'n fan 
S'n fan 
S'n fan 
S'n fan 
S'n fan 
S'n fan! 



H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



. [None. . 
. .None. . 
. 'None. . 
. I None. . 
. None.. 
. iNone. . 
. 'None.. 
. None. . 
. iNone. . 
. I None. . 
. None. . 



I 



. | Pump . 
. iPump . 
. Pump. 
. j Pump. 
, j Pump . 
. ;Pump . 
. IPump. 
. Pump . 
. 'Pump. 
. | Pump . 
. Pump. 



Rotary'H. T. 
Rota'y H. T. 
Rota'y H. T. 
Rota'y H. T. 
Rota'v H. T. 



Storage Splash. 

Storage Splash. 

Storage Splash. 

Storage Splash. 

Storage Splash. 



1 And 4 seats. 'Also 60 inches. 



















II 




33 



CASE — Pierce Motor Co., Racine, Wis. 
CHADWICK — Chadwick Engineering Works, Pottstown 
CHALMERS — Chalmers Motor Co., Detroit, Mich. 
COLUMBIA — Columbia Motor Car Co., Hartford, Conn. 
CORBIN — Corbin Motor Vehicle Co., New Britain, Conn 




Model "30" Corbin touring car of the fore- 
door type 




In conjunction with the tabulations and illustrat ons of cars 
complete it will be worth while to examine the illustrations of 
motors with a view to becoming familiar with the respective 
schools of designs, and the several types of motors as em- 
ployed in the various makes of automobiles. Space considera- 
tions prevented the showing of the power plant of each model 
of car which will be on exhibition at the Garden, but by means 
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on the American Market for 1911 



T.IASSaiSSION 



to »J« 



M Disc... Sri.. 
M D.«c... Sel . 
U. Disc... Sel.. 

Int. Exp.. Sri . 
lit Exp.. Sel . 
Int Exp . Sel . 
lot. Exp. Sel.. 

U Disc... Sel.. 
Jl Disc... Set . 
M. Disc. . . Sel. . 
M Disc... Sel.. 
M Disc. . . Sel. . 

Cone Sel . 

Cone Sel. . 

Cone Sel.. 

Cone Sel .. 

Cone Sel... 

Cone Sel... 

Cone Sel... 

Cone Sel . 

Cone Sel.. 

Cone Sel . 

Cone ! Sel.. 

Cone Sel.. 

Cone Sel.. 

Cone Sel . 

Cone Sel . 

Cone Set.. 

Cone ,Sel.. 



Disc Set.... 

DiK Sel .... 

Disc Sel... 

Disc Sel... 



Unit. 
Unit. 
'Unit. 



..| 4 'Unit. 
.14 lUnit. 



Unit. 
'Unit. 



3 Unit. 

3 'Unit. 

3 Unit. 

3 I Unit. 

3 Unit. 

3 Unit. 

3 Unit. 

3 Unit. 



1 Shaft.. 
'Shaft.. 
(Shaft.. 



2 Chain.. 133 
2 Chain.. 133 
2 Chain. 112 
2 Chain.. 133 



Cone. 

Cone. 

Cone. 
Cone. 
Cone. 
Cone. 



M. Disc.. 
M. Disc.. 
11. Disc.. 
M. Disc.. 
11. Disc.. 
M. Disc.. 
M. Disc . 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 

M Disc.. 
M. Disc.. 
M. Disc. 
M Disc.. 
M Pisr,. 



. Set... 

. Sel... 

.'Set... 
. Sel... 
.Set... 
.Sel... 

i 

. Set... 
. Sel... 
. Sel .. 
. Set... 
. Sel .... 
. Set... 
.Set... 
. Set... 
. Set . . . 
.Sel... 
. Set .. 

.Set... 
. Sel ... 
.Set... 
.Sel... 
. Sel .. 



I 



Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 



| 

3 iUnit. 

3 [Unit. 

3 I Unit. 

3 'Unit. 

3 Unit. 

3 iUnit. 

3 Unit. 



Shaft. . 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 

Ishaft.. 
SBaft.. 
Shaft. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 



. I Shaft. 
. i Shaft. 
■ Shaft. 
.'Shaft. 
.Shaft. 
. .Shaft. 
.Shaft.. 



.115 
.115 
.115 
.'115 
.1115 
.,120 
.'120 
.'120 



3 Motor. 

3 Motor. 

3 Motor. 

3 Motor. 

3 Axle. . 

2 Axle.. 



'Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 

Shaft.. 

Shaft. . 

iShaft.. 
Shaft.. 
Shaft. 
'Shaft.. 

I 

Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft. 
Shaft. 
Shaft. . 
Shaft . 
Shaft. . 
Shaft.. 

Shaft.. 
Shaft.. 

Axle Shaft.. 

Axle Shaft. 

»xle . . Shaft.. 



120 
1 120 
120 
120 
115 
<1I5 
IIS 

I 

120 
.120 
,115 
{115 
120 
120 
120 

'108 
108 
114 
124 



56 P. Steel. 
56 P. Steel. 
56 P. Steel. 

564 P. Steel. 
56} P. Steel 
56} P. Steel. 
56} P. Steel. 



Steel. 
Steel. 
Steel. . 
Steel. 
Steel. 
Steel.. 
Steel. 
Steel. 

Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 



BEARINGS 



II 



4.- 

0) 0) 

Si 



3 Plain. Roller. 
3 Plain. Roller. 
3 Plain. Roller. 



Plain... 
Plain... 
Plain. . 
Plain. . 

Ball. . . 

Ball... . 

Ball... 

Ball. . . 

Ball... 
I Plain. . 
I Plain. . 
! Plain.. 



Ball. . 
Ball.. 
Ball. . 
Ball. . 

Ball. . 
Ball. . 
.Ball.. 
.Ball.. 
.Ball.. 
. I Ball.. 
. I Ball.. 
. I Ball. 



Roller... 
Roller... 
Roller... 

Ball.... 
Ball. . . . 
Ball. . . . 
Ball. . . . 



Ball... 
Ball. . . 
Ball... 
Ball... 
Ball... 
Roller. 
Roller. 
Roller. 



.Sf 



TIRES 



P. Steel. 



Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 



Plain.. JBall.. .'Roller.. 
Plain... iBall... Roller.. 
Plain... [Ball... Roller. 
Plain... Ball. .. Roller. 
Plain... Ball... Roller. 
Plain... Ball... Roller. 
Plain... | Ball...! Roller. 



56 P. Steel.. 

56 ,P. Steel.. 

56 | P. Steel.. 

56 P. Steel. 



106 »56 



3pl.-2B 
3pl.-2B 
3pl.-2B 
3pl. 2B 
13 Plain 
3 Plain 
3 Plain 

I Plain.. 
Plain.. 
Plain. . 
Plain. . 



.'Ball. 

Ball.. 
.(Ball. 
Ball.. 
Ball. 
Ball. 
Ball. 

.{Ball. 
.Ball. 
.'Ball. 
.'Ball. 



J Ball... 
.IBall ... 
.IBall... 
.'Ball... 
.Ball... 
. I Ball... 
.Ball... 

.Ball... 
. Ball... 
. Ball... 
Ball... 



P. Steel. . ' Plain. . . I Plain. . Roller.. 



'100 I '56 P. Steel. Plain. ..: Ball. . . Roller.. 



'Axle. . 
Axle. . 
Axle. . 
Axle. . 

Unit. . 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 

Axle. . 
Axle. 



.110 '56 
.110 1 '56 
. 110 1 »56 
. 110 j »56 



Steel.. 
Steel. 
Steel. 



100 
100 
108 



108 i 56 
108 56 



133 
126 
123 
123 
123 
123 

120 
120 
122 
122 

no 



56 
56 
56 

i 56 
I 56 
| 56 

»56 
i 'S6 
■ »56 
'56 
'56 



j P. Steel. 

'Wood. . . 

Wood... 
'Wood.. . 

Wood.. . 

Wood... 
(Wood. . . 
'Wood.. . 
I Wood.. . 

Wood... 
IWood.. . 

Wood. 

P. Steel. 
P. Steel. 
P Steel. 
P Steel. 
P. Steel. 



Plain. 
Plain 
Plain. . 
Plain. . . 

Plain.. 
Plain. . 
Plain. . 
Plain.. 
Plain. . 
Plain.. 
Plain. . 
Plain. 
Plain. 
Plain. 
Plain. 

5 Plain 
S Plain. 
5 Plain. 
5 Plain. 
5 Plain. 



I 



Plain. . 
Plain . 
Plain. . 
Plain . 

'Ball... 
.'Ball... 
.iBall... 
. Ball... 
Ball... 
Ball... 
.Ball... 
.Ball... 
.Ball... 
.Ball... 
.'Ball... 
I 

5 Rol. 
5 Rol. 
5 Rol. 
5 Rol. 
5 R<l. 



Roller.. 
Roller... 
Roller.. 
Roller... 

Ball.... 
Ball... 
Roller... 
Roller... 
Roller... 
Roller... 
Roller... 
Roller... 
Roller... 
Roller... 
Roller... 

Rollers. 

Roller... 
Roller... 
Rollers. 
Roller... 



J.uu J.x* 
27001 34x1 
2600 34x4 



3600 36x4 
3450. 36x4} 
3000 36x4} 
3900 36x4 



34X3} 

34x3} 

34x3} 

34x4 

34x4 

36x4 

36x4 

36x4 

36x4 

36X4 

36x4} 

36x4, 

34x4 

34x4} 

34x4} 



2700 34x4 
2700! 34x4 
2300 34x4 
2300 34x4 
3000' 36x4 
3000' 36x4 
3000! 36x4 

2000 1 32x3} 
2200 32x3} 
2750 34x1 
32001 36x4 

2i5o' 32x3) 

120o| 32x3 



2200' 
2200j 
2200. 
2200 

1800 
1850 
2300 



3300 
3200 



2800 
2700 



3400' 
3400 
3300 
3300 
3350 



34x3} 
34x3} 
34x3} 
34x3} 

32x3} 

32x3} 

34x4 

34x4 

34x4 

37x5 

37x5 

36x4} 

36x4} 

36x4) 

36x4} 

36x4) 
36x4 
36x4 
40x4 

36x11 



• Demitormeau. 



4 Een.i tonneau body, "Scout." 



I 



34x4 
34x4 

37x5 
36x4) 
36x4} 
37x5 

34x3} 

34x3} 

34x3} 

34x4 

34x4 

36x4 

36x4 

36x4 

36x4 

36x4 

36x4} 

36x4) 

34x4 

34x4} 

34x4} 

34x4 
34x4 
34x4 
34x4 
34x4 
36x4 
36x4 

32x3} 
32x3} 
34x4 
36x4 

32x3} 

32x3 

34x3) 
34x3} 
34x3) 
34x3} 

32x4 

32x4 

34x4) 

34x4) 

31x4} 

38x5} 

38x5) 

37x5 

37x5 

37x5 

37x5 

36x4) 

36x4 

36x4 

40x4 

36x4 } 




ELMORE— Elmore Mfg. Co., Clyde, O. 
E-M-F— E-M-F Co., Detroit, Mich. 
EVER ITT— Metzger Motor Car Co., Detroit, Mich. 
FRANKLIN— H. H. Franklin Mfg. Co., Syracuse, N. Y. 
GLIDE — Bartholomew Co., Peoria, III. 



I E 



111*?=*? 
9—1 



of a system of grouping it was possible to show examples of 
each type of power plant and to give the names of the makers 
employing them. In certain respects it will be found that there 
is a common basis for all of the power plants, as, for illustra- 
tion, the h ; gh tension magneto ignition system is quite generally 
in use; there are very few examples of the low tension ignition 
system. 





Elmore runabout 




E-M-F "30" touring car 




Everltt "30" fore-door close-coupled touring 
car 




Franklin Model D 6-cyllnder touring 




Glide fore-door touring car 
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Details of Passenger Automobiles 




Haynes five-passenger touring car 




Hudson "30" touring car 




Hupmoblle two-seated torpedo 




Inter-State Hush-sided torpedo 




HAKE AND MODEL 



Haynes 20 . 
Haynes 20 . 
Haynes 20 . 
Haynes Y . . 



Hudson "S3" 
Hudson "33" 
Hudson "33" 
Hudson "25" 



BODY 



MOTOR 



-1- 



$2000128.9 Tour'g.. 
2000 28. 9 T. ton.. 
2000 28.9 R'bout. 
3000 40.0 Tour'g.. 



Hupmoblle . 
Hupmobile . 
Hupmoblle . 
Hupmobile. 



Inter-State 30 A.. 
Inter-State 31 A.. 
Inter-State 32 A . 
Inter-State 33 A.. 
Inter-State 34... . 
Inter-State 34 A.. 
Inter-State 38 A.. 



ackson "51" 
ackson "61" 
ackson "41" 
ackson "41" 
ackson "38" 
ackson "30" 
ackson "28" 



Kissel Kar LD-11 .... 
Kissel Kar LD-11 .... 
Kissel Kar LD-11.... 

Kissel Kar LD-11 

Kissel KarDU&WSll 

Kissel Kar D-ll 

Kissel Kar DIUtWSU 

Kissel Kar D-ll 

Kissel Kar F-ll 

Kissel Kar F-U.... 
Kissel Kar F-ll.... 
Kissel Kar F-U.... 
Kissel Kar 6-11.... 
Kissel Kar G-ll.... 
Kissel Kar G-ll ... 



1250 25.6 
1300 25.6 
1350 25.6 
1000 22.5 



900jl6 
1100 16 
850 16 
750jl6 

1750 32 
1750 32 



Tour'g. 
T. ton. 
Torp'o. 
R'ster. 



1750 
1750 
2000 
2000 
2700 



9 Tour'g.. 
9 Coupe. . 
9 Torp'o.. 
9 R'bout. 

,4 Tour'g.. 
.4 D. ton.. 
.4 R'ster.. 
.4 D r'ster 
.4 

.4 
.4 



2200 36. 1 
2200 36.1 
1700 32.4 
1700132.4 
1650130.6 
1250i25. 6 
1100 22. 5 



Knox R. 
Knox R. 
Knox R.. 
Knox R. 
Knox R.. 
Knox R.. 
Knox R.. 
Knox R.. 
Knox R.. 
Knox S.. 
Knox S . . 
Knox S.. 
Knox S. . 
Knox S.. 
KnoxS.. 
Knox S. . 
Knox S. . 



Lambert 44. .. 
Lambert 55... 
Lambert 77... 
Lambert 88... 
Lambert 100.. 
Lambert 101.. 



Locomobile "L". 
Locomobile "L". 
Locomobile "L". 
Locomobile "M". 
PolisW Os-wis. 



1500 28 
1600 28 
1500i28 
1600 28 
2000 38 
2100 38 
2000 38 
2100 38 
2500,48 
2600 48 
2500 48 
2600 48 
3000 57 
3100 57 
3000 57 
I 

3500 40 
330040 
4250 40 
4250 40 
3400|40 
3350!40 
3250,40 
3300140. 
3200 40 
5000 60. 
5000'60, 
4900:60. 
4900160. 
5000160. 
4800160. 
4800 60 . 
6250 60 



Torp'o 
Torp'o.. 
Tour'g. . 

Tour'g. 
Tour'bt 
Tour'g. . 
Tour'bt 
Torp'o.. 
Tour'g.. 
R'ster... 



Tour'g.. 
F'd.Tg.. 
B. ton.. 
S. racer. 
Tour'g.. 
F'd.Tg.. 
0 B. ton.. 
0 S.racer . 
6 Tour'g.. 
6 F'd.Tg.. 
6 B. ton.. 
. 6 S racer . 
.0 Tour'g.. 
.0 F'd.Tg.. 
.0 B. ton.. 
I 

0 Tour'g.. 
0 Tour'g.. 
0 Limous. 
0 Land't.. 
0 Torp'o.. 
OTon'te.. 
0 C.coupl. 
0 Rac'b't. 
0 Rac'b't. 
0 Tcur'g. . 
0 Tour'g.. 
0 C.coupl. 
0 B. ton.. 
0 Torp'o.. 
0 Rac'b't. 
0 Rac'b't. 
0 Limous. 



1000 27.2 R'bout. 
1075(27 .2 Surrey.. 
1250 27.2,Tour'g.. 
1350 27.2 Tour'g.. 



1700'32.4 
1600 27.2 



3500 
4600 
3500 
4800 



Tour'g.. 
Torp'o.. 



30.0 Tour'g.. 
SO.OiF'd.Lirn 
30.0|B.ton... 
48.0,Tour'g.. 
48.0 l Tour'g.. 



II 



£ c 

05.3 



"5.3 
uo 



COOLING 



3 » 

as 



Pairs. . 
Pairs. . 
Pa:rs. . 
Pairs. . 

Block. 
Block. 
Block. 
Block. 

Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 

Pairs.. 
Pairs.. 
Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 

Single 
Single . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Block. 



Cellular. . 
Cellular., 
Cellular.. 
Cellular.. 

Tubular. 
Tubular. 
Tubular. 
Tubular 

Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 

Cellular. 
Cellular. 
H'comb. 
H'comb. 
H'comb 
H'comb. 
H'comb.. 



Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 



Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
.Cellular. 
JCellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 



Single. 
Single . 
Single. 
Single. 
Single . 
Single. 
Single . 
Single 
Single . 
Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Block. 
Block. 
Block. 
Block. 
Single. 
Block. 

Pairs. . 
Pairs. . | 
Pairs. . ! 
Pairs. . ; 
Pairs. . i 



0. 



Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 

H'comb.. 
H'comb.. 
H'comb. 
H 'comb. . 
H'comb.. 



Gear 
Gear 
Gear 
Gear 

Cent 
Cent 
Cent 
Cent 

f 5 ^ 
Syph 

Syph 

Syph 

Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 

Syph 
Syph 
Syph 
Syph 
Syph 
Syph 
Syph 

Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Ceni 
Cen 

Cen 
Cen' 
Cen 
Cen' 
Cen 
Cen 
Cen' 
Cen 
Cen 
Cen: 
Cen 
Cen 
Cen' 
Cen 
Cen 
Cern 
Cen 

Cen 
Cen 
Cen 
Cen 
Oca 
Cen 

Cen 
Cen 
Cen 
Cen 
Cen 



IGNITION 



as 



■ 

m 



H. T 
H. T 
H. T 
H. T 

H. T 
H. T 
H. T 
H. T 



nH. T 
n H. T 
n H. T 
nH. T 



H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 



H. T 
H. T 
H.T 
H. T 
H.T 
nlH.T 
n H.T 

A H. T 
fl|H. T 
fllH. T 
fliH. T 
fllH. T 
A H. T 
fllH. T 
A H. T 
fllH. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 



H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 
H. T 

AH. T 
AH. T 
A H. T 
A H. T 
.|H. T 
AH. T 



. Dry 

. Dry 

..Dry 

. Storage 

.Dry.... 
.iDry.... 
.'Dry.... 
.[Dry.... 

. None. . . 
. None.. . 
. None. . . 
. None. . . 

.Dry 

.Dry 

.Dry.... 

. Dry 

. Dry 

. Dry 

.Dry.... 

. Dry 

.Pry.... 

. Dry 

.|Dry.... 

. Dry 

. Dry 

. Dry 

. ! Dry.... 

jDry 

..Dry 

. Dry.. . . 

. Dry 

.IDry.... 
.'Dry.... 

Dry.... 

Diy.... 

Dry.... 

Dry.... 

Dry.... 

Dry 

Dry.... 

Dry.... 



Splash. 
Splash.. 
Splash.. 
Pump. . 

Splash.. 
Splash.. 
Splash.. 
Splash.. 

Splash. . 
Splash. . 
Splash.. 
Splash. . 

Splash. . 
Splash. . 
Splash. . 
Splash. . 
Splash.. 
Splash.. 
Splash.. 

Pump . . 
Pump . . 
Pump. . 
Pump . . 
Pump . . 
Pump. . 
Pump . . 

Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 
Pump . . 
Pump. . 
Pump . . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 



Dry.. . 
Dry... 
Dry... 
Dry.. . 
Dry... 
Dry.. . 
Dry.. . 
Dry.. . 
Dry.. . 
Dry.. . 
Dry... 
Dry.. . 
Dry.. . 
Dry.. . 
Dry... 
Dry.. . . 
Dry.... 

Dry. . . . 
Dry. . . 
Dry.. . 
Dry. . . 
Dry. . . 
Dry. . . 

Storage 
Storage 
Storage 



Pump . 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump . 
Pump. 
Pump. 
Pump. 
Pump. 
Pump . 
. Pump . 
Pump. 
Pump . 
Pump 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 



F.fecd 
F.foed 
F.fecd 
Storage 'F.foed. 
Storage I Pump. 



1 5 or 7 passengers. 



Jackson Model 41, fore-door touring car 



HAYNES — Haynes Automobile Co., Kokomo, Ind. 
HUDSON— Hudson Motor Car Co., Detroit, Mich. 
HUPMOBILE — Hupp Motor Car Co., Detroit, Mich. 
INTER-STATE— Inter- State Automobile Co., Muncle, Ind 
JACKSON — Jackson Automobile Co., Jackson, Mich. 

Don't tell the salesman how to build the automobile. 
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TRANSMISSION 



Con.b'd...iSeL.. 
Conbd... Sel... 
Coo-b'd .. Sel... 
Conbd... Sel... 

I 

Disc Sel... 

Disc Sel... 

Disc 'Sel... 

Cone Sel... 

10 pi. disc Sel — 
10 pi. disc Sel. . 
10 pi. disc Sel.. . 
10 pi disc Sel... 



— -3 



3 iMotor.. 

3 Motor.. 

3 ,'Motor.. 

3 Motor. . 



■z 

a 



I 

tt. 



BEARINGS 



on 
u-S 



M. Disc. 
M. Disc. 
M. Disc 
M. Disc. 
M. Disc.. 
M. Disc.. 
U. Disc.. 

M Disc. 
M. Dae. 
M. Disc. 
M. Disc. 
M. Disc. 
M. Disc. 
M. Disc. 



Cone. 
Cone. 
Cone. 
Cone. 
Cone 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone . 
Cone. 



82S::: 

3 Plate. 
3 Piste. 
3 Plate. 
3 Plate. 
3 Plate. 
3 Plate. 
3 Plate. 
3 Plate. 
3 Plate. 
Disc ... . 
Disc ... 
Disc. 
Disc . . 
Disc . 
Disc. 



. 'Sel. . 
.Sel. 
. Sel.. 
. Sel.. 
.Sel.. 
. Sel.. 
Sel. 

.!Sel.. 
.<$*.. 
..'Sel . 
..Sel. 
..|Sd. 
. . Sel, 
. . Sel. . 



Sel... 
Sel... 
Sel... 
Sel... 
Sel... 
Sel... 
Sel... 
SeL.. 
Sel... 
Sel ... 
SeL.. 
Sel... 
Sel... 
Sel... 
Sel... 



3 Motor. . 

3 Motor. . 

3 Motor. . 

3 Motor. . 

2 Motor.. 

2 Motor. . 

2 Motor.. 

2 Motor.. 



3 Unit.. 

3 [Unit. . 

3 Unit.. 

3 Unit.. 

3 |Unit.. 

3 Unit.. 

3 Unit.. 



Motor. 
Motor. 
'Motor. 
Motor. 
Motor. 
Motor. 



3 Unit. 



.iShaft.. 
.Shaft.. 
. I Shaft.. 
.IShaft.. 

.Shaft.. 
.Shaft.. 
.Shaft.. 
.Shaft.. 

.Shaft.. 
.Shaft.. 
. 'Shaft.. 
. IShaft.. 

. 'Shaft. . 
'Shaft.. 
Shaft.. 
Shaft. . 
Shaft. . 
Shaft.. 
Shaft. . 

Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 



None.. 
Kerne . 

Kerne.. 
Kerne. 
Keme. . 
Kone . 



Sel... 
Sel .. 
SeL.. 
Sel... 
Sel... 
Sel.. 
Sel... 
Sel... 
Sel... 
SeL.. 
Sel... 
SeL.. 
SeL. . 
Sel... 
Sel... 
Sel... 
Sel... 

Fricfn 
Frict'n 
Frict'n 
Prict'n 
Frict'n 
Frict' 



Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
Frame 
S. Frame 
S. Frame 
S. Frame 
S. Frame 
S. Frame 
S. Frame 
S. Frame 



Cone ... 
Cone .... 
Cooe... 
M >v . 
M. Dac . 



M 

Sel 
3d 
Se! 
Sal 



Motor. 
Motor . 
Motor. 
Motor. 
Motor. 
Motor . 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 

Motor. 
Motor. 
Motor. 
Motor. 
Motor. 
Motor. 



Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
I Shaft.. 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft. . 
Shaft.. 
Shaft . 

Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 

Chain. 
Chain. 
Chain . 
Chain. 
Chain. 
Chain. 



114 
114 
114 
125 

114 
1 14 
114 

100 

Hi! 

I 86 
| 86 
86 

1118 
illS 
|11S 
1118 
118 
118 
118 

120 
120 
110 
110 
115 
105 
105 

116 
116 
116 



Unit Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit. . . . Shaft . 



124 
124 
124 
124 
132 
132 
132 
132 
142 
142 
142 

122 
122 
122 
122 
122 
122 
122 
122 
117 
134 
134 
134 
134 
134 
134 
134 
134 

102 
102 
i 106 
112 
115 
112 

1 120 
120 
120 
135 
135 



P. Steel. 
P. Steel. 
P Steel. 
P. Steel. 



I Plain. 
Plain.. 
Plain 
Plain. . 



Roller. Roller 



48 P. Steel.. Plain. . . 

48 P. Steel. JPIain. . . 

48 .P. S eel.. Plain.. . 

48 P. Steel . Plain. .. 

56 P. Steel.. Plain... 

56 P. Steel. .(Plain... 

56 P. Steel. .jPlain... 

56 P. Steel.. Plain... 



56 
56 
56 
56 
56 
56 
56 

16 
•56 
«5« 
»56 
"56 
»56 
•56 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

56 
56 
56 
56 
56 
56 
56 
56 
56 



Roller 
Roller 
RoUer. 

Ball... 
Ball. . . 
Ball. . . 
Plain. . 



Roller. 
Roller 
Roller.. 

Roller. 
Roller.. 
Roller. 
Roller.. 



Plain.. Roller.. 
Plain.. Roller.. 
Plain.. (Roller.. 
Plain. 'Roller.. 



TIRES 



2400 
2400 
2400 
3400 

2400 
2350 
2400 
1700 



34x4 
34x4 
34x4 
36x41 

34x31 
3 4x3 2 
34x34 
32x31 




1500| 30x3 

1600 30x3 

1300, 30x3 

1200, 30x3 



P. Steel.. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 



3 Plain. IBall. 
3 Plain. Ball. 
3 Plain. Ball. 
3 Plain. Ball., 



P. Steel.. 3 Plain. 
P. Steel.. 3 Plain 



P. Steel. 
P. Steel. 
P. Steel. 
. Steel. 

Steel. 

Steel. 

Steel. 



3 Plain 



Ball. 
Ball. 
Ball. 



5 Plain. iBall. 
5 Plain., Ball. 
3 Plain. Ball. 
3 Plain. Ball. 
3 Plain. Ball. 
3 Plain. Ball. 
2 B.&pl'Ball.. 



. I Roller.. 
. Roller.. 
. Roller.. 
.(Roller., 
. Roller.. 
.'Roller.. 
. 'Roller. . 

. R. & B 
. R. & B 
. R. & B 
. R. & B 

Jr. & b 

.|R. & B. 
. R. & B. 



56 P. 



Steel. 
Steel. 
Steel. 
Steel. 
Steel 
Steel 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 

Steel 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel 
Steel. 
Steel. 
Steel. 
Steel 
Steel. 
Steel 
Steel 
Steel. 
Steel. 



P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 



Plain.. 
Plain. . 
Plain.. 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 
Plain. . 

Plain. . 

Plain. . 

Plain. . 

Plain. . 
i Plain.. 

Plain.. 

Plain.. 
| Plain'. 

Plain. . 
I Plain.. 

Plain. . 

Plain. . 

Plain. . 

Plain. . 

Plain. . 

Plain. . 

Plain. . 

Ball... 
Ball... 
Ball. . . 
Ball. . . 
Ball. . . 
Ball. . . 



.Ball.. 
. I Ball.. 
.Ball.. 
.Ball.. 
J Ball.. 
. I Ball. . 
. ! Ball. . 
IBall.. 
.Ball.. 
. Ball. . 
. Ball.. 
. I Ball. . 
. ; Ball. . 
. ! Ball. . 
.Ball.. 

.Ball.. 
.Ball.. 
.IBall... 
.'Ball.. 
.IBall... 
.Ball.. 
.'Ball... 
.Ball... 
.Ball.. 
. I Ball... 
.(Ball.. 
.Ball... 
.Ball... 
.(Ball... 
. I Ball.., 
.iBall. 
.'Ball.. 



Roller.. 



I Roller. 
| Roller... 

Roller... 

Roller.., 
I Roller... 

Roller... 

Roller... 
I Roller... 

Roller... 

Roller... 

Roller... 

Roller... 

Roller... 

Roller... 



Ball. . 
Ball. . 
Ball.. 
Ball.. 
Ball. . 
Ball. , 
Ball. . 
Ball . 
Ball. . 
Ball.. 
Ball. 
Ball. . 
Ball. , 
Ball. . 
Ball. . 
. Ball , 
Ball.. 



34x4 
34x4 
34x4 
34x4 
34x4 
34x4 
34x4 



2800, 36x4 
2800, 36x4 
2400 34x4 
2400 34x4 
2450 34x4 
2000 32x3 * 
1850 32x3 j 



34x4 
34x4 
34x4 

ODfal 
36x4 
36x4 
36x4 

Opt'al 
36x4 
36x4 
40x4 

Opfal 
36x4* 
36x41 
40x4 



54 P. Steel. . Plain. 

54 P. Steel. . Plain. 

54 P. Steel. I Plain. 

54 I P. Steel..' Plain. 

54 P. Steel.. Plain 



. I Roller. Roller... 
. IRoller. Roller... 
. Roller. Ball... . 
.'Roller. Ball... 
. Roller. 1 Ball... . 
. Roller .1 B. & R. 



Ball. . . 
Hall... 
Ball... 

Hall... 
Ball... 



Hall. 
Ball 
Ball. 
Hall. 
Ball 



3400 
3400 1 
3400, 
3400 
3400 
3400, 
34001 
34001 
3400, 
3000 1 
4000 
3850 
3850 
4000 
3600 1 
3650, 
4400 

1900, 
2000' 
2200 
2.50(1 
25001 
24001 



36x41 
36x4* 
36x4* 
36x41 
36x41 
36x41 
36x41 
36x4* 
36x4* 
38x51 
38x51 
38x5* 
38x5* 
38x51 
38x51 
38x51 
38x51 

30x3* 

30x3* 

32x.H 

32x3* 

34x4 

33x4 

34x41 

34xll 

34x4 

36x4 

36x1 



34x31 
34x3* 
34x31 
32x31 

31x31 
31x31 
30x3 
30x3 

34x4 
34x4 
34x4 
34x4 
34x4 
34x4 
34x4 

36x4 

36x4 

34x4 

34x4 

34X4 

32x31 

32x31 

34x4 
1 34x4 
I 34x4 
Opt'al. 
36x4 
36x4 
36x4 
Opt'al 
36x41 
36x41 
40x4 
Opt'al 
36x5 
36x5 
40x4 

36x41 
36X41 
36x41 
36x44 
36x41 
36x41 
36x41 
36x41 
36x41 
38x51 
38x54 
38x51 
38x51 
38x51 
38x5 J 
38x51 
38x51 

30x31 
30x31 
32x31 
32x31 
34x4 
33x4 

34x41 
34x41 
34x4 

37x5 
17t5 



! Or 60 inches. 



3 



KISSEL KAR — Kissel Motor Car Co., Hartford, Wis. 
KNOX — Knox Automobile Co., Springfield, Mass. 
LAMBERT — Buckeye Mfg. Co., Anderson, Ind. 
LOCOMOBILE — Locomobile Co. of America, Bridgeport, Conn. 



— 



Kissel Kar with a touring body equipped 
complete 




Knox 6-passenger torpedo 




Lambert Model 88 6-passenger touring 




Locomobile Model M torpedo body touring car 




free advice from your "accommodating'' friends. 



Mitchell Model T 6-passenger touring 
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Details of Passenger Automobiles 




Lozier flush-sided torpedo 




Melntyre B-passenger touring car 




Marmon "32" touring 




Matheson 6-60 touring oar 



MAKE AND MODEL 




EODY 



H0T03 



Lazier dl 

Lozier 51 

Lozier 51 

Lozier 51 

Lozier 46 

Lozier 46 

Lozier 46 

Lozier 46 

Melntyre A-4. . . 
Melntyre A-5. . . 
Melntyre T-5.. . 
Melntyre M-5... 
Melntyre T-l . . 
Melntyre XIV. . 
Melntyre XXIV. 
Melntyre 251 . . 
Melntyre 251. . . 

Marmon "32". . 
Marmon "32" . . 
Marmon "32" . . 

Matheson Six 1" 
Mitheson Six 19 
Matheson Six 20 
Matheson Six 21 
Matheson Six 22 
Matheson Six 23 
Matheson Six 24 

Maxwell "E A". 
Maxwell "G A". 
Maxwell "I". . . . 
Maxwell "0"- . ■ 
Maxwell "A B". 

Mercer 30-C 

Mercer 30-C. . . 

Mercer 35 

Mercer 35 

Midland L-l 

Midland L-l... , 

Midland L-l 

Midland L-2 . . . 
Midland L-2. . . . 

Midland K 

Midland K 

Mitchell R 

Mitchell "T 

Mitchell T 

Mitchell S 

Moline M-35 . . . 
Moline M-S5. . . . 

Moon 30 

Moon 30 

Moon 30 

Moon 30 

Moon 30 

Moon 45 

Moon 45 

Moon 45 

Moon 45 

Moon 45 

National 40 . . 

National 40 

National 40 

National '0 

N ational 40 



J550U 51 ,6. Tun's 
5500 51.6 B'clift . . 
5500 51.6 L'woort. 
'/000 51 .6 LimouK. 
4600 46.0 Tour's.. 
4600|46.0 ! U'clifl . . 
4600 46.0 L'wood, 
6000 46.0 Limcus 



850 
1250 
1150 



Tour'g. 
Tc ur'g. 
T'b<ut. 



18.0 

25.6 
25 6 
16501.32 .4jTonr's. 
1850j32.4 Tcrp'o.. 
1250 23 .o'Extra. . 
1050 27 .2;Extra. . 
900ll8.0 Extra. . 
800 IS.O.Exlra. . 



2750 .12 . 4 f Tour'|e.. I 5 
275o!.32.4 Snb'n. . 4 
27501.12.4 R'stcr . 2 



3500 18.6 Tour'R.. 
35001 18. 1 T. ton.. 
350o|l8.6 T'buut. 
3500, 18.6 R'bout . 
3500 18.6 C.cnipc- 
4/00 18.6 Limous. 
4/00 IS. 6 Land't.. 
I 

1600 30.0 Tour's.. 
1600 30.0 Tour'g.. 
lion 25 oTour g . 

900 22.0 R'bout. 

600 14.0 R'bout. 



215" ?8. 9 
2150 28 9 
2250 30.6 
2250 30.6 



T. ton.. 
Tour'g. 
Ranng 
R'bcut 



200 r l|32.4 Tour'g.. 
2000 32.4 T ton.. 
1050 32.4 R'st r. 
2100,32. 4 R T'g. . 
2100 32.4 F.d. T.t 
2250 36.1 Tour'g.. 
2250 36.1 C. coupl 

I200|28.9 Ru'blo.. 
1250|28.9 Surrcv.. 
1500 28. 9! Tour's. . 
2250 43.4jTour'g.. 

1650 2 5. 6 1 Tour'g.. 
1600,25. 6jT. ton.. 



1500 
1500 
2750 
1 500 
22 50 
3000 
3000 
4000 
3100 
3100 



28.9 
28.9 
28.9 
28.9 
28.9 
36. 1 
36. 1 
36. 1 
36. 1 
36.1 



Tour'g. 
T. ton.. 
Limr.us. 
R's'er.. 
Ccxipe. . 
Tour's . 
T. ton.. 
Limcus. 
Fcre-D. 
Torp'o. . 



2500 -10.0 R'stcr.. 
2500I40.0 T. ton.. 
2500|40.0 Tour'g.. 
2fOO'40.0 T. ton. 1 
2600 40.0 D.Tour 



41 
4$ 
5| 
51 
51 



4 

t\ 
51 
4 t 

n 

% 
t\ 

4} 

4! 

6 ! 4} 



4f 4} 

4 I 4J 



cocl:?;g 



'■3 z 



Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Sinplo . 
Single . 
Single. 
Single. 
Sinplc . 
Single. 
Sin, :1c. 
Sin^lo. 
Single. 

Pairs. 
Pairs 
Pairs. 

Pairs 

Pairs 

Pairs. 

Pairs. . 

Pairs. 

Pairs. 

Pairs. , 



H 'comb. 
H'comb. 
H'comli. 
H 'comb 
H'comb 
H'comb. 
H'comb. 
H'ccmb. 

I 

Tubular 
Tubular 
Tubular 
Tubular 
Tubular 
Tubu lar 
1 ubular 
Tubular 
Air-cool. 



£3 



Cent H n. I . 
iCent'u H. T. 
Cent'fl H. T. 
Cent' H. T. 
Cent'fl H. T. 
Cent' It H. T. 
Cent'r) H. T. 
Cenfu H. T. 

'svph'nH. T. 
Svph'n H. T. 
Svph'n H. T. 
Cer.t tl H. T. 
iCenfrt H. T. 
iGenr.. H. T. 
! Gear..,H. T. 
Gear.. ! H. T. 
I None.. H. T. 



ca 



bit rai,e 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 

None.. 
None.. 
N one. , 
None. . 



hplash. 
Splash. 
Splash. 
Splash. 
Splash. 
Splash. 
Splash.. 
Splash. 

Pump. , 
Pump. . 
Pump. . 
Pump. . 



Cellular Jcent'fl H. T. 
Cellular.. Cent 'fl H. T. 
Cellular.. Cent'fl H. T. 



. 'None. . . IPump. . 
. |Nono. . . Pump. . 
. Storage Pump. . 
. None. . . Pump. . 
. None.. . I Pump. . 

. Storage F, feed . 
. Si orage IF. feed . 
. Storage ]F. feed . 



Tubular 
I Tubular 
'Tubular 
[Tubular 
Tubular 
Tubular 
Tubular 



[Cent 'fl H 
ICont 'fl H 
'Cent 'fl H 
Cent 'fl H 
Cent 'ft 11 
Icent 'fl H 
Cent'fl H 



. Storage 
. Storage 
. Storage 
Storage. 
Storage 
Storage 
Storage 



Pump. 
Pump . 
Pump . 
Pump. 
Pump. 
Pump . 
Pump . 



Single. H'comb 
Single. H'comb 

iPairs . H'comb 
Pairs . ' H'comb 

I Single.' H'comb 



41 1 Pairs. 

41 Pairs. 

5 .Pairs. 

5 Pairs.. 



Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
51 Pairs. 
5i Pairs 



|Tubular 
jTubular 
Cellular. 
[Cellular. 

. H'comb. 
I H'comb. 
. H'comb. 
. H'comb. 
. H.ccmb. 
. Tubular 
. Tubular 



5 Pairs. . Tubular 

5 [Pairs. . Tubular 

5 Pairs. . Tubular 

5 Pairs . Tubular 



6 1 Pairs. 
6 [Pairs. 



Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 



■Svph'n H. T. 
, Svph'n H. T. 
Svph'n H T . 
Svph'n H. T. 
Syph'n H. T. 

Icent'flH. T. 

Cent'fl H. T. 

Cent'fl H. T. 
ICent 'fl H. T. 

Cent'fl H. T. 
Cent'fl H. T. 
Cent'fl H. T. 
Cent'fl H. T. 
Cent'fl H. T. 
Cenffl[H. T. 
Cent'fl H. T. 

Icent'fTH. T 
Cent'fl H. T. 
'Cent'fl.H. T. 
;Ccnt'fl H. T. 



. Prv. 
. Dry, 
, Pry. 

Dry.. 
. Dry.. 

Prv . . 

Pry.. . 
None. . 
None. . 

Prv... 
Prv... 
:Pry.. . 

Prv. 



. . Grav. . . 
. . Grav. . . 
. . Grav. . , 
.. Grav.. . 
. . Grav.. 

. Pump . . 
. Pump . . 
, . ! Pump . . 
. Pump . . 

Splash 
Splash. . 
Splash. 
Sn'ash.. 



5(i Pairs.. 

5;; Pairs.. 

S,„ Pairs.. 

5;i Pairs.. 

5 ,n Pairs.. 



Tubular 
Tubular. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
H 'comb. 
H'comb 
H'comb. 
H'comb. 
H'comb. 

H'comb. 
H'comb. 
H'comb. 
H'comb. 
H'comb. 



None. 
None. 

Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cnet 
Cent 
.Cent 

ICent 
Cent 
Cent 
Cent 
Cent 



H. T. 
H. T. 

'A H. T. 
'fl H. T. 
'fl H. T. 
•fl H. T. 
•fl H. T. 
'fl H. T. 
■fl H. T. 
■fl H. T. 
■fl H. T. 
'fl H. T. 



. . Pry-. • • Splash. 
. . I Pry.. . . Solash.. 
. . [Dry Splash. . 

IPry. . . . Pump . . 
Prv. . . . Pump . . 
Prv.. . . !Pump. 
Dry.. . .IF. feed . 

(storage IPump. . 
Storage I Pump . . 



Prv.. 
Prv.. 
Prv.. 
Prv.. 
I Prv.. 
Pry.. 
I Pry.. 
rn\. 
Pry.. 
Dry.. 



'A H. T. 
•fl H. T. 
'fl H. T. 
•fl H. T, 
•fl H. T. 



. Splash.. 
. Splash . . 
. Splash . . 
. Splash.. 
. Splash.. 
. Mech... 
. Mcch. . . 
. Mech... 
. Mcch. . . 
. Mech. . . 



IF. 



Storage Pump . . 
Storage Pump . . 
Storage Pump . . 
Storage Pump. . 
JStora^e Pump . . 
re door Type. 



Maxwell Model G touring oar 



LOZIER— Lo7ler Motor Co., Broadway & 56th St., New York, N. Y. 
MclNTYRE— W. H. Melntyre Co., Auburn, Ind. 
MARMON — Nordyke-Marmon Co., Indianapolis, Ind. 
MATHESON— Matheson Motor Car Co., Wllkes-Barre, Pa. 
MAXWELL — Maxwell-Brlscoe Motor Co., Tarrytown, N. Y. 
MERCER— Mercer Automobile Co., Trenton, N. J. 

Don't place too much store upon the color of the paint on car. 
Don't let any man talk you into taking the car that will not 

suit your purpose. 
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MIDLAND— Midland Motor Co., Mollne, III. 
MITCHELL — Mitchell- Lewis Motor Co., Racine, Wl*. 
MOLINE— Mollne Automobile Co., East Mollne, III. 
MOON— Moon Motor Car Co., St. Louis, Mo. ' 
NATIONAL— National Motor Vehicle Co., Indianapolis, Ind. 

Don't ask the maker to kill harmony to suit you. 
Don't forget that harmony must include a good relation of 
the machinery equipment. 



National "40" fore-door top tonneau 
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y gVV^ Details of Passenger Automobiles 




Oakland Model K fore-door 5-passenger 




Ohio "40" 4-paasenger torpedo 




Oldsmoblle fore-door autocrat model 




.Overland Model 61 




MAKE AND MODEL 



BODY 



£ ! 



Oakland SS ,*1200 25.0 lour'g. 

Oakland 34 1000 25 . 6 R'bout 



Oakland 28 

Oakland K Special.. 
Oakland M Special . 



Ohio Forty L.. 
Ohio Forty A. 
Ohio Forty K. 
Ohio Forty B . 



Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Olpsmoblle 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 
Oldsmobile 



Special... . 
Special.. . 
Special... . 
Special.. . 
Autocrat. . 
Autocrat. . 
Autocrat. . 
Autocrat. . 
Autocrat. , 
Limited. . . 
Limited. . . 
Limited. . . 
Limited. . 



Overland 38. 
Overland 40. 
Overland 41. 
Overland 42 . 
Overland 48 . 
Overland 48 . 
Overland 49. 
Overland 80 . 
Overland 81 . 
Overland 82 . 
Overland S3 . 
Overland 84 . 



'18".. 
18".. 
18".. 
'18".. 
•18".. 
'18".. 
•18". 
•18".. 
'SO".. 
'SO".. 
'SO".. 
'SO".. 
'SO".. 
'SO".. 
'SO".. 
'SO".. 
•80".. 



Packard ' 

Packard 

Packard 1 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 

Packard 



Palmer-Singer 8-60. . . 
Palmer-Sinter 4-80. . . 
Palmer-Sinter 6-40. . . 
Palmer-Singer 6-40. . . 
Palmer-Singer 4-30 . . 



Peerless "29". . 
Peerless "29". . 
Peerless "31". . 
Peerless "31". . 
Peerless "31" . . 
Peerless "31" . 
Peerless "31" . 
Peerless "31". . 
Peerless • 31". . 
Peerless "31". . 
Peerless "31". 
Peerless "32". . 
Peerless "32" . 
Peerless "32". . 
Peerless "32". 
Peerless "32". 
Peerless "32". 
Peerless "32". 
Peerless "32". . 
Peerless "32". . . 



1150 25.6 
1600 32.4 
1500 32.4 



T. ton.. 
Tour'g. 
R'bout 



2450132.4 Torp'o. 
2150] 32. 4 Tour'g. 
2150. 32. 4, R'ster., 
2150 32.4 Coupe.. 



.0 Tour'g.. 
.0 R'ster. 
.0 CI. Coup 
.0 Limous. 
.0 Tour'g.. 
.0 Tour'g.. 
.0 R'ster.. 
.OT'bout.. 
.0 Limous. 
.0 Tour'g.. 
.0 T'bout.. 
.0 R'ster. . 
.0 Limous. 

.5 Any.... 
.OiR'bout. 
.9 'Tour'g. 
.9 Tour'g.. 
.ft R'bout. 
.6 Torp'o.. 

.5 Any 

6 Torp'o.. 
" Tour'g. 
Tour'g. 
T'bout. 
.9,T. ton.. 

. 5 Tour'g.. 
.SjC.coupl 
.5 Limous. 
.SF.il.Li.. 
.5 Land't. 
F.d.Ld. 
R'bout. 
Coupe.. 
Tour'g. 
0 C.coupl 
0 Phaet . . 
0 Limous 
0;F.d.Li.. 
O.Land't. 
OF.d.Ld. 
0 R'bout. 
0 Coupe. . 



4200 40 



5550 40 
5750 40 
4200 40 
4900 40 



4300 
4300 
4300 40 
4300 40 
4300 40 



4200 
3500 
3300 
4050 

3750 28.9 Land't 



Tour'g 
Tour'g.. 
Tour'g.. 
Limous 



4200|25.6 Limous 
6 Land't. 
0 Tour'g. 

0:C.COupl 

0 R'ster.. 
0 Phaet. . 
.0 T'ton... 
.OITorp'o.. 
.0 Limous. 
.OlLand't.. 
.OlD.lim... 
.OjTour'g.. 
.0, C.coupl, 
.0 R'ster.. 
.OPhiet.. 
.0]P. ton.. 
.0 Torp'o.. 
.0 Limous. 
.0 Land't.. 
OjD.lim... 



MOTOR 



7 I 6 I 5 



Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. , 
Pairs.. 
Pairs. . 

Pairs. . 
Pairs. , 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. 
Pairs. . 
Pairs. . 
Pairs. . 

Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 
Single 

Pairs. . 
Pairs. . 
Pairs. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. 
Pairs. 
Pairs. 
Pairs. . 
Pairs. 
Pairs. 
Pairs.. 
Pairs. . 
Pairs. 
Pairs. . 

Pairs.. 
Pairs. . 
Block. 
Block. 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
5 J i Pairs. . 
5 V Pairs.. 
5 J I Pairs. . 
5j |Pa ; rs.. 
5* I Pairs. . 
5* Pairs.. 
5j Pairs.. 
5 i Pairs. . 
5 V I Pairs.. 
5 4 Pairs. . 
5 \ Pairs. . 



COOLING 



2 s 

a a 



Tubular. 
Tubular 
Tubular 
Tubular 



IGNITION 



SfS 

Is 



Cent 'rl 
Cent' fl 
Cent'fl 
Cent'fl 



Tubular. Cent'fl 



H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 

H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 

H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
| H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 

Cellular. . 
Cellular.. 
Cellular. . 
Cellular.. 
Cellular. . 
Cellular.. 
Cellular.. 
Cellular. . 
Cellular. . 
Cellular.. 
Cellular.. 
Cellular. . 
Cellular.. 
Cellular.. 
Cellular.. 
Cellular.. 
Cellular.. 

H'comb.. 
H'comb., 
H'comb.. 
H'comb., 
H'comb.. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular . 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tuhular . 
Tubular. 
Tubular . 
Tubular . 
Tubular. 



ri. T . , . 
H. T... 
H. T... 
H. T... 
H. T. .. 



5 



Cent'fl H. T. 
Cent'fl H. T. 
Cent'fliH. T. 
Cent'fl H. T. 



Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 



■fl H. T. 
•fl'H. T. 
•A H. T. 
'fl H. T. 
'fl H. T. 
'A H. T. 
•fl H. T. 
•A H. T. 
•fl H. T. 
'fl H. T. 
'A H. T. 
'A H. T. 
'fl!H. T.. 



Syph'n 1 H. T. 
Syph'n'H. T. 
Syph'n'H. T. 
Syph'niH. T. 
Syph'n H. T. 



Syph'n 
Syph'n 
Syph'n 
Syph'n ... - 
Syph'n H. T 
SyphVH. T 
Syph'n H. T 



H. T. 
H. T. 
H. T. 
H. T. 



Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 
Cent 



fl'H. T. 
A H. T. 
A H. T. 
fl'H. T. 
A H. T. 
fl H. T. 
A H. T. 
A H. T. 
A H. T. 
A H. T. 
AjH. T. 
fl'H. T. 
'AjH. T. 



Cent 'A 
Cent 'A 
Cent'fl 
Cent 'A 
Cenffl 

Gear. . 

ear. . 

ear. . 
Sear. . 
Gear, . 
Gear. . 
Gear . . 
Gear. . 
Gear. . 
Gear. . 
jcar. . 
Gear. . ; 
Gear . 
jear. 
jear. 
• car. 
jear . 
Gear. 
Gear . 
Gear. 



H. T.. 
H. T.. 
H. T.. 
H. T.. 

H. T.. 
H. T. 
H. T.. 
H. T.. 
H. T.. 

H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T., 
H. T.. 
H. T.. 
H. T.. 
T. 
T. 
T. 



H. T. . 
H. T.. 
H. T . 

h. r.. 

H. T. 
II T.. 

H. T.. 



ury., 
Dry.. 
Dry.. 
Dry. 
Dry., 

Dry. 
Dry. 
Dry. 
Dry. 

Dry.. 
Drv.. 
Dry.. 
Dr>-.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 
Dry.. 



Dry 

Dry. . . . 

Dry 

Dry. . . . 
Dry. . . . 
Dry. . . . 

Dry 

Dry 

Dry 

Storage 
Storage 
Storage 

Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 

Dry 

Dry.... 

Dry 

Dry 

None... 



Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage i Pump 
Storage Pump 
Storage .Pump 
Storage | Pump 
Storage jPump 
Storage [Pump 
Storage iPump 
Storage jPump 
Storage I Pump 



Splash. 
Splash., 
Splash., 
Splash. , 
Splash.. 

Splash.. 
Splash. 
Splash. 
Splash. 

I 

I Splash. 
Splash.. 
Splash.. 
Splash., 
Splash.. 
Splash.. 
Splash . . 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash . 

Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Mech. . . 
Splash.. 
Splash.. 
Splash. . 

Pump. . 
Pump . . 
Pump . . 
Pump . . 
Pump . . 
Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 
Pump . . 
Pump. . 
Pump. . 
Pump.. 
Pump. . 
Pump.. 

F.feed. . 
P.feod. . 
F.feed 
F.feed. . 
Pump. . 



Pump. 
Pump. 
Pump. 
Pump . 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 



Or Close-coupled, 



Packard "30" fore-door limousine 



J ■- 



OAKLAND— Oakland Motor Car Co., Pontlac, Mich. 

OHIO— Ohio Motor Car Co., Carthage, O. 
OLDSMOBILE — Olds Motor Works, Lansing, Mich. 
O V E RL AN D — Willys. Overland Co., Toledo, O. 
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i 


TRANSMISSION 


2 






BEARINGS 




TIRES 


- i 

u 


lit 


Loca- 
tion 


Drive 


Wbeelb. 


Tread 


Frame 


Crank- 
shaft 


Trans- 
mis'n 

Axle 


Weight 


Front 


a 
& 



U. Doc... Sel... . 
II. Disc... Sel... . 
II. Diac... Sel... . 
M. Diac... Sel ... 
If. Diac... Sel.... 

5 PI Diac Sel... . 
S PI. Diac. Sel. . . . 
J PL Disc. Sel... . 
5 PI. Disc Sel... . 

Cone Sal 

Cone Sel 

Cone Sel 

Cone iSel 

Cone ... Sel.. . . 

Cone SeL . . . 

Cone Sel.... 

Cone Sel 

Cone Sel 

Cone Sel.... 

Cone Sel 

Cone Sel 

Cone Sel... . 



32x3 J 

32x34 

32x3} 

34x4 

34x4 



11. Disc.. 


. Plane.. 


2 


M. Disc.. 


.Plane. 


2 


It. Disc.. 


. Plane . 


2 




Sel.... 


3 


11. Disc.. 


.'Plane.. 


2 


If. Disc.. 


. Plane.. 


2 




Sel.... 


3 




SeL... 


3 




Sel... . 


3 


Cone 


Sel ... 


3 


Cone . . . 


SeL... 


I 


Cone . . . 


.SeL... 




Plate . . 


. Sel. . . . 


3 


Plate 


Sel. . . . 


3 


Plate . . 


. Sel. . . . 


3 


Plate . . 


Sel... . 


3 


Plate . . . 


. Sel... . 


3 


Plate 


. Sel ... 


3 


Plate . . 




3 


Plate 




3 


Plate... 


. Sel... . 


3 3 


Plate. .. 


. SeL.. . 




Plate 


Sel... . 


3 




Sel... . 


3 


Plate 


Sel... . 


3 


Plate. . . . 


Sel . . . . 


3 


Plate . . 


Sel .. . 


3 




Sel... . 


3 


Plate. . . . 


. Sel... . 


3 



II. Disc... 
M Disc... 
M. Disc... 
II. Disc... 
U. Disc... 

Exp. b'd.. 
Exp. b'd. 
Exp. b'd.. 
Exp. bd.. 
Exp. b'd.. 
Exp. b'd.. 
Exp b'd.. 
Exp. bd.. 
Exp. b'd. 
Exp. b'd. 
Exp. b'd. 
Exp. bd. 
Exp b'd. 
Exp. b'd 
Exp. b'd. 
Exp b'd. 
Exp. b'd. 
Exp. b'H 
Exp b'd. 
Exo. b'd 




32x34 

32x3* 

32x3} 

34x4 

34x4 

34x4 
34x4 
34x4 
34x4 

36x4 

36x4 

36x4 

36x4 

38x44 

38x44 

38x44 

38x44 

38x44 

42x44 

42x44 

42x44 

42x4} 

32x34 

34x3 J 

34x4 

34x4 

32x3 

32x3 

32x34 

34x3} 

34x34 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

34x4 

36x44 

36x4 t 

36x4 i 

36x4 

36x4 

36x4 

36x4 

36x4 

36x4 

36x5 

36x5 

36x44. 

34x4 

34x4 

34x4 

3 1x4 J 

36x5 

36x5 

36x5 

36x5 

36x5 

36x5 

36x5 

36x5 

36x5 

37x5 

37x5 

37x5 

37x5 

37x5 

37x5 

37x5 

37x5 

37x5 




*Or 60 Inches. 



7 



PACKARD — Packard Motor Car Co., Detroit, Mich. 
SINGER— Palmar 4 Singer Mfg. Co., 1620 Broadway, New York 
PEERLESS — Peerless Motor Car Co., Cleveland, O. 



Palmer-Singer 6-60 touring car 






Peerless torpedo type of touring car 




Rainier Model O 60 H. P. touring car 




Royal Tourist fore-door touring car 




Sampson "86" torpedo 
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Plerce-Arrow 6-60 touring car 




Pope-Hartford Model W touring car 




Premier 7-passenger touring car 




Pullman Model K touring car 




MAKE AND MODEL 



Pierce-Arrow 36-T.. 
Pierce-Arrow 48-T.. 
Pierce-Arrow 66-T.. 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 

Pope-Hartford 



Premier 
Premier 
Premier 
Premier 
Premier 
Premier 
Premier 
Premier 
Premier 

Pullman 
Pullman 
Pullman 
Pullman 
Pullman 
Pullman 
Pullman 
Pullman 



4-40.. 
4-40.. 
4-40.. 
4-40. . 
4-40.. 
6-60.. 
6-60.. 
6-60. . 
6-60 . 

0-11.. 
0-11 . 
0-11.. 
M-ll. 
M-ll. 
K-ll. 
K-ll 
K-ll. 



Rainier H-7. 
Rainier H-4. 
Rainier G. . . 



Regal N . 
Regal Y. 
Regal S. 



Reo R. . 
Reo S . . 
Reo K . 



Royal Tourist M-3 



S. G. V. "A". 
S.G.V. "B".. 

Selden 40-R . 
Selden 44.. . 
Selden 46.. . 
Selden 40-S . 
Selden 40-T. 



Simplex 1910 
Simplex 1910. 
Simplex 1910. 



Speedwell 11-H . . . 

Speedwell 11-C 

Speedwell 11-D .... 

Speedwell 11-K 

Speedwell 11-G 

Speedwell 11-H Special 
Speedwell 11-D Special 
Speedwell 11-F... . 
Speedwell 11-F Special 

Speedwell 11-E 

Speedwell Cruiser. . . . . 



SfOOO 38.4 
5000 48.6 
6000 66.2 



3000 
3000 
3000 
3000 
3250 
4150 



4150 36. 1 
4000] 44? 
4000 44j 
4000 44 k 
4000 44 I 
51501 44 J 
51501 44i 



3000:32 
3050 32 



3100 
4200 

2 WO 
3500 
3' 00 
3650 
5000 

1650 
1650 
1650 
3500 

3 500 
2000 
2000 
2000 



000 
1250 
1750 

1250 
1250 
850 



2500 
2500 

2500 
2 500 
2600 
2600 
2250 



48.6 



BODY 



8 



Tour'g.. 
Tour'g.. 
Tour'g.. 

Tour'g.. 
P. ton. . 
R'ster. . 
Torp'o.. 
Tour'g. . 
Limous. 
Lanrl't. 
Tour'g. 
R'ster. . 
P.ton... 
Torp'o. 
Limous 
Land't. 



MOTOR 



COOLING 



U Mi |BS ; ou 



'Tour'g, 
'Tour'g 
■Tour'g 
Limous 
RVer.. 
Club'm 
R'ster..! 3 
48.6jTour'g.. 7 
48.6 Limous. 7 

26.01Tnur'g.. 
26.0|R'ster.. 
26.0|T ton.. 
44 . 1 Tour'g . 
44 . l|T. ton.. 
32.4|Tr. u r'g.. 
32.4 R'ster.. 
32.4IT. ton.. 

lO.OjTorp'o.. 
10.0 Toro'o.. 
10.0 Torp'o.. 



•■2.5 
25.6 
32.4 



R'ster. 
Tour'g. 
Tour'g. 



25.6 Tour'g. 



?5.6 
22.5 



22.5 
22.5 



Tour'g.. 
R'bout. 

Optkin'l 

Tour'g.. 
R'bout. 



22.1 RVer.. 
36.1 F.d.Rr.. 
36. 1 F.d.Tg.. 
36.1 F.d.Tg.. 
36. 1 Tour'g . 



4450 53 ,0 Extra. 
4450 53.OiF.xtra 
5300 59.5 Extra 



2500:40. 
2625 40. 
2650|40. 
2650 40. 
2700 40. 
2700 40 
2750 40. 
2800 40. 
2900 40. 
3850 40. 
3500 40. 



F.d.Rr.. 

T ton.. 

Tour'g. . 

C coupt. 
OiTorp'o. . 
0 S. rac'g 
0 F.d.Tg.. 
0 Tour'g. 
0 F.d.Tg., 
0 Limous 
o'Crusier, 



a a 



4 
45 

5i 

4 ! 

41 
4J 
41 
41 
41 
4! 

♦A 

4,': 
4„ 
4A 
4„ 

4S 
4'. 

4i 

4) 

1| 

4 
4i 

«i 

*n 

4 t 

51 

51 

4!. 

41 

4i 

5 
5 
5 

3 1 
4 

44 

4 

4 
31 

Si 

3 i 
31 

*l 
41 

4,' 

n 

5 l 

51 



Pairs. . I ri "comb, 
Pairs.. H'comb. 
Pairs. . H'comb. 



Pairs.. 
Pairs. . 
Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs.. 
Pairs. . 
Pairs . 
Pairs. . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 
Single 
Single 
Single 
Single 
Single 

Pairs. . 
Pairs. . 
Pairs. . 

Block 
Pairs , 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs . 

Pairs. . 

Block. 
Block. 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 



Tubular. 
Tubular . 
Tubular. 
Tubular. 
Tubular . 
Tubular, 
Tubular , 
Tubular. 
Tubular 
Tubular 
Tubular 
Tubular 
Tubular 

Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 
Cellular. 

Tubular 
Tubular 
Tubular 
Cellular. 
Cellular. 
Tubular 
Tubular 
Tubular, 

H'comb. 
H'comb. 
H'comb. 

Tubular 
Tubular 
Tubular 



Cen 
Cei 
Cen 

Cen 
("en 
Cen 
Cen 
Cen 
Cen 
Con 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 

Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 

Cen 
Cen 
Cen 
Pen 
Cen 
Cen 
Cen 
Cen 



^nFan 
Sn Fan 
Sn Fan 

Th -Si. 

Th -Si. 

Th -Si. 



IGNITION 



H. T. 
H. T. 
H. T. 



H. T. 

H. T. 
H. T. 
H. T. 
.1. T. 
ri. T. 
H. T. 
H. T. 



1'comb.. Cen 
I 'comb,. Cen 
I'comb.. Cen 

Tubular. Cen 

Cellular. .{Cen 
Cellular.. Cen 



Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 

H'comb 
H'comb 
H'comb. 

H'comb. 
H'comb. 
H'comb. 
H'comb. 
H'comb. 
H'comb 
H'comb. 
H'comb. 
H'comb. 
H'comb. 
H'comb. 



Cen 
Cen 
On 

Cen 
jCen 

(Cen- 
Cen 
Cen 

Cen 
Cen 
('en 
Cen 
Cen 
On 
Cen 
Cen 
Cen 
Cen 
Cen 



fl 
fl 
fl 
fl 
fl 
fl 
fl 
fl 

n 
fl 
fl 
fl 

a 
a 
fl 
fl 
a 
a 
'i 
n 
fl 

fl H. T. 
P ri. T. 
p ri. T. 
fl H. T. 
fl'H. T. 
fl!H. T. 
fl H. T. 
fl H. T. 

H. T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 

H. T. 



■fl H. T. 
■flH. T. 
'fl H. T. 
'fl H. T. 
'fl,H. T. 



'flH. T 
•fl H. T 
'fliH. T 

'fl'H. T 
'fl H. T 
'ri H. T 
fl H. T 
'fl H. T 
'fl H. T 
'fl H. T 
'fl H. T 
'fl H. T 

ri H 



storage 
Storage 
Storage 



Dry 

None. . . 

Dry 

Dry.... 
Dry.... 
Dry.... 
Dry.... 
Dry... . 
Dry... . 

Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 
Storage 



gravity 
,irav 'ty 
jrav 'ty 

Pump . . 
Pump . . 
Pump . . 
Pump. . 
Pump . . 
Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 

Pump . . 
Pump . . 
Pump . . 
Pump . . 
Pump. 
Pump . 
Pump . 
Pump. 
Pump. 

Pump . . 
Pump . . 
Pump . . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump . . 



'None. . . 'Splash. 
I None. . . Splash. 
'None... Splash. 



Dry.... 
Dry.... 
Dry.... 

nry. . . . 
Drv.. . . 
Dry... . 

Storage 

None. . . 
None. . . 



P. & S. 
P. & S. 

P. & s. 

F.feed.. 
F feed.. 
F.feed . 

Pump . . 

Pump. . 
Pump . . 



Storage Splash.. 
Storage jSp ash.. 
Storage Splash., 
Storage Splash. 
Storage Splash. 



1 Touring Clubman. 



None. . . 
None . . 
None. . . 

Storage 
Storage 
: Storage 
Storage 
Storage 
I Storage 
Storage 
Storage 
Siurage 
St r. rage 
Storage 

2 Or 6 



Mech. . 
Mech. . 
Mech. . 

Pump . 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump. 
Pump . 
Pump. 

or 7. 



Side view of the Regal "20" roadster 







■ ■ 






*TT1 MM.,-. 1 




■ mm 









PIERCE-ARROW — Pierce- Arrow Motor Car Co., Buffalo, N 
POPE-HARTFORD— The Pope Mfg. Co., Hartford, Conn 
PREMIER— Premier Motor Mfg. Co., Indianapolis, Ind. 
PULLMAN — Pullman Motor Car Co., York, Pa. 
RAINIER— Marquette Motor Co., Saginaw, Mich. 
REGAL — Regal Motor Car Co., Detroit, Mich. 




Don't overlook the importance of a good lighting, system. 
Don't decline to accept the windshield and top with the car. 
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TRANSMISSION 


1 






BEARINGS 




TIRES 


s 
a 


s 

H 


Speeds 

Locu- 
tion 

Drive 

1 


V 

i_ 


Tread 


1 Frame 


Crank- 
shalt 


Trans- 
mis'n 


Axle 


Weight 


Front 


Rear 



Cone Sel... 

Cone Sel... 

Cone Sel... 

Cone Sel... 

Cone Sel... 

Cone Sel.. . 

Cone Sel... 

Cone .... Sel.. . 
Cone Sel... 



Cone. 
Cone. 
Cone 
Cone 
Cone. 
Cooe. 
Cone. . 



Disc.. 

Luc.. 
Due.. 

DtoC.. 

Due.. 
Lisc.. 
Disc . 
M Disc.. 
M. Disc.. 



Cone. 
Cone. . 
Cone.. 
Cone.. 
Cone.. 
Cone.. 
Cone. . 
Cone. . 



Sel.. 
Sel.. 
Sei.. 
Sel.. 
Sel.. 
Set. 
I Sel. 

Sel . 

sel.. 
. Sel.. 
. Sel. . 
. Sel... 
. beL. 

. Sel'.'. 

Sel.. 
Sel.. 
Sel.. 
Sel.. 
Sel.. 
Sel.. 
Sel.. 
Sel.. 



4 Unit.. 



M. Disc... Sel.. 
M Disc... sel.. 
M. Disc... Sel.... 



Cone. 
Cone. 
Cooe. 



M Disc. 
M. Dae. 
U. Due. 

Cone 



Disc.... 
Disc ... 

Cone... 
Cone... 



C rr 
Cone ... 

M Disc 
M Disc. 
U Disc. 



Sel.. 
Sel.. 
Sel.. 

Sel.. 
Sel.. 

Sel.. 

Sel.. 

Sel... 
Sel... 

Sel... 
sel... 
sel... 
Sel... 

Sd... 

Sel... 
Sel... 
Sel... 



Cone SeL. 

Cone SeL. 

Cone... SeL. 
Cone.. . SeL. 

Cone ISeL. 

Cone . . SeL . 

Cone |SeL. 

Cooe jSeL. 

Cone... 
Cone... 



Unit. . 
Unit. . 

Unit. . . 
Unit. . . 
Unit... 
Unit... 
Unit. . . 
Unit... 
Unit. .. 
Unit. . . 
Unit... 
Unit. . . 
Unit. . . 
Unit. . . 
Unit... 

Motor.. 
Motor. . 
Motor. . 
Motor. . 
Motor. . 
Motor. . . 
Motor. . . 
Motor. . . 
Motor. . . 

Unit.... 
Unit.... 

Unit 

Unit. . . . 

Unit 

Unit 

Unit 

Unit.... 

Motor. . . 
Motor. . . 
Motor. . . 

Axle. . . . 
Axle. . . . 
Axle.... 

Unit. . . . 
Unit. . . . 
Axle 

Unit. . . . 

Unit.... 
Unit.... 



. IShaft., 
.Shaft.. 
Shaft.. 

.Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft. - 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 

Shaft.. 
Shaft.. 
Shaft.. 
Snatt.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 

Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 
Shaft.. 



25 
!34) 
140 

12! 
121 
121 
124 
124 
124 
124 
1 14 
134 
134 

i a 

134 
154 

126 
126 
126 
126 
126 
140 
140 
140 
140 

110 
110 
I 10 
126 
126 
1 1 
114 
4 



Shaft... . 119 

Shaft 119 

Shaft... . U9 



Shaft. . . . 
Shaft.... 
Shaft. .. 

Shaft... . 
Shaft.... 
Shaft.... 

Shaft... . 

Shaft... . 
Shaft... . 



S Frame Shaft.. 
S. Frame Shaft.. 
S Frame Shaft.. 
S Frame Shaft.. 
S. Frame Shaft.. 



Unit.... 
Unit.... 
Unit.... 



3 Unit 

3 Unit 

3 lUnit 

3 |Unit 

3 Unit 

Unit. . . . 
Unit 



2 Chain. 
2 Chain. 
2 Chain. 

Shaft. 
Shaft 
Shaft. 
Shaft. 
Shaft. 
Shaft. 
Shaft. 



Unit iShaft. 

Unit IShaft 



Unit. 
Unit. 



..(Shaft.. 
. . Shaft.. 



100 
110 
123 

108 

ion 

98 

126 

115? 
1 15 J 

125 
125 
125 
122 
116 

124 
29 
124 

Jl21 
.1121 
.1121 
.■121 
.121 
. 121 
. |121 
. 121 
.1121 
.121 
Jl32 



55 
56 

56 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

564 
564 
56* 
564 
56J 
561 
56i 
56* 
50J 

56 
56 
56 
56 
56 
56 
56 
56 

56 
56 
56 

56 
56 
56 

» c 6 
•S6 
<„6 

56 

5.6 
56 

56 
56 
56 
56 
56 

56 
56 
56 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



Chan. St. 
Chan. St 
Chan. St. 

Chan. St 
Chan. St. 
Chan. Si 
Chan. Si 
Chan. St 
Chan. St 
Chan. Si 
Chan . St 
Chan. St 
Chan. St 
Chan. Si 
Cnan. St 
Cnan. St 



Steel. 
Steel. 
Sieel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 

Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Sled 



F. Steel. 

P. Steel. 
P. Steel. 
P. Steel. 

P. Steel. 
P Steel. 
P. Steel. 



Plain. 
P ain. . 
Plain. . 

Plain., 
r'lain. . 
/lain. . 
.'lain. . 
Plain., 
/lain., 
r'laiil.. 
/lain., 
.-lain. . 
/lain., 
.'lain., 
/lain., 
/lain.. 

3 Plain 

3 Plain 

3 Plain 

3 Plain 

3 Plain 

4 Plain 
4 Plain 
4 Plain 

4 Plain 

3 Plain. 
3 Plain 
3 Plain 

5 Plain. 
5 Plain. 
5 Plain. 
5 Plain. 
5 Plain. 

Plain. . 
Plain... 
Plain. . . 

Plain. . . 
Plain... 
Plain... 



Pall. 
Ball. . 
Lall. . 

Plain, 
('lain, 
r'lain. 
Plain. 
Plain, 
r'lain. 
/lain, 
/lain, 
rluin. 
/lain, 
/lain, 
/lain, 
/lain. 



B & R. 

. B. & k. 

. B. & R. 

I 

. 'Roller... 
. Roller... 

Roller... 

Roller... 

Keller... 

Roller... 

Roller... 

Roller...; 

Roller...' 

Roller... 

Roller.. 

Roller, 

Roller 



33hO 
4120 
4500 



5 Ball. 
Hall, 
hall, 
hall. 
Ball, 
hail, 
hall, 
hall 
Ball 



Ball, 
hall, 
hall . 
Hall.. 
Ball.. 
Ball. , 
hall.. 
Ball.. 



B. & R. 
B. it R. 
.4. & R. 
1) & R 
B. & R. 
B. & R. 
B. & R 

B St R.I | 30x44 

B. & R 1 '3oxl* 



3oxi4 
3(.xlj 
3,x5 

44 
44 

44 

4 i 

*l 

4* 
44 
38x44 

3: sx4* 
38x41 
38X1J 
38x4 4 
38x4* 

36x1) 
30X11 
30X14 
3 ox 11 
36X4] 
3oxl* 
3oxl4 



Ball... 
Ball... 
Ball... 
Ball. . 
Ball. . 
Roller. 
Roller.. 
Roller.. 



34x1 
3 ix4 
3lxl 
30x4* 
3ox44 
3 1x4- 
3.xt 
3 ,xl 



Ball . . Ball.. . . 3500 36x41 
Ball... Ball. ...I 3500 3oxll 
Ball. ..Ball... . 3300 30x44 



Roller. 
Roller 
Roller. 



P. Steel . Plain.. 
P. Steel.. Plain.. 
P. Steel . Plain.. 

N. Steel. I Plain.. 



Roller. 
Roller.. 
Roller. 



P. Steel 
P. Steel. 



Steel. 

Steel. 
Steel. 
Steel 
Steel. 

P. Steel 
P. Steel 
P. Steel. 

P. Steel 
P. Steel. 
P. Steel 
P Steel 
Steel 
Steel. 
Steel. 
Steel., 
Steel. 
Steel 
Steel. 



Plain... 
Plain.. . 



Ball... Roller, 
lhall. . . Roller 
|Ball... 'Roller.. 

Ball... (Roller.. 

Ball. ..IBall... 
Ball... iBall... 



3 Plain. Roller. 'Line... 
3 Plain . Roller. Line.. . 
3 Plain Roller. Line... 

Line.. . 
Line.. . 



2350 
2^0.) 
lOsO 

3800 

2500 
2500 

2 700 
3000 



3 Plain. | Roller 
3 Plain. Roller. 



P. & B. Ball... Ball... 
P. & B. Ball.. . Ball... 
P. & B.| Ball... Ball... 



Plain. . . 
Plain . . 
Plain. . . 
Plain. . . 
Plain... 
Plain. 
Plain. 
Plain. 
Plain.. 



Roller. Roller . 
Roller. Roller.. 
Roller Roller.. 
Roller. Roller. 



Roller Roller.. 
Roller. Roller. 
Roller. Roller.. 
Roller. Roller . 
Roller. Roller.. 
Plain... [Roller Roller.. 
Plain .. Roller. Roller.. 



32x3 
32xt 
34x4 

31x3* 
31x34 
32x34 

36x4* 

34x4 
34x4 

36x4 
36X4 
3100,' 30x4 
3000, 30x4 
2900 



36x1 
36x4 
34x4 

30x4 

3(ix4 

30x1 

36x1 

3tix» 

30x4 

3bx4 

30x1* 

3oxll 

3 ox 11 

30xlj 



*Cr3. 



« Or 60 inches. 



3oxi* 
37x5' 
38x5 4 

44 

4 f 

4 I 
44 

5 
5 
5 

39x5 
39x5 
39x5 
39x5 
39x5 
39x5 

36x41 
3ox44 
3oxl4 
30X11 
30x4 4 
3 0x5 
3ox5 
30x5 
3 ox 5 

34x4 

31X4 

3-1X4 

3 ox 44 

3oxl4 

3-1X4 

3,x4 

3->x4 

36x44 
30x41 
30X41 

32x3 
33x4 
34x4 

31x31 
3.X3 4 
32x31 

36x5 

34x4 
34x4 

36x4 
30x4 
30x4 
30X4 ] 
34x4 

36x5 
30x5 
34x5 



30x4 

30x4 

3ox4 

30x4 

30x4 

30x1 

30x4 

3oxl 4 

3oxll 

30x14 

30x4 4 




Reo Model "R" touring car 




Selden Model "44" flush-sided touring 



•SsT'^ 



Simplex 50 H. P. toy tonneau 




Speedwell Model 11-F touring car 




I M 



REO— Reo Motor Car Co., Lansing, Mich. 
ROYAL TOURIST— Royal Tourist Car Co., Cleveland, O. 
S. G. V.— Acme Motor Car Co., Reading, Pa. 
SIMPLEX— Simplex Automobile Co., 614 East Eighty-third Street, 
New York. 

SPEEDWELL — Speedwell Motor Car Co., Dayton, O. 
SELDEN — Selden Motor Vehicle Co., Rochester, N. Y. 



Don't omit a good signal system with the equipment. 



■ ■ 





National "40" 7-passenger limousine 
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Details of Passenger Automobiles 




Thomas "Flyer." 4-28 town car brougham 



Don't disregard the instructions of 
the fact that you should become acquain 
tern of the car that you purchase. 



the demonstrator and 
ted with the oiling sys- 
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TRANSMISSION 



S 



M. Dir.. 
MDiac.. 
U. Disc. 
M. Disc.. 
M. Dmc.. 
M. Disc.. 
M. Disc. 
U. Dwe- 
ll Disc.. 
M. Doc. 
M. Disc.. 
M. Disc.. 

M. Disc.. 
1L Disc.. 
M. Disc. 
11. Dae.. 
M. Dmc. 
It Dmc.. 
If. Dmc.. 
U Dmc . 
H. Dmc.. 
If. Dmc.. 
H. Dmc.. 
M. Dmc.. 
M. Dmc.. 



Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 

iri!!! 
Sri... 
Sri... 

Sri.!'. 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 



Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Com. 
Cone. 
Con*. 
Cone. 
Coos. 
Cone. 
Cons. 
Con*. 
Cods. 
Cobb. 
Cone. 
Cone. 
Cone. 
Cone.. 
Cone.. 
Cone.. 
Cone.. 
Cone.. 
Cone.. 



Cone.. 

Cone... 

Cooe.. 

None.. 

None... 

None... 

3 Dnc. 
J Dmc. 
1 Dmc.. 
} Dies.. 
J Dmc. 
3 Dmc. 
3 Doc. 
3 Dae.. 
3 Dee . 
3 Dae. 
3 Dmc . 
3 Dae . 
3 Dmc. 
3 Dmc. 
3 Dmc. 
3 Dmc . 
tPac. 



Sri... 
!Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri.... 
Sri. 
Sri. 
Sri. 
Sri.... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
!Sri.... 
,SeL... 
Sri.. 
Sri.. 
Sri.. 

Sri.. 

Sri.. 

Sri. . 

PricVn 

Prict'n 

Frict'n 

Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 
Sri... 



Axle... 
Axle... 
Axle... 
Axle... 
Unit. . . 
Unit. . . 
Unit. . . 
Unit. . . 
Unit. . . 
Unit. . . 



4 I Unit 
4 Unit 



Motor.. 
Motor.. 
Motor.. 
Motor.. 
Mofor.. 
Motor.. 
Motor. . 
Motor. . 
Motor. . 
Motor. . 
Motor.. 
Motor.. 
Motor.. 



Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 



Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 

Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 
Unit. 



Shaft.. . . 


116 


561 


Shaft.. . . 


116 


56$ 


Shaft.. . . 


116 


56j 


Shaft... . 


116 


56 j 


Chain . . . 


124 


561 


Chain . . . 


121 


56| 


Chain . . . 


124 


56j 


Chain . . . 


124 


561 


Shaft... . 


124 


56] 


Shaft 


121 


561 


Shaft.. . . 


124 


561 


Shaft.. • • 


124 


56j 


Shaft.. . . 


128 


56 


Shaft.. . . 


128 


56 


Shaft. . . . 


128 


56 


Shaft... . 


128 


56 


Shaft.. . . 


128 


56 


Shaft.... 


128 


56 


Shaft.... 


142 


56 


Q Via ft 


I** 


C £ 
JO 


onaxt.. . . 


142 


56 


onaic. . . 




JO 


onait.. . . 


124 


56 


anait . . . 


1 24 


56 


Shaft.... 


124 


56 


CL.C. 


1 30 


_ 

56 


onatt.. . . 


130 


56 


bnatt.. . . 


1 30 


56 


Shaft. . . . 


130 


56 


Shaft.. . . 


130 


56 


Shaft.. . . 


120 


■ 56 


Shaft.. . . 


120 


56 


Shaft.. . . 


120 


56 


Shaft... . 


120 


56 


Shaft.. . . 


106 


56 




120 


56 


Shaft... . 


120 


56 


Shaft.. . . 


120 


56 


Shaft .... 


120 


56 


Shaft... . 


120 


56 


Shaft 


1 20 


56 


Shaft... . 


120 


56 


Shaft ... 


114 


56 


Shaft... . 


114 


56 


Shaft.... 


114 


56 


Shaft.... 


114 


56 


Shaft... . 


114 


56 


Shaft... . 


114 


56 


Shaft... . 


112 


56 


Shaft... . 


112 


56 


Shaft.... 


112 


56 


Shaft... . 


118 


56 


Shaft... . 


118 


56 


Shaft... 


116 


56 


Shaft.... 


125 


56 


Shaft.... 


140 


56 


Shaft.... 


140 


56 


Chain... 


140 


56 


Chain. . . 


140 


56 


Chain . . . 


140 


56 


Chain . . . 


140 


56 


Chain . . . 


140 


56 


Shaft... . 


12S 


56 


Shaft... . 


125 


56 


Shaft.... 


125 


56 


Shaft.... 


125 


56 


Shaft... . 


125 


56 


Shaft . 


125 


56 


Shaft... . 


125 


56 


Shaft... . 


125 


56 


Shaft.. . . 


125 


56 


Shaft... . 


123 


56 


Shaft.... 


123 


56 


swt . . . 


123 


56 



BEARINGS 



P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 

Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 
Chr.-N.. 



P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel 
P. Steel. 
P. Steel. 
P. Steel 
P. Steel. 
P. Steel. 
P. Steel. 
P Steel. 
P. Steel. 
P. Steel. 
P. Steel 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 



P. Steel. 

P. Steel. 

P. Steel. 

P. Steel. 
J P. Steel. 
| P. Steel. 

| P. Steel 
P. Steel. 
IP Steel. 
P. Steel. 
P. Steel. 
IP. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel 
P. Steel. 
P. Steel. 
P. Steel. 
P. Steel.. 
P. Steel . 
P. Steel. 



Ball... 
Ball. . , 
Ball... 
Ball. . . 
Ball. . . 
Ball. . . 
Ball. . . 
Ball. . 
Ball... 
Ball.. 
Ball. . 
Ball... 

Plain. , 

Plain. 

Plain. 

Plain. 

Plain. 

Plain 

Plain. 

Plain. 

Plain. 

Plain. 

Plain. 

Plain. 

Plain. 



3 Plain. 

3 Plain. 
13 Plain. 

3 Plain. 

3 Plain . 

3 Plain. 

3 Plain. 

3 Plain. 

3 Plain. 
1 3 Plain. 
.'3 Plain. 
1 3 Plain. 
1 3 Plain. 

3 Plain. 
1 3 Plain 
,3 Plain. 
,\3 Plain. 
.13 Plain. 
.13 Plain. 

1 3 Plain, 
. 3 Plain. 
J 3 Plain. 

13 Plain. 
. 3 Plain. 

<3 Plain 
.13 Plain 

' Plain. . 
.1 Plain. . 

■ Plain.. 
. Plain.. 

Plain.. 

Plain.. 

! Plain.. 

Plain.. 

Plain.. 
.Plain.. 

Plain. . 
I Plain . 
.'Plain.. 

Plain.. 

Plain.. 
I Plain . 
I Plain. . 

Plain . 

Plain . 

Plain.. 

Plain.. 

Plain.. 
I Plain.. 



SI 



Ball,, 

Ball. , 

Ball. 

Ball. 

Ball. 

Ball. 

Ball. 

Ball. 

Ball. 

Ball 

Ball. 

Ball. 

Ball.. 

Ball. 

Ball 

Ball. . 

Ball. 

Ball. 

Ball. 

Ball. 
.Ball. 

Ball. 
I Ball. 

Ball. 

Ball. 



Roller. 
Roller. 
Roller 
Roller. 
Roller. 
Roller. 
Roller. 
Roller 
Roller 
Roller 
Roller 
Roller, 
Roller 
Roller 
Roller 
Roller 
Roller 
Roller 
I Roller 
Roller 
'Roller 
Roller 
Roller 
'Roller 
Roller 
Roller 

I 



.'Roller. 
. Roller.. 
. Roller.. 
. Roller.. 

Roller.. 
.'Roller.. 
..Roller.. 
.'Roller. 
. I Roller.. 
. .Roller.. 
.Roller.. 
.[Roller.. 

.Ball... 
.Ball... 
. I Ball... 
. Ball .. 
.Ball... 
.'Ball... 
.Ball... 
.Ball... 
.'Ball... 
.'Ball... 
J Ball... 
. I Ball... 
.Ball... 

I 

Roller.. 

IRollcr.. 
Roller.. 
Roller.. 
Roller.. 
Roller.. 
Roller . 
I Roller.. 
Roller.. 
Roller.. 
Roller.. 
Roller. 
I Roller.. 
(Roller. 
I Roller . 
Roller.. 
Roller.. 
Roller.. 
; Roller.. 
Roller.. 
Roller.. 
Roller.. 
Roller. 
Roller.. 
Roller.. 
Roller. 



TIRES 



S 



I 3000 
I 2800 
3500 
3500 
3800 
3600 
4300 
4300 
3800 
3600 
4300 
4300 

3350 
3300 
3250 
3350 
3600 
3S50 
34SO 
3S00 
3800 
2700 
2700 
2775 
3190 



Ball,. 


Ball... . 


3600| 


Ball . 


Ball... . 


3600 


Ball.. 


Ball... . 


! 3150 


Roller 


Roller.. 


3600| 


Rolli-r 


Roller.. 


4600, 


Roller 


Roller... 


, 4900 


B &R 


Ball... 


1 

4500 


B &R 


Ball... . 


4.H0, 


BA-R 


Ball... . 


4250 


B.&R. Ball... . 


4800 


B &R 


Ball... . 


4800, 


Ball . 


Roller,,. 


3775 


Ball... 


Roller . 


3800 


Ball... 


Roller.,. 


3800; 


Ball... 


Roller . 


3800, 


Ball... 


Roller... 


3660 


Ball... 


Roller. . 


3685 


Ball... 


Roller... 


365(1 


Ball... 


Roller. . 


4150, 


Ball... 


Roller... 


4175 


Ball.. 


Roller . 


3650 


Ball... 


Roller .. 


3680 


Ball. . . 


Roller . 


36811 



34x4 
34x4 
34x4 
34x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 

36x4. : 

36x4 

36x4 

36x4, 

36x4- 

36x4. 

36x4 

36x4 

36x4 

34x4 

34x4 

34x4 

34x4 



36x5 
36x5 
36x5 
36x4. 
36x4! 
36x4. 
36x4/ 
36x4 1 
36x41 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
34x4 
34x4 
34x4 
34x4 
34x4 
34x34 
32x3) 
32x3} 
32x3) 

36x4 | 
36x4 
36x4 
34x3 I 
3lx3J 
34x4 j 

38x4j I 
38x41 | 
38x4* I 
38x4 4 I 
38x4) | 
36x4 V 
36x4 j 
36x41 
36x41 
36x41 
36x41 
36x41 
36x41 
36x41 
34x4* 
34x4) 
3lx4\ 



S3 
£ 



34x4 

34x4 

34x4 

34x4 

36x5 

36x4) 

36x5 

36x5 

36x5 

36x4) 

36xS 

36x5 

36x4 r 

36x4 

36x4 

36X4 

36x4 

36x4 

36x5 

36x5 

36x5 

34x4 

34x4 

34x4 

34x4 



36x5 
36x5 
36x5 
36x4) 
36x4$ 
36x4) 
36x4) 
36x4) 
36x4) 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
36x4 
34x4 
34x4 
34x4 
. 34x4 ' 
34x4 
34x3) 
32x3) 
32x3) 
32x3) 

36x41 

36x4) 

36x4 

34x31 

36x3 

36x3) 

38x51 
38x41 
38x4* 
38x5 } 
38x51 
36x4 \ 
3 6x1 5 
37x5 
37x5 
36x11 
36xH 
36x41 
37x5 
37x5 
34x41 
31x4* 
34x41 




Stevens-Duryea Model AA fore-door standard 




Peerless limousine with central control 




Stoddard -Dayton 50 11F limousine 




Plerce-Arrow 48 H. P. protected touring car 




STUDE BAKER — Studebaker Automobile Co., Cleveland, O. 
THOto AS — E. R. Thomas Motor Co., Buffalo. N. Y. 

Don't tinker wit'i the mechanisms of the car, nor fail to pro- 
vide a sufficient quantity of good lubricating oil for each of 
the bearings. 




Franklin Model Q torpedo phaeton 
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BODY 



48.6|Tg.T.R. 4 
48.6 Torp'o.. 1 5 
48.6|Limous.' 7 
IS.qLanH't.J 7 




MOTOR 



§1 

3 ! 
3 ! 

3} 

3 ! 

3 
3l 

4 t 
41 

4 

41 
41 



ens 

¥ 

SJ 
54 
54 
51 

5 
5 
5 
5 
s 



COOLING 



'■3S 

IS OS 



IGNITION 



as 



.a 

3 



Block. 
Jlock. 
Block. 
Block. 
Block. 
Block. 
Block. 

Pairs. . 
Pairs.. 
Pairs. . 
Pairs . 
Pairs. . 



ti comb.. *_ent tl\£i. i .. 
H'comb.. Cent'fl id. T. . 
H'comb.. Cent 'fllH. T.. 
H'comb.. tent 'A H. T. . 
ri'c.imb .Cent'fl ri. T. . 
H'comb.. tent 'rl II. T.. 
H'comb.. tent 'A H. T.. 



Tubular. 
Tubular. 
Tubular. 
Tubular. 
I Tubular. 



Cent'fl 
Cent 'fl 
Cent'fl 
Cent 'rl 
Cent 'rl 



H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



. .une. 
.\one. . 
None. . 
;S one. . 
■.one. , 
.\ r one. . 
N one. 



i-ump. 
Pump . 
Pump. 
Pump . 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump . 
Pump. 
Pump. 



WHITE— White Co., Cleveland, O. 



Review of the Palace Show 



On Following Paget 
Will Be Found De- 
tails and Illustra- 
tions of the Cars 
Exhibited 



Columbia 4-passentrer vestibule roadster 



NEW YEARS' EVE witnessed the opening of the automobile 
show at the Grand Central Palace in New York City 
under favorable auspices, with the weather poor and 
the attendance large. Much interest was centered in the aero- 
nautical exhibition, and the attendance was increased, due to 
the presence of a fine display of aeroplanes, some of which 
are famous for the work they have already done in a relatively 
new field, while others are representative of the progress that is 
being made, with just a tinge of speculation in their composition, 
which impinges a certain piquancy on the plane of thought. Be- 
sides the excellence of the aeronautical display there was a 
considerable gathering of accessory makers whose products 
whetted the interest of the spectators, but the real piece de re- 
sistance was presented in the form of the display of automobiles 
by 41 makers representing 170 models of cars. 

In order to maintain a certain uniformity of presentation of 
all the automobiles of the year, the cars as they were shown at 
the Palace are here given in a tabulation which is designed on 
the same basis as that for the automobiles which will be on ex- 
hibition at the Garden when the A. L. A. M. show is opened 
there. An explanation of this tabulation is presented as a pre- 
lude to the A. L. A. M. table, and since they are both alike this 
explanation will serve throughout. 

The freight automobiles wilich are on exhibition at the Palace 
are excluded from the tabulation, it being the intention to pub- 
lish a complete file of all American-made freight automobiles 
in an early issue of The Automobile, so that merchants will 
have at their disposal a complete set of data covering the whole 
freight field. The aeronautical display at the Palace, while it 
is very interesting, can scarcely be looked upon as a desirable 
acquisition in connection with an automobile show, due to its 
disconcerting influence, and the fact that interested spectators, 
instead of confining themselves to the examination of the cars, 
are prone to wander off among a maze of aeroplanes and forget 
the object of their mission. 
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on the American Market for 1911 c^figf»3g^TCg5±jy, 



TRANSMISSION 



H 

. SefT 
.Sel... 
. Sel. . . 
. Sel. . . 
. Set . . 
. Sel .. 
.jSel... 

M. Disc. .. Sel .. 
M Disc. . Sel ... 
M Disc... Sel... 
M Disc.iSel... 
M Disc ...ISel... 



Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 



1 
& 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 



■c 
a 



BEARINGS 



an 

U (A 



Unit Shaft.. 

Unit.... Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit Shaft.. 

Unit 'Shaft.. 

Unit Shaft. 

Unit Shaft.. 

Unit Shaft.. 

Unit Shaft. 



110 
120 
110 

120 
120 
120 
120 



130 I '561 
130 , '56* 
130 1 '56 J 
130 '56.1 
130 ! '56'. 



P Steel. 
P Steel. 
P. Steel 
P Steel 
P. Steel 
P. Steel 
P. Steel 

P Steel 
P Steel 
P. Steel 
P. Steel 
P Steel. 



Ball . . 
Hall . . 
Ball . . 
Ball. . 
Ball.. 
Ball . . 
Hall.. 



HE 



Ball.. 

Ball. 

Ball. 

Ball 

Ball. 

Ball. 

Ball. 



Ball . 

Ball. 
'Ball, 
i Ball 

Ball. 

Ball. 

Bali. 



9 

B 



4 Plain. I Ball. . 
4 Plain. I Ball 
4 Plain. I Ball. 
4 Plain . Ball. 
4 Plain. 1 Ball. 



Roller 
Roller 
Roller. 
Roller 
Roller 



TIRES 



3^X4 
3ox4 
32x4 
34x4 
34x4 
34x4 
34x4 

36x4 
36x4 
36x4 
36x4 
34x4 



is 

CD 



3i x4J 

32x4 

34x4 

31x4 

34x4 

34x4 

36x4* 
36x4 J 
36x4* 
36x4J 
36x4* 



1 Or 60 inches 





WINTON— Winton Motor Carriage Co., Cleveland, O. 



As a matter of fact the brave showing made by the automo- 
biles at the Palace is in the face of a series of circumstances 
which are largely due to the absence of a maker's organization. 
The idea of destroying the value of the automobile display by 
interjecting a novelty could not be averted, due to the fact that 
the show is being conducted by promoters rather than by an 
organization of automobile makers. It may be good manage- 
ment, from the point of view of the promoters, but as an automo- 
bile project the aeroplanes, in combination with bad weather, are 
having a marked influence which is not altogether to the good 
of the automob le industry. 

The experience that is being gathered by the makers of auto- 
mobiles who are exhibiting at the Palace should be worth some- 
thing to them, and the prospects are in favor of a better or- 
ganization for the conduct of the show a year hence ; more- 
over, the elimination of the promoter idea is in keeping with 
show traditions in this country, and those who have any ground 
for contesting the point against the promoter idea will do well 
to investigate the Enelish show situation, it being the case that 
the Olympia is controlled by promoters, and the makers of auto- 
mobiles of Great Britain pay the score. At all events, they 
provide the funds necessary to support the promoters, and in 
the lone run the patrons of the automobile industry loosen 
tneir purse strings to make up for the deficit. 

Those who have in mind the purchase of a good automobile 
should remember that the time is not ripe to invest in flying 
machines for utility purposes, and they should also take into 
account the fact that they now have an opportunity to leisurely 
examine the products of the makers who have brought their 
automobiles to the Palace Show, and that it will be twelve 
months ere this opportunity will be afforded again. The great 
question is to go to the show with the specific idea of making a 
critical examination on a comparative basis, considering the ex- 
tent of funds available for the purchase of an automobile, and 
to avoid having the mind distracted by outside and immaterial 
considerations. The general showing that is being made by the 
automobiles exhibited is receiving favorable mention by all who 
are competent to judge, and this is in the face of the fact that 
preparation began too late to afford the best result. The presence 
of freight automobiles has added a considerable measure of in- 
terest, although the character of the audience takes on a dis- 
tinct tone in favor of those who use passenger automobiles. 



1 1 














1 1 













■ ■ 










■ i 















I I 






"5i 













Winton 6-cylinder touting car 




Jackson Model 25 roadster 









A . 









White 20-30 H. P. 6-paseenger coupe 




White 20-30 H. P. 4 -passenger coupe 




Overland 2-seated torpedo 
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Abbott-Detroit fore-door touring oar 




Alpena-Flyer of the fore-door tyi>e 




Bergdoll type of touring oar 








Warren-Detroit "30" fore-door touring car 



Details of Passenger Automobiles 



MAKE AHD MODEL 



Abbott-Detroit "B" 
Abbott-Detroit "B". 
Abbott-Detroit "B". 
Abbott-Detroit "B". 

Abbott-Detroit 

Abbott-Detroit 

Abbott-Detroit 

Abbott-Detroit.. .. 



Alpena Flyer A . 
Alpena Flyer B. 
Alpena Flyer C. 
Alpena Flyer D. 



Arbenz. . 
Arbenz.. 
Arbenz.. 



$1500 25.6 
1500 25.6 
1650 25.6 
2200 25.6 
1500 25.6 
1650 25.6 
1500 25.6 
2350 25.6 

1450 25.6 
1450 25.6 
1600 25.6 
1450:25.6 

170027.2 
1700,27.2 
1700,27.2 



Atterbury A-16. 
Atterbury K-S0. 
Atterbury L-80. 
Atterbury N-40. 
Atterbury M-40. 
Atterbury O-70. 
Atterbury G-S0. 
Atterbury H-50 



Auburn Y . . 
Auburn N. . . 
Auburn T. . 
Auburn M. . 
Auburn L. . 
Auburn G. . ■ 
Auburn K... 

Babcock F. 
Babcock D. 



Bergdoll "30" 
BergdoU "SO" 
Bergdoll "30" 
BergdoU "30" 
BergdoU "SO" 
BergdoU "SO" 
BergdoU "30" 
BergdoU "SO" 
Bergdoll "SO" 



Clark A. 
Clark A 
Clark C. . 



Cole S0-M. 
Cole SO-A . 
Cole 30-0 . 
Cole S0-L 

Correja A . . 



Crawford 11-30. 
Crawford 11-36 . 

Cunningham H . 
Cunningham H . 
Cunningham H . 
Cunningham H . 
Cunningham H . 



Cutting SO. 
Cutting 40. 
Cutting SO. 
Cutting 60 . 



BODY 



Tour'g.. 
R'bout. 
F.d.D.T 
Coupe. . 
Tour'g.. 
D. ton.. 
R'ster.. 
Coupe. . 

Touring 
F.d.Tg.. 
F.d.Tg.. 
R'ster. . 

F.d.Tg.. 
Torp'o.. 
R'ster. . 



1000 16. 
1600 22. 
2500 28, 
3000 36, 
3500 38 
4500 48 
2750 32 
3750 38. 



1700 
1750 
1700 
1700 
1400 
1000 
1000 



32.4 



3000 32.4 
2500,27.0 

1500 25.6 
1500 25.6 
1600 25.6 
1600 25.6 
2000 25.6 
2000 25.6 
2500 25.6 
2500 25.6 
2600,25.6 

1250 25.6 
1250 25.6 
1600 32.4 



2 Option'l 
5 Option'l 
°|Option'l 
1 iOption'1 
0 Option'l 
4 Optionl 
4 St. S'ng 
0 St. S'ng 

Tour'g.. 
Torpe o 
D. ton.. 
R'ster. . 
V.- cl. C 
Tg. Rr.. 
R T ster. . 

Tour'g.. 
Tour'g.. 

Tour'g.. 
R'ster.. 

T. ton.. 
iF.d.Tg.. 
Taxi. . . 
'Coupe. . 
Col. cp. 
Limous. 
Land't.. 

Tour'g.. 
Tor. Rr 
Tour'g. . 



1650136.0 T. ton . 
1650 36.0 Tour'g. 
1600 36.0iTour'g. 
1600|36.0 R'ster.. 

1450 28.9 Torp'o. 




1375 28.9 Tour'; 
1650 32. 4 Tour': 



3S00 36.1 Tour'g.. 
3500 36.1 Cl. cpVd 
3500 36. 1 R'ster... 
4500 36. 1 Limous 
4500 36.1 iLand't. . 

HOo'22. 5 R'ster. 
1350 28.9|Tour g 
1650.28. 9Tour'g 
2250 36.1 Tour'g 



1000 36.0 R'ster. 
1150 36.0Tour'g. 
1200 36.0 Fd. Tg 
10.0 Fd. Tg 



I 

32.0 F.door 
42.0 F. .loor.i 5 



MOTOR 



4 4i 

4 It 

4 4j 

4 4j 



4} 

4j> 



■it 

4J 

4{ 
5 



Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs. . 
Pairs. . 
Pairs. . 

Opp'd. 
Single. 
Pairs. . 
Single. 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Single. 
Single. 
Single 
Single 
Single. 
Single. 
Single. 

Pairs. . 
Pairs. . 

Block. 
Block. 
Block. 
Block. 
Block. 
Block. 
Block. 
Block. 
Block. 

Single 
Single. 
Single . 



COOLING 



3& 



H'comb. 
H'comb. 
H'comb. 
H'comb.. 
Cellular.. 
Cellular.. 
Cellular.. 
Cellular.. 

Tubular. 
Tubular. 
Tubular . 
Tubular. 

H'comb.. 
H'comb.. 
H'comb.. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular. 



Gen' 
Cen 
Ceni 
Cen 
Cen' 
Cen' 
Cen 
Ceni 

Cen 
Ceni 
Cen 
Cen 

Cen> 
Ceni 
Ceni 

Syph' 
|Ceni 
Cen 
Cen: 
Ceni 
Ceni 
Cen' 
Cen 



Tubular. Gea 
Tubular. Geai 



Tubular 
Tubular . 
Tubular. 
Tubular. 
Tubular. 

H'comb.. 
H'comb.. 

'cellular.. 
Cellular.. 
Cellular.. 
{Cellular.. 
Cellular.. 
!Cellular.. 
'Cellular.. 
ICellular.. 
Cellular. 

Tubular. 
Tubular . 
Tubular. 



Pairs. . Cellular. . 
Pairs. . Cellular.. 
Pairs. .'Cellular.. 
Pairs. . Cellular. . 



Pairs. . 

Pairs. . 
Pairs. . 

Pairs. . 
Pairs.. 
Pairs. . 
Pairs. . 
Pairs. . 

Block. 
Pairs.. 
Single . 



5i j Pairs. 

4 J 'Pairs 
4 J Pairs 
Pairs 
Pairs. 



Pairs. 
Pails. 



H'comb.. 

Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular . 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular . 
Tubular. 

Tubular. 
Tubular . 
Tubular. 
Tubular. 



Gea; 
Gea 
Gea 
Gea 
Gea 

Cen 
Cen 

Cen' 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Cen 
Ceni 

I 

Gea: 
Geai 
Gea: 

Cen 
Cen 
Cen 
Cen 

Cen 

Cen 

Cen' 

Cen' 
Cen 
Cen 
Cen 
Cen 



IGNITION 



as 



H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 

H. T. 
H. T. 
H. T.. 
H.T., 

H. T.. 
H. T.. 
H. T.. 

None.. 
H. T., 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T.. 
H. T., 

H. T.. 
H. T.. 
H. T. 
H. T. 
H. T., 
H. T.. 
H. T.. 

H. T.. 
H. T.. 

H. T.. 
H. T.. 
H. T. 



None. 
None. 
None. 
None. 

Cent 'fl 
Cent'rl 
Cent 'fl 
Cent'rl 



Cellular.. Cent'fl L. T. 
Cellular.. Cent'fl H. T. 



H. T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 

H. T. 

H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 



Dry... 
Dry... 
Dry.. . 
Dry... 
Dry... 
Dry... 
Dry... 
Dry.... 



Dry. . . . 

Dry 

Dry. . . . 
Dry 

Dry 

Dry. . . . 
Dry. . . . 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry.. 
Dry. .. 
Dry. . . . 
Dry. • • • 

Dry 

Storage 
Storage 

Storage 
Storage 

Dry 

Dry 

Dry 

Dry 

Dry. . . . 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 



Dry 

Dry 

Dry 

Dry 

None... 

Dry 

Dry... . 

Storage 
Storage 
Storage 
Storage 
Storage 



Dry. . . 
Dry. . . 
Dry . . 
Dry. . . 

Dry . . 
Drv. .. 



■o 
3 

s 
3 



Splash. . 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 

F.f.-G... 
F.f.-G... 
F.f.-G.. 
F.f.-G.. 

Splash.. 
Splash.. 
Splash.. 

F. feed. 
Pump . . 
Pump. . 
Pump. . 
Pump. . 
Pump . . 
Pump. . 
Pump. . 

Sf.-con. 
Sf . con . 
St. con . 
Sf . con . 
Sf . con . 
Mech... 
Mech. . . 

F feed.. 
F. feed . 

Splash.. 
Splash . . 
Splash. . 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 

Sf. con. 
Sf. con. 
Sf con. 

Splash.. 
Splash.. 
Splash.. 
Splash.. 

Pump. . 

Splash.. 
Splash.. 

Splash.. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 

Splash.. 
Splash.. 
Splash . . 
Splash.. 

Splash.. 
Splash . . 
Splash . . 
Splash . . 

Pump . 
Pum p . . 



Cole "SO" fore-door touring car 



ABBOTT- DETROIT— Abbott Motor Car Co., Detroit, Mich. 
ALPENA-FLYER— Alpena Motor Car Co., Aipena, Mich. 
ARBENZ— Scioto Motor Car Co., Chllllcothe, O. 
AUBURN — Auburn Automobile Co., Auburn, Ind. 
ATTERBURY— Atterbury Motor Car Co., Buffalo, N. Y. 
BABCOCK— H. H. Babcock Co., Watertown, N. Y. 
BERGDOLL— Louis J. Bergdoll Motor Car Co., Philadelphia, Pa. 
COLE "30" — Cole Motor Car Co., Indianapolis, Ind. 
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CORREJA— Correja Motor Car Co., New York City. 
CLARK "30" — Clark Motor Car Co., Shelbyvllle, Ind. 
CRAWFORD — Crawford Automobile Co., Hagerstown, Md. 
CUNNINGHAM — James Cunningham, Son & Co., Rochester, N. 
CUTTING — Clarke-Carter Automobile Co., Jackson, Mich. 
DE TAMBLE — De Tamble Motors Co., Anderson, Ind. 
FIRESTONE -COLUMBUS— Columbus Buggy Co., Columbus, O. 



Firestone-Columbus fore-door touring car 
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Details of Passenger Automobiles 




Henry fore-dcor type of touring car 




K-R-l-T roadster type of car 




Lexington fore-door touring car 




Lion fore-door touring car 




MAKE AND MODEL 



Gayio d... 
Gaylo d .. 
Gaylotd .. 
Gayloid... 



Henry M . 
Henry F. . 
Henry P. , 
Henry K.. 



BODY 



Imperial 37.. 
Imperial SS.. 
Imperial 38.. 
Imperial 36 
Imperial SO.. 
Imperial 44 . 
Imperial 43. 
Imperial '2 
Imperial 61 
Imperial SO.. 



Johnson Silent. 
Johnson Silent. 
Johnson Silent. 



1 150 25 
1000 22.5 
J250 25.0 



D. ton..! 5 
R'ster . 2 
F.l. Rr. 2 



1750 27.2 Tour'g 
1800 27 .2 F.d.Tg. 
1750 27 .2 To Rr. 
900 22.5 R'ster. . 



Krit 

Krit 

Krit 

Krit 

Islington A. . 
Lexington A. . 
Lexington A. . 
L"xir*gton D. . 
Lexington D. . 
Lexirgton E. . 
Lexington E. . 
Lexington F. . 

Lion "40" A.. 
Lion "40" B . 
Lion "40" C. 
Lion "40" D . 



McFarlan Six 32.. 
McFarlan Six 34.. 
McF arlan Six 36 . 
McFarlan Six 26.. 
McFarlan Six 28. 
McFarlan Six 30.. 



17001.10 

l/OO'.io 

1650 .10. 
1650 30. 
1.150 28. 
1 600 .10 
1 500 .10 
1 500 30 
2000.30. 
2000 . . . 

1600 28. 
2500 32 
3000 40 

800^2 
825 22 
850 22. 
1275 22. 

2500 36. 
2500 .16 
2500 .16 . 
1650 .12 
1650 .12 
1650 32 
1650 32, 
1850 32. 



6 sd. Tg. 5 
6 Fd. Rr.14 
6;Tcur'g..' 4 



6 R's:cr 

0 

6!Fd Toi 
6[R'stcr. 
6|Tcur'g. 
6IFd Rr 
■|Fd Tg 



9 Straighi S 

4 Suainht 5 
.0 Tour'g.J 7 

SiR'hoin.l 2 

5 R'ster. 1 .1 
5 Tour'g . 3 
5 .Coupe. . I 3 



1 i>ur'«.. 
l!F..l.T«. 
1 Limous. 
4ITour'g . 
4|F.d Tg . 
4 To. Rr. 
4 Torp'o. . 
4 Tour'g . 



'Metz. 



1500 .12.4 

1475 32 4! 

1450 32.4! 

1600 32.4 F. door. 

I 

2500 38.4'Tour'g . 
2500 38.4 Torp'o.. 
2S00 38.4:R'bcut. 
2100 31 .6jTour'g . 
2100 31 .6 Tcur'g.. 
2100 31.6 R'bout. 



485 8.7 R'bout. 2 2 



Horwalk 1600 25 .6 Tour'g 

Horwalk 1700 25.6 Vestib. 

Horwalk 1 1700 25 .6 R'ster. . 

The Only Car A I 800 10.5 Racv... 

TheOnlyCarF I 1050 10. 5 Tour'g.. 

Otto A 1950 28.9 R'ster.. 

Otto B 2000 2X.9 D. ion.. 

OttoC j 2000 28 . 9, Tom g.. 

800 22.5 RVer.. 
900.22.5 Surrey. 

I I 
900 19.6 R'bout. 
1300 28.9R'stcr.. 
1350 28.9|Tour'g.. 
1500 28.9 R'ster.. 
1500 28.9 D. ton.. 
1600 28.9 Tour'g. 
1850 32.4 Torp'o.. 



Paige Detroit. 
Paige Detroit. 



Parry 28. . 
Parry 43 
Parry 42. 
Parry 39 
Parry 37. 
Parry 44. 
Parry 46. 



Paterson A 1295 25.6 Tour'g.. 

Paterson B 1 1295 25 .6 D. ton.. 

Paterson C 1 1 75 25 .6 T'bout.. 

Paterson E I 1425 25 .6 F. door. 

Paterson F I 1200 25 .6 R'ster .. 

Paterson G 1 1 550 28.9 Tour'g.. 

Paterson H I 1600 28.9 F.d.Tr>.. 



2 4 
4 4 



MOTOR 



COOLING 



03 o 
OS « 



Pairs. . 
Pairs. . 
Pairs. . 
Block. 

Pairs . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs . 
Pairs . 
Pairs. . 
Pairs.. 

Pairs. . 
Pairs. . 
Pairs. . 

Block . 
Block. 
Block 
Block. 

Single 
Single . 
Single . 
Single . 
Single. 
Single. 
Single . 
Single. 

Pairs. . 
Pairs . 
Pairs . 
Pairs. . 

Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Single. 

Single 
Single 
Single 

Single. 
Single. 

Pairs. . 
Pairs. . 
Pairs . 

Block. 
Block. 

Pairs. . 
Pairs. . 
Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 

Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. 
Pairs. . 
Pairr. . 



i.icck. . . 
Block.. . 
block. . . 
Block. . . 

Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular . 
Tubular. 
Tubular . 
Tubular , 
Tubular . 
Tubular. 
Tubular. 
Tubular. 
Tubular . 
Tubular. 

H'comb.. 
H'comb.. 
H'comb.. 

Tubular. 
Tubular. 
Tubular. 
Tubular. 

Tubular. 
Tubular. 
Tubular 
Tubular. 
Tubular 
Tubular . 
Tubular. 
Tubular . 

Tubular . 
Tubular. 
Tubular . 
Tubular . 

Tubular . 
Tubular. 
Tubular. 
Tubular. 
Tubular . 
Tubular. 

Aircoold 

Tubular 

Tubular.: 

Tubular 

Tubular 
Tubular 

H'comb. 
H'comb. 
H'comb. 

Tubular 
Tubular 

Tubular 
Tubular. 
Tubular 
Tubular 
Tubular 
Tubular 
Tubular 

Tubular 
Tubular 
Tubular. 
Tubular . 
Tubular. 
Tubular 
Tubular 



IGNITION 



ramp. 
Pump 
Pump. 
Pump. 



H. T. 
H T. 

H T. 



Ccnt'fl H. T. 
Cent 'A H T. 
Ccnt'fl H. T. 
S«-ph'n|H. T. 



Svph'n H. 
Syph'n H 



Svph'n 
Syph'n 
Syph' 
Syph'n 
Syph' 
Syph'n 
Syph'n 
Syph'n 

Ccnl'fl 
Cent 'fl 
Cent rl 



H. T. 
H. T. 
H T. 
H. T. 

H. T. 
H. T. 
H. T. 



.Dry... 
.Dry... 
.Dry... 

Jnrv... 
. Dry... 
..Dry... 
. '.None. 

. I Drv. .. 
.'Dry... 
.;Drv... 
.Dry... 
.Drv... 
. Drv... 
. Drv... 
..Drv... 

Drv. . . 

Dry.. 



. j Pump.. 
.Pump.. 
.(Pump.. 
. I Pump . . 

. Splash.. 
. 'Splash. 
. Splash.. 
. Pump. . 



Pump.. 
jPump. . 
, Pump . . 

Pump . . 

Splash.. 

Splash.. 

Splash.. 
'Splash.. 

Pump. . 
j Splash.. 

Splash.. 
Splash.. 
Splash.. 



Svph'n! H. T. 
Svph'n 1 H. T. 
Svph'n' H. T. 
Syph'n H. T. 



Gear. 
Gear . 
Gear . 
Gear. 
( «oar . 
Gear. 
Gear . 
Gear. 



Cent 
Cent 
Cent 
Cent 

Cent 
Cent 
Cent 
Cent 
Cent 
Cent 



•fl H. 
'rl H. 
'fl H. 
•11, H. 

•aIh. 

fl|H. 
•AH. 
'rVH. 
'fliH. 
'rlH. 



H. T. 



Cent 'fl H. 
Cent 'fl, H. 
Cent 'til H. 



Storage 
Storage 
Storage 
Dry... 
Drv. . . . 
Dry. . . . 
Drv . . . 
Dry.... 

Drv.... 
Drv. . . . 
Drv. . . . 
Dry.... 

Dry 

Dry 

Dry. . . . 
Dry.... 
Drv. . . . 
Dry.... 



H. T. 
H. T. 



Cent II H. T. 
Ccnt 'fl H. T. 
Cent'fl H. T. 

None.Jn. T. 
None. . H. T. 



Splash.. 
Splash. . 
Splash. . 
j Splash. 

Pump. . 
Pump . . 
Pump . . 
Pump . . 
Pump. . 
Pump . . 
Pump. . 
Pump . . 

Pump . . 
Pump. . 
Pump. . 
Pump . . 

Splash. 
Splash.. 
Splash.. 
F. feed. 
F. feed . 
F. feed . 

. Jsplash.. 

. . ! Splash. 
. . ISplash. 
.!Splash.. 



Svph'n H 
Cent'Il H 
Cent '11 H 
Ccnt'fl H 
Cent 'II H 
Cont'd H 



Drv. . . . F. feed . 
Dry ... ]F. feed. 

Battery 1 Pump. . 
Battery Pump. . 
Battery Pump. . 



Ccnt'fl H. T... 



None. . 
None. 

None . 
Drv.. . 
Dry. .. 
None. 
None. 
None. 
None., 



None . 
None. . 
None 

None. 
None. 



L. T.. 
L. T.. 
L. T.. 
L T.. 
L. T.. 



Cont'd L. T.. 
Cent 'fl I.. T. 



Dry.. . 

Drv.. . 
iDry... 

Drv... 
IDry... 

Dry... 
! Drv . . 



. Pump . . 
. . Pump . . 

.'Splash. 
. ISplash.. 
.Splash., 
. Splash.. 
. Splash.. 
.Splash.. 
Splash . 

Splash . 
Splash. 
Splash.. 
Splash. 
Splash. 
Splash.. 
Snlash : 




"if 



Metz type of runabout with top 




GAYLORD — Gay lord Motor Car Co., Gaylord, Mich. 
HENRY — Henry Motor Sales Co., Muskegon, Mich. 
IMPERIAL — Irrperlal Automobile Co., Jackson, Mich. 
K-R-l-T— K-R-l-T Motor Car Co., Detroit, Mich. 
LEXINGTON — Lexington Motor Car Co., Connersville, Ind. 
LION— Lion Motor Sales Co., Detroit, Mich. 
McFARLAN — McFarlan Motor Car Company, Connersville, Ind. 
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TnAI.SMiSSiON 



S3 
J3 



M Disc. 
M. Disc. 
M Disc. 
M Disc. 

M. Disc. 
M. Disc. 
M Disc. 
M. Disc. 



Cone. . 
Cone.. 
Core.. 
Cone. . 
Cone.. 
Dsc... 
Disc... 
Disc... 
Cone . . 
Cone. . 



tSri .. 
• ! Scl .. 
.!Sel .. 

Sel... 



Cone. 
Cone. 
Cone 



M. Disc. 
M Dwc 
M. Disc. 
M. Disc.. 

Cone.... 

Cone 

Cone 

Cone 

Cone 

Cone 

Cone. . . . 
Cone.... 



Cone... 
Cone... 
Cone... 
Cone... 



M disc. 

M disc. 

M disc . 

M disc. 

M disc. 

M disc. 



.Sel 
. Sel 

. Sel. 
.;Sel. 

.Sel. 
-iScl 
.Sel 
. Sel. 
. iSrl 
.Sel 
. ,Sri 
.Sel 
. Sel 
.Sel 

.'Sel 
.Sel. 
Sel.. 

.'Sel . 
. Sol.. 
. Sel.. 
.Sel.. 

. Sri . 
. Sri.. 
..Sel.. 
. Sel.. 
. Sol . 
.Sri.. 
. Sri . 
.Sri., 
i 

. Sel.. 
. St*. 
. Sel . 

. Sel . 

.'Sri. 
. Sri . 
. Sel . 
. Sel.. 
. Sri . 
iSel.. 



3 .Axle, 
i .Axle 
3 |Axle. 
3 'Axle. 

3 Unit. 

3 :Unit. 

3 i Unit. 

3 jAxle. 



3 'Motor. 

3 | Motor. 

3 |. Motor. 

3 Motor. 

3 'Motor. 

3 Motcr. 

3 -Motor. 

3 Motor . 

3 Motor. 

3 i Motor. 



BEARINGS 



St 



.Shaft. 
.Shaft. 
.Shaft. 
. Shaft. 

.Shaft.. 
.'Shaft.. 
. I Shaft. 
.Shaft.. 

.Shaft 
.! Shaft. 
.iShaft. 
.;Shaft. 
. Shaft. 
.' Shaft. 

Shaft. 
.1 Shaft. 
.Shaft. 

Shaft. 



3 Unit Shaft.. 

3 Unit. . . . Shaft. 

3 Unit. . . . Shaft. 

2 Motor... Shaft.. 

2 Motcr... Shaft.. 

2 (Motor... Shaft.. 
Motor. . . Shaft.. 



112 
100 
106 
112 

116 
116 
116 

106 

112 
112 
112 
1 12 
1106 
IIS 
IllS 
MIS 
jllg 
118 



56 
56 
56 
56 

56 
56 
56 
56 



P. Steel . 
P Steel . 
P. Steel . 
P. Steel 



Roller.. 
Roller. 
Rcller.. 
i Roller.. 



TIRES 



P. Steel. Plain. 
P. Steel Plain. 
P. Steel.. I Plain. 
P. Steel I Plain. 



|Ball. . . iBall. . . . 
I Ball... i Ball. . 
Ball.. . Ball. ... 
'Ball... 1 Roller.. 



56 IP. Steel 

56 IP Steel 

56 P. Steel 

56 IP Steel 

S6 jP Steel 

56 | P. S eel 

56 :P Steel 

I P. Steel 

IP S:eol 

|P. Sieel 



56 
56 
56 



I 



112 56 
112 , 56 
124 J 56 

96 | 56 

96 . 56 

96 56 

96 I 56 



Steel . 
Sieel 
Steel . 



Plain. 
Plain 
Plain. 



I Roller. 
, Rcller 

Rcller. 
i Rcller. 

Rcller. 

Rrller 

Rcller. 

Rcller. 

Rcller 

i<dler. 



Roller . 

Roller.. 

Roller.. 

Roller. . 

Rcller. 

Ri Her. 

Rcller 

Keller . 

Roller.. 

Roller.. 



32x3$ 

1 32x3 4 

1 3ox3 j 

2550 1 34x4 

2550 34x4 

2.v0, 31x4 

1800, 32x3 4 



34x3 4 
3 4x3) | 
31x31 
3lxA4 
32x3 V 
3 4x3 J 
31x34 
•31x3.} 
3 1x1 I 
34x4 



Plain.. Ball 
i Plain.. Ball 
Plain.. Ball. 



31x3} 

31x4 

30x44 



Prit'n. 



S Frame Shaft. 
S Frame Shaft. 
S Frame Shaft. 
S. Frame Shaft., 
S Frame Shaft.. 
S Frame Shaft.. 
S. Frame Shaft. 
S Frame Shaft.. 

Unit. . . . Shaft.. 

Unit iShaft. 

Unit jShaft.. 

|Unit. . . ..Shaft., 

JUnit.. ' 
lUnit. . 
iUnit. . 

Unit. . 

Unit. . 

Unit. . 

Unit. . 



.122 
.il22 
.1122 
.!ll7 
.117 
117 



.1117 j 56 
• !l22 I S6 



Cone 'Sel ... . 3 

Cone Sel... . 3 

Cone Sel ... 3 



Cone Sel . 

Cooe Sel. 

Cone Sel. 

Cone Sel. 

Cone Sel . 

M. disc. ..Sri . 
U. disc... Sel.. 



Unit. 
Unit. 
Unit. 



Shaft... 
Shaft... 
Shaft. . 
Shaft... 
Shaft .. 
Shaft... 

2 Chain. 

Shaft... 
Shaft... 
Shaft... 



.1112 
.:i12 
. ! 1 1 2 
.112 

. 1 128 
128 
128 
120 
120 
120 



81 «48 

117 I 56 

117 I 56 

117 I 56 



3 Axle Shaft ...Il04 

J Ax e [Shaft ...104 



3 Axle Shaft.. 

3 'Axle Shaft- 

3 lAxie. . . - Shaft.. 





Sel 


Cone... 


. Sel. 


Cone... 


. Sel. 


Cone... 


. Set 


Cooe... 


. SeL 


Cam... 


..Sel. 


Cone... 


Sel. 


Cone... 


i 

• SeL 


Cone... 


.Sel. 


Cone... 
Cone... 


..Sel. 


..Sel. 


Cone... 


.. Sel. 


Cone... 


.Sel 


Coae... 


..'Sel 



1 Or 60 inche . 



Unit. . . . Shaft... . 
Unit IShaft... . 

| 

Unit IShaft... . 

;S. Frame Shaft... . 
IS. Frame Shaft... . 
S. Frame Shaft . . . 
S Frame Shaft... . 

S. Frame Shaft 

S. Frame Shaft... . 

IUnit Ishaft.... 

Unit Shaft 

Unit Shaft 

Unit Shaft 

.Unit Shaft... . 

Unit Shaft... . 

Unit ... Shaft. ... 
•Or 56 inches. 



.'123 I 56 

.1123 56 

. j 123 I 56 

.| 90 56 

. 1 104 56 

100 56 

116 '56 

116 I 56 

116 I '56 

116 , '56 

118 i '56 

118 I '56 

106 i 56 

106 | 56 

106 56 



110 
106 
118 
118 



56 
56 
56 
56 




s 

06 



METZ— Metz Co., Waltham, Mass. 
NORWALK "35" — Norwalk Motor Car Co.. Norwalk, O. 

THE ONLY CAR— Only Car Co.. New York City. 
OTTO — Otto Gas Engine Works, Philadelphia, Penna. 
PAIGE-DETROIT— Paige- Detroit Motor Car Co.. Detroit. Mich. 
PARRY — Parry Automobile Co., Indianapolis, Ind. 
PATER80N— W. A. Paterson Co., Flint, Mich. 



.>^xj4 
32x34 
32x3) 
36x34 

34x4 
34x4 
34x4 
32x31 

31x34 

31x34 

34x34 

34x3} 

32x34 

31x34 

31x3 1 

31x34 

31x4 

34x4 

34x34 

31x4 

36x44 



P. 


Steel 


Ball... 


.Ball... 


Ball... . 


1200 


32x3 


!?x3 


p. 


Steel. 


Ball... 


.IBal!... 


Hall.... 


1250 


32x3 


32x3 


p 


Steel 


Ball... 


• Ball... 


Ball... 


1250 


32x3 


32x3 


l p - 


Steel 


Ball 


Ball... 


Ball... . 


1250 


32x3 I 


32x3 


p. 


Steel 


1 

Plain.. 


.'Ball... 


Roller... 


3150 


.16x44 ! 


36x44 


P 


Steel 


Plain.. 


.Ball... 


Rcller... 


3150 


30x11 1 


36x14 


p 


Steel 


'Plain.. 


. Ball. . . 


Roller.. 


3150 


30x14 i 


30x14 


p 


Steel 


Plain.. 


.Ball... 


Ball ... 


27 50 


31x3'. j 


34x3 4 


p 


Steel 


Plain.. 


.Ball... 


Ball . . . 


2800 


31x31 


31x34 


p 


Steel 


Plain. . 


.Ball... 


Ball... . 


2500 


llt.ll ' 


34x3 


p. 


Steel 


Plain. . 


..Hall... 


Ball... . 


2050 


31x3 4 


34x1 


p. 


Steel 


Plain.. 


.Hall... 


Ball . . . 


2850 


34*4 


34x4 


Ip 


-Steel. 


Plain.. 


. Roller. Rcller... 


2460 


36x31 


36x3 4 


p. 


Steel 


Plain . 


. Rcller 


Roller... 


2350 


30x3 i 


3ext4 


p. 


S-ee! 


Plain. . 


. Rcller 


Rollet.. 


22.-.0 


36x31 


3ixl4 


p. 


Steel 


Plain.. 


. Roller 


Roller. 


2000 


30X.S i 


30X34 


p 


Steel. 


Plain.. 


.'Ball.. 


'Ball... . 


3000 


36X4 


36x4 


p. 


Steel 


., Plain.. 


.'Ball... 


Ball... . 


3010. 


30X1 i 


30x1 




Steel 


.Plain.. 


.Ball... 


Ball . . . 


3000 


30X4 


3 6X 1 


f. 


Steel 


Plain.. 


. Plain. 


B. & R. 


2o.>0 


36x4 


10x4 


p. 


Steel. 


Plain.. 


.Plain. 


li. it- R. 


2050 


3ox4 


30x4 


;p. 


Steel. 


JPlain . 

i 


. ; Plain. 


B. & R. 


2050, 


3ox4 ! 


36x4 


Channel 


Plain. . 


.'Ball... 


Ball... . 


750' 


28x5 


28x3 


P 


Steel 


. Plain. 


.Roller 


Ball... 




30x34 , 


36x34 


P 


Steel 


., Plain. 


.Roller 


Ball... . 




30x3 4 


36x34 


P 


Steel 


. Plain. 


. Rcller 


Ball... . 




30x3 4 


36x34 


P 


Steel 


Ball... 


. Bal.. 


Ball... . 


1700 


29x3'. 


29x34 


P. 

| 


Steel 






Ball . . . 


1900 


32x34 


32x34 


P. 


Steel 


. Plain 


. Ball . 


Ball, . . . 


2201 


Ux.'S 


31x14 


P. 


Steel 


. PI tin 


. Ball . 


Ball . . . 


2300 


31x3! 


31x34 


| P - 


Steel 


. Plain. 


Ball.. 


Ball... 


240.) 


34x4 


31x4 


P 


Steel 


.Plain 


. Plain. 


Roller . 




3 2x3 


3?x3 


,P- 


Steel 


Plain 


..Hall.. 


Roller .. 




32x3 J 


32x34 


P 


Steel 


Plain.. 


. ' Roller 


Roller. . 


1700 


32x3 


32x3 


P 


Steel 


Plain. . 


.Roller 


Roller ., 


2300 


32xH 


32x3! 


P 


Steel 


Plain.. 


. Roller 


Roller ... 


2300 


32x31 


32x.H 


P. 


Steel 


Plain. . 


. Rcller 


Roller., 


2301 


32x3'. 


32x3 1 


P. 


Steel 


Plain.. 


.Roller 


Roller .. 


2300 


31x3 1 


31x34 




Steel 


Plain. 


. Roller 


Roller ... 


2300 


36x3 l . 


36x3 '. 




Steel 


Plain.. 


. Roller 


Roller., 


2300 


30.<3! 


3oxi! 


p. 


Steel. 


Plain.. 


.Ball... 


Ball . . . 


2000 


32x.U 


32x34 


p 


Steel 


Plain . 


. Ball. . . 


Ball... 


2000 


32x3 '. 


32x31 




' tee . 


• Plain, 


. Ball . . 


Ball.. . . 


2000 


32x3'. 


32xil 


p p : 


Steel 


Plain . 


..Hall.. 


Hall . . . 


2000 


31x.H 


3 1x.U 




Steel 


Plain 


.'Ball . 


Hall... . 


2000 


12x ? 1 


32x3 1 


p. 


Steel 


Plain 


. Hall . 


Ball . . , 


2soo 


3 1xl" 


34x1 


p 


Steel 


Plain 


. v M 


Ball . . 


2S00 


3 1x4 


3 1x4 



I 




Parry touring car without fore-door 




Paterson regular touring car 




Imperial fore-floor touring car 




Babcoek fore-door type of touring car 




Auburn fore-door type of touring car 
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Details of Passenger Automobiles 




Schacht standard type of touring car 




Staver-Chicago fore-door roadster type 




Velle fore-door type of touring car 



HE 



MAKE AND MODEL 



BODY 



Penn 'Thirty" R 

Penn "Thirty" T 

Penn "Thirty" D 

Petrel 26 

Petrel 35 

Petrel 40 

Petrel 45 

Petrel 55 

Petrel 66 

Petrel 76 

Roader "20" 

Roader "30" 

Schacht 

Schacht A A 

Schacht M : . 

Staver-Chicago 30-T. . 
Staver -Chicago 35-R . 
Staver-Chicago 35-RR 
Staver-Chicago 36-T. . 
Staver-Chicago 40-B. . 
Staver-Chicago 40-C . 
Staver-Chicago 40-T . 
Staver-Chicago 40-F. . 
Staver-Chicago 40-L. . 

VeUe 40-G 

Velie 40-G1 

VeUe 40 HI 

Velie 40 1 

Velie 40 GLL 

Washington 

Washington 

Washington 

Washington 

Washington 

Warren-Detroit "30". 

11-A 

11-B 

11-C 

11-D 

U-E 

11-F 

11-G 

11-H 

11-1 



$975 25.6 R'ster. 
1075 25.6!Lt. Tg. 
1075 25.6 Lt. del. 



850 22.5 
1000 22.5 
1350 30.6 
1 50O 30.6 
150q 30.6 
1600 30.6 
1600,30.6 



25.6 



Torp'o. 
Torp'o. 
R'ster. 
T. ton. 
Tour'g. 
T. ton. 
Torp'o. 



MOTOR 



2 4 
4 4 
4 4 



21 .0 Roader 



Roader 



1385 28.9 
1335 28.9 



1400j 28.9; Tour'g.. 

~ Tour'g.. 
R'bout. 



6 Tour'g.. 
6 Tor. Rr. 
6;R. Rr... 
6; Tour'g.. 
4 F.d.Tg.. 
4 Coupe 



145025 
1650130 
1650,30 
1650^30 



1850 
2500 
1850 
2000 
3250 

1800 
2000 
2000 
1800 
3000 

2250 
2250 
2250 
2250 
2250 



1200 
1300 
1325 
1200 
1750 
1500 
1500 
1300 



O. four 
F.d.Tg 
4 Limous 



32. 4 Tour'g. 



32.4 T.ton.. 



32.4 

27.2 
27.2 
27.2 
27.2 



F.d.Tg. 
R'ster.. 



Limous 

R'ster. . 
T. ton. . 
T. ton. . 
Tour'g. 



27.2 Tour'g, 



25.6 
25.6 
25.6 
25.6 



1300125.6 



R'ster. 
D.ton. 
Tour'g 
R'ster. 
25 .61 Coupe. 
25.6 Torp'o..! 4 
25. 6 ~ 
25.6 



7 4 
7 4 
3 4 



F.d.Tg.. 5 
Deliv'rvn 2 
Deliv'ryl 2 I 



£0 — CO 



■RS 
uu 



4i Block 

4* Block 
4J Block 



Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 

Block 
Block 

Block 
Block 
Block 

Pairs. 
Block 
Block 
Block 
Block 
Block 
Block 
Block 
Block 

Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs 

Pairs. 
Pairs. 
Pairs. 
Pairs. 
Pairs. 



Block 
Block 
Block 
Block 
Block 
Block. 
Block. 
Block. 
Block. 



COOLING 



'■5 f 



Tubular . 
Tubular. 
Tubular. 

Tubular . 
Tubular . 
Tubular . 
Tubular . 
Tubular. 
Tubular . 
Tubular . 

Tubular' 
Tubular! 

H'comb.. 
H'comb.. 
H'comb.. 

Cellular.. 
Cellular. . 
Cellular.. 
Cellular.. 
Cellular. . 
Cellular.. 
Cellular.. 
Cellular.. 
Cellular.. 

H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 
H'comb.. 



Syph'n 
Syph'n 
Syph'n 

Syph'n 
Syph'n 
Gear. . 
Gear . . 
Gear. . 
Cent 'fl 
Cent 'fl 



IGNITION 



if 
as 



FT" 

a 
« 



H T. 
H. T. 
H. T. 

H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



Syph'n' H. T. 
Syph'n H. T. 



Cent'fl 
Cent 'ft 
Cent'fl 



H. T. 
H. T. 
H. T. 



. Dry... 
.Dry... 
. Dry. . . 

.Dry... 
.! Dry.. . 
JDry... 
.|Dry..- 
.Dry... 
.|Dry. .. 
|Dry... 

. None.. 
, None. . 



Drv. 
Dry.. 
Dry. 



Cent 'fl L. T 
Cent 'fl L. T. 
Cent 'fl L. T. 
Cent 'ft 1 L. 
Cent 'fl 1 L. 
Cent 'ft L 
Cent 'fl 
Cent 'fl 



Cent 'fl, L. T 



Cent 'fl 
Cent'fl 
Cent 'fl 
Cent'fl 
Cent 'fl 



Tubular. Cent'fl H. T. 
Tubular. Cent 'fl, H. T. 
Tubular. Cent'fl H. T. 
Tubular. Cent'fl H. T. 
Tubular J Cent'fl H. T. 



Tubular 
Tubular 
Tubular 
Tubular 
Tubular 
wubular 
Tubular 
Tubular 
Tubular 



Cent'fl H. 
Cent'fl H. 
Cent 'fll H. 
Cent'fllH. 
Cent 'fl 



Cent'fl H. 
Cent'fl H. 
Cent'fl H. 
Cent 'fll H. 



L. T.. 
L. T.. 



H. T. 
H. T. 
H. T. 
H. T. 
H.T.. 



Dry. 
Dry. 
Dry.. 
Dry.. 
Drv.. 
Dry.. 
Dry., 
Dry. 
Dry.. 

Dry.. 
Dry.. 
Drv.. 
Dry.. 
Dry.. 

Dry. 
Dry. 
Dry. 
Dry. 
Dry. 



Dry. . . . 

Dry 

Dry.. . . 
Dry. . . . 
Dry... . 
Storage 
Storage 

Dry 

Dry.... 



Pump. 
Pump. 
Pump. 

Pump . 
Pump . 
Pump. 
Pump . 
Pump. 
Pump . 
Pump . 

Splash 
Splash 

Pump. 
Splash 
Splash 

Pump. 
Splash 
Splash 
Splash 
Splash 
Splash 
Splash 
Splash 
Splash 

Pump . 
Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
Pump. 
Pump. 
Pump. 
Pump. 



Splash. 
Splash. 
Splash. 
Splash. 
Splash.. 
Splash. 
Splash. 
Splash. 
Splash. 




'With cellular features 



PENN "30"— Penn Motor Car Co., East Liberty, Penna. 
PETREL— Petrel Motor Car Co., Milwaukee, Wis. 
ROADER— Roader Car Co., Brockton, Mass. 
SCHACHT — Schacht Motor Car Co., Cincinnati, O. 



Washington fore-door type of touring car 



In the Struggle for Perfection — The ideal thermal efficiency 
of an internal-combustion motor is not far from 38 per cent.; 
in other words, when 38 per cent, of all the heat units contained 
in the gasoline are converted into mechanical work the fortunate 
builder will have accomplished his task, leaving nothing more 
for designers to do as long as they hold to the Otto-cycle motor. 
In the meantime laboratory results under the most favorable 
conditions are on a basis of about 28 per cent, of the thermal 
efficiency, but in actual practice under the most favorable condi- 
tions this thermal efficiency falls off to perhaps 18 per cent. 
Under poor conditions of operation, especially as automobiles 
are driven in congested districts, the thermal efficiency is fre- 
quently as low as 12 per cent., but if the thermic relations of the 
functional members of the motor are awry, the thermal efficiency 
may then sink to perhaps 8 per cent. The immediate need under 
the circumstances is in the direction of the improvement of the 
relations such as will bring about a better average performance 
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3 

o 



Cone 

Cone.... 
Cone 

None. . . . 
None ... 
None . . . 
None.. . . 
None. . . . 
None . . . 
None. . . . 

Cone 

Cone 

Cone 

Cone.... 
Cone 

M. Disc.. 

Disc 

Disc 

Dae 

Diet... 
Die..... 
Diec... 

Dine 

Diec 

Diec 

Diec 

Diec 

Diec 

Diec 

U. diec.. 
U. diec.. 
M. diec.. 
U. diec.. 
U. diec.. 



TRANSMISSION 



3» 

o o 



BEARINGS 



Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cone. 
Cow. 



Set... 


3 


Unit. . . . 


Shaft.... 


105 


56 


P. 


Sted.. 


Plain. . . 


Roller. 


Roller.. 


Set... . 


3 


Unit. . . . 


Shaft... . 


105 


56 


P. 


Steel.. 


Plain... 


Roller. 


Roller.. 


Sel — . 


3 


Unit. . . . 


Shaft... . 


105 


56 


P. 


Sted.. 


Plani... 


Roller. 


Roller. . 


Pnet c 




Unit .... 


2 Chains 


96 


56 


P. 


Steel.. 


Plain... 


Plain. . 


Ball . . . 


Frict'n 




Unit.... 


2 Chains. 


96 


56 


P. 


Steel. . 


Plain. . . 


Plain. . 


Ball... 


Frict'n 




Unit. . . . 


2 Chains 


108 


56 


P. 


Steel.. 


Plain. . . 


Plain. . 


Ball. . . 


Frict'n 




Unit.... 


2 Chains 


115 


56 


P. 


Steel.. 


Plain. . . 


Plain. . 


Ball. . . 


Frict'n 




Unit. . . . 


2 Chains 


1 15 


56 


P. Steel.. 


Plain. . . 


Plain.. 


Ball. . . 


Frict'n 




Unit. . . . 


2 Chains 


1 18 


56 


P. 


Steol.. 


Plain. . . 


Plain. . 


Ball. . . 


Frict'n 




Unit. . . . 


2 Chains. 


118 


56 


P. 


Steel.. 


Plain. . . 


Plain. . 


Ball. . . 


Sel 


2 


Axle 


Shaft... . 


104 


56 


P. 


Steel.. 


Plain. . . 


Plain.. 


Ball... 


SeL . . . 


2 


Axle. . . . 


Shaft. . . . 


104 


56 


P ' 


Sted.. 


Plain. . . 


Plain. . 


Ball. . . 


Sel. . . . 


3 


Urnt 


Shaft... . 


120 


56 


P. 


Steel.. 


Plain . . 


Roller. 


Ball. . . 


Stl 




Motor 


Shaft 


120 


: 56 


P. 


Steel.. 


Plain... 


Roller. 


Roller.. 


set - ;; ! 


3 


Motor! ! . 


Shaft'..'.'.' 


110 


56 


P. 


Steel.. 


Plain. . .! Roller. 


Roller!! 


SeL.. . 


3 


Unit.... 


Shaft... . 


112 


56 


P. 


Sted.. 


Plain. . . 


Ball. . . 


Ball... 


Sd.... 


3 


Unit. . . . 


Shaft... . 


117 


56 


P. 


Steel.. 


Plain. . . 


Ball. . . 


Ball... 


Sd.... 


3 


Unit 


Shaft.... 


117 


56 


P. 


Steel.. 


Plain... 


Ball... 


Ball... 


SeL... 


3 


Unit 


Shaft.... 


117 


56 


P. 


Steel.. 


Plain. . . 


Ball. . . 


Ball. . . 


Sel... . 


3 


Unit.... 


Shaft.... 


117 


56 


P. 


Steel. . 


Plain... 


Ball. . . 


Ball 


Sd.... 


3 


Unit 


Shaft... . 


117 


56 


P. 


Steel.. 


Plain. . . 


Ball. . . 


Ball 


Sel.... 


3 


Unit 


Shaft... . 


124 


56 


P. 


Steel.. 


Plain. . . 


Ball. . . 


Ball 


Sd.... 


3 


Unit.... 


Shaft... . 


124 


56 


P. 


Steel.. 


Plain .. 


Ball. . . 


Ball. . . 


SeL... 


3 


Unit. . . . 


Shaft... . 


124 


56 


P. 


Steel.. 


Plain. . . 


Ball. . . 


Ball. . . 


Sd... . 


3 


Unit... 


Shaft.... 


115 


56 


P. 


Steel. 


Plain. . . 


Roller 


Roller . 


Sd.... 


3 


Unit.... 


Shaft... . 


115 


56 


P. 


Steel . 


Plain . . 


Roller 


Roller. 


Sd ... 


3 


Unit.... 


Shaft.... 


115 


56 


P. 


Steel.. 


Plain... 


Roller. 


Roller. 


Sd ... 


3 


Unit.... 


Shaft... . 


115 


56 


P. 


Steel.. 


Plain... 


Rollnr. 


Roller . 


Sd... 


3 


Unit.... 


Shaft... . 


115 


56 


P. 


Steel.. 


Plain. . . 


Roller. 


Roller.. 


Sd... 


4 


Unit... 


Shaft.... 


118 


56 


P. 


Steel. . 


Plain... 


•Roller. 


Roller.. 


Sd... 


4 


Unit.... 


Shaft... . 


118 


56 


P. 


Steel.. 


Plain.. 


Roller 


Roller.. 


Sd . . . . 


4 


Unit.... 


Shaft... . 


118 


56 


P 


Steel.. 


Plain. . . 


Roller 


Roller.. 


Sd . . . 


4 


Unit 


Shaft... . 


118 


56 


P. 


Steel.. 


Plain. . . 


Roller 


Roller.. 


Sd ... 


4 


Unit. .. . 


Shaft.... 


118 


56 


P. Steel.. 


Plain.. . 


Roller. 


Roller.. 


Sd... 


3 


Unit 


Shaft.... 


110 


56 


P. 


Steel.. 


Plain... 


Plain. . 


Ball. . . 


Sd... 


3 


Unit 


Shaft... . 


110 


56 


P. 


Steel.. 


Plain .. 


Plain . 


Ball... 


Sd.... 


3 


Unit 


Shaft.... 


no 


56 


P. 


Steel.. 


Plain... 


Plain.. 


Ball... 


Sd.... 


3 


Unit 


Shaft.... 


no 


56 


P. 


Steel.. 


Plain. . . 


Plain.. 


Ball .. 


Sd.... 


3 






110 


56 


P. 


Steel.. 


Plain. . . 


Plain.. 


Ball... 


Sd.... 


3 


Unit.... 


Shaft .. . 


110 


56 


P. 


Steel . 


Plain .. 


Plain.. 


Ball... 


Sd... 


3 


Unit.... 


Shaft... . 


110 


56 


P. 


Steel.. 


Plain. . . 


Plain.. 


Ball. . . 


Sd... 


3 


Unit 


Shaft.... 


110 


56 


P. 


Steel.. 


Plain. . . 


Plain . 


Ball... 


«d . 


t 


TT^it.. . 


SWt... . 


110 


56 


P 


Steel.. 


Plain. . . 


Plain.. 


Ball. . . 



'Ot 60 inches 




STAVER-CHICAGO — Staver Carriage Co., Chicago, III. 
VELIE— Velle Motor Vehicle Co., Mollne, III. 
WASHINGTON — Carter Motor Car Corp., Washington, D. C. 
WARREN -DETROIT — Warren Motor Cir Co., Detroit, Mich. 

of automobile motors, and to a considerable extent it is for the 
users of automobiles to know something about the thermal func- 
tions and be on their guard against poor relations which arc 
likely to obtain when more attention is given to the polishing 
of the brass work than is accorded the machinery equipment. 

In the purchase of an automobile, then, while it is proper to 
learn how to handle the clutch, apply the brakes and adjust the 
spark and throttle control, there still remains the little detail oi 
becoming acquainted with the motor and the methods of use thai 
will appease the thermal relations. It is sheer nonsense for a 
man, even though he may not be a machinist, to maintain thai 
he cannot familiarize himself with the details of design of a 
simple automobile sufficiently for him to adjust the carbureter, 
regulate the spark, look after the lubrication, and, if necessary, 
time the valves. It is even possible for him to grind the valves 
from time to time in order that they may be tight ; unless they 
are tight the result will be poor ; a loss of power is inevitable. 
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Velle smart type of roadster 




Norwalk 35 fore-door four-passenger torpedo 
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Black Crow roadster type of car 



As a General Rule — 

If the radiator heats, it is due to running on a retarded spark. 
If the spark is right and the radiator still heats, it may be due 

to a leaky pump. 
If the pump is working satisfactorily, the chances are that too 
much gasoline is being used. 
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Deiain five-passenger touring car 




KlineKar Model 6-60 




Dorris five-passenger touring car 




PITTSBURGH— Pittsburgh Motor Car Co., New Kensington, Pa. 
RAMBLER— Rambler Automobile Co. of New York, 38 West 62d St., 
New York City. 

SHARP-ARROW— Sharp-Arrow Automobile Co., Trenton, N. J. 
STERLING— Elkhart Motor Car Co., Elkhart, Ind. 
WESTCOTT— Wettcott Motor Car Co., Richmond, Ind. 

If the supply of gasoline is properly regulated, it may be that the 
battery is run down. 

If the trouble persists, the chances are that the combustion cham- 
ber has a thick coating of carbon. 

If the combustion chamber is clean, it then remains to blow out 
the radiator to remove the coating of scale. 




Front view of Haltaday touring car 





Great Western fore-door 1 torpedo 



Digitized by 



Google 



94 



THE AUTOMOBILE 



January s 



A-MC-M-DA 




THE MAIN HALL OF THE PALACE A8 IT APPEARED FROM SEVERAL VIEWPOINTS 



UNDER unfavorable weather conditions, presenting a big 
array of both pleasure and commercial automobiles, the 
Eleventh International Automobile Show, in connection 
with the First Annual Aeroplane Show, opened New Year's eve 
at the Grand Central Palace. An immense throng attended the 
opening and at each of the succeeding sessions the aisles and 
galleries have been well filled. 



The aeroplane exhibit may be summed up in a few words by 
saying that it is the most complete ever held in the United States. 
The crepe-draped Bleriot, used by Moisant in his channel flight, 
and a Wright racer, similar to the one in which Hoxsey met his 
death, were constantly surrounded by spectators. 

Thirty-seven makes of pleasure cars and twenty-four com- 
mercials were on show, the former in the main hall and wings 
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and the latter in the long aisles and alcoves of the floor above. 

On the main floor are the pleasure cars and in the aisle lead- 
ing to the stage are the Isotta, Velie, Cole and Metz on one side 
and on the other the Michigan, Johnson, Babcock and Imperial. 

There hardly is a pleasure car booth in which a fore-door 
body is not found. Larger tires seem to be popular. The Velie 
people have a particularly attractive-looking roadster which is 
designed for speed purposes, while the Abbott-Detroit's coupe 
body is sufficiently out of the ordinary to attract considerable 
attention. The Krit has a runabout with an underslung frame 
and a torpedo body that catches and holds the attention of the 
public, while a feature on the seven-passenger Johnson, which 
is prominent because of its originality, is the lighting scheme. 
The side lamps are electric and are sunk in the dash, being 
flush with the wood in front and the bulging back being hidden 
by the fore-dopr body. 

Another tendency seems to be a disposition to make popular 
the combination car, one that can be used both for business 
and pleasure. The Penn is one of these and has a chassis which 
takes any one of three bodies — a touring car, roadster or light 
commercial wagon — which is made possible by a clever device 
on the steering column which permits it being raised or lowered 
to get the desired rake. The Atterbury has a folding starting 
crank which possesses considerable merit. The Cunningham en- 
closes its valves and rocker arms. Two novelties in the way 
of three-wheelers are the Kelsey motorette and the Cyklonette. 

The Auburn, made by the Auburn Automobile Co., of Au- 
burn, Ind., shows a wheelbase increased from 116 to 120 inches. 
A cone clutch has been substituted for a disk while three- 
quarter elliptic instead of elliptic springs are used. 

Besides showing a commercial proposition, the H. H. Bab- 
cock Co., of Watertown, N. Y., has a line of pleasure cars. It 
offers two motors, one 4 1-2 by 5 inch and the other 4 1-8 by 
5 1-4. The cylinders are cast in pairs and the valve heads are 
jacketed. Valve noise is cared for by means of 2 1-2-inch valves 
which lift only 5-16 inch for both exhaust and intake. 

The Only Car is a new one at the shows, a one-cylinder prop- 
osition which made its debut in a contest way last summer. The 
car has a wheelbase of 104 inches and the motor is placed under 
the hood, which is long enough to give the car the appearance 
of a four-cylinder. The bore is 5 1-8 by 10 inches stroke, the 
horsepower rating being 12. The carbureter is of the three-jet 
type; thermo-syphon cooling is used and there are two systems 
of ignition. The oiling is had by a mechanical system and the 
transmission is of the selective type. 

This show also marks the entrance of the Cunningham, made 
by James Cunningham, Son & Co., of Rochester, N. Y., into the 
telling field. These veteran carriage makers have produced a 
car in which the power plant is a feature. A unit construc- 
tion combines the motor and transmission into one piece. The 
bore is 4 3-4 and the stroke 5 3-4, while the large valves are 
set in cages in the cylinder head. 

Whereas the Paige-Detroit pinned all its faith last year to a 
three-cylinder two-cycle proposition, for 1911 the Detroit makers 
have added to their line a four-cylinder four-cycle motored 
chassis, in which the bore is 3 3-4 inches and the stroke 4, the 
same size as the three-cylinder. 

Refinement in details marks the Lion, made in Adrian, Mich. 
This year the car is sold fully equipped and in addition has a 
larger radiator, heavy fenders, a change in springing and a new 
model with a fore-door type of body. Four models are of- 
fered for the one chassis and the company builds its own motor 
and transmission, the motor being a 4 1-2 by 5-inch affair and 
the wheelbase 112 inches. 

In the Otto, a Philadelphia-made car, there has been substi- 
tuted a full floating rear axle in place of the live type one used 
last year. The spokes in the rear wheel have been bossed, while 
larger brake drums are used. There is a universal case to the 
bousing and the differential are one-piece and of manganese 
bronze. 

The McFarlan Motor Car Co., of Connersville, Ind., was so 



well satisfied with its 1 . 
60-horsepower model to 

ferent body types for the _ „._^^^^^^^^^^^^_ 

A year's experience has 
and strength to its 191 1 models^^K 
it has increased the cylinder dinu-.. ~. v Tr**i<(M 
by 4 1-2 inches. Besides it has tipped the nioto^^HBl 
with respect to the horizontal, which it claims has jumped^^B 
horsepower from 30 to 36. L-type cylinders cast in pairs arJ 
used. The wheelbase has been increased from 108 to 118 inches 
and 34 by 4-inch tires arc used instead of 32 by 3 1-2. 

Besides commercial cars, the Johnson Service Co., of Mil- 
waukee, makes pleasure cars which are much in evidence at the 
show. One of the big talking points is the Johnson-Bosch igni- 
tion system, which is new in that Johnson has incorporated with 
the Bosch magneto an accelerator device which is placed on 
the magneto to facilitate starting. The Johnson people have 
three motors, one, a 30-horsepower, having a bore and stroke of 
4 1-4 by 4 1-2; a second, a 40, a 4 1-2 by 5 1-4, and the third, 
a 50, having 5 by 5 1-2. 

A fore-door idea represents the latest in the line of the 
W. A. Paterson Co., of Flint, Mich., which this year is making 
models E and I with a 4 by 4 motor and a wheelbase increased 
from 106 to 110 inches, and models G and H engined with a 
4 1-4 by 4 1-2-inch motor and with a wheelbase of 118 inches. 

It is argued by a newcomer, the Penn Motor Car Co., of 
Pittsburg, that there is a demand for a motor vehicle that can 
be used for both business and pleasure purposes. This belief 
has resulted in the production of the Penn chassis which car- 
ries interchangeable bodies. It will take either a roadster or 
touring car body or else a light delivery body can be put on. 

The De Tamble Motors Co., of Anderson, Ind., comes to the 
show with almost a new line — at least everything is new in the 
four-cylinder group, although the company has carried over its 
two-cylinder three-passenger runabout which it put out last 
season. Four models are offered as four-cylinders, the features 
being an engine with a bore of 4 3-8 inches and a stroke of 
4 1-2; three-speed selective gearset, shaft drive, disk clutch, 
and full floating rear axle. In model K there is a 120-inch 
wheelbase and 36-inch wheels. 

With the Correja Motor Car Co., of New York, the idea 
takes the form of a runabout. The changes for 191 1 show the 
adoption of a T motor in place of the Renault L-type formerly 
used. 

The Norwalk, made by the Norwalk Motor Car Co., of Nor- 
walk O., stands out as an example of three-point suspension, 
which includes the motor clutch and transmission. Two of these 
points of suspension are permanent on the radiator support, while 
the third is on a bearing. 

The Clark comes from Indiana — Shelbyville — and the concern 
making it has been in the industry for six years. The line in- 
cludes three body styles on two chassis. ' Models A and B use 
the Rutenber motor with four individually-cast cylinders, rated 
at 30 horsepower. This chassis has a multiple-disk clutch, pump 
circulation in the water system, high-tension magneto and 34 by 
3 1-2 wheels on A and B. The wheelbase is 114 inches. The 
model X has a motor with the cylinders cast en bloc and using 
a self-contained oiling system, the bore being 4 inches and the 
stroke 4 1-2. There is a three-bearing crankshaft. 

There are two chassis in the Crawford line, made by the 
Crawford Automobile Co.. of Hagerstown, Md., and there are 
four models. Three of these are offered for the chassis which 
carries the 4 1-4 by 4 1-2-inch motor, a Continental, which uses 
splash lubrication, pump cooling and cone clutch. The wheel- 
base is 110 inches on the two roadsters and 112 on the touring 
car. The big touring car has a Crawford motor which is 4 1-2 
inches square. 

This is the first year for the four-cylinder Schacht, made by 
the Cincinnati concern which entered the imotor industry orig- 
inally with a motor buggy. 

With the exception of model B, the line of the Michigan Buggy 



Digitized by Google 



94 



THE AUTOMOBILE 



January A Igu 




mm 



Neat disposition for carrying lool» on Henry car 



K-R-I-T car with, undenlung frame and fore-door body 
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Michigan exhibit in the main hall. 



Penn "30" showing runabout and touring models 
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Co. is new, there being three additions. There are two chassis 
which are shown for the first time, the cylinders of the motor 
being cast singly and bolted together, giving an en bloc effect. 
The Petrel is one of the few examples at the show of friction 
control and the company has added three new chassis, which 
gives it a wide range — one 3 3-4 by 4 1-2; two others at 4 3-8 
by 4 3-4 and a fourth at 4 3-8 by 5 1-4. The body styles give a 
wide range of choice and altogether the display is a most credit- 
able one. 

The Washington of the Carter Motor Car Corporation of 
Washington, D. C, has a motor of 4 1-8 by 5 1-4 with the cyl- 
inders cast in pairs and with the valves all on one side. There 
is a gear-driven water pump and a self-contained oiling system 
operated by a gqar-driven pump. The clutch is a multiple-disk 
and the wheelbase 118 inches. The body styles include a two- 
passenger roadster, a baby tormeau of the torpedo type and a 
touring car with double Dutch doors. 

The Lexington is no stranger to the motoring world and at the 
present show the car is being exhibited by its New York agent. 
The Lexington 40 has a Rutenber motor of the Renault type, 
with a 4 1-2-inch bore and 5-inch stroke, with the cylinders 
separately cast and mounted on an aluminum frame, the top 
part of which supports the entire motor, while the lower part 
may be removed, giving access to the crankcase. The body 
styles include a roadster with a torpedo body and a touring car. 

The Metz line includes three runabouts and a chassis of the 
regular type made by that company. 

The Velie display is one of the largest in the show, including 
a racy roadster, fore-door touring cars and closed bodies. 

The Houpt-Rockwell concern is represented by a taxicab, 
landaulet and touring car. 

The L J. Bergdoll Company, of Philadelphia, has a large 
exhibit of styles and bodies on the one chassis made by the 
company. 

The Warren-Detroit shows six types embracing everything 
from a runabout and an improved torpedo, fore-door roadster 
to its big touring car. 

The Gaylord exhibits a car that < combines the features of a 
touring car and parcel carrier, called a utility body. 

The Alpena Flyer is represented by two popular models. 

The Krit shows a line of four complete cars and chassis. 

The Arbenz, made by the Scioto Auto Co., has a single model 
of a touring car on show. 

The Henry is represented by a full line of attractive looking 
cars, the feature of the display being a fore-door roadster of 
graceful lines. 

The Abbott-Detroit line is particularly attractive, the car ex- 
hibit being grouped around a stylish-looking coupe, fitted up 
in the utmost luxury. 

The Firestone-Columbus cars are shown in two models of tour- 
ing cars. 

The Imperial line, including five cars, makes an excellent show 
in the main exhibition hall. 

The Penn Unit, made by the "Penn Unit Car Co., of Allentown, 
Pa., makes its bow, and there is a great variety of body styles 
designed for light delivery purposes. Among the features cited 
are a quick-demountable unit power plant, three-point suspension, 
selective sliding gearset, Hele-Shaw clutch, straight line drive, 
left side control, two sets of internal expanding brakes on the 
rear wheels, etc. 

The exhibit of the International Harvester Co., consisting of 
a panel wagon and an open body, demonstrated by a chassis, is 
attracting much attention among the light delivery displays. The 
cars are businesslike in appearance and the body is easily inter- 
changeable into a pleasure car. 

New in the Hart-Kraft line are models C and D, the former 
of 3,000-pound capacity and the latter of 5,000-pound. Both 
have four-cylinder motors 4 1-4 by 4 3-4, C having 120-inch 
wheelbase and D 140. The Hele-Shaw clutch is used and the 
Evans transmission. 

The American Motor Truck Co., of Lockport, N. Y., in bus- 



iness for six years, has three chassis of varying capacity — two 

3 1-2 and 5-ton. Besides this it has a 3 1-2-ton electric 

This is the first show for the Cortland Motor Wagon Co., of 
Cortland, N. Y., and it is improving the opportunity to show a 
chassis with a 16-horsepower, two-cylinder, four-cycle motor with 
a 4 1-4-inch bore and stroke. There are five body styles in 
light delivery rigs and station buses. 

The Atterbury Motor Car Co., of Buffalo, gives the business 
world a wide range in choice in five chassis, which include a K 
20, a four-cylinder 1,500-pound delivery wagon; L 30, a four- 
cylinder 1 1-2-ton; N 40, a 2-ton; M 50, a 3-ton, and O 60, a 
5-ton. Changes in the line take in the substitution of a Hele- 
Shaw for a cone clutch, a folding starting crank of merit, while 
on the N, M and O there is a special channel steel frame, wood 
being used on the other two. 

The Crown Commercial Car Co., of Milwaukee, showing 
through its New York agent, has a light delivery proposition 
which comes in five models and which is of 1000-1500-pound 
capacity. As is usual the purchaser is given a wide range of 
choice in body styles. 

The Johnson Service Co. of Milwaukee has a second string 
to its bow in the way of a commercial display of wide range. 
There are three motors just the same as in the pleasure car line. 

The Monitor is a i-ton delivery wagon which is shown by the 
New York agent and the car shows several changes. The motor 
has been increased in power from 18 to 24 and provided with a 
governor set at 1,100 revolutions per minute. 

The Geneva Wagon Company, of Geneva, N. Y., is a newcomer 
and presents one chassis which will carry panel top delivery and 
express wagons, ambulances and wagonettes. Accessibility is 
the keynote and the engine is mounted in front below the frame 
and bonneted. 

A newcomer, the Oliver Motor Car Company, of Detroit, makes 
a strong feature of its removable power plant. The engine and 
transmission are assembled as one unit. To the front of the 
engine crankcase is bolted the supporting cross member, which 
has brackets for carrying the radiator and starting crank. The 
power plant may be removed by taking out a bolt at each end 
of the engine-supporting cross member and two nuts from the 
strap on the transmission case, which rests on the frame cross 
member, and disconnecting the gasoline pipe and foot pedals. 

The New Haven Truck & Auto Company goes in for big trucks 
only and has a five-ton truck which is called the Moeller. This is. 
its first show. The engine is a four-cylinder Rutenber with the 

4 1-2 by 5-inch cylinders cast singly. 

Spring suspension is one of the strong features of the product 
of the Martin Carriage Works, of York, Pa., its special design 
enabling, it is claimed, the four wheels getting the same traction 
despite the condition of the roads. Transverse platform springs 
are fitted in the rear and again in the middle of the body, being 
attached in the center by what might be called pivot one-point 
suspension. 

A talking point with the Beyster-Detroit, light delivery, is the 
electric lighting system which does away with oil lamps, there 
even being an incandescent to illuminate the interior of the panel 
bodies. The Beyster carries a 20-horsepower four-cylinder, has 
planetary gears, thermo-syphon cooling and side chain drive. The 
wheels are 36-inch solids. 

Showing for the first time, the American Motor Truck Com- 
pany, of Detroit, employs four-wheel drive and double steering 
in its one, two, three, five and ten-ton trucks. On the one and 
two-ton trucks the motor is a two-cylinder four-cycle with 5 and 
5 1-2-inch motors respectively. The three-ton carries a four- 
cylinder 4 1-2 by 4, the five-ton a four with 5 1-2 square, while 
it takes a four-cylinder 6 1-2 by 6 to operate the ten- ton. The 
gearset is planetary and there is single-chain drive to both front 
and rear axles. 

As usual, the Gramm Motor Car Company, of Lima, Ohio, has 
a comprehensive display, its trucks being built of one, two, three 
and five-ton capacity. The one-ton has a four-cylinder en bloc 
motor of 4 by 5, the power plant being a unit system and the oiler 
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ad f -contained in the motor. The clutch is a multiple disk and 
the cooling is thermo-syphon. Drive is by chain and the weight is 
about 2,800 pounds. The wheels are 34 by 3 1-2. The motor on 
the two-ton truck also is a four, but the cylinders are cast in 
pairs and have a bore and stroke of 4 1-4 by 4 1-2 inches, the 
mechanically-operated valves being on one side. A gear-driven 
pump is found in the cooling system and the gearset is selective 
sliding. The clutch is a multiple-disk and the wheelbase 124 
inches. The three-ton motor has a bore of 5 by 5, a wheelbase 
of 124 inches and a tread of 66. This same motor is used on the 
five-ton trucks and in general details it is about the same. The 
wheelbase, however, is 130 inches and the tread 69. 

The Findlay Motor Company, of Findlay, Ohio, makes the 
Ewing, and a neat idea on a light delivery car is the placing 
of the cylindrical gasoline tank back of the driver's seat and 
ahead of the loading space. This wagon has a capacity of from 
500 to 750 pounds, uses shaft drive and has a wheelbase of 84 
inches. There are 30-inch wheels fitted with pneumatics. The 
engine is a two-cylinder of 43-8 by 43-4 bore and stroke, using 
pump water circulation and selective gearset. The model A is 
larger, having a 1,000-pound load capacity. It uses a four-cylinder 
motor with 4 3-8-inch bore and 4 3-4-inch stroke, the motor being 
located in front. 

The Chase Motor Truck Company, of Syracuse, N. Y., has a 
new model of the surrey type as well as a model K 2,ooo-pound 
wagon which uses a sliding gearset and a 4,000-pound machine. 
Another 2,000-pound wagon has a planetary gearset. Old models 
retained include the D, which has been made heavier, fitted with 
larger axles, heavier springs, a magneto and given more efficient 
brakes. The Chase continues its two-cycle three-cylinder valve- 
less motor, which is air-cooled, the cooling being assisted by 
a turbine fan which is cast integral with the flywheel. The 
lubrication is effected' by mixing one quart of heavy engine oil 
to each five gallons of gasoline, the mixture passing through 
the carbureter and being carried in the cylinders along with the 
gasoline vapor. 

Seitz trucks and delivery wagons, made by the Seitz Automo- 
bile Jt Transmission Company, of Detroit, comprise five different 
chassis in sizes one-half, one, two, three and five-ton, to which 
almost any style of body may be fitted. The feature is the Seitz 
double friction transmission. 

The Victor, made by the Victor Motor Truck Company, of 
Buffalo, has a line which includes 1 1-2, 2 1-2, 3 1-2 and 5-ton 
models, while among the body styles are sightseeing buses and 
even a ladder truck for fire department use. Four-cylinder 
motors are used through the line, but are of varying sizes. 

The Saurer is the one foreign truck in the show. The Swiss 
uses a four-cylinder, four-cycle, water-cooled engine with the 
inlets and exhausts operated by camshafts placed on opposite 
sides of the engine, the crankshaft, fanshaft and camshafts being 
ball-bearinged. 

The Cass truck is shown in a single model, a businesslike car 
that is highly recommended by its makers for service and de- 
pendability. 

The Chicago Pneumatic Tool Company shows four trucks of 
various sizes, from a paneled wagon to express trucks. 

The Coleman Carriage & Harness Company, of Ilion, N. Y., 
shows a serviceable looking truck of 20-horsepower. 

While the list of accessory exhibitors is small, the number 
of the devices shown are interesting and useful. 

Among the displays are the following : 

The American Pedal Company, of New York, is showing a line 
of pedal grips under the trade name of "Apco." The particular 
feature of this device is the corrugated rubber treads to prevent 
the foot of the operator from slipping in ordinary driving, and 
also in case of emergency. 

Nat Finkelstein is showing a combination tool, combining the 
uses of hammer, wrench, riveting mallet, tire-iron and half a 
dozen others, called the "Rex" ; the Dixie horn, which is attached 
to the exhaust and is simple mechanically, and "Clearview," a 
fluid for clearing and cleaning glass and preventing the deposit 



of moisture upon it. The line is handled by the Perfection 
Tool and Accessory Company, of New York. 

The Bushey Demountable Rim Company is showing a full 
line of its products. The operation of this device is simple ; one- 
quarter turn of the cam increases the circumference of the 
wheel and expands it against the rim so that it is held very 
firmly in applying the rim. 

The Safety Tire Company, of New York, is showing a tire 
with submerged studs that is said to obviate the necessity for 
non-skid chains. The tread is raised and the studs, which are 
hollow tubes, are arranged to pick up earth or grit, to give an 
earth-to-earth contact 

A curtain fastener, manufactured by the Ross Heaton Manu- 
facturing Company, of Emporia, Va., is one of the brand-new 
things displayed at the show. The fastener is oval in form and 
has been tested to a pressure of ten times the ordinary strain. 

The Sharp Spark Plug Company, of Wellington, Ohio, is 
showing a line of plugs. They are guaranteed by their makers 
not to carbonize or miss fire. 

The New Process Vulcanizer Company, of Toledo, Ohio, has 
a vulcanizing outfit on show, for which they claim many excel- 
lencies. The device is a compact, portable arrangement for tire 
repair, heated by wood alcohol. 

The Bristol Company, of Waterbury, Conn., exhibits a line of 
gauges for recording pressures ranging all the way from those 
of running water and the tides to steam boilers and recorders for 
taxicabs. 

A. H. Green & Co. show th# "Brandt" blow torch, the dynamo 
"La Magicienne" and "Salom" batteries for automobile lighting. 

William R. Winn displays a line of lubricating oils and greases. 
The "Runeasy" line includes cylinder oils, automobile heavy and 
light greases and various affiliated substances. 

A. J. Myers. Inc., showing the G. & A. carbureters for auto- 
mobiles and aeroplanes, has an attractive booth. Sectional car- 
bureters and complete instruments are on display. 

The Standard Metal Work Company is showing manifolds of 
various kinds suitable for gas engines. The feature of the 
exhibit is the "Div-Plug," a patented cylinder connection. 

The John W. Rapp Company exhibits its line of all-metal 
automobile bodies. 

"Fabrikoid," a cloth used in top-making, is shown in one end 
of the main accessory hall. 

Duntley electric portable tools are shown by the Chicago 
Pneumatic Tool Company. 

The Vertical Dividable Windshield is shown in the balcony 
by the Auto Necessities Company, of New York. 

The Economy Tread Company exhibits its tread and tire pro- 
tector. The tread is made of chrome tire leather, studded with 
flat-top rivets of steel. It is adjusted by clamp to clincher. 

The Beheringer radiator, built in light sections that are re- 
movable with ease, is a feature of the main accessory hall. The 
sections are composed of strips as long as the radiator, held 
in place by joints at the top. 

The "Ideal" auto wind deflector, a non-glass shield ; the 
Gregory spark metal gas igniter, to obviate the use of matches; 
the Buffington folding steel chairs and stools, for extra seats in 
automobiles ; the Ball multi-spark plug, made in Minneapolis : 
the B. & E. line of specialties, including demountable rim covers, 
non-skid sectional devices, dome lights, windshields and lamp 
covers, occupy prominent spaces. 

A. H. Kasner, exhibiting the Anchor tires in much detail, has 
a busy stand. 

Among the aeroplane accessory exhibits are the following: 
The Requa Gibson propellers, shown by E. W. Bonson & Co. : 
the McAdamite Metal Company, displaying a line of parts, the 
base of which is aluminum to replace brass and bronze ; the Hall- 
Scott motor, used by Hamilton and others; the D and F radiator, 
which is used for automobiles as well as aeroplanes ; E. J. Willis, 
a full line of aeroplane supplies; Fox De Luxe motor; the New 
York World's exhibit ; the Anzani motor, and various publications 
devoted to flying. 
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SIX-CYLINDER RENAULT WITH CABRIOLET BODY 

THE banqueting hall of the Hotel Astor is the venue chosen 
this year for the Importers' Automobile Salon. The 
space is somewhat limited, but as there are but fifteen 
different makes of cars shown, the hall, with its two wings, does 
not seem to be overcrowded. The surroundings certainly add to 
the finish of the body work and the visitor loses sight of the 
usual field of commercialism amidst the gilded halls. The limou- 
sine is the standard of body design in one form or another. 
Where a touring car is shown it is usually of the torpedo type. 
On entering the hotel by the main Broadway entrance, the visitor 
sees two polished chassis, one a De Dion four-cylinder on the 
left, specially designed for American roads, and a 25-35 Renault 
on the right. The De Dion Bouton chassis has one or two de- 
partures from usual De Dion practice, such as air-cooled foot 
brake and self-supporting rear axle instead of the sub-axle type. 
The center of gravity is high and the rear springs, which are of 
the 3-4 elliptic type, are very long. 

Passing into the side wing of the main hall there is seen the 
Metallurgique exhibit, consisting of a special limousine by Van 
Den Plas. Both chassis and body are manufactured in Belgium. 
A feature of this car is the inside fittings, which are all made 
from selected woods with the exception of the seats, which are 
upholstered and trimmed with lace cushions. A dome is fitted in 
the roof as well as two extra armchair seats in Louis XIV style. 
The chassis is fitted with a 40-horsepower motor of the L type, 
Bosch high-tension magneto and Zenith carbureter. The wheel- 
base is 144 inches and there are twin tires on the rear wheels 
fitted to Vinet rims. This car is new to America, and Warwick 
Wright, the managing director of the English agency, which 
takes the entire production from the Belgian works, has come 
over to introduce the car. A characteristic feature of all Metal- 
lurgique cars is a V-nosed radiator sometimes seen on racing 
cars. 

Next is the S. P. A., also a newcomer. The chassis is made 
in Turin, Italy, and is on the lines of other Italian cars. It was 
designed by M. Ceirano, who, for several years, was the designer 
of the Itala cars. Two cars are shown, a two-seated raceabout 
with large gasoline tank and holder for four tires on the rear 
and.a-20-horsepower landaulet. The motor of the 15-20-horse- 



BANQUETINO. HALL FROM THE 44TH 8TREET 8IDE 

power is of the monobloc type, with the valves on one side, high- 
tension magneto ignition and forced feed lubrication. The 
clutch is of the multiple-disc type and the transmission is selec- 
tive, with four speeds and reverse. The final drive is by live 
axle. The agents for New England for these cars are A. C. 
Morse & Co., Park Square, Boston, Mass. 

The Darracq exhibit consists of a six-cylinder touring car 
fitted for seven passengers and a 24-horsepower landaulet painted 
green and upholstered in French cord. 

The Peugeot Import Co. has a four-cylinder model fitted with 
a landaulet that had to be finished in a hurry to enable it to be 
at the exhibition, which does not give the body builder any op- 
portunity for fine finish. The car is of French origin and was 
one of the pioneers in the early nineties. It is fitted with high- 
tension ignition and Claudel carbureter, selective transmission 
giving four speeds and reverse and the final drive by live axle. 
Special design spring drive hubs are fitted and the brakes are 
operated by pedal and hand lever, the lever working the brakes 
on the propeller shaft and the pedal on the rear wheel hubs. 

On entering the banquet hall, on the left is the C. G. V. and 
Zedel exhibit, consisting of a limousine by Kellner, of Paris, on 
a six-cylinder chassis and low-built, close-coupled touring car 
tastefully painted in gray, with red lines. There are also a town 
landaulet with body work by Demarest and a four-cylinder 16-20 
coupe to accommodate three passengers inside. All the C. G. V. 
cars have left-hand steering, with central control for the gear 
and brake levers. The radiator is placed behind the motor, form- 
ing the dash, and the piping of the thermo-syphon cooling is 
ample in size. The Zedel is a French car also, being made in 
the south of France. Although not installed at this writing, the 
car to be shown is an inside drive collapsible landaulet fitted to 
a 12-horsepower chassis. The motor has a bore of 72 mm. and 
a stroke of 120 mm., and unlike most cars of this power, is fitted 
with four speeds. The motor is of the bloc type. 

The Panhard & Levassor agency is showing one of the 
Panhard Knight engines of 30 horsepower, fitted to a standard 
Panhard chassis, as well as a special limousine by M. Labour- 
dette, of Paris, that figured at the Paris Salon. It is built to 
carry seven passengers, upholstered in drab cord cloth and has 
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METAL LURQIQUE WITH VAN OEN PLA8 LIMOUSINE 



two reversible seats that can be made to face forward or vis-a- 
vis. Besides this there are a six-cylinder 35-horsepower chassis 
fitted with a limousine, a town landaulet on a Knight Panhard 
chassis and a town landaulet with body work by Holbrook. 

The De Dion exhibit is the last on the left-hand side of the 
hall and consists of five models. A polished chassis is shown 
similar to the one at the entrance, only of lower power. An 
eight-cylinder torpedo of clean-cut design, painted light fawn, 
has the gasoline tank situated under the cowl of the sloping 
dash. A neat town landaulet by Burr & Co. and a limousine are 
also shown. 

The S. P. O. Automobile Company exhibits a two-seated S. 
P. C. car of the raceabout type and a Vinot Deguinand. Both of 
these cars are manufactured in France. The miniature limousine 
fitted to the Vinot is after the style of an old-time coach with 
small square windows and oval top. 

Quinby & Co., of Newark, N. J., have three models of the 
Italian Isotta cars fitted with their bodywork, a toy tonneau, a 
D-fronted limousine and a five-passenger touring limousine. 
Besides these there is a fore-door type of limousine without 
chassis, with the bare aluminum panel — a Quinby specialty. 

The Napier exhibit consists of a six-cylinder chassis fitted 
with detachable wire wheels and an example of English body- 
work by Mullin, of London, being a light green landaulet with 
uncommon lines. 

The Benz exhibit is large and the center of attraction. It 
consists of the No. 15 Benz with which Bruce-Brown won the 
Grand Prize recently at Savannah ; a neat 30-horsepower Sports- 
Wagen and a roomy 50-horsepower torpedo painted white and 
upholstered in light pigskin, besides which there are several 
limousines and landaulets ranging from 18 to 50 horsepower. 

A. T. Demarest & Co. are showing Itala, Renault and English 
Daimler cars ; the latter, however, had not arrived at the opening 
of the show. The Itala exhibit consists of a 16-20 chassis, a 
town landaulet painted dark blue, with white lines, on a 16-horse- 
power chassis, and a 20-30 limousine. There are also three 
Renault chassis with Demarest bodywork, including a D-fronted 
town car painted red and with plenty of room inside. At the 
end of the right aisle is the Renault exhibit, in which there are 



two novelties in body design. A 25-35 long chassis is fitted with 
a Berline body ; it is a large fore-door limousine to accommodate 
six passengers inside and was built by Moore & Monger. There 
is an icebox for provisions, a wash basin, writing cabinet and 
extra wood shield to take the place of the ordinary glass 
windows. The front windows can be lowered and mosquito 
netting frames can be drawn up instead, giving plenty of air but 
excluding flies and dust. The top is raised into a dome with 
side lights and the fittings, with the exception of the seats, are 
finished in Circassian walnut The front compartment is en- 
tirely enclosed, with a small leather hood over the top of the 
windshield, and although the car is very large it has a good 
appearance. The 50-60 cabriolet is a distinctive creation and 
can be turned from an entirely closed car to an open car in a 
few minutes. It is painted French gray and trimmed in light 
pigskin. The balance of the exhibit consists of three 25-35 
American special chassis fitted with limousine and landaulet 
bodies and a 10-12 191 1 chassis with underslung rear springs, 
this being a departure from usual Renault practice. The musical 
program is good, and the soft tones of the organ in keeping with 
the surroundings. 

Prior to the opening a lunch was given in the hotel to the 
press and after an able speech by Mons. LaCroix several repre- 
sentatives of the press were called upon to speak. 



All Vehicles to Carry Lights 

Washington, D. C, Jan. 2 — Universal lights are now the order 
of the day in the capital of the United States. Beginning yester- 
day, the regulation requiring lights on all horse vehicles will 
be strictly enforced. The regulation provides that every private 
vehicle between one-half hour after sunset and 1 A. M. shall 
display a white light, visible for a distance of at least 200 feet 
from the front, sides and rear. The regulation will not apply 
to vehicles belated by accident not more than one and one-half 
hours after sunset and en route to their stables at a pace not 
faster than a walk. 

The regulations will be tested in the courts, a decision to this 
effect having been made by the Team Owners' Association. 
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"PHERE seem to be upward of 440,000 automobiles 
1 in actual use at the present time, and considering 
the fact that there was but one automobile registered 
in the State of New York on January 1, 1901, it is a 
pretty good showing for an infant industry. It will not 
now be possible to fix the original price of the one 
automobile referred to, but it may readily be indicated 
that the prices of automobiles have not fallen off in 
response to the prediction of those who make a practice 
of such things. An examination into this price question 
has resulted in a series of averages, and in 1903 the 
average price for all the automobiles made was $1,133.37. 
For 1904 the price increased to $1,341.45, and in the 
following year there was a drop to a little over 
$1,000. It was during this slump period that predictors 
were busy discussing the merits of the coming $200 
automobile. In the meantime prices advanced, reaching 
a maximum of $2,137.56 in 1907, and the averages 
gradually receded from that day to this, dropping to an 
average of $1,645.93 f° r I 9 IO » which is a very good 
price, considering the fact that the product of the year 
was approximately 188,000 automobiles of the passenger 
type alone. 

* * * 

'TP HOSE who gather the impression that there are too 
many automobiles being made probably overlook 
the fact that of the 440,000 cars now actually running, 
over 200,000 of them are in commission in six States. 



It is impossible to argue that the people of six of these 
United States are the possessors of 50 per cent, of all 
of the intelligence. It would be reasonable to expect that 
the States like New York, Ohio, New Jersey, Pennsyl- 
vania, Illinois, and Massachusetts, with their relatively 
big metropolitan districts, would have a disproportion- 
ately large percentage of the total number of automo- 
biles built during the first ten years of the history of 
the industry, but there is nothing to prevent the people 
in the remaining centers from indulging in automobiles 
whenever they see fit, and that they will see their way 
clear to take advantage of proven modes of transpor- 
tation is self-evident. As a matter of fact, the sale of 
automobiles during the last year increased marvelously 
in the States outside of the six before mentioned, and 
this process of equalization, which has really just started, 
constitutes the best promise that the automobile industry 
has for the coming year, and is the proper ground for 
contending that the demand for cars is positively on the 
increase, with small chance of reaching the peak of the 

wave for a twelvemonth. 

* * * 

DUBLIC interest in the automobile has never slackened, 
* and the men who do not take an interest in things 
mechanical in general spend a vast amount of time 
poring over mechanisms of cars, trying to appreciate 
the differences between them, and to reach conclusions 
bearing upon the efficacy of the respective plans. In 
the past it has not been difficult to trace the trend and 
the ramifications; changes were wrought with terrific 
speed, and they were so material and spectacular that 
no great skill was required in ferreting them out. Those 
who may have occasion to visit the Garden this year 
have probably found in their experience at the Palace 
that it is no longer possible to discern the differences 
between the models of a year ago and those of to-day, 
excepting that body work has advanced to the fore-door 
type almost universally. But the changes are there, and, 
strange to relate, they are of a more pronounced char- 
acter that those of former years. The real struggle is 
with the materials of which parts are made, and in 
connection with the thermic relations of the motor and 
a higher degree of mechanical efficiency of the trans- 
mission systems. The thermal efficiency of motors has 
advanced fully 10 per cent, in the scale this year, which 
is really a 50 per cent, gain in fuel economy. The 
mechanical efficiency of transmission systems has also 
gone up at least 10 per cent. These gains merely indi- 
cate that designers are active and that the laboratory 
is now in control, banishing rule-of-thumb methods from 
the automobile forever. 

A T A URNING over a new leaf is not a bad practice for 
* those who desire to progress, and the few spots 
in the automobile industry which do not seem to be 
ornaments are due to the fact that after designers get 
through with their part of the work purchasing agents 
sometimes find that, there is a famine of drop-forgings, 
and they forthwith order the parts duplicated in bronze 
or brass. It is obviously a wrong thing to do unless 
it can be shown that these castings, which may be had at 
any time, are better than drop-forgings of steel. It is 
highly improbable that the castings will prove to be bet- 
ter : moreover, they would be included in the original 
design in that event. 
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Standardization Keynote of S. A. E. Meeti^^f- 



AS outlined in The Automobile recently, the program of 
the coming convention of the Society of Automobile En- 
gineers will be both varied and interesting to the manu- 
facturing trade. 

The official program of the seven sessions to be held in the 
assembly hall of the Automobile Club of America is as follows : 

WEDNESDAY, JANUARY II 

9 a. m. — Business Session.— Opening Address by the President, 
H. E. Coffin ; Report of Tellers of Election of Members ; Treas- 
urer's Report; Annual Report of the Council; Report of Tellers 
of Election of Officers; Discussion of Proposed Amendments to 
the Society's Constitution. 

2 p. m.— Professional Session. — Electro Steel, paper by Jo- 
seph Schaeffers; Illustrations of Physical Facts Relating to 
Metallurgy, address by Radclyffe Furness ; Reports of Standards 
Committee — Introduction by Henry Souther, Chairman ; Iron and 
Steel Division, M. T. Lothrop; Aluminum and Copper Alloys 
Division, Wm. H. Barr; Ball and Roller Bearings Division, D. 
F. Graham; Broaches Division, C. E Davis; Gear Metal Con- 
stants Division, G. W. Sargent; Carbureter Division, G. G. 
Bella ; Frame Sections Division, James H. Foster. Lock Washers 
Division, Frederick S. Sayre. Nomenclature Division, A. L. 
McMurtry. Seamless Steel Tubes Division, H. W. Alden. Sheet 
Metals Division, H. E. Coffin. Springs Division, A. C Berg- 
mann. Tire Efficiency Division, F. J. Newman. Miscellaneous 
Division, Henry Souther. Influence of Multi-point Ignition on 
Output and Efficiency of the Internal Combustion Engine. Dem- 
onstration by Otto Heins on the Dynamometer of the Automobile 
Club of America. 

6.30 p. m.— Reception.— Address by the Retiring President 
and the Presi dent-Elect. 

7 p. m. — Society Dinner, followed by Entertainment Arranged 
by Local Committee. 

THURSDAY, JANUARY 12 

9 a. m. — Professional Session. — The Construction of High- 
ways for Motor Traffic, address by Logan Waller Page, United 
States Director of Good Roads, Department of Agriculture. 
Leaf Springs, Design and Methods of Mounting and of Treat- 
ment by the Manufacturer and the User, Paper by E. K. Row- 
land. Topic for Discussion, Shock Absorbers. Novelties in 
Valve Systems, Paper by E P. Batzell. Hot Rolled Gears, Pa- 
per by H. N. Anderson. Commercial Gasoline and the Impuri- 
ties That Are Being Encountered, Paper by F. H. Floyd. 

2 p. m. — Professional Session. — The Test of a 20-horsepower 
Franklin Air-cooled Motor, Conclusion of paper by L. R. Evans 
and R. P. Lay» introduction by Prof. R. C Carpenter (postponed 
from the last meeting of the Society). Development of the 
Grinding WheeL Paper by George N. Jeppson. Methods of 
Grinding, Paper by John C. Spence. "Frictionless" Friction 
Drive paper by Charles E. Duryea. The Fire Protection Ques- 
tion, paper by N. B. Pope. Contest Rules That Affect the En- 
neer address by A. L McMurtry, Chairman of Technical Com- 
mj - ttee ' 0 f American Automobile Association. Topic for Dis- 
cussion The Engineering Lessons of the Motor Car Contest 
Automobile Contest Timing and Coaching. Paper by Chester S. 

** J f^ cer ' m Professional Session — (Commercial Vehicles) — 

Report of Standards Committee Division on Wood 

ujrjf Oimensions and Fastenings for Solid Tires, Standardiza- 
Wheel ' itica in the Commercial Car Field. W. P. Kennedy, 
tion Posstm ^ L^g.Stroke Motors, paper by E. A. Myers. Fool- 
Advan *^ Commercial Car Mechanism and Its Control, paper 
proofing * co-operation between the Electric Vehicle Man- 

by A J- 1,3 *^ ie Central Station, address by Robt. McA. Lloyd, 
n facta rer _ honr Meter for Electric Vehicles, paper by R. C. 
The Ampere - Discussion— Vertical Motors under Foot- 
Lanphier. ToP*c* J" 



Boards versus Vertical Motors under Hood, ia * r oduction by 
B. D. Gray. Proper Power and Speed of Gaso/i'le Motors for 
Truck Purposes, and Proper Road Speeds for Vehicles of Dif- 
ferent Capacities. Introduction by P. H. Breed. Chain Drive 
for Trucks and the Necessity of Housing Same. Type of Trans- 
mission for Trucks. Gasoline-Electric Transmissions for Heavy 
Loads. Introduction by Alex. Churchward. Tire Mileage and 
Costs. Multiple Uses for Machines for Municipal Service. 

Additional Subjects — For Discussion if the Opportunity Af- 
fords. — Drive-Shaft versus Rear Wheel Brakes; Multiple-Disc 
Clutches; Three-Point versus Four-Point Suspension; Current 
Practices in Lubrication and Practical Results Obtained; Smoky 
Exhausts; Wheel Alignment, Camber and Foregather; Valve- 
Seat Angles; Cast-iron Valves; T-Head versus L-Head versus 
Valve-in-the-Head Construction; Piston Ring Fitting and Piston 
Ring Friction; Proportioning Cooling Systems; Elimination of 
Noise in Motor Cars; Brake Materials and Surfaces; Six-Cyl- 
inder versus Four-Cylinder Motors of Equal Rating; Worm 
Drive; Lighting an Automobile; Steering Gears; Tire Inflation. 



New Independent Organization of Jtfakers 

The A M. C. M. E. A., which is now exploiting the Palace 
show, does not share profits with the makers of the automobiles 
that are being exhibited there, and, on account of the complica- 
tion involved, it is difficult, if not impossible, for the makers 
who exhibited at the Palace to get a sanction to exhibit at the 
Chicago show. The N- A A. M. has always favored associations 
of automobile manufacturers on a profit-sharing basis, and it is 
believed by those who are now exhibiting at the Palace that it 
will be better to form an organization somewhat akin to the old 
A M. C. M. A., of which Alfred Reeves was the able general 
manager. 

The new organization, if it is consummated, will be known as 
the United States Motor Vehicle Manufacturers' Association. 
As the story goes, the 1912 show will be under the auspices of 
this new organization. 

With this idea in mind a call has been issued for a meeting 
to be held next Thursday at the Manhattan to form the United 
States Motor Vehicle Manufacturers' Association. The call is 
signed by Thomas Aldcorn, of the Chicago Pneumatic Tool 
Company, makers of motor trucks at Franklin, Pa.; Carl F. 
Johnson, of the Johnson Service Company, of Milwaukee, and C 
W. Kelsey, of the C. W. Kelsey Manufacturing Company, of 
Hartford,' Conn. Frank Harvey Field is counsel for the pro- 
posed organization. The initiation fee is set at $250, with annual 
dues of the same amount. 




A Reminder of the Pending S. A. M. Meeting 
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A. L. A. M. Show and the Vogue of the Motor 



REPRESENTING the concrete effort of many hands and 
brains, the A. L. A. M. show, which opens Saturday eve- 
ning at Madison Square Garden is hailed as the most 
complete exhibition of the motor car ever held in this country 
and probably in the world. Preparations are about complete — 
nothing remains to be done but give the big building a careful 
cleaning and to install the exhibits. 

The preliminaries of the show have been outlined with much 
emphasis in The Automobile during the past three months and 
now comes the realization. Among those who have been par- 
ticularly active in working for the success of the show are the 
writers whose articles appear herewith, covering a field as wide 
as motordom. The articles are as follows : 

Motor Car Now Tool of Civilization 

BY ALFRED REEVES, GENERAL MANAGER A. L. A. M. 

Making strides of a gigantic nature, the motor car, since the 
first automobile show in Madison Square Garden, New York, 
eleven years ago, has traveled from a place where it was the 
toy of the rich and a vehicle for pleasure use only to its present 
enviable position in our industrial life, where it can truthfully be 
called a tool of civilization. Instead of motoring being con- 
sidered a fad, it is now a necessity, like any other means of 
transportation, and its position as a time-saver answers fully 
any question as to its future. 

It has performed in most loyal fashion ever since it came into 
general use, and certainly no other invention of which we have 
record has traveled the pace which marks the advance of the 
motor car during the past ten or eleven years. To appreciate 
the progress which has brought the gasoline-fed vehicle to its 
present high position, one has but to consider the short time 
since motor cars were regarded as experiments and curiosities, 
for such was their status when the first automobile show was 
held in Madison Square Garden eleven years ago. 

Each year has seen progress of an extraordinary sort, until 
we have the perfect car of to-day, the very latest models of 
which will be shown at the big National Automobile Show which 
opens at Madison Square Garden on January 7 and continues 
for two weeks; the double show being necessitated by the large 
number of makers now licensed under the Selden Patent. 

With almost 400,000 machines in use in this country, and the 
number fast increasing, the statement that the automobile is now 
the tool of civilization admits of little argument. The so-called 
pleasure car or passenger carrying vehicle is, to a large degree, 
an absolute necessity to a great number of our American people, 
not one of whom would think of giving up his car any more than 
he would consider dispensing with his telephone, after its ad- 
vantages were appreciated. In addition there are thousands of 
new owners entering the field every month, all of whom are 
receiving proof of an indisputable character in favor of the 
motor car's advantages. 

Cars are now so generally used, and the conveniences and 
time-saving qualities so strongly in evidence in our everyday 
life, that machines are not alone taking the place of the horse, 
but are opening up new fields in our lives that would be un- 
dreamed of under ordinary cpnditions. As a health giver, and 
as an educational factor, the motor is far more important than 
as a mere vehicle for pleasure driving. Every family can find 
almost continuous use for the modern motor vehicle. The head 
of the house can use it going to and from his business; for 
making calls ; entertaining customers and business associates, and 
for touring. This use of the car gives him a greater knowledge 
of the country, while the mental and physical exercise of driving 
makes for better digestion and better health. The ownership 
of a car certainly adds prestige. 

A man's wife and daughters may use the car for social calls, 
entertaining and for open-air driving. 



On behalf of the sons, it must be admitted that caring for 
and understanding a great piece of machinery like the motor 
car has an educational value, while the mental and physical 
faculties in man are developed by driving. The fresh air recrea- 
tion cannot but improve his health, and using the car gives the 
sons more time with the other members of the family, and 
therefore brings him under the best influence. 

As a willing slave for all work, the motor vehicle is now en- 
tering that broad commercial field involving the transportation 
of freight, and the quicker and more economical distribution of 
merchandise, which foretells the emancipation of the horse, and 
will tend to bring close to hand the time when that noble animal 
will become the pet of mankind, instead of the slave of a cruel 
business life. It would be absurd to say that the horse will be 
relegated quickly, for with 31,000,000 horses in the country, and 
some 7,000,000 horse-drawn vehicles, the displacement proposition 
will be of a steady but not abnormal growth. Nevertheless, the 
ultimate outcome must see traffic, especially in our large cities 
where it is of a congested nature, given over entirely to power- 
driven machines. It is not too optimistic to say that ten years 
from now, a horse on the streets of New York will be as rare 
as a motor vehicle was ten years ago. 

History of the Garden Automobile Shows 

BY COLONEL GEORGE POPE, CHAIRMAN SHOW COMMITTEE, A. L. A. M. 

It is a far cry from the crude, shapeless, intolerably noisy, 
balky, almost useless mass of complicated machinery on wheels — 
in other words, the automobile of a decade and a half ago — to 
the more luxurious, efficient, powerful and speedy motor car of 
to-day. This is an age of rapid progress and people are becom- 
ing accustomed to wonderful development in phenomenally short 
periods of time, but perhaps the most remarkable example of 
rapid development is exemplified in the automobile. In no man- 
ner can this development be observed as readily as through the 
automobile shows held in this country. 

Although the automobile show period began as far back as 
1898, the first real automobile show did not take place until two 
years later. A few automobiles were shown in the same exhibi- 
tions with bicycles both in New York and Chicago shows in 1898 
and 1899. The first real show was held in Madison Square 
Garden during the week of November 3-10, 1900. 

At this first show there were 31 exhibitors of complete motor 
cars and 20 concerns showing parts and accessories, but there 
were not a sufficient number to fill the large area of floor space 
in Madison Square Garden and so a flat oval track for showing 
the cars in motion was built in the Garden and on the roof was 
erected on incline designed to show the hill-climbing capabilities 
of the machines. Persons who wished to cross from the en- 
closure to the booths on the outside of the track were trans- 
ported over a bridge spanning the track. 

It is rather amusing at this day to contemplate the exhibits 
that marked the first automobile show in 1900. Steam-propelled 
vehicles were easily in predominance, with a goodly number of 
electrics, while gasoline machines showed a bad third, in striking 
contradistinction to the order of to-day. 

The second national show was held in the Garden during 
the week of November 2-9, 1901. As striking evidence of the 
growth of the automobile industry in one year is cited the fact 
that at the second show there were 93 exhibitors as compared 
with a total of 51 exhibitors at the first show. At the second 
show the track was omitted. 

The National Association of Automobile Manufacturers was 
then organized and after several conferences it was decided to 
hold the next show at the beginning of the following year. The 
date was January 17-24, 1903, and more than 150 exhibitors were 
represented. 

The fourth national automobile show was held at Madison 



Digitized by Google 



January 5, ion 



Square Garden January 16-23, 1904. One hundred and eighty- 
five exhibitors were represented this time. A year later the in- 
dustry had grown to such an extent that many companies apply- 
ing for space had to be refused. The fifth show was held Jan- 
uary 14-21, 1905, and 250 exhibitors had space. 

After the 1905 show, the Association of Licensed Automobile 
Manufacturers secured control of the expired contract that had 
existed with the Madison Square Garden Co. 

The first show under auspices and management of the A. L. 
A. M. and the sixth to be held in the Garden took place the week 
of January 13-20, 1906, and at which 50 exhibitors of cars and 
170 manufacturers of parts and sundries were represented. 

Under the same auspices as its predecessor, the seventh annual 
show was held in the Garden during the week of Jan. 12-19, 1907. 
More than 7000 people attended the opening. The number of 
makers who showed cars was 42 and there were 202 accessories 
exhibits. 

The eighth national show was held at the same place Novem- 
ber 3-10, 1907. There were 68 exhibits of complete cars, a num- 
ber of commercial vehicles and about 225 accessories exhibits. 

The ninth automobile show occupied the week of Jan. 16-23, 
1909. No less than 117 complete cars, 28 chassis, 37 electric- 
vehicles and a number of commercial cars were shown. 

The tenth national show held last year during the week of Jan- 
uary 8-15 was the greatest ever held in America if not in the 
world. 



THE AUTOMOBILE 
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How a Giant Company Grew 

BY BENJAMIN BRISCOE, PRESIDENT UNITED STATES MOTOR COMPANY 

Tlie principal motive in the formation of the United States 
Motor Co. has been from its inception to secure that efficiency 
and economy that inevitably arises from a proper co-ordination 
of plants and facilities, from co-operation established between 
the personal and material elements of business. 

The yearly capacity of the organization is: 18.500 Maxwells, 
20,000 Brush runabouts, 1500 Columbias, 6000 Stoddard-Daytons, 
2,500 Couriers; the original plant of the Alden Sampson Manu- 
facturing Company at Pittsfield, Mass., together with the new 
Sampson plant nearing completion in Detroit, will produce 4,000 
commercial motor vehicles; the Gray Motor Co., the Briscoe 
Manufacturing Co., and the Westchester Appliance Co. will 
manufacture marine motors, automobile parts and accessories 
valued at from $5,000,000 to $6,000,000. 

The production is at all times well balanced and gauged to meet 
a well defined and carefully ascertained demand, and is free 
from any possible danger of over-production. 

Many opportunities for co-operation and co-ordination of fa- 
cilities have been taken advantage of ; sales organizations and 
designing departments retain their independence with the idea of 
preserving to the fullest extent the individuality which existed 
formerly in the various products. 

One of the missions of the company is to demonstrate to the 
American people that the automobile business is as reputably 
conducted and is as financially solid as any other business and, 
except in cases of occasional abuse, the automobile is as neces- 
sary and useful an implement of modern civilization as is the 
telephone and telegraph. 

Stories of fabulous profits in this business, some of them to 
jomt extent true, has stimulated many ill-advised promotions, 
which are likely to have the result that is usual when any enter- 
■ £ s attempted on insufficient capital or conducted by men 
unfamiliar with that business. 

In a nutshell, the object of the United States Motor Car Co. is 
"to realize in the highest degree the efficiency and economy re- 
lri a from concentration and co-operation in production and 
H'«tribtition, whereby best value is given to the public in motor 
' at such prices consistent with a fair and reasonable profit." 
f*** a , to success along these lines can scarcely be regarded 
^^..^ a . there are ramifications, of course, but they are 
:JStto cope with when encountered. 



BY HORACE DELISSER, VICE-PRESIDENT, UNITED STA'» — - 'W^ 

Not infrequently does it happen that the P*~£?^**Ct /[r COMFANy 
places his order for an automobile without proP e ^y considering 
the standing of his dealer, or the extent to which the manu . 
facturer has reached out to serve the user of his product after 
it is sold. However pleasing a car may seem during its early 
period of use or whatever satisfaction is expressed by the new 
owner, he should never lose sight of the fact that the perman- 
ence of the manufacturer's business, as well as the stability and 
facility of the dealer, is almost as necessary to ultimate satis- 
faction as fuel is to the operation of his car. 

General appreciation of this fact is one of the safeguards of 
the motor industry. The manufacturer whose organization, prin- 
ciples or product fails to stamp him as an important and per- 
manent fixture in the industry can scarcely do otherwise than 
leave a trail of regret among owners, and unsalable goods on 
the hands of dealers. Furthermore, the dealer finds that his 
local prestige has waned. Too often does it happen that the 
motorist's money is in the dealer's bank before the real im- 
portance of such analysis dawns upon him. Then the contrast 
between the flimsy and the strong becomes acute. Thousand of 
persons have learned the lesson and are now being educated to 
a realization of what it means to buy from responsible and 
aggressive firms that are well intrenched. 

A strong firm selling cars on sheer merit in a thoroughly busi- 
ness-like way with an eye to the future recognizes that, how- 
ever good a car may be or however expert the owner may be- 
come, a producing organization must keep in touch with the 
owner, either through dealer or through direct factory repre- 
sentatives, who are employed by some makers to insure satis- 
faction to the buyer. It also goes without saying that the men 
who undertake the supporting work must be capable, seasoned by 
experience, and willing, otherwise some of the favorable impres- 
sion will be destroyed. 




Shareholder In Rubber Company, who has had a narrow escape: 

"That's It, wear your d d tires out." — From the Motor, la 

Australia. 
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Score of Meetings During Show Season 

Nearly a score of important meetings of the major organiza- 
tions of American motordom will be held during the A. L. A. M. 
show season. The societies which will hold annual conventions 
include the following: A. L. A. M., which will hold a number 
of sessions of executive committee and managers and its annual 
banquet; the N. A. A. M. ; M. and A. M., meetings and annual 
banquet; A. A. A., various sessions of boards, etc.; S. A. £., 
annual convention and banquet; New York State Automobile 
Association; Manufacturers' Contest Association and the Auto- 
mobile Credit Association. 

It has been estimated that the attendance of the members of 
these organizations will be in the neighborhood of 3,000, which is 
said to be a conservative figure. 

While the meetings of other years have attracted much at- 
tention, the schedule for this season is vastly larger and more 
important to the industry than ever before. 

The list of stated gatherings announced up to the time of go- 
ing to press is as follows : 

Jan. 7. — Midwinter meeting of the New York State Automo- 
bile Association, Hotel Belmont, 10 a. m. 

Jan. 10. — Meeting of the American Automobile Association 
Touring Information Board at National headquarters, 437 Fifth 
Avenue, 10 a. m.; meeting of the Executive Committee of the 
Association of Licensed Automobile Manufacturers at head- 
quarters, 7 East Forty-second street, 10 a. m. 

Jan. 11.— Annual meeting of the National Association of 
Automobile Manufacturers at 7 East Forty-second street; meet- 
ing of the American Automobile Association Legislative Board, 
437 Fifth avenue, 10 a. m. ; meeting of Society of Automobile 
Engineers at Automobile Club of America, 9 a. m. ; dinner of the 
society of Automobile Engineers at the Automobile Club of 
America, 7 p. m. 

Jan. 12. — Meeting of the Society of Automobile Engineers at 
Automobile Club of America, 2 p. m. ; annual banquet of the As- 
sociation of licensed Automobile Manufacturers at Hotel Astor, 
7 p. m. ; meeting of Board of Directors of Motor and Accessory 
Manufacturers at 17 West Forty-second street, 10.30 a. m. ; 
meeting of the Board of Managers of the Association of Li- 
censed Automobile Manufacturers, 7 East Forty-second street; 
meeting of Cycle Parts Association, Hotel Astor, 8 p. m. ; meet- 
ing of the American Automobile Association Good Roads Board, 
437 Fifth Avenue, 2 p. m. ; monthly meeting of the A. A. A. Ex- 
ecutive Committee at the headquarters at 437 Fifth Avenue, 10 
a. m. 

Jan. 13. — Annual meeting and election of the Manufacturers' 
Contest Association at the headquarters of the Association of 
Licensed Automobile Manufacturers, 10 a. m. ; meeting of the 
General Rules Committee of the Manufacturers' Contest As- 
sociation at headquarters of A. L. A. M. ; annual meeting of the 
Motor and Accessory Manufacturers' Association at Waldorf- 
Astoria, 6.30 p. m. ; annual dinner of the Motor and Accessory 
Manufacturers' Association at Waldorf-Astoria, 7.30 p. m. 

Jan. 18. — Annual banquet of the Automobile Trade Credit As- 
sociation. 



Excelsior Company Wins Appeal 

Chicago, Jan. 4— The Court of Appeals for the Seventh Judi- 
cial Circuit handed down a decision in the appeal of the Excelsior 
Supply Company and the Motor Appliance Company versus Weed 
Chain Tire Grip Company. The Appellate Court reversed the 
decision of the lower court. The Excelsior company applied for 
the dissolution of the injunction, which was granted. 



To Break Show Record at Syracuse 

Syracuse, N. Y., Jan. 2 — At a meeting this week the show com- 
mittee of the Syracuse Automobile Dealers' Association selected 
William R. Marshall, of this city, as manager for the 19 11 show 
to be held at the State Armory in March. 

Mr. Marshall, a former newspaper man here and now in 
charge of The Spark Plug, the official organ of the Automobile 
Club of Syracuse, acted as publicity manager for the exhibition 
last year, which W. D. Van Brunt managed. Previously Dai 
Lewis has been manager of the annual shows here. 

The show committee is composed of Melvin W. Kerr, chair- 
man; C. Arthur Benjamin, president of the association; George 
E. Messer, T. F. Willis, John H. Valentine and Edmund P. 
Horton. 

It is stated that the coming show will contain many new fea- 
tures. The decorations are to be unique and the display of ma- 
chines will be the largest ever seen here. Members of the show 
committee intend to attend the Madison Square Garden and 
Grand Central Palace shows in New York, also the Boston ex- 
hibition and that at Binghamton, to be held just prior to the event 
here. These trips are to be taken with the idea of getting pointers 
to improve the Syracuse show. 

Work is being started earlier than ever before, the association 
feeling that in this way better success will be obtained, both from 
the standpoint of display and from the important one of fineness. 



Monroe Company to Make Bodies 

Detroit, Jan. 2— Through the transfer of $162,000 in stock, R. 
F. Monroe, of Pontiac, has acquired the entire interests of the 
original stockholders in the Yeomans Box & Body Company, of 
Detroit. Some months ago the Monroe Body Company, of which 
Mr. Monroe is president, bought a controlling interest in the 
Detroit plant. 

The company is capitalized at $500,000, of which stock amount- 
ing to $312,500 has been issued. It is the intention to greatly 
increase the capacity of the Detroit plant and put in a metal body 
business. 



No Selden Decision So Far 

Rumors persistently circulated early this week to the effect 
that a decision in the Selden case had been handed down proved 
to be groundless. Direct application to the Federal Court brought 
only a denial of any new order in th« case. 



Measures for Safety That Are Taken 

It is but rarely that anything happens to the propeller shaft 
and radius rods such as will cause either of them to detach from 
their fastenings and fall to the ground, but should such a thing 
happen, provided the car is in motion and going at a fast rate, 
it would be a serious occurrence. There is always the chance 
that something of this sort will transpire, and, recognizing the 
potency. of the 
"ounce of preven- 
tion" plan, the E. 
R. Thomas Motor 
Company, of Buf- 
falo, N. Y., has 
contrived the plan 
as shown in the 
accompanying il- 
lustration, in 
which a light but 
strong safety loop 
is so contrived that 
it passes around 
the suspended 
members and the 
extremities of the 
loop are bolted to 
the cross-bar of 
the chassis frame. 
The idea is a good 
one; it is executed in a neat and strong way, and, to the auto- 
mobilist it is bound to appeal most forcibly. 




Safety loop applied to Model M Thomas Flyer 



Digitized by Google 



January 5, igji 



THE AUTOMOBILE 



Rules for Baltimore Display 

Baltimore, Md., Jan. 2 — The show committee of the Automo- 
bile Club of Maryland has announced the rules governing the 
show to be held from February 21 to 25, inclusive, in the Fifth 
Regiment Armory and will hold a meeting within the next week 
or so to name the date on which the dealers may draw for floor 
space. The rules are as follows : 

First — Exhibitors who desire to show autos other than new 
ones must make application in writing to the committee, who will 
have the authority to grant such a request. 

Second — Rulings of the show committee shall be final and 
dealers must agree to such without protest. The committee will 
have the power to remove at the cost of the dealers any autos, 
accessories or decorations contrary to the ruling of the committee. 

Third — Space or any portion of it cannot be sublet by dealers 
without the consent in writing of the committee. 

Fourth — Gasoline must be removed from autos or other articles 
before being taken into the armory. 

Fifth — Exhibitors must protect floors, walls and woodwork 
from grease and oil and have drip pans under all cars. 

Sixth — Precaution must be taken not to mar walls or wood- 
work. 

Seventh — No screws or nails must be driven in floors, walls or 
woodwork. 

Eighth — No decorations may be used without being approved 
by the committee. 

Ninth — Exhibitors will indemnify and save the club and show 
committee from all damages to the armory, whether those 
specified or otherwise, which shall have resulted by reason of the 
installation, operation or removal of exhibits. 



Alden Sampson Plans Outlined 

The same officers as headed the Alden Sampson Manufactur- 
ing Company for the past year will remain in charge during 191 1. 
They were named at elections held in New York. It was voted 
to add the title of assistant treasurer to the present officers. 

The following were elected : President, Benjamin Briscoe ; 
Vice-President, Morris Grabowsky; Treasurer, Frank Briscoe; 
Secretary, G. E. Mitchell ; Assistant Treasurer, Fred C. Winckler. 

S. B. Dusinberre, it was announced, will be placed in charge of 
the touring car division. Mr. Dusinberre is assistant general 
manager. 

With the Detroit shops practically completed and the Pitts- 
field, Mass., factory tripled in capacity, the manufacturing area 
of the Sampson company will total 266335 square feet. The 
Sampson company will build trucks ranging from the 1,000- 
poond light delivery motor to the five-ton size. The intermedi- 
ate sizes are the one-ton, the two-ton, the three-fon and the 
four-ton. 



Troy Club to Hold Show 

Taov N. Jan. 2 — The Automobile Club of Troy is to have 
an automobile show here in the State Armory under the auspices 
of the companies of the Second Regiment from January 30 to 
and including February 4. So far sixty different makes of cars 
have taken space and will be on exhibition, including both pleasure 
and commercial, as well as many exhibits of accessories, etc. The 
main floor is to be used only for complete automobiles. All acces- 
sories are to be in the basement. 

Outlet for Pontiac Foundry 

n>ETJtorr Jan. 2 — "An arrangement was consummated last week 
hich the entire output of the Pontiac Foundry Company, of 
~* w . Mich., be disposed of through Claire L. Barnes & 

*. on which sales company also handles the output of Bill- 

^ cVLnc-r drop forgings and tools, and E B. Wagner Manu- 
SuringTompany, die castings. 



Colonnade at Milwaukee 

Milwaukee, Jan. 2— An elaborate decorati' 
provided for the third annual Milwaukee sho-»v 



"* has been 
* Auditorium 



from January 14 to 20 by the Milwaukee A*- a ^ <? ^oA / y. Doers' 
Association. Ferry & Clas, one of the \ea.dill& architectural 
concerns of the West, designed the plan, which w m cost ,„ 
the neighborhood of $5,000. 

A colonnade of U-shape, extending nearly around the great 
arena of the Auditorium main hall, will be supplemented by a 
square colonnade on the stage, which will accommodate about 
six exhibitors. Unique designs have been provided for the 
smaller halls in the Auditorium as well as for the lobbies, all 
of which have been pressed into service for exhibition space. 
The show will open on Saturday night, January 14. 



Austrian Government Guards Its Industries 

The great principle of reciprocity is practically represented in 
its most pungent form in the process which obtains to a very 
great extent in Austria, quite a noticeable degree in Germany, 
and not a little in France. A member of the staff of The Auto- 
mobile who now happens to be in Austria made application to 
visit some of the industrial establishments there, and the man- 
agement of one of the large steel mills which is trying to break 
into the American market refused permission to see the works, 
giving as their reason the fact that they are bound by an agree- 
ment with the Austrian Government which does not permit them 
to let anyone inside of their plant, nor are they permitted to 
give out information for publication purposes. 



Making Ready for Garden Apotheosis 

Accompanying this article is an illustration made from an ex- 
clusive photograph taken in Madison Square Garden at 10 
o'clock Tuesday morning. It shows more clearly than words 
the immense amount of labor required in whipping the big hall 
into shape for the opening of the A. L. A. M. show on Saturday 
evening. 

An army of men is at work, including 260 carpenters, 100 
steel men, 200 laborers, 25 painters, 25 electricians, 14 on the 
staff of Secretary Downs and 66 others. 

Something over 110 miles of wire will be required for the sys- 
tem of telephones, while the company of guards will number 52 
good and true men. There will be eight clerks from the post- 
office to handle the mail. 

A feature of the show will be the Bureau of Information in 
which a force of men will be employed to facilitate traffic, give 
information about railroads, express, freight, 'phones and many 
other- accommodations. 

The telephone company stated that the Garden equipment of 
'phones will be sufficient to handle about the same bulk of busi- 
ness as is handled in the city of Syracuse. 




How the Garden looked tour days before the opening 
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Personal Angles in A. M. C. M. E. A. Show 

Major-General Fred D. Grant was the guest of honor at the 
opening of the Palace show. General Grant made an address 
and spent considerable time examining the aeronautical exhibits. 

Clarence P. Hatter, assistant sales manager of the Velie Motor 
Vehicle Company, is in charge of the sales at the exhibit of that 
company at the Palace. Mr. Hatter's section is the center of at- 
traction for visitors, who seem to be particularly interested in 
the beautiful roadster displayed by the Velie Company. 

A. G. Carter, president of the Carter Motor Car Corporation, 
manufacturers of the Washington, is a skillful contest driver. 
In the late Munsey Historic Tour across four mountain ranges 
Mr. Carter piloted one of his cars to a perfect road score. His 
associate in the Washington section of the Palace show is W. D. 
Arrison, who duplicated Mr. Carter's feat in the big road run. 

Benj. E. Neal, vice-president, is in charge of the Victor Motor 
Truck Company's exhibit of Victor trucks. 

Monitor Truck exhibit— J. E. Noreling of Janesville is factory 
representative, while J. A. Flanagan of New York is represent- 
ing the New York agency. 

C. F. Case of Detroit is looking after the interests of the 
Oliver motor car. 

Albert T. Otto, New York agent, is presiding over the Saurer 
truck exhibition. 

L. E. Ewing, who moved from Geneva, Ohio, to Findlay to or- 
ganize the Findlay Motor Co., has charge of the Findlay truck 
exhibit. 

A. M. Chase, president and general manager of the Chase 
Motor Truck Co., and Sales Manager Durston are telling of 
the merits of Chase trucks. 

F. Coleman of the F. Coleman Motor Co. of Ilion, N. Y., is 
showing the details of one of the newest trucks on the market, 
the Coleman wagon. 

A. N. Spater, sales and advertising manager of Port Huron, 
has charge of the Cass Motor Truck Co. show. 

Granville Hartman, general manager, and T. J. O'Neil, man- 
ager of the New York branch, are to be found at the Hart-Kraft 
exhibit. 

Beyster-Detroit delivery cars are being shown by E J. 
O'Hagan, sales manager of the company. 

H. L. Moeller from New Haven is showing the New Haven 
Truck & Auto Works line. 

W. J. Seitz from Detroit is showing Seitz trucks. 

C. J. Gross of the Cross-Magill Motor Truck Co., New York, 
agents for the Gramm motor trucks, has charge of that exhibit. 

W. P. Ferguson, special representative, and B. H. Zimmerman, 
assistant to the general manager, are telling all about the Inter- 
national Harvester Co. trucks: 

T. A. Alcorn and L. E. Schlotterback are representing the 
Chicago Pneumatic Tool Co. 

Walter H Bentley, Sales & Adv. Mgr., is to be found at the 
American Standard truck exhibit of Detroit. 

The Penn-Unit line of trucks is being explained by Paul J. 
Rippien of Allentown, Pa. 

E. B. Olmstead represents the American Motor Truck Co. 
The Geneva Wagon Co. is represented by R. M. Johnson, sec- 
retary and manager. 

C. F. Johnson is in charge of the Commercial division of the 
Johnson Service Co.'s exhibition. 

C. O. Meachem of Cortland, N. Y., is personally looking after 
the Cortland motor truck display 

F. C. Lindoerfer, general sales manager of the Atterbury 
Motor Car Co. of Buffalo, is in charge of their display. 

C. W. Kelsey is in charge of the Motorette, three-wheel car, 
of his own manufacture. 

Richard B. Darre is exhibiting the three-wheel front wheel 
drive Cyklonette. 

The Imperial exhibit is being looked after by T. A. Campbell, 
general manager, of Jackson, Mich. 

E C. Thompson of the Abbott-Detroit is recounting the show- 
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ing of his line during the present season and telling of the im- 
provements for 191 1. 

F. H. Lacy, general manager of the Jas. Cunningham Son & 
Co. Motor Vehicle Department, is in charge of the exhibit at 
the Grand Central Palace. With him are A. H. Whiting, E. C. J. 
McShane and G. U. Burdette of the recently organized Whiting 
Auto Co., New York agents for the Cunningham. 

J. S. Grays of the Grays Motor Co. of Newark has charge of 
the Schacht exhibit. 

Chas. La Due of the La Due-Cramer Co. of New York is 
exhibiting the Auburn line. 

J. Mora Boyle and C. W. Shatter are looking after the inter- 
ests of the Correja runabout. 

C. E Foster and H. M. MacFarlan of Connersville, Ind, are 
to be found at the MacFarlan Six exhibit 

Paige-Detroit cars are being shown by H. Krohn of Detroit. 

F. D. Garringer is explaining the merits of the Houpt-Rock- 
well cabs. 

Major L. M. Fuller, general manager, C. F. Hatter, sales man- 
ager, and his assistants, P. R. Walker and C. R. Thompson, make 
up the selling force of the Velie exhibit. 

W. H. Schwartz of Waltham, Mass., is telling of the merits 
of the Metz car. 

W. L. Colt, of the Colt-Stratton Co., New York distributors 
of the Cole 30, has charge of that exhibit. 

J. M. Quinby's interests are being looked after By H. T. Strong 
of Newark. 

Fred Wright, assistant New York agent, is handling the 
Michigan proposition. 

B. F. Blaney is looking after the pleasure vehicle interests of 
the Johnson Service Co. 

A. H. Price has charge of the H. H. Babcock exhibit. 
P. H. DeMange is the factory representative at the Henry 
exhibit. 

E. W. Arborgst, general manager of the De Tamble Motors 
Co., is at the show from Anderson, Ind. 

W. C. Leslie came on from the factory at Columbus to look 
after the Firestone-Columbus interests. 

W. P. Mallon, the Eastern distributor, is showing both Krit 
and Paterson cars. Kenneth Crittenden is the factory represen- 
tative of the Krit line, while both W. A. & W. S. Paterson are 
here from Flint in the interests of the Paterson car. 

C. O. Schneider, the distributor, is explaining his new Arbenz 
car, manufactured in Chillicothe, Ohio. 

E. H. Ervine is looking after the Otto line. 

H. A. Briner of New York and Geo. Bailey from the factory 
at Milwaukee are to be found in the Petrel exhibit. 

Sales Manager Geo. D. Wilson of Detroit has charge of the 
Warren-Detroit exhibit. 

E W. Hommel of Norwalk, treasurer of the Norwalk Co., and 
M. Wolf of the Clark Co. of Shelbyville are working together 
with A. M. Llano, the Brooklyn distributor of Clark and Nor- 
walk cars. 

E. E. Gregg of the Penn Motor Car Co. of Pittsburg is show- 
ing the Penn 30 pleasure cars. 

The new Gaylord car is being shown by Mr. Gaylord himself. 

Geo. D. Cranford, secretary, is on from the Cranford factory 
to look after his exhibit. 

Chas. L. Jackson, president of the Eastern Sales Co., has charga 
of the Alpena Flyer. Willett E. Hazard is assisting at the Al- 
pena Flyer exhibit in a demonstration of the Hazard motors 
which are used in the Alpena car. 

J. M. Quinby & Company show the only imported pleasure car 
in the Palace show. It is an Isotta, 15-25, fitted with a quarter- 
glass brougham body. This company is also exhibiting three 
Pennsylvania models, a brougham, landaulet and touring car. 

Kenneth Crittenden, of the Krit company, is an enthusiastic 
believer in his car. During the Munsey tour last Summer Mr. 
Crittenden drove one of his machines over the route and when 
an accident put him out of the running almost within sight of the 
finish he was inconsolable. 
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FREIGHT automobiles are now the vogue in the transportation of merchandise. The 
time has arrived when the merchant who disregards this fact is bound to fall by the 
wayside. The freight automobiles that will be placed upon exhibition at the Garden 
in Sew York City during the second week of the A. L> A. M. show are not to be regarded 
as stylish ahead of utility, or interesting for any other reason than that which has sturdy 
commercial value as an abiding faith. This is not the time to talk of compromises; of 
how a passenger chassis, with all its pleasant lines, will improvise; the 191 1 freight auto- 
mobile show, at the Garden, will be made up of real, serious freight automobiles. They 
are being made for this specific purpose, and that they will do the work for which they 
are being made is proven by the fact that they are doing the work now. 

It will be a great misfortune, a calamity, but it will he the affair of the merchant who is 
blind — stone-blind mentally— if the attendance during the freight automobile week at the 
one of "sight seeing" on the part of the morbid and the curious. The lineup, 
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let us predict, a long and a strong one, will be of the merchants 
of New York City and of every other city for miles around — 
they can ill afford to delegate a representative — he might be 
mentally blind — as blind as a bat. 

Let the merchant, the man who must, in the long run, pay 
the score, come to the Garden; bring along a staff of trained 
and trusted assistants, but come personally I Look at the freight 
automobiles that are being made at the present time to supply 
a real demand. Stand off, fancy free; take a good "intelligent" 
look; get a fair perspective; observe that the makers of freight 
automobiles are alive to the needs, and that these needs are 
being supplied right now. 

The Elephant Never Discovered That He Was Free 

The man who goes on trying to be some one despite that his 
effort is no faster than the oxen that are relied upon to draw 
bis wagon is like the merchant who listens to the clatter of the 
shoes of the horses that he pays good money for to keep him 
from maintaining a desirable position in the procession, but no 
different from the elephant that was tied to a post so long 
that when he was untied he did not know the difference. He 
hung around the post and looked "green-eyed" at the more pro- 
gressive elephants who partook of the refreshments that are 
available at every hand for the elephant who knows that he is 
foot-free. 

Be an elephant, size considered, but a free elephant Don't 
imitate the poor, forlorn pachyderm who was tied to the post 
for so long a time that he lost sight of the fact that there is 
such a thing as the future; that advances are made, and that 
the time comes when it is proper to unshackle the limbs and 
allow freedom of action. But will this limb-freedom bring 
thought-freedom; will the elephant know that he is no longer 
tied to the post? Does the average merchant know that he is 
now in a position to make material headway? 

Standing on the brink of his own commercial grave, the man 
who pays seven hundred dollars per span for animals that 
will have to compete with machines in the transportation of 
merchandise asks the question: are automobiles now reliable? 
This man of questioning propensity straightaway turns to his 
confidential clerk and says: draw a chock for $3,500 to pay 
for the horses that we purchased to replace the dead ones of 
a month! Let there be no quibble about the amount; let it be 
taken for granted that horses die sooner than the breath of life 
departs from steel, but oh! let there be no more foolish com- 
parisons of apples, and of oranges; of horses, and of steel. 

It is more than likely that the readers of The Automobile 
will expect to have placed before them a long list of statistics, 
giving comparisons of cost between animal and automobile trans- 
portation of goods; they will probably say: The Automobile 
does not devote a large amount of space to this sort of a thing 
as a rule, but now that there is to be a freight automobile 
exhibition the editor will awaken to the fact that there is such 
a thing as comparison; adding applies to oranges, no doubt! 

But there will be no such license taken with the facts, the 
cold, hard facts, in The Automobile, at any rate. There is 
just as much reason for desiring to compare the ability of a 
"prairie schooner" with a modern freight train as there it in 
comparing animal transportation with automobile methods. It 
cannot be done; the attempt will not be made; the merchant 
who desires to fall by the wayside is advised not to apply any 
of his effort to the understanding of the plight of the poor 
elephant who forgot that he was free to follow the bent of his 
own inclination, but the trouble with him was that his mind 
was petrified. 

There is such a thing as a stone brain; a petrified mind; 
a condition of coma; this condition does not have to be the 



result of a century of slow chemical action; Nature is a most 
.versatile organism; she finds many ways of bringing about the 
state called petrification; one way is represented in the process 
by which a situation is continued by force of habit 

Force of Habit Is the Friend of Failure 

Let it not be supposed that any time is being wasted here for 
the purpose of trying to induce any merchant to place any reli- 
ance at all upon a "half-baked" imitation of a freight automobile 
such as through force of habit the average merchant has turned 
down every year for a decade. There is such a thing as an 
imitation of a good freight automobile, just as there is the 
horse that is not Worth trying for any commercial purpose. 
But why is it that a merchant will allow himself to make poor 
comparisons? How comes it that this habit grew? What is 
the nature of the substance that holds the mind in subjection? 

Perhaps the greatest influence against freight automobiles lies 
in the experience that nearly every merchant has with passenger 
automobiles. It takes a merchant to make a failure of every- 
thing that he does not understand; the fact that he is a suc- 
cess as a merchant is enough to make him a failure as an 
automobilist, If the trouble lies in the desire to do things on 
a large scale, and in this desire, in the absence of a little knowl- 
edge of the attending facts, a large, powerful automobile is 
selected, and after it is driven at high speed for a month or 
two the merchant is able to testify to the size of the tire bill 
and to the fact that "freight automobiles" belong in the same 
class, but is this testimony worth anything? Probably not! 

The Law and the Freight Automobile 

Too much speed is bound to wreck any kind of a machine. 
A flywheel attached to the crankshaft of a steam engine, if it 
is rotated more than a mile in a minute, counting the rim 
speed, will be regarded as a bad insurance risk, and every in- 
surance appraiser knows that the danger increases as the veloc- 
ity squared. In the same way let it be understood that the 
mei chant gathers the idea that automobiles are expensive. How 
does he arrive at this conclusion? How, to be sure? By racing 
around the country in a big limousine at high speed, violating 
the speed laws and the laws of materials as well. The life of 
the automobile is proportional to the square of the velocity 
and to the weight. But the man who is so well grounded in 
the disposal of merchandise is not likely to have much time 
to appreciate the fact that weight, per se, is not so disconcert- 
ing; that it is speed, per se, that gets at and attacks the vitals 
of the automobile. But it is also necessary to figure in weight 
in determining the effect of speed upon the life of a car. 

As a general proposition, the makers of automobiles complain 
of the attitude of purchasers. They seem to want racing auto- 
mobiles in which to put freight in order that they can race it 
to the dock or the freight depot of the nearby railroad. Just 
what this racing means is best shown by this tabulation : 

RELATIVE LIFE OF A ONE-TON AUTOMOBILE AT DIFFER- 
ENT 8PEEDS 

Speed In Relative life 

miles per hour of the automobile 

5 14.4 year* 

S 10 years 

7 7.6 years 

8 6.8 years 

9 4.58 years 

10 3.6 yean 

11 S years 

12 2.5 years 

NOTE: — In approximating the relative life of automobiles under 

a given condition of loading, as Influenced by speed. It Is not the 
purpose here to say that any given make of automobile Is to be 
substituted In place of the theoretical automobile which Is taken In 
the example. It Is enough here to show that the life of an automo- 
bile of a given weight will depreciate In proportion as the square of 
the velocity, and It Is to the Interest of the merchant who elects to 
employ automobiles to see that they are not required to run at a 
speed any higher than that which Is absolutely necessary to accom- 
plish the intended work. 
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RtLATivE life of automobiles when the weight 10 om, and displace the purchasing agent tr* *'b> 

VARIE8 -iprlf ' r of the new 

Weight of a speed Relative clerK - 

of six mile* per hour life In year* But, after all, what does the wagon-master a fo uf 

hSSoSSSSStM loadtag): ::::::::::::::::::::: ioyUrT" automobiles? where would he get the in^atw H % w 

3,000 pound* (.50 per cent, over-load) 4 years would he tell what to do to properly maintain the machinery? 

NOTE: — The above tabulation shows that over-loading Is sure to What knowledge has he of the fact that a "dry" bearing might 

sap the life of an automobile, and that It Is far better to limit the cost , nou£rh to nav h U calarv for a whole month? 

load to less than that which Is likely to figure out on a basis of a cosl enougn "> P a y nis salary lor a wnoie momnr 

10 per cent, depreciation. What would it matter to him if the cylinders suffered through 

This brings us face to face with one of the great troubles want of l"°"cating 0 il or if a leaky radiator was allowed to go 

that makers of freight automobiles have to contend with. The ""checked, when a short stoppage would suffice to tighten up a 

sire of the platform, considering the character of the merchan- * asket ' and so Prevent overheating? ' 

dise that is to be transported, settles upon the amount of the Is J* not the verv class of driver who is 80 proficient at 

load that the automobile will have to support. It is useless to handling horses who has done more damage to the automobile 

say that a car is of a certain capacity; that it is unsafe to situation than can be fixed in a decade? What would such a 

exceed a certain loading. The man who is engaged to run the dnver think of overloading an automobile? Take the man who 

automobile will surely put all that he can upon the platform, would klck a horse in the Wly for no cause, how would he 

and he will exercise a certain amount of ingenuity in the do t0 run an automobile? What part of it would he select 

proc-ss. To the driver of the freight automobile there is one as most susceptible to his brutality? 

way to determine how much the automobile is capable of carry- Some of th<J Considerations forlEconomy 
mg; that is, a 1 that it will carry for one trip. If the automobile 

is distressed by the load it is not the driver who will groan; ln economy runs it invariably happens that some automobile 

he will complain a little if he has to use the low gear, but it will that 18 not noted for 8 P eed - although it is usually a good hill 

never occur to him that the life of the automobile is being climber, takes the prize. Why is this? Does it not show that 

,apped speed is not the criterion? Is it not true that economy it 

The merchant who deaires'to make a success of the freight cou P led with "ton-miles" rather than <vith "miles per hour"? 
automobile under the circumstances must certainly make sure In every economy run involving the use of passenger auto- 
mat the platform will not be large enough, considering the cha - mob,1 « the men who have charge of the cars load them down 
acter of the goods that he desires to transport, to overload the as heavl 'y as possible, and drive at a slow, steady gait They 
automobile, and it is thai enough of a problem to adequately ^ways w,n - The "ason is obvious. The contest rules are in- 
detennine all of the attending facts. There are too many mer- variably framed to exclude freight automobiles. The reason it 
chants now awaiting the coming of the cheap freight automobilt, that no Passenger automobile, no matter how well made, would 
out it is gratifying to note also that therj are quite a few of the have th . e slightest chance of winning against a heavy, slow-mov- 
more wise merchants who are awaiting the advent of the high- ,n 8 frei 8 fc t automobile. 

priced freight automobile. If 11 18 true that weight and low speed lead to economy of 

When a man goes in quest of a freight automobile the first performance, it follows that in the selection of freight auto- 

ooestion that he should ask is: do you charge enough for your mobiles the same rule holds, and it is far from wise to demand 

make of car? Can you afford to build a good automobile at s P e e<i. lightness and other "refinements" the character of which 

the price that you are asking? Does yoir make of automobile lead diametrically opposite to the result sought after, 

travel slow enough? Would it not be better to place a lower In a "two-gallon test" which was competed for a couple of 

limit upon the speed? Do you not know that it is foolish to y ears ago, despite the presence of a considerable number of 

race a heavily loaded automobile for five blocks for no better high-priced, well-made passenger automobiles, a gasoline trade 

ptnpose than to wait in line for two hours? Why hurry at the took the P"«. This was no sign of la-k of good qualities in 

wrong end of the line? I see that your chassis is highly polished, the passenger automobiles ; they were never designed for eco- 

Who has to pay for the polish? What utility purpose does it nomical work as measured in- ton-miles; they were made for 

serve? Is it not a fact that an automobile axle is stronger if economical work as measured in miles per hour. But the truck, 

the skin is left on th-. forging than if it is milled off? The color d e 8 P«te the fact that it was just an ordinary gasoline affair; 

of the varnish is as good as that which adorns my $5,000 one that wert along under a heavy load, making relatively slo* 

limousine! What is the utility purpose? Is the steel under the s Pee d : * allowed no room for argument, and it showed the 

"color" up to a proper standard? Are there any welds con- committee thr futility of trying to compete with heavy, slow- 

eealed by an elegant coat of finish? Do you know that the «° ,n S trucks - 80 far as Passenger automobiles are concerned, 

twisting moment is greater in slow-moving machinery than it What Te8t8 Show for Fue j Economy 
ts in high-speed machinery? If so, is it not a fact that you 

should not try to convert a touring a-Jtomobile, which is de- Considering fr-ight automobiles only, taking into account the 

signed for high speed and low torque, into a freight automobile, P" 058 we ignt, also the tare, then the gasoline and lubricating o3 

wLere the revera* is true? consumption and speed, the following is a record of acfual 

realizations: 

What Strange Ideas Creep Into a New Art records of performance of freight automobiles 

As a ra!e, not occasionally, merchants say: "I much desire UNDER TEST 

. . „ . . , , . Total Average speed Mllea Miles per gal- Test 

that my wagonmaster snail have charge of the new freight weight Useful load In miles per gallon Ion of lubrl- record 

automobiles that I am about to purchase, and I also expect to ,n P°"nd» m pounds per hour of gasoline eating oil number 

t ... . „ r> j l 1 it it .. t ■ 1 12.*S8 6.796 H.« 9.4 8*8 1 

keep my old drrvers. Good wagonmaster! Excellent drivers I 145*4 7SM no 111 i»i 3 

Know all about horses I Go ahead, Mr. Merchant; it is a «•*•? »«J >'•» £4 I 

shame to discourage philanthropy; there is not enough of it in 1S.I0S 7.903 10.4 10.S 1*8 ( 

the world. While you are about it, placi your office boy in g.^f ffi $ 

charge of the treasurer's funds; place the janitor in the gen- »-»|| .» » 1J» » 

eral manager's chair; put a floor-walker down in the engine lo.'gsj ».7io s.'s nil in 10 
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THE recent cold snap has done more than anything else 
to demonstrate to buyers and public alike the super- 
iority of the mechanically propelled vehicle over its 
predecessor. The word rival would be too strong to be used 
as a comparison, as it is admitted on all sides that the motor 
truck and taxi are impervious to all weathers. The fleet 
tapci, equipped with chains over the tires, can grip the snow 
with security, which is the main factor, and this, combined 
with the present-day reliability of the vehicles themselves, 
makes it possible to keep appointments in all weathers. A 
glance at Figs. E and D shows how the operator of the gaso- 
line truck is sheltered from the inclemency of the pelting 
snow while the driver of the two-horse wagon is entirely ex- 
posed. The limit of physical endurance will soon knock the 
latter under, and provided the former is well clad he is not 
exposed to severe hardships. The operator is as important 
almost as the means of transportation, for unless he can con- 
trol his charge in a competent manner efficient service can- 
not be expected. The illustrations of the street scenes here 
depicted were taken in the streets of New York during the 
recent snowy weather and are convincing to any one that 
loves animals that they are altogether incapable of rendering 
efficient service under adverse weather conditions. The 
ills and troubles of the horse are too well known to be re- 
capitulated, but to some the wants of the motor-propelled 
vehicle, although few, should be carefully gone into and pro- 
vision taken against eventual possibilities of disorder. The 
first is to see the operator properly clad and provided with 
some shield for protection. This can be made collapsible, 
with a small vision hole, detached when not in use and 
stored carefully. Non-skids of some description should be 
fitted to at least one of the driving wheels, but to prevent 
the slipping that is liable to take place at starting two would 
be better. If the truck has to make stoppages of any length 
of time an anti-freezing solution would be desirable in the 
water circulation, and during such waits a good cover over 
the radiator. The lubrication should not be left entirely to 
the operator, but some competent person should be con- 
sulted as to any change that might be considered necessary 
in the thickness of the lubricant and its level in the engine. 
Such precautions are not troublesome and when once at- 
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.tended require no further attention. Fig. A shows what is 
Jordinarily a busy spot looking from Forty-fifth street toward 
the Times Building, and the one solitary horse-drawn wagon 
is indicative of the trouble encountered in transportation at 
times like these. Then again the extra expense entailed in 
having to employ extra horses to draw a load ordinarily the 
capacity of two as seen jn Fig. F has to be taken into con- 
sideration when it comes to a question of dollars and cents. 
It is still well within the recollection of all when after a 
fall of snow the express and other services were so dis- 
organized that traffic bordered on the chaos that reigned dur- 
ing the recent express strike ; but to-day, thanks to the 
motor, such things cannot happen. 

The two methods are clearly depicted in Fig. C. A motor 
truck will be seen going on its way rejoiling, while the empty 
wagon and the quadruped have the greatest difficulty in 
getting along at all. Another point not always taken into 
consideration in reviewing the situation is the great mortality 
that prevails among horses due to the cold and the effects 
of falls. The worst that can happen to the new creation is 
a skid, which can be guarded against, but when the friend 
of man lays in an inanimate state, and it may be one that has 
hardly started his career as a beast of burden, then the 
oss is most felt by the unfortunate owner. A damaged 
automobile can be repaired for a small amount compared 
with the initial cost, and if the depreciation has been care- 
fully figured out as to the costs of the two means of trac- 
tion — and such a calamity could happen that the horse dies 
prematurely — then the calculations are likely to be upset. 

Those who have wintered in Switzerland know from 
practical experience that the "diligence" is never to be relied 
upon in the Winter months, but over several of the passes 
that have a motor-passenger and postal service the snow 
must be over the height of the wheels for the service to be 
held up, and in such cases as this it is no uncommon sight 
to see a motor plough starting out and clearing the way for 
other traffic. Unless the snow is over a foot deep there 
should be no difficulty in maintaining the same average speed 
with a motor truck as on a dry road, as the weight is usually 
sufficient to allow the wheel to plough through and grip the 
surface of the road. 
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IN connection with both electric and gasoline machines, the 
question of overloading is always a serious one, and as yet 
no automatic means of preventing this has been devised. 
Some experiments have been made in the direction of producing 
an indicator to show the approximate load, by measuring the 
deflection of the springs. 

Another prolific cause of trouble, especially in gasoline trucks, 
is overspeeding. The most practical means of obviating this is 
by the use of a centrifugal governor operated from some rotat- 
ing part, such as cam or other shaft, which revolves at a speed 
proportional to the speed of the motor. Such a governor, by 
being connected to a valve at some point between the carbureter 
and the intake manifold, can be adjusted so as to give a rea- 
sonable regulation of the motor speed and thereby prevent 
the racing of the motor and the excessive speeding of the truck. 

A simplification in the motor control can be accomplished by 
the elimination of the spark advance and retard lever, thereby 
controlling the motor speed by the throttle lever alone. Two 
well-known makes of magnetos are manufactured to meet this 
requirement, one having a centrifugal controller which auto- 
matically advances or retards the spark by rotating the armature 
out of its normal position. 

Oiling systems are open to improvement in the direction of 
eliminating the adjustment of sight or other feeds, but it is 
desirable for the driver to have means of knowing that the 
motor is always securing proper lubrication when running and 
at the present time the constant level splash system with ad- 
justable sight feeds, maintaining practically uniform oil level 
in crank case, seems to involve the minimum of complication. 
Many of the members of the society doubtless have been work- 
ing on this lubrication problem. 

The lubrication of spring shackles, wheel bearings, steering 
gears, clutches and other parts is obviously of the utmost im- 
portance in order to minimize wear, but no device has yet ap- 
peared which accomplishes this automatically. Compression 
grease cups placed at points sufficiently accessible to encourage 
the operator to use them give the most satisfactory results. 

Clutches have apparently narrowed down to practically two 
types, the disc and the cone. The disc clutch necessarily has a 
far greater number of parts, runs entirely encased, and while 



having the advantage of being easily slipped during acceleration, 
is not so readily inspected or so conveniently repaired as the 
cone clutch, which is in all probability the simplest known type 
and which, being in full view, can be easily understood by the 
least intelligent driver. 

The type of transmission is also a question open to discussion, 
and it is not likely that any real standardization will be effected 
in the near future. The sliding gear is in more general use 
than any other one type. The selective type with gear shift 
locking device and gears of large diameter and wide face pre- 
sents no serious difficulties to the average driver, and when 
suitable materials, properly heat treated, are used in the gears, 
there is little likelihood of damage due to careless gear shifting. 
But where it is certain that the drivers will be of a low order of 
intelligence, other types of transmissions are at least worthy of 
consideration. The best known of these types is the planetary, 
which, owing to the principle of its construction, is limited to 
only two speeds having an approximate ratio of 3 to r. This 
wide variation of speed necessitates the introduction of some 
means of permitting acceleration. In the case of one make of 
truck at least it has been necessary to introduce in addition to 
the usual planetary transmission clutch a set of friction discs. 
The contracting bands also require frequent adjustment for 
wear and periodical renewals of wearing surfaces. The ad- 
vantage of doing away with the sliding of gears, is. in the minds 
of many, more than offset by the limitation in number of speeds 
in the planetary type of transmission. It is a type more espe- 
cially suited to light-weight vehicles where the question of ac- 
celeration is not so serious as in heavy trucks, and in service 
where the least skillful drivers are employed, although one well- 
known truck uses this transmission for loads up to ten tons. 
Friction drives, doing away with both clutch and speed gears, 
doubtless have points of merit, but there is a practical limitation 
in the amount of power possible to transmit satisfactorily by 
this system, and it is questionable whether this device can be 
successfully used in any but the lighter capacity machines. Modi- 
fications of the sliding gear transmission are used to some extent, 
the best known being of the jaw clutch type, with gears always 
in mesh; the speed changing being accomplished by sliding the 
jaw clutches. 
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NOTHING can give a better idea of the high level of ex- 
cellence and utility to which the American-made motor 
truck has advanced than an examination of the follow- 
ing tables. Over one hundred makes of gasoline cars are de- 
tailed, ranging in power and price from the least to the greatest. 

There are also about a dozen electric truck manufacturers 
whose product is partially set forth in the tables. 

The cars mentioned are not necessarily those alone which 
■bowed at the recent Palace exhibition or those scheduled for 



space at the Garden next week. They include all the leading 
makes of cars manufactured in the United States, whether they 
show in New York or not About two dozen were exhibited at 
the Palace and over three dozen will be shown in the Garden. 
Many of those not displayed at either place possess numerous 
points of excellence. 

The utmost care has been used in gathering the material so 
that its presentation may mean something to the person interest- 
ed in the subject. 
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Details of Freight Automobiles 




Alco 3-ton platform truck 



DELIVERY WAGON 




Atlas Delivery Wagon, capacity 1,600 pounds 




Atterbury Model L 30 1 1-2-ton stake truck 



HAKES 
AND MODELS 



AJ.C. "PO" 

A.B.C. "FO" 

A.B.C. "FO-4".... 

Acorn 

Adams A 

Adams B 

Alco 

American B 

American H 

American L 

American O 

American Eagle.. 
American Stand. . 
American Stand.. 
American Stand. . 
American Stand. . 

Atlas L 

Atlas K 

Atterbury K-20. . 
Atterbury L-80... 
Atterbury M-60... 
Atterbury O-«0. . 
Autocar XXI .... 
Avery Tractor.. . 

Beck 

Beyster Detroit.. 

Blacker 

Blacker 

Blacker 

Brodesser F-8 

Brodesser E-J. . . 
Brodesser D-16. . 

Brodesser B 

Brush 

Bulck 

Buick 

C and B 

Carlson. 

Carlson 

Cass D 

Champion 

Champion 

Chase D 

Chase D 

Chase H 

Chase H 

Chase J 

Cino 

Clark 

Claik 

Coleman 91 

Coleman 93 

Commer Car 

Commer Car 

Commer Car.. . . 

Commer Car 

Cortland 

Cortland 

Cortland D-2.. . 
Cortland D-S.. . 
Cortland B-l. . . 
Cortland B-l . . . 
Cortland A-l. . . 
Cortland A-l. . . 

Courier 

Courier 



$525 

850 
1050 



2400 
1600 
3400 



3000 



14.5 

14.5 

25.0 

20.0 

22 

12.0 

24.0 

38.0 



3750 38.0 Stake... 



4500 



BODY I 



MOTOR 



Open. ..I 2 
Delivey 2 
Deiiv'y J 4 
Lt Del.J 2 
Optionl 4 
Optionl 2 
Opt'nal 4 
Stake. 



38.0 Exp ...I 4 



44.1 
25.6 
1400 20.0 
1900 24.0 
2700 32 0 
3500 48.0 
2000 16.2 
2400 16 2 
1600 22.0 
2500 28.0 
3500 38.0 
4500 57.0 
2150 18.0 
3000 36 
2000 24.2 
1250 19.6 



650 12.8 Lt. Del 



2250 27.2 



3300 40.0 Optionl 



Stake... 
Deiiv'y. 
Optionl 
Optionl; 2 
Optionl I 4 
Optionl) 4 
Expr.. .i 2 
Taxicab 2 
Optionl 4 
Optionl ' 4 
Optionl I 4 
Optionl 6 
O . &C1 I 2 
Platfm.l 4 
Truck 
Closed 



COOLING 



None. . 
Syph'n 
Conffl 
Syph' 



Cent 'fl H 



Optionl 



3250 32.4 




2750 28.9 Any 
1850 28.9 Any.... 
1450128.9 Deiiv'y 
685 9.6 Enclos. 
1000 16.2 Optionl 
1200 16.2 Closed.. 

36.1 Optionl 

3500 32.4 Optionl 
2750 19.6 Optionl 
1950 25.6 Optionl 
2500 28.9 Pkfomi 
300036.1 Platfm. 
9001 16.8 Exp... . 
1050 16.8 Deiiv'y 
1250,20.0 Exp... . 
1300 20.0 Stake... 
1800 24.3 Stake... 
2000 30.6i Closed 

120.0 Expres. 

1750 22.5 Optionl 

1150 Truck.. 

12501 Deiiv'y. 

500025. 6 Optionl 
5500 30.0 Optionl 
650038.0 Optionl 
6500 38.0 Optionl 
1050 I 4 - 5 Deiiv'y 



Any.. 



UOOl 14.5 
1325! 14.5 
1375 14.5 
1225 14.5 
1275 14.5 
1100 14.5 
1150, 14.5 
3000 28.9 



Deiiv'y 
Panel... 
Panel.. . 
Exp... . 
Exp... . 
Bus.... 
Bus... 
Optionl 



2000 22 . 5 Optionl 



Cent'fl 
Cent 'fl 
Cent'fl 
Cent'fl 
Cent'fl 
Cent 'fl 1 



II 5 



IGNITION 



H. 



H. T. 
H. T. 
H. T. 



Syph'n H. T 
Cent'fllH. T 
Cent 'ft H. T 
Cent 'ft H. T 
Cent'fllH. T 
Cent'fllH. T 
Cent 'ft H. T 
Cent 'ft H T 
Cent'flH. T 
Cent'flH T 
Cent 'fl! H. T 
Cent 



Storage 
i Storage 
Storage 
Storage 



t'fllH. T. 
. . .1 H. T. 
t'ftH. T. 



Dry. . . 
Dry. . . 
Dry.. . 
Dry.. . 
Dry... 
Dry.. . 
J Dry. . 
Drv.. 
Dry.. 
Dry.. 
Dry.. 



P. feed J M. Disc.. 
F. feed . None. . . . 

P. feed . None 

P. feed.. None.. . . 
P. feed J Cone. . . ■ 
F. feed. Cone. . . . 
Splash.. M.Disc.. 
Splash.. I Cone. . . . 
Splash.. Cone. . . . 
Splash . Cone. . . . 
Splash.. Cone.. . . 

IF. feed. Cone 

Pump. . Friction. 



Pump. 
Pump. 
Pump. 
P. feed. 
F. feed. 
Splash.. 
Splash.. 



Cent' 

Syph'nlH. T. 



Cent'H H. T. 

.1 H. T. 

Cent 'ft H. T. 
Cent'fflH. T. 
Cent'fllH. T. 
None. .1 H. T 



None. 
Gear. 
Gear. 



Block. 
Single. 
Single. 
Pairs . 
Pairs. . 
Pairs. . 
Pairs. . 
Single. 
Single . 
Single. 
Single . 
Single 
Single . 
Single 
Single 
Block. 
Block. 



Dry.. 



Syph'n 
Cent 'fl . . 
Cent'fllH. T 



H. T, 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



Drv.. 
Dry. 
Dry. 
Dry.. 
Drv. 
Dry. 
Dry. 
Dry. 



. Dry 



Friction . 
Friction . 
Friction . 
M.Disc.. 
M.Disc.. 

Cone 

Cone.. . ■ 
Splash.. M. Disc.. 
Splash . M. Disc. 
" ' ' M. Disc.. 



None. 
None. 
None. 
None 
None. 



H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



Cent'fljH. T 
Syph'iJ H. T 
Syph'ii H. T 
None..lH. T 
None. .1 H. T 
Syph'iim. T 
Syph'n 1 H. T 
Syph'ni H. T 
Syph'nl H. T 
Syph'rJH. T 
Syph'd H. T 
Syph'n, H. T 
Syph'nlH. T 
Syph'n H. T 
Syph'n H. T 
Syph'ni H. T 
Syph'n' H. T 
Cent'fl H. T 
Cent'fl H. T 



.| None . 
.1 None. . 
J. None. , 
. None. . 
■i None. . 
Dry... 



F. feed. 
Splash.. 
F. feed. 
Splash. . 
Splash.. 
Splash.. 
Splash. 
St. con. 
Sf con. 
Sf. con. 
F. feed. 
Splash. 
F. feed. 
F feed 
Splash.. 
Pump.. 
Pump. . 
Splash.. 
F feed. M. Disc.. 
F. feed.lM. Disc.. 
Splash. J M. Disc.. 
Splash..; M. Disc.. 
Splash. ,'M. Disc.. 
Splash. .!M. Disc.. 
Splash. . | Cone.... . . 



Plate... . 

Band 

M. Disc.. 
Band.... 
Band. 
M. Disc.. 
Cone.... 

Cone 

None. . . . 
None. . . . 
M.Disc.. 
Cone... . 
Cone. . . . 
M. Disc.. 
M. Disc.. 
M. Disc.. 
Cone. 



Dry. 
Dry., 



Dry... 

Dry . . 

Dry... 

Dry... 
..|Dry... 
. . Dry. . . 
.. Dry... 
..|Dry... 

None. . 

None. . 



Pump 
F. feed 
P. feed 
Splash. 
Mech. . . 
P. & G 
P. & G 
P. &G 
P &G 
Mech.. 
Mech.. 
Mech.. 
Mech.. 
Mech.. 
Mech . 
Mech. . . 
Mech... 
Pump . 
IF. feed 



M. Disc.. 
Cone. .. . 
M. Disc.. 
M. Disc.. 
M. Disc.. 

Cone 

Cone. . . . 
Cone. .. . 
Cone. . . . 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 



Brush light delivery car 



A. B. C. A. B. C. Motor Vehicle Mfg. Co., St. Louis, Mo. 

ACORN— Acorn Motor Car Co., Cincinnati, O. 
ADAMS— Adams Bros. Co., Flndlay, O. 
ALCO — American Locomotive Co., Providence, R. I. 
AMERICAN— American Motor Truck Co., Lockport, N. Y. 
AMERICAN EAGLE — American Eagle Motor Car Co., New York. 
AMERICAN STANDARD— Am. M. T. Co. of Mich., Detroit, Mich. 
ATLAS — Atlas Motor Car Co., Springfield, Mass. 
ATTERBURY— Atterbury Motor Car Co., Buffalo, N. Y. 
AUTOCAR — Autocar Co., Ardmore, Pa. 
AVERY TRACTOR— Avery Co., Peoria, III. 
BECK— Beck & Son, Cedar Rapids, la. 

BEYSTER- DETROIT — Beyster- Detroit Mot. Car Co., Detroit, Mich, 
j BLACKER— John H. Blacker Co., Chilllcothe, O. 
BRODESSER— Brodesser Motor Truck Co., Milwaukee, Wis. 
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BRUSH — Brush Runabout Co., Detroit, Mich. 

BUICK— Bulck Motor Co., Flint, Mich. 

C 4 B — Crane 4 Breed Mfg. Co., Cincinnati, O. 

CARLSON — Carlson Motor Vehicle Co., Philadelphia, Pa. 

CASS — Cass Motor Truck Co., Port Huron, Mich. 

CHAMPION— C. F. Megow Co., Milwaukee. Wis. 

CHASE— Chase Motor Truck Co., Syracuse, N. Y. 

CINO— Haberer & Co., Cincinnati, O. 

CLARK— Clark Power Wagon Co., Lansing, Mich. 

CLARK— Clark Delivery Car Co., Chicago, III. 

COLEMAN — Coleman Motor Car Co., Illon, N. Y. 

COMMER CAR— W. A. Wood Auto Mfg. Co., Kingston, N. Y 

CORTLAND — Cortland Wagon Co., Cortland, N. Y. 

COURIER— Courier Car Co., Dayton, O. 



Qarford 2-ton chassis 
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Details of Freight Automobiles 




Grabowsky delivery wagon 




Gramm truck, with drop side for furniture 




Hewitt 10-ton coal wagon 



HAKES 
AND MODELS 



C. P. T. 

C. P. T 

C. P. T. 

Crown 

Decatur 

Dennlston 

Doe Wan Jack. . . 

Dynamic 

Economy 

Ewing A 

federal 

Fort Wayne 

Franklin L-S.... 

Franklin L-S 

Frontenac 

Frontenac 

Fuller 

Garford B 

Gaylord 

Geneva C 

Gleason 

Grabowsky 

Grabowsky 

Grabowsky 

Grabowsky 

Gramm 1 

Gramm S 

Gramm S 

Gramm 5 

Hart-Kraft B.... 
Hart-Kraft C... 
Hart-Kraft D . . . 

Hatfield 

Hewitt 2 Ton... 
Hewitt STon... 
Hewitt STon... 
Hewitt 7 Ton... 
Hewitt 10 Ton... 

Ideal 

Ideal 

Ideal 

International. . . . 

Johnson 

Johnson 

Johnson 

Johnson 

Kato 

Kearns 

Kelly 

Kelly 

Kissel Kar 'T'.. 

Knox R-S 

Knox R-7 

Knox G-14 

Knox R-14 

Knox R-15 

Knox R-16 

Knox R-17 

Knox M-S 

Knot M-4 

Knox 64., 

Kop p 




$1000 20 



1050 
1100 
1250 
1800 



2000 12 
1200 20 



16. 
36, 
210C 32. 
16. 
18. 
18. 
40. 
40. 
22. 
36. 
25. 
21 . 
18. 
24. 
24. 
24. 
28. 
25. 
28. 
40. 
40. 
16. 
28. 
28. 
18. 
24. 
24 
40. 
40. 
40 
16. 
22 
25 
20. 
28 
32. 
28. 
40. 
36. 
12. 
30. 
30. 
38. 
40. 
40. 
36. 
40. 
40. 
40 
40 



2500 
2400 
3500 
3650 
875 
3000 
1250 
1350 

2300 
2650 
3050 
3500 
1800 
2500 
3500 
4500 
1175 
2250 
3000 
850 
2750 
3000 
5000 
5500 
6000 
120C 
1650 
2100 



1500 
2500 
2000 
3200 
3500 
1150 
3300 
2800 
3500 
3250 
3400 
3500 
3650 
3850 
4000 
4200 
4500 48 
4300, 48 
3100 40 
■i?00 57 



BODY 



Op. del 
Can. top 
Pan toi 
Option 



Optionl 
Optionl 
Optionl 
Panel... 
CI. del. . 
Optionl 
Optionl 
Expres. 
St. pfm 
Optionl 
Optionl 



Optnal . 
Utility . 
Deliv'y. 
Optionl 
Screen. . 
Rack... 
Rack... 
Rack. . . 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Expres . 
Lt. del.. 
Stake. 
Box.... 
Stake... 
Stake... 
O. or a 
Optionl 
Optionl 
Platfm 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 
Optionl 



MOTOR 



If 



Pairs. , 
Single 
Block. 



Block 
Pairs. 
Pairs 
Pairs. . 



Single 
Single 
Pairs. 
Pairs . 
Single 



Pain. . 
Single. 
Single. 
Oppos. 
Oppos. 
Oppos. 
Oppos. 
Block. 
Pairs . 
Pairs. . 
Pairs. . 
Single. 
Block. 
Block. 



Single 
Single 
Single 
Single 
Single 
Pairs. . 
Pairs. . 
Pairs . 



Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 
Single 
Pairs. . 
Pairs. . 
Pairs. . 
Single 
Single 
Single . 
Single. 
Single. 
Single. 
Single. 
Single. 
Single. 
Single. 
Single. 



COOLING 



.a 

"3 s 



Tubular 
Tubular. 
Tubular. 
Tubular. 

H'comb. 
Tubular. 
H'comb 
Cellular. 
H'comb. 

Tubular. 

Air cool. 

Air cool.. 

Tubular . 

Tubular. 

Hjcomb 

H'comb. 

Tubular. 

Tubular. 

Tubular . 

H'comb.. 

H'comb.. 

H'comb.. 

H'comb.. 

H'comb 

H'comb. 

H'comb., 

H'comb . 

Tubular. 

Tubular. 

Tubular. 

Air cool.. 

Tubular. 

Tubular. 

Tubular. 

Tubular. 

Tubular. 

Tubular 

Tubular . 

Tubular 

Air cool. 

H'comb.. 

H'comb.. 

H comb.. 

H'comb.. 

Tubular. 

Syphon. . 

None. . . . 

None. . . . 

Tubular. 

Cellular.. 

Cellular.. 

Air coold 

Cellular 

Cellular. 

Cellular.. 

Cellular . 

Cellular.. 

Cellular. 

Cellular. 

H'comb.. 



Syph n 
Syph'n 
Cont'd 
vioar. . 
Gear. . 
Syph'n 

Gear. . 
Cent 'fl 

Syph'n 

H.'f. . 
%>nt 'fl 
Cent 'fl 

Cent *fl 
Jem 'fl 



Cent'fl H T. 
Cent'fl H. T. 



IGNITION 



rl. T. 
H. T. 
L. T.. 
L. T.. 
H. T. 
>ear.. H. T. 
Syph'n H. T. 



J2 

as 



H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
ri. T. 
H. T. 
H. T. 



iNOne 
None. . 
None.. 
None 



Cent'fl 



.'ent'fl H T. 
Syph'n L. T. 
Cent'fl H. T 
Cent'fl 



H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H T. 
H. T. 
H. T. 
H. T. 
H. T. 

n H. T. 

Cent 'ft? H. T. 
Cent'fl H. T. 



Syph'r 
Syph'n 
Cent'fl 
Cent'fl 
Cent'fl 
Syph'n 
Syph'n 
Syph'r 
None. . 
Cent 'fl 
Cent 'ft 



Storage 
Dry' ! '. .' 



s 

•c 



L. T.. 
L. T. 
L T. 
L T. 



H. T. 



None. 
None. 
None. 



Cent 'fl H. T 



Cent'fl 



Cent'fl H. T 



None 



Cent 'fl H 
Cent'fl " 
Cent'fl 
Cent 'fl 
Cent 'fl 
Cent'fl 
Cent 'fl 



H. T. 



H. T. 
H. T. 



H. T. 



H. T. 
T. 
T. 
T. 
T. 
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Dry, 
Dry. 
Dry. 
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Dry 

Dry 

Dry 

None. . . 
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None... 
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Dry... 
Dry. . . 
Dry... 



Dry.. 



Dry 

Dry. . . . 

Dry 

Dry 

Dry. . . . 

Dry 

Dry... 

Dry 

Dry. . . . 

Dry 

Dry 

Dry. . . . 
Dry. . . . 



P. feed 
P. feed 
P. feed 
F. feed 
P. feed 
Splash. 
P. feed 
P. feed. 
P. feed 
Splash. 
Splash. 
P. feed. 
Splash. 
Splash. 
Splash. 
Splash. 

Splash.'. 
St con. 
P. feed. 
F. feed. 
P. feed. 
F feed. 
F. feed. 
F. feed. 
Splash.. 
Splash.. 
Splash . 
Splash.. 
Splash.. 
Splash. 
Splash. 
Splash. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
P feed. 
F. feed. 
Splash. 
P. feed. 
Splash.. 
Splash.. 
Splash.. 
Splash.. 
F. feed. 



M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 

Cone 

M. Disc.. 

Cone 

M. Disc.. 
Cone.... 
Cone .... 
M. disc.. 
M. diao... 

Cone 

Cone 

M. Diac... 
Friction. . 
M. Disc... 
M. Disc... 
M. Disc... 

Plate 

Plate 

Plate 

Plate 

M. Diac... 
M. Disc... 
M. Disc... 
M. Disc... 
M. Disc... 
M. Disc... 
M. Diac... 
Friction.. 

Cone 

Cone 

Cone 

Cone 

Cone 

M. Disc... 
M. Diac... 

Cone 

Baud 

Cone 

Cone 

Cone 

Cone 

Cone 



F. feed 
F. feed 



<ii P. f 



Cone 

Cone 

Cone 

Dry Plate 
Dry PUte 
Dry Plata. 
Dry Plate 
Dry Plate. 
Dry Plate. 
Dry Plate. 
Dry Plate 



Cone. 



Kissel Kar truck, with chain protectors 



C.P.T.— Chicago Pneumatic Tool Co., Chicago, III. 
CROWN— Crown Commercial Car Co., Milwaukee, Wis. 
DECATUR— Decatur Motor Car Co., Decatur, Ind. 
DEN N I STON — E. E. Dennlston Co., Buffalo, N. Y. 
DOE WAH JACK — Tulsa Auto Mfg. Co., Dowaglac, Mich. 
DYNAMIC— Cleveland Motor Truck Mfg. Co., Cleveland, O. 
ECONOMY— Economy Motor Car Co., Jollet, III. 
EWING — Find I ay Motor Co., Flndlay, O. 
FEDERAL — Federal Motor Truck Co., Detroit, Mich. 
FORT WAYNE— Fort Wayne Auto Mfg. Co., Fort Wayne, 
FRANKLIN— H. H. Franklin Mfg. Co., Syracuse, N. Y. 
FRONTENAC— Abenroth & Root Mfg. Co., Newburg, N. Y. 
FULLER — Fuller Buggy Co., Jackson, Mich. 
GARFORD — The Garford Co., Elyrla, O. 
GAYLORD — Gaylord Motor Car Co., Gaylord, Mich. 
GENEVA— Geneva Wagon Co., Geneva, N. Y. 
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GLEASON — Kansas City Vehicle Co., Kansas City, Mo. 
GRABOWSKY — Grabowsky Power Wagon Co., Detroit, 
GRAM M — Grimm Motor Car Co., Lima, O. 
HART-KRAFT— Hart-Kraft Motor Co., York, Pa. 
HATFIELD — Hatfield Co., Cornwall-on- Hudson, N. Y. 
HEWITT— Metzger Motor Car Co., New York. 
IDEAL— Ideal Auto Co., Fort Wayne, Ind. 
INTERNATIONAL — International Harvester Co., Chicago, III. 
JOHNSON— Johnson Service Co., Milwaukee, Wis. 
KATO — Fourtractlon Auto Co., Mankato, Minn. 
K EARNS — Kearns Motor Car Co., Beavertown, Pa. 
KELLY— Kelly Motor Truck Co., Springfield, O. 
KISSEL KAR— Kissel Motor Car Co., Hartford, Win. 
KNOX — Knox Automobile Co., Springfield, Mass. 
KOPP— Kopp Motor Truck Co., Buffalo, N. Y. 
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Moeller New Haven truck 




Morgan 5 -ton truck 
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Details of Freight Automobiles 



Overland Delivery Wagon 



WINCHCSTER'-OOOEN AVES. 



Packard 3-ton furniture van 




Peerless 3 -ton stake platform truck 



BODY 




Lauth- Juergens . . 
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Mack 

Mack 

Mack 

Mack 
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Martin G-3 
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Mclntyre U 

Merit 

MoellerB 

Monitor "B" 

Monitor "A" 

Morgan 

Oliver 

Oliver 

Oliver 

Oliver 

Overland 37 

Overland 37 
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48. 
48 
48. 
24 
24 
14 
14 
28 
20. 
20 
13. 
27 
22 
18 
13 
13 
IS 
32 
22 
22 
10 
20 
20 
20 
20 
22 
22 
28 
32 
32 
32 
20 
38 
2S 
22 
19 
25 
36 

2 1 
32 
32 
32 

3 2 
32 

9 
9 
18 
25 
32 
32 

45001 40 
5000 40 
1500 19 
3500 40 
5000 28 
6000 28.0 



975 
1435 



4000 40.0 
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Cone 

Cone 



Pierc e-Arrow 5-ton truck 



LAUTH-JUERGENS — Lauth-Juergens Motor Car Co., Fremont, O. 
MACK — Mack Bros. Motor Car Co., Allentown, Pa. 
MAIS— Mais Motor Truck Co., Indianapolis, Ind. 
MARTIN— Martin Carriage Works, York, Pa. 
MAYTAG— Maytag Mason Motor Co., Waterloo, la. 
MclNTYRE— W. H. Mclntyre Co., Auburn, Ind. 
MERIT — Watervllle Tractor Co., Watervllle, O. 

MOELLER — New Haven Truck & Auto Works, New Haven, Conn 
MORGAN — R. L. Morgan Co., Worcester, Mass. 
OLIVER — Oliver Motor Car Co., Detroit, Mich. 
OVERLAND — Willys-Overland Co., Toledo, O. 
PACKARD— Packard Motor Car Co., Detroit, Mich. 
PEERLESS— Peerless Motor Car Co., Cleveland, O. 
PENN-UNIT— Penn-Unlt Car Co., Allentown, Pa. 
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PIERCE-ARROW— Pierce-Arrow Motor Car Co., Buffalo, N. Y. 
PLYMOUTH— Plymouth Motor Truck Co., Plymouth, O. 
RANDOLPH — Randolph Motor Car Co., Chicago, III. 
RAPID — Rapid Motor Vehicle Co., Pontlac, Mich. 
RASSEL — E. C. Rassel Mfg. Co., Toledo, O. 
RELIANCE — Reliance Motor Truck Co., Owosso, Mich. 
REO — Reo Motor Car Co., Lansing, Mich. 
SAM P80N — Sampson Mfg. Co., Plttafleld, Maes. 
SAN BERT — The Sanford- Herbert Co., Syracuse, N. Y. 
S & S — Sayers & Scobllle Co., Cincinnati, O. 
sal RER — Saurer Motor Trucks, Chicago, III. 
SCHACHT — Schacht Motor Car Co., Cincinnati, O. 
SCHLEICHER — Schleicher Motor Vehicle Co., Osslnlng, N. Y. 




Randolph box -delivery wagon 




Rapid 60-H. P. 3-ton truck 




1 1-1-ton truck 





Reo Model H power wagon, with stake body 




Sampson 4 -ton truck 
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Details of Freight Automobiles 




Stearns 3-5-ton truck, with platform body 




American 3 1-2-ton electric truck 




Baker 2-ton wagon 



MAKES 
AND MODELS 



Schurmeier C. . . 
Schurmeier D . . 

Sears "G" 

Sears "H" 

Sears J. 

Sears K 

Sears "L" 

Seltz 

Seitz 

Seitz 

Stearns 

Stegeman 

Stegeman 

Sternberg 

Sternberg 

Stomberg F 

Stomberg 2-G... 

Stuyvesant 

Sullivan 

United States - . 

Utility 

Utility 

Van Dyke 

Veerac. 

Victor A 

Victor B 

Victor C 

Victor D 

Victor E 

Vulcan A 

Vulcan B 

Vulcan C 

Walter 

Webster 

White GBE 

White GTB 

Wilcox "1" 

Wilcox "H".... 

Winkler 

Winkler 
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COOLING 
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IGNITION 



Exp . . . 
Stake... 
Po. box 
Po. box 
Po. box 
Po. box 
Po. box 
Platfm 
Platfm 
Platfm 
Platfm 
Crib.... 
Crib... . 
Freight 
Freight. 
Stake.. . 
Stake... 
Box 



Optionl 
Stake. . 
Exp res. 



Expres. 
Exp... . 
Exp.... 
Exp... . 
Exp. . . . 
Bxp. . . . 
Deliv'y. 
Deliv'y. 
Deliv'y. 
Optionl 
Optionl 
Closed . 
Choice.. 
Optionl 
.ol Optionl 
5.9 Optionl 
0 Optionl 



2 
4 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
2 
4 
2 
2 
I 
2 
2 
4 
4 
2 
2 
4 

4 I 4 
4 
4 
4 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 



Pairs. . 
Pairs. . 
Single 
Single 
Single 
Single 
Single 
Pairs. . 
Pairs. . 
Pairs.. 
Block. 
Pairs. . 
Pairs. . 
Single. 
Pairs.. 
Opp... 
Opp... 



Cellular.. 
Cellular. . 
Air coold 
Air coold 
Air coold 
Air coold 
Air coold 
Tubular. 
Tubular. 
Tubular. 
Cellular.. 
H'comb.. 
H'comb.. 
Tubular. 
H'comb.. 
Tubular. 
Tubular. 
Tubular. 



Pairs. 
Pairs. 



Pairs. . 
Pairs. . 
Pairs. . 
Single 
Single 
Single 
Single 
Single 
Pairs. . 
Block. 
Block 
Block 
Pairs. . 
Pairs. . 
Pairs. . 
Pairs. . 



Cent'fTH. T. 
Cent'fllH. T. 
None. . 
None . 
I None.. 
None. 
None. . 
Cent 'ft 
Cent 'fl 
Cont'd H. 



Cent 'fl 



Tubular. 
H'comb.. 
Wright.. 
Tubular. 
Air coold 
Tubular. 
Tubular. 
Tubular. 
Tubular. 
Tubular . 
Tubular. 
Tubular. 
Tubular. 
H'comb.. 
Air coold 
H'comb. 
H'comb.. 
Tubular. 
Tubular. 
Tubular. 
Tubular 



Syph'n 
Syph'n 
Syph'n 
Syph'n 
Syph'n 
Syph'n 
Syph'n 



H. T. 
H T. 
H. T. 
H. T. 
H. T. 
H T. 
H. T. 



Cent 'fl 
Cent 'fl 
Cent 'fl 
Cent 'fl 
Tent "fl 
Cent 'fl 
Cent 'fl 
Gear. . 
Gear.. 
Gear.. 



H T. 
H. T. 



None . 
Cent'fl 
Cent 'fl 

Cent 'fl 

Cent'fl H. T. 
Gear..|H. T. 
Oear..H T 



H. T. 



H T. 
H T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 
H. T. 



s 



None. . . 
None. . . 
Dry. . . . 

Dry 

Dry 

Dry. . . . 
Dry.... 

Dry 

Dry 

Dry 

Dry 



Dry.. . 
Dry... 
Dry... 
Dry... 
Dry... 



None. . . 
None. . . 
Storage 
Storage 



5 

■e 



Pump. . 
Pump. . 
Splash.. 
Splash.. 
Splash . . 
Splash.. 
Splash . . 
F. feed. 
P. feed. 
P. feed. 
F. feed. 
F. feed . 
F. feod. 
F. feed. 
F. feed. 
Sf. con. 
Sf. con. 
F. feed. 
F. feed. 
Pressur. 
F. food. 
F. foal. 
F. feed. 
Splash.. 
P. feed. 

feed. 

feed. 

feed. 

feed. 

feed. 

feed. 

loed . 
F. feed. 
F. feed. 
Cent'fl. 
Cent'fl. 
Pump. . 
Pump . . 
F. food. 
F feoH 



a 
2 

u 



Cone. .. . 
M. Disc.. 
None. . . . 

None 

None. . . . 
None..... 
None. . . . 
None. . . . 
None. . . . 
None.... 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
M. Disc.. 
Band.... 



Cone. 



Cone.... 
M. Disc.. 
Cone. . . . 
Cone. . . . 
Cone.... 
Cone.... 
Cone.... 
M Disc.. 
M.Disc.. 
Cone.... 
Cone.... 
Cone. . . • 
Cone.... 
Cone.... 
Cone .... 
M. Disc.. 
M. Di«c.. 



SPECIFICATIONS OF SOME OF THE COMME 



MAKE AND MODEL 




American 

Baker (S Models) 

Capitol Car 

Commercial f6 Models) 

Detroit (2 Models). . . ... . . . 

General Vehicle Co. '8 Medals). 

Lansden 7<-A (* Models) 

Pittsburg (6 Models) 

Studebaker 28 It Models) 

WardO. (6 Models) 

Waverley (» Models) 



2200 
1600 



2250 



BODY 



Stake 

Express 

Delivery.. . . . 

Freight 

Delivery 
Panel & Exp 
Open Top. . . . 



2350 
1200 
1875 
1200 

22SO'Defiverv. 



Optional. . 

Any., 
iliv 



MOTOR 



One. 
1 
1 

One, 
One 



Divided 
Middle 



Middle- 



Rear. . . 
Rear. .. 
Middle.. 
Front. . 



BATTERIES 



Type 



National 

9 P.V 

Edison 

Edison 

Edison A-4 

II Plate G.V.S. 
Edison A-4.... 

Optional 

Exide II P.V.S. 

A-4 

11 Plate 



Middle... 
Middle... 

Middle.'..' 
Middle... 
Und. frm 
Und-Slg. 
Middle... 
Divided.. 
Middle... 
Chassis.. 






□ 






I 








IF? 


i 'Si 











General Vehicle Co., 2,000-pound delivery 
wagon 



SCHURMEIER — Schurmeier Motor Car Co., St. Paul, Minn. 
SEARS — Sears Motor Works, Chicago, III. 
SEITZ — Seltz Auto & Transmission Co., Detroit, Mich. 
STEARNS — The F. B. Stearns Co., Cleveland, O. 
STEGEMAN— Stegeman Motor Car Co., Milwaukee, Wla. 
STERNBERG— Sternberg Mfg. Co., Milwaukee, Wla. 
STOMBERG— Stomberg Mfg. Co., Milwaukee, Wis. 
STUYVESANT— Stuyvesant Motor Car Co., Cleveland, O. 
SULLIVAN— Sullivan Motor Car Co., Rochester, N. Y. 
UNITED STATES— United States Motor Truck Co., Cincinnati, O 
UTILITY— Stephenson Motor Car Co., South Milwaukee, Wla. 
VAN DYKE— Van Dyke Motor Car Co., Detroit, Mich. 
VEERAC — Veerac Motor Co., Minneapolis, Minn. 
VICTOR— Victor Motor Truck Co., Buffalo, N. Y. 
VULCAN— Vulcan Motor Car Co., Chicago, III. 
WALTER— Walter Auto Truck Mfg. Co., New York. 
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WEBSTER— Chicago Coach & Carriage Co., Chicago, III. 
WHITE— White Co., Cleveland, O. 
WILCOX— Wilcox Motor Car Co., Minneapolis, Minn. 
WINKLER— Winkler Bros. Mfg. Co., South Bend, Ind. 

ELECTRICS 
BAKER — Baker Motor Vehicle Co., Cleveland, O. 
AMERICAN— American Motor Truck Co., Lockport, N. Y. 
CAPITOL— Washington Motor Vehicle Co., Washington, D. C. 
COMMERCIAL— Commercial Truck Co. of America, Philadelphia, Pa. 
DETROIT— Anderson Carriage Co., Detroit, Mich. 
GENERAL VEHICLE— General Vehicle Co., Long Island City, N. Y. 
LANSOEN — The Lansden Company, Newark, N. J. 
PITTSBURGH— Pittsburgh Motor Vehicle Co., New York City. 
STU DEBAKER — Studebaker Automobile Co., South Bend, Ind. 
WARD— C. A. Ward, New York City. 

WAVERLEY— The Waverley Company, Indianapolis, Ind. 
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It Stands to Reason 



SETTING DOWN SOME GROUNDS FOR COMPLAINT FOR THE APATHY 
OF THOSE WHO OUGHT TO KNOW BY NOW THAT HORSES DO NOT 
COMPARE FAVORABLY WITH AUTOMOBILES FOR HAULAGE PUR- 
POSES 



mm 



That 

That 

That 
That 
That 
That 
That 

That 
That 
That 
That 
That 

That 
That 
That 
That 

That 

That 

That 
That 

That 
That 

That 
That 



those who have experienced the clogging-up effect of a 
heavy fall of snow will depart from horse-drawn vehicles 
as a mode of transportation before the next snowfall, 
it is not the cost of the vehicle that should be considered, 
but the cost of the delay instead, if the vehicle is incapable 
of doing the work expected of it 

horse-drawn vehicles are not as good as freight automo- 
biles under conditions of inclement weather, 
the loss commercially, due to poor transportation, may 
exceed the price of a freight automobile in one winter, 
the business of a firm cannot be expanded if deliveries 
cannot be made. 

the overhead charges of a firm cannot be kept down un- 
less goods can be .promptly delivered, 
the selling price of a commodity is affected by the time 
it must lay in storage awaiting a fine day so that horse- 
drawn vehicles can be put into service, 
the cold of Winter is as hard as the dead heat of the 
Summertime upon the life of horses, 
horsemen should not be expected to see any great advan- 
tage in freight automobiles. 

investigations on the part of merchants should be con- 
ducted by men who do not love horses, 
love is not the proper basis for estimating the value of 
the service that horses are capable of rendering, 
sentiment should enter into business; the man who loves 
horses should be glad to have them freed from the 
drudge work that freight automobiles are so capable of 
rendering. 

dead horses are too frequently forgotten in the calcula- 
tions of cost. 

horses that are kept in the stable when snow is on the 
ground are commercially dead. 

horse-drawn vehicles devoted to short-haul work are on 
the half-dead list. 

the city of Paris displayed wisdom in its most trenchant 
form when it put horses to one side and substituted auto- 
mobiles for street-cleaning service. 

sanitary considerations alone would be a sufficient reason 
for pensioning off horses; they do not properly belong on 
our city's streets. 

the builders of freight automobiles will have to conduct 
a campaign of education before they can expect the users 
to fall wholly into line. 

it is a weakness to make undue guarantees; the result is 
reverse to that which is aimed at 

too much speed is at the bottom of the relatively high 
cost of operating some of the freight automobiles that 
are in service. 

it is poor policy to speed up freight automobiles just to 
attract the notice of chicken-hearted merchants, 
the industry must force chicken-hearted merchants into 
doing the right thing; this will naturally come if the 
automobiles in use do such good work that the merchants 
will be forced into buying, or go out of business, 
the life of an automobile is proportioned to the square of 
the velocity and to the weight. 

weight is not a serious factor in figuring the life of a 
freight automobile if the speed is held at a low leveL 



That speed is a killing matter if the weight also is very great 

That the man who wants to violate the speed law is the very 
person who will willingly violate every other law. 

That the way for a merchant to fail in his new freight auto- 
mobile venture is to demand high speed, large carrying 
capacity, and that his horsemen be put in charge of the 
newest acquisition — the freight automobiles. 

That the merchant who thinks so much of his horsemen that he 
would risk his freight automobiles in their charge would 
get off for a small part of the cost by giving each of them 
$100 per month as a pension — make it for life. 

That argument is futile — merchants have to learn in the school 
of cold, hard experience. 

That the men who would be put out of a job are the ones who 
can put up the best argument in the world against freight 
automobiles. 

That the cold, hard figures of arithmetic are not to be over- 
come by airy figures of speech. 

That horsemen would make poor arithmeticians for the mer- 
chant who wants to fit out with freight automobiles. 

That it is useless to say that a certain freight automobile has a 
carrying capacity of, say, one ton if, by measurement, the 
platform will hold two tons of merchandise. 

That there should be a platform limit; not a say-so limit to 
the carrying capacity of an automobile truck. 

That a furniture van will be overloaded if the ample platform 
is filled with pig iron. 

That the man who loves horses will not care a hang how much 
a furniture van is overloaded. 

That statistics obtained from a brewery are not of necessity 
accurate. 

That the brewery-wagon driver, if he imbibes a glass of 
lager at each stopping place, will abuse his grandmother, 
let alone an automobile, before the day is over. 

That it is a fallacy to count tire cost so assiduously that there 
is not time left to foot up the bill for oats and hay. 

That the congestion in the city's streets will be reduced when 
the space now taken up by horses is vacated by them. 

That the higher average speed that automobiles are capable of 
making will further reduce congestion. 

That waiting in the line at the piers is partly a habit, and, to a 
considerable extent, due to the space occupied by horses. 

That the way to keep a freight automobile in service is to 
give it "round house" attention every night. 

That horses now get careful "round house" attention — they 
would lie down under the load within a week without it. 

That a cheap little delivery wagon, simply because it is pro- 
pelled by a gasoline motor, is not a truck. 

That the average merchant would not go to a toy shop for a 
horse and wagon. 

That the toy shop is a very favorite place for some merchants 
to call at when they wish to get their fingers burned. 

That merchants are old in selling tea, but they are mere chil- 
dren when it comes to getting rid of horses. 

That selecting an automobile truck is not a matter of counting 
money. 

That merchants, when they purchase butter, know, by tests, 
whether or not it is uniform and not rancid. But they 
frequently select rancid vehicles. 
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NEW YORK, Jan. u— The 
first business session of the 
Society of Automobile En- 
gineers for its 191 1 annual meeting was con- 
vened at 9 o'clock in the morning at the Auto- 
mobile Club of America, and the opening 
address by President Howard E. Coffin dealt 
at some length with the history, present under- 
takings, and future prospects of the Society, impressing the 
members with the importance of the present movement, 
which has for its object the final standardization of the 
materials that are being used in automobiles, it being the 
idea to cull, from the present too numerous list, such of the 
materials as may well be dispensed with, and more clearly 
defining the types of materials that are known to be gener- 
ally efficacious in the various spheres to which they are 
assigned. 

The opening of the professional session at 2 o'clock in 
the afternoon began with the reading of papers, and in order 
to more substantially indicate the scope and high aim of the 
papers presented this year they are reproduced with but 
slight abridgment, with a few exceptions they being of a 
character which has to do with certain phases of shop prac- 
tice, the rules of racing, and such other matters, so that the 
■ late of publication can be deferred and still be timely. 

The day's session, having concluded with preliminary busi- 
ness, such as the opening address of the president, report of 
the tellers of election of members, treasurer's report, annual 
report of the council, report of tellers of election of officers, 
discussion of proposed amendments to the society's consti- 
tution, terminated in the annual dinner which was scheduled 
for 7 o'clock in the evening and the menu, which is repro- 
duced elsewhere in The Automobile, was discussed under 
favorable auspices and credit is due to the committee for its 
efficient work in this connection. 

The Thursday session will open at 9 o'clock in the morn- 
ing at the Automobile Club of America, and the first paper 
on the list is "The Construction of Highways for Motor 
Traffic," by Logan Waller Page, United States director of 
Kood roads, Department of Agriculture, to be followed by 
E. K. Roland's paper on leaf springs, after which the topic 
for discussion will be shock absorbers, and E. P. Batzell 
will then present his paper. "N'ovelties in Valve Systems," 
and. time permitting, H. X. Anderson will read a paper 
entitled "Hot Rolled Gears," to be followed by F. H. Floyd's 
paper, entitled "Commercial Gasoline and Impurities That 
Are Being Encountered." 

The Thursday afternoon session will be professional in 
character, concluding Professor R. C. Carpenter's presenta- 
tion of a test of a 20-horsepower Franklin air-cooled motor, 
to be followed by a paper entitled "Development of the 
Grinding Wheel." by George X. Jeppson, after which 
methods of grinding will be discussed by John C. Spence, 
and then Charles E. Duryea will make his presentation 
of the "Frictionless Friction Drive." Time permitting, 
the topic for discussion will be: "The Fire Protection 
Question." by X. B. Pope, and then A. L. McMurtry, 
chairman of the technical committee of the A. A. A., will 
discus? "Contest Rules That Affect the Engineer." This 
m to be followed by a discussion of a general character 



involving motor car contests, and 
it is proposed that Chester S. Ricker 
will present a paper entitled "Auto- 
mobile Contests, Timing, and Coaching." The 
Thursday evening session will open at 8 o'clock, 
and will be professional in character, probably 
limited to a continuation of the work that will 
be started in the afternoon, and if time permits 
the question of the commercial vehicle will be taken up, 
and it is proposed to receive the report of the standards 
division committee on wood wheel dimensions, and fasten- 
ing for solid tires, also standardization possibilities in the 
commercial car field, by W. P. Kennedy. E. A. Myers will 
talk about the advantages of the long-stroke motor, A. J. 
Slade will refer to foolproofing the commercial car, and 
Robert McA. Lloyd will refer to co-operation between the 
electric vehicle manufacturer and the central station ; the 
ampere-hour meter for electric vehicles will have the atten- 
tion of L. P. Lamphier. 

The topics for general discussion will be as follows: 
"Vertical Motors under Foot-Boards versus Vertical Motors 
under Hood," introduction by B. D. Gray; "Proper Power 
and Speed of Gasoline Motors for Truck Purposes, and 
Proper Road Speeds for Vehicles of Different Capacities," 
introduction by P. H. Breed ; "Chain Drive for Trucks and 
the Xecessity of Housing Same," "Types of Transmissions 
for Trucks," "Gasoline-Electric Transmission for Heavy 
Loads," "Tire Mileage Costs," "Multiple Uses for Machines 
for Municipal Service." 

Additional subjects will come up for discussion if the 
opportunity affords. 

Perhaps the most important matter that will have the 
benefit of discussion at the annual meeting of the society 
this year has to do with the standardization of materials, 
such as steel of the various grades, and certain forms of 
castings, notable among which is aluminum. It will be 
impossible for the committee on standards to conclude its 
work, due to the fact that it has only considered the "ton- 
nage" grades of steel thus far, thus leaving it for the 
immediate future to take up the sorting out and specifying 
of the finer grades of steel as used in the better class of 
automobiles, and the probabilities are that the report of the 
standards committee will not reach the council of the society 
in its final form before the approach of next summer's meet- 
ing. It is unfortunate, in a way, that so much time has to 
be taken in the disposal of the steel problem, but it is 
proper, nevertheless, to go as slowly as the occasion requires, 
thus avoiding the adoption of tonnage steel, and making it 
the standard, with the result that steelmakers would get the 
benefit of the name of quality without having to deliver the 
real article, and they could, of course, be relied upon to 
make the price match the name. As the matter stands, the 
council is watching it very closely, and the vast amount 
of work that has to be done by the standards committee 
before it will be in a position to make its final report is 
being carried forward as expeditiously as possible under 
the circumstances. 

That the standards will be free from commercial bias 
when they are completed and accepted is one of the points 
that the council can be relied upon to look after. 
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Hot Rolled Gears 



DISCUSSING THE HOT ROLLING OF GEARS FOR USE IN TRANSMISSIONS 
AND OTHER AUTOMOBILE WORK. BY H. N. ANDERSON, MEMBER OF THE 
SOCIETY OF AUTOMOBILE ENGINEERS; READ AT THE WINTER MEETING, 
JANUARY 11 AND 12, 1911 




Fig. 1— The die driven In the Comly de- 
vice, 1872 



NEARLY four years ago, when the automobile industry was 
expanding by leaps and bounds and the capacity of the 
machine tools was the limiting feature, my attention was 
called to the fact that the shortage of the gear cutting machinery 

seemed to be the 
greatest, and at that 
time I conceived the 
idea of rolling the 
teeth in the rough 
blank hot, which 
idea upon investiga- 
tion I found was not 
new, but had never 
been developed to a 
practical point. As to 
the development of 
the art, investigation 
brought to light the 
following facts : 

The knurling 
process was always 
used theretofore, that 
is, either the die was 
driven and the blank 
allowed to turn from 
its contact with the 
die, or the blank 
driven and the die 
allowed to turn from 
contact. The idea of rolling gear teeth in a blank first orig- 
inated with John Comly as early as 1872. Comly shows the 
die driven and the blank rotating by contact (Figs, i and 2). 
F. A. Brun, a Frenchman, in 1905, showed the construction illus- 
trated in Fig. 3; the blank being driven by frictional contact 
from the conical rolls 8, and the die 9 allowed to turn from con- 
tact with the blank. Brun took care of the surplus metal by 
the adjustment of the conical rolls 8, the idea being to force 
this extra metal down into the web of the gears. Chas. H. 
Logue, who has written a treatise on gearing, experimented with 
rolling gears; but his method was to take the blank and notch 
or rough it on a milling or hobbing machine, which gave the cor- 
rect number of teeth and spacing; then taking the blank, heating 
it, and rolling the teeth to form. These operations would be 

more expensive than 
cutting the teeth to 
size in the first place. 

I then built a small 
machine and experi- 
mented with rolling 
lead blanks, as the 
cold lead would flow 
the same as steel at 
a forging heat and 
required but a small 
amount of pressure. 
This showed con- 
clusively that the 
tooth would form 
itself correctly. A 
large experimental 




Fig. 3- 



■Showlng the construction of the 
Brun machine, 1905 




/Fig. 2— Blank rotating by 
contact, Comly device 



machine was then built and steel gears, samples of which I have 
here for your inspection, were rolled successfully. 

The machine in itself is very simple, as shown in the plan 
view. Fig. 4 comprises the driven shaft which drives through 
gears 14 and 12, shaft 11. On the 
end of shaft 11 is the break-down 
or roughing gear 13. On the shaft 
4 is the finished gear 7; also a tim- 
ing gear 6 which drives gear 23. 
This gear 23 is the same size as the 
blank to be rolled. This blank, 
marked X, is held between two 
chucks, 24b and 27b, which are 
opened and closed by a screw. The 
whole carriage 15, carrying chuck 
and gear, is pivoted on the pivot in 
line with edge of gear 23, and car- 
riage is oscillated by means of 
screw 20 and handwheel 19. 

The Process Employed 

The process is as follows: Blank 
X is inserted and the carriage is 
thrown over toward breakdown 
gear 13, which does the roughing 
work. This operation is very in- 
teresting, as the blank to be rolled 
is a little over the pitch diameter 
of the gear, the metal being broken 
up by this breakdown gear and then "flowed" out to a larger 
diameter. The blank is next brought into contact with the finish- 
ing gear 7, and carried up until the carriage reaches the stop 
mark 30; then the proper depth of tooth is reached and also the 
proper diameter; at the same time the surplus metal thrown out 
on the end of the teeth is trimmed off by cutter 31 by the move- 
ment of carriage by screw, operated by handwheel or lever, which 
brings edge of the gear X in contact with cutter 31. The gear 
is kept in this machine until it takes a permanent set, and is 
pushed off the holding arbor by a stripping device which cannot 
distort it. 

The advantages 
of the process are: 
1st. Cheapness, as 
the whole periphery 
of the gear is rolled 
in one or two heats, 
depending on the 
size of the blank. 
One gets an idea of 
the rapidity with 
which these gears 
can be made from 
the fact that a gear 
is in the machine 
for a period of not 
over forty-five sec- 
onds. 

2nd. A much 
stronger tooth, 
caused by the in- 




Flg. 4- 



-Showing the plan of the Anderson 
machine 
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creased density of the metal, as each tooth is practically forged, 
by an enormous side pressure on each flank. 
3rd. A generated and developed tooth. 

4th. The tendency to warp in case-hardening is a great deal 
less than with a cut gear, as the structure of the metal at the 
periphery is changed while hot and there are no internal strains 
to be relieved, as is the case of the cut gear, the periphery of 
which has been changed when the metal is cold. 

5th. Any alloy steel gear, the blank of which can be drop- 
forged, can be rolled. With some silico-manganese steels which 
are practically impossible to machine, the blanks can have the 
teeth rolled and ground afterwards if desired ; the hole being 
ground, making all operations forging and grinding. 

6th. As the gears are held at the periphery and the hole is 
bored afterwards on a chuck which chucks from the pitch line 
of the teeth, the hole must be concentric with the pitch diam- 



eter, thus preventing a sprung arbor cutting an eccentric gear. 

The rolling process applies to bevel as we// as spur gears, in 
which case the cost is decreased far more. 

In roughing a bevel with this process, the sides of the teeth 
have the true curve, with an evenly added amount of finish al- 
lowance. This is in contrast to the ordinary roughing machine 
which cuts a straight side on the teeth. 

All gears where high accuracy is desired should have a finish- 
ing cut. The process described in combination with the gear 
grinding machine described by Mr. F. A. Ward, in a previous 
paper presented to the Society, would give, I believe, a cheaper 
gear that the present gear case-hardened; at the same time a 
stronger tooth and an accurate tooth. There is no question but 
that, with more development of this process, gears can be used 
in the lower-priced cars without any finishing cuts being re- 
quired other than running the gears in properly. 



DEALING WITH THE PROBLEMS OF LEAF-SPRING MAKING; GIVING FORMULAE; DIS- 
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THE object for which vehicle springs are used is first and Using the well-known formulae of Reauleaux a spring may be 

mainly to prevent shocks, which arise from irregularities constructed to carry with safety any given load, but at this point 

of road surfaces, from reaching the passengers; secondly, spring designing ceases to be a science and becomes an art, for 

to prevent damage to the vehicle. The modern spring dates from the reason that the features of construction which produce ease 

1804, when a patent covering elliptic springs was granted Obadiah of ride are covered by no formula; under this head I include 

Elliot. the number of plates, their thickness and length, the length of 

Until the advent of the motor car the vehicle spring was the taper of each plate and resilience, 
divided, roughly speaking, into those for passenger carriages and Assuming that a spring has been properly designed, the selec- 
those for transportation of merchandise, the main requisite of tion of proper material is of great importance, and the spring- 
the first being ease of ride and of the second strength. When the maker is limited to three materials, chrome-vanadium, silico-man- 
motor became a commercial possibility the demand arose for ganese and what, for want of a better name, may be called open- 
springs combining ease and strength, which demand the spring- hearth steel of the standard French analysis, of which the fol- 
maker has endeavored to supply with more or less success. lowing is the composition : 

The laws relating to the strength, deflection and resilience of Carbon 6o 

springs are as follows: Manganese 70 

The strength of a spring varies— Sulphur 025 to .04 

(1) Directly as the breadth of its plates. That is, double the Phosphorus 07 

breadth and you double the strength. Silicon 20% to .30% 

(2) As the square of the thickness of its plates. That is. Any of these materials properly heated possesses to a marked 
double the thickness and you increase the strength four times. degree the necessary qualifications of a good spring steel, that 

(3) Inversely as its length. That is, double the length and you is, high tensile and elastic limits with great elongation and re- 
halve the strength. duction. 

(4) Directly as the number of plates. That is, the plates be- As an example of spring design I submit the following specifi- 
ing all the same thickness, the strength of the spring is the cations for a standard seven-passenger touring car weighing 
strength of its main plate multiplied by the number of its plates, between 3,750 pounds to 4,000 pounds. The dimensions given in 

The deflection of a spring plate under the load it will bear all cases are under load, 

without taking a permanent set varies — Two and one-quarter inches wide, 38 inches long; the right 

(5) As the square of its length. That is. double the length spring to be of 150 pounds greater capacity than the left, as it 
and you increase the deflection four times. has to take the torque of the motor. 

(6) Inversely as its thickness. That is, double the thickness Three-quarter scroll elliptic, 2 1-4 inches or 2 1-2 inches wide, 
and you halve the possible deflection. the lower member to be 52 inches long, off-centered, not over 2 

(7) As the load. That is, double the load and you double the inches and to have an inside opening of not over 2 inches; the 
deflection. to P member to be from 20 inches to 22 inches to center. 

The resilience of a spring varies — In seating the springs on the axle I strongly recommend a soft 

(8) Directly as its weight or volume. metal seat, although it is possible to obtain good results by the 
The rate at which a spring oscillates under any safe load use of a leather pad not exceeding 1-16 inch in thickness", heavier 

var j es leather or wood has a tendency to crush in service 

fo) Inversely as the square root of the deflection produced by The spring clips should be of ample size and 0 { ^ ^ etlM m *" 

that load, or, for a given spring, inversely as the square root of terial than ordinarily used. And the importance 0 » ^e^v^ 8 *' 

the load ' C ''P S t ' g ' 1t cannot be over-estimated. 

Ht 1 ifMaaBT s.a.e. . 
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MANUFACTURERS of automobiles and the domestic 
trade are asking a pertinent question : "What is com- 
mercial gasoline?" We have no standard to refer to. 
If we leave the matter to the refiner to formulate we never will 
have one. We need a standard for reasons that will become 
apparent later. It is the consuming trade that must take the 
initiative in formulating a standard. It must be intelligently 
formulated, carefully considering the refiner's position as well 
as our own. A great industry has been created. Internal com- 
bustion engines and the transmission of power generated have 
been applied to moving vehicles so scientifically, economically 
and with such control that the horse is almost a thing of the 
past as a power agent. Horsepower is literally supplanted by 
heat values stored up in gasoline. 

What, now, is gasoline? Simply a trade name that came into 
use about 35 years ago, as a title for the light fractions distilled 
over from crude petroleum. Expressed by the Baume scale, 
representing weight, it is anything from 87 gravity down to 60. 
It is lower yet in some sections, as you will find if you attempt 
to buy in some country stores fuel for your automobile. Com- 
mercial gasoline boils and distils over at a wide range of tem- 
perature. Its heat value and volatility vary, depending upon 
specific gravities, methods of refining and origin. It is a fuel 
little understood by the consuming trade, and the refiner is per- 
fectly willing that it should be ; for the demand has been heavy 
and the specifications are exacting, not always profitable to 
work under. 

It will assist the designer of internal combustion engines used 
in automobiles particularly, and carbureter men as well, in their 
experimental work, if they will familiarize themselves with the 
source of supply, composition of the crude and methods of re- 
fining gasoline. Let us take them up. 

Source of Supply 

Sixty-one years ago, a man by the name of Drake drilled at 
Titusville, Pa., the first well, in search of crude petroleum, from 
which gasoline is recovered. At a depth of 400 feet he "struck 
oil." It came to the surface only and was pumped out. Two 
thousand barrels was the total production for the year 1859 from 
Pennsylvania and the United States. Let us follow the source 
of supply from the year 1859 to 1908, carefully, for we are vitally 
interested in the amount of gasoline that is produced in this 
country. Pennsylvania's production within the years given, 
stands as follows: 

1859 2,000 barrels 

1860 500,000 " 

1870 5,260,000 " 

r 1880 26.027,631 

1891 33,009.236 

1000 14.559,127 

1908 10,584,453 

Please note the rise and fall in production of the State of 
Pennsylvania. 

Stimulated by the increased demand for the refined products, 
new fields were discovered in 1876, in Ohio, West Virginia and 
California. Following in their order came New York, Ken- 
tucky, Colorado, Indiana, Illinois, Kansas, Texas, Oklahoma and 
Louisiana. Dealing with the United States the production from 
the year 1859 to 1908 stands as follows : 



In 1859 2,000 barrels 

" 1869 4,215,000 

1879 19,914,146 

" 1889 35,163,513 

" 1904 117,080,960 

" 1908 179,572,479 

For good reasons we must consider the contributions from 
the different states toward the grand total for the year 1908. 

Pennsylvania produced 10,584,453 barrels 

Ohio produced 10,858,797 " 

West Virginia produced 9,523,176 

California produced 44,854,737 

Indiana produced 3,283,629 " 

Illinois produced 33,685,106 " 

Kansas produced 1,801,781 " 

Texas produced 11,206,464 " 

Oklahoma produced 45.798,765 

Louisiana produced 6,835,130 " 

New York produced 1,160,128 " 

Other states, contributing less than 1,000,000 barrels, not men- 
tioned. 

The old fields, such as Pennsylvania, West Virginia and Texas, 
have declined in production, but new fields have been discovered 
and the yearly production total of the United States has increased 
from year to year. At the present time it does not appear that 
the yield of crude will lessen perceptibly for the next few years 
over the production of 1908, but will ultimately, the writer be- 
lieves, and in the near future. 

It will be important for you to note that Pennsylvania produced 
less than 6 per cent, of the entire crude of the country for 1908; 
that Illinois, Oklahoma and California produced nearly 70 per 
cent. ; that we can no longer depend upon Pennsylvania for our 
supply as we did practically up to the year 1890, but must of 
necessity depend upon the gasoline produced from the crude 
of all of the states. 

Crude petroleum, mineral oil or hydrocarbon oil (synonymous 
terms) recovered from the different states even from the different 
wells in the same states, is neither chemically nor physically 
alike. Neither are the distillates recovered, being affected by the 
character of the crude. The specific gravities of the various 
crudes as they are pumped from the different states will range 
all the way from 10 to 56 Baume. The color of the crudes will 
vary from light amber to a jet black. It is the rule that the 
light-weight, light-colored crude is the great producer of gaso- 
line and burning oils. The crude from Pennsylvania, for ex- 
ample, will average 40 Baume, color light greenish, yielding about 
20 per cent, of 60-gravity gasoline, and 14 per cent, of 65-gravity 
gasoline. The crude from Texas is entirely different, standing 
about 20 gravity, black in color and yielding less than 3 per cent, 
of heavyweight gasoline ; so little, in fact, as to be hardly worth 
recovering. 

Oklahoma crude will average about 34 Baume, color somewhat 
greenish, yielding about 14 per cent, of 60-gravity gasoline and 
about 10 per cent, of 65-gravity gasoline. Illinois crude is some- 
what dark in color, will average about 30 gravity, and yields 
about 12 per cent, of 60-gravity gasoline. 

The California crude is of variable quality. Much of it will 
fall below 17 Baume, producing no gasoline whatever; it is rich 
in asphaltum. Considerable crude has recently been discovered 
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that stands as high as 33 gravity, from which as high as 12 per 
cent, commercial gasoline can be recovered. 

In dealing with the crudes of the United States we have a great 
variety of hydrocarbons classified under different groups. The 
lightweight crudes from Pennsylvania, for example, are saturated 
hydrocarbons with a paraffin base, while the dark and heavy 
crudes from California and Texas are unsaturated hydrocarbons 
with an asphalt base. Intermixed with crude, as it comes to the 
surface, will be found sulphur compounds, inorganic matter, 
brine and nitrogenous properties from the soil, all of which 
impurities should be eliminated in the process of refining com- 
mercial gasoline. 

Let us see how this is done, and we will be better able to 
understand what impurities mean in commercial gasoline. 

The mineral oil of hydrocarbon oil is drawn from the large 
settling tanks, carefully strained into the stills, the most im- 
proved resembling a boiler without flues. Above the stills are 
condensing coils directly connected. The oil is heated, the 
vapors rise (the most volatile first), and are condensed to a 
liquid and flow to the "tailhouse" where a number of switches 
are arranged to throw the distillates of various gravities to dif- 
ferent tanks when desired for further treatment. 

The hydrometer readings tell the operator when to switch. 
Naturally the first that comes over will be exceedingly light, 
say 88 gravity, gradually increasing in weight to 87, 70, 60 and 
50 Baume. When the entire distillate in the tank from first to 
last shows an average specific gravity that is desired, the opera- 
tor switches, and the flow continues to another tank. This first 
cut. in the terminology of the refiner, is called crude benzine. 
Carried along with the distillate are many of the impurities that 
stood in the original crude. From the crude benzine we recover 
our gasoline and from now on in the process of refining the 
operator should be particular. 

From the crude benzine tank the distillate is sent over to the 
agitators, cone-shaped tanks elevated with valves in the bottom, 
and connected up with compressed air. This crude benzine is 
now agitated with solutions of sulphuric acid and water, some- 
times litharge, for the purpose of bringing down the sulphur 
compounds, nitrogenous matter, tar and other impurities gen- 
erally, called sludge by the operator. This is drawn off at the 
bottom of the tank. Further treatment is continued by washing 
with caustic soda solutions and water. The entire treatment is 
called "sweetening." This can be well done or poorly done, de- 
pending' upon the integrity of the operator. If poorly done the 
gasoline will still have a bad odor, and contain some of the sul- 
phur compounds, inorganic matter and tarry bases, possibly show 
some traces of acid and alkali and contain moisture, all unde- 
sirable properties in gasoline. Some of the refiners of the mid- 
continent crude, Oklahoma crude, particularly, have recently 
adopted the practice of filtering the sweetened benzine through 
Fuller's earth. This is a great improvement in refining: for 
Fuller's earth is a great absorber of the heavy hydrocarbons, 
and, of course, other impurities as well.- From the agitator the 
crude benzine goes to the steam stills to recover the gasoline 
and naphtha. 

The process is much the same as before, using the steam still 
and the condenser, connected up with the commercial gasoline 
tanks, but in such a way that hydrometer readings can be made 
as the distillate goes over. Between the still and the condenser 
should be installed a trip for the purpose of catching the oily 
portion of the treated benzine and the heavy hydrocarbons and 
returning them to the still. They are very undesirable in com- 
mercial gasoline as will appear later. Following the process, 
the treated benzine is heated in the steam still; the vapors rise 
and are condensed. They are light at first, say 90 gravity, 
gradually get heavier as the flow continues, and will register 
87 80, 76, ~o. 65 and 60-gravity gasoline. With the light and 



heavy all in one tank, the refiner stops wh&> the whole shows a 
specific gravity that he desires to offer as commercial gasoline. 
That might be 68, 65 or 60. It is optional with him when he stops 
the stills and also whether he stops at 60. 

He then switches the distillate, when through with gasoline, 
into the commercial naphtha tank, and distillation goes on. This 
will stop anywhere between 50 and 60 gravity, at his option. 
The residue is drawn off from the steam still to be used for other 
purposes. 

Inasmuch as kerosene is a fuel used in stationary internal 
combustion engines, and will, the writer believes, be used in 
power trucks inside of the next year, I might state that it is the 
fraction that is distilled off after the crude benzine is recovered 
from the mineral oil. Simply a heavier distillate of 48 specific 
gravity. If treated in the same manner as gasoline and naphtha, 
the difference is one only of specific gravity, volatility and, of 
course, heat value. 

Gasoline Specifications 

Please note that where gasoline leaves off in distillation, and 
naphtha begins, is arbitrary with the refiner. If gasoline is 
worth more than naphtha, and it usually is, he can continue distil- 
lation for a longer period to the commercial gasoline tank, be- 
fore making the cut to the naphtha tank, thus increasing his 
yield of gasoline; provided, however, that the purchaser does 
not restrict him by specifications of the gasoline he wishes to 
purchase. That is not true of kerosene, but the State laws 
specify what kerosene shall be, and the refiner must cut in and 
out at the proper time from his stills to get evaporative tests. 

Refiners will tell you that gasoline ends at 60 and naphtha be- 
gins, but responsible refiners are putting out under the name of 
gasoline, a 58-gravity distillate. 

Midcontinent refiners will tell you that their 58-gravity gaso- 
line (?), particularly Oklahoma gasoline, is just as volatile as a 
Pennsylvania 62. If this be true, and in refining some crudes it 
is true, the purchase of gasoline by specific gravity alone is not 
consistent with quality. 

Please note also that refiners can get gravities by mixing light- 
weight gasoline with heavyweight naphtha (light and heavy end 
mixing they call it), but will this give the gasoline we want for 
internal combustion engines? Decidedly not. 

There do not seem to be any reliable data on the calorific 
value of distillates refined from crude petroleum, graduating 
from 85 Baume gravity down to 48 and sold under the trade 
names of gasoline, naphtha and kerosene. The information that 
does apply is rather conflicting, possibly due to the variation in 
the samples obtained. Rather than favor one over the other 
(and the variation is not large when taken with a calorimeter) 
19,000 B.T.U.'s per pound of fuel from 85 to 48 gravity is con- 
servative and safe to figure on. Let us refer you to the following 
table : 

SPECIFICATIONS OF THE VARIOUS FRACTIONS. 

Calorific Weight Calorific Carload Price 
Specific Value per per Value per F.O.B. Detroit, 
Fuel. Gravity. Pound. Gal. Gal. Nov. 1. 

Gasoline 85 Baume 19,000 5.42 102.980 B.T.U. lie per gal. 
75 " 19.000 5.69 108.110 " 16c 

68 " 19.000 5.89 111,910 " 10c 

Naphtha 58 " 19,000 6.20 117,800 " 8tfc " 

50 " 19,000 6.48 123,120 " 6c 

Kerosene 48 " 19,000 6.55 124,450 " 4c 

Volatility is at a premium because the motor car designer de- 
mands it for the operation of his car in temperatures ranging 
from 95 degrees to zero ; and the demand is heavy. Let me 
state that the volatility of the liquid fuel increases and decreases 
with the rise and fall in temperature. 

Gasoline from 85 gravity down to 70 hardly comes under the 
head of commercial gasoline to-day. We find non e of " vt on * e 
market and it can be obtained from refiners Qr .\j W sve ^ 
order. The refiners are loath to sell their Hght^gfct & *" 
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claiming that they need this more volatile product to bring up 
the volatility of the heavier gravities that come over later from 
the stills, thereby increasing their yield. 

The lightweight gasoline from 85 to 74 gravity is really more 
volatile than is necessary in operating a car. It is dangerous 
to handle and is easily wasted. Gasoline from 74 to 70 gravity 
in extreme cold weather would meet with considerable demand 
if it was on the market at reasonable figures, but it is not. 
Gasoline from 68 to 70 is quoted by some refiners, but it seldom 
reaches the 68 mark. Let us deal with fuels from 68 gravity 
down. At this gravity a well-refined straight run distillate, 
(one that comes over to the commercial gasoline tank from the 
steam stills, the cut being made when the gravity stands at 68), 
is sufficiently volatile to allow any of the carbureters of standard 
make to mix with it the air; a turn or two of the crank drawing 
a charge of volume sufficient, when ignited, to start the motor. 

Velocity of flame propagation is sufficiently rapid throughout 
the mixture, if in the right proportions, to give complete combus- 
tion, or nearly so. The fuel is sufficiently active to permit of 
wide ranges of control of the car. Accumulation of deposits, 
whether carbon or otherwise, would result from sources outside 
of the fuel. Some of our leading automobile manufacturers 
specify 68 gravity gasoline and pay the extra price, purchasing in 
tank cars. Their engines are tested out on this gasoline and so 
are the carbureters. It might be in order to ask what the effect 
would be on cars that were tested out on 68 gravity and were 
sold in territories where 58 to 60 gravity fuel only was available. 
As a matter of fact commercial gasoline during the summer 
months will range from 58 to 63 gravity Baume throughout the 
United States. The average will be 60. In the winter time this 
is raised about 2 degrees by the refiner, without notice. In the 
large cities the lightweight fuel prevails, country districts getting 
the heavyweight. Fractional distillation of much of the heavy- 
weight (58 gravity), gasoline, sold particularly in the South 
and West, will show that it is as volatile as some of the 61 sold 
throughout the East. This is due to the character of the crude. 

Let us see how efficient some of the 58 to 60 gravity fuel is in 
motor cars, quoting experience in one of our large manufacturing 
plants. During the hottest weather, 75 to 90 temperature, the 
cars were started with standard makes of carbureters easily, the 
volatility of the fuel being greater at this temperature. No com- 
plaints were made as to lack of power, control of the car or 
perfect combustion of the fuel. With the change in the weather 
to 60 degrees operators could not start their cars easily, and as 
the weather grew colder it became more difficult. Universally 
' the statement was made that the cars ran all right after starting, 
implying that combustion was rapid and complete. If this was 
the case the fault was clearly with the carbureter in not deliver- 
ing fuel to the cylinders at the start. It is not enough for 
carbureter manufacturers to state that it is the fault of the gaso- 
line. We must have carbureters that will handle our commercial 
gasoline as we find it. 

Design and heat are the resources of the carbureter men. 
Automobile manufacturers should be able to discriminate between 
carbureter efficiency and fuel efficiency. A poorly designed 
carbureter might condemn a first-class fuel. Experiments should 
be conducted with the less volatile distillates of naphtha and 
even kerosene — first, because they are cheaper, and second, be- 
cause refiners tell us that with the years' increase in motor cars 
they will not be able to keep up volatility or gravities. 

A conservative estimate of the yield of 68 gravity gasoline 
that might be obtained from 179,000,000 barrels of crude would 
be 8 per cent, and 12 per cent, of 58 gravity. In round figures 
13,000,000 barrels of 68 and 21,000,000 barrels of 58. 

Estimating that there were 200,000 cars in service in the United 
States previous to 1910, and that 150,000 cars were added in 
1910, the demand for gasoline would run something like this: 



350,000 cars traveling 4,500 miles, each consuming one gallon of 
gasoline to every 15 miles, and every car consuming 300 gallons 
yearly. A total of 105,000,000 gallons; 42 gallons to the barrel, 
2,250,000 barrels yearly. Add another 150,000 cars in 191 1, and 
the demand is for another 45,000,000 gallons, making a total 
of 3,260,000 barrels for horseless vehicles. Add to this the de- 
mand for motor boats, a large domestic trade, and a very large 
export business, and the amount produced for the year is con- 
sumed. Conservatively there were only about 10,000,000 barrels 
of gasoline produced last year. A great many thousands of bar- 
rels of crude were used for fuel oil. If kerosene can be used 
in motor cars there is available for fuel another 10.000,000 
barrels. 

Fractional Distillation 

Some attempt has been made to purchase gasoline by gravity, 
but this is only relative, not specific. Fractional distillation will 
give us more information on the value of the fuel when we con- 
sider sources of supply. 

Suppose we take the apparatus, or one similar, specified by 
the National Petroleum Congress, and the Engler method of 
distillation, drawing 100 cc. of fuel and distilling over at the 
rate of 10 cc. per minute, thermometer in the vapor. Record 
the temperature at the end of every 10 per cent., and to the end 
point 

In making deduction ignore the temperature at which the first 
vapor goes over the boiling point. Very light hydrocarbons are 
often intermixed with heavy and would appear quickly in the 
tube. It is better to use as a basis of estimate the point at which 
the first 10 per cent goes over. When we are through we will 
know what the total evaporation of the fuel is within given 
temperatures. To illustrate let me give three fractional tests 
of fuel: 

COMPARATIVE TESTS. 

Specific Gravity Baume 

Distillation 

Boiling Point 

10 Per cent, at ... 

20 " " " 

30 

40 

50 

60 

70 

80 " " " 

90 

96% 

Glancing at the table the writer would call No. 1 and No. 3 
short fractions, a homogeneous fuel, while No. 2 I would term 
a long fraction made up in all probability from light and heavy 
ends. 

Discussing Fuel Efficiency Problems 

Drawing a sharp line between carbureter efficiency in deliver- 
ing fuel, and fuel efficiency in the cylinder, let us take up the 
latter, and we will, I think, come near to knowing what impurities 
mean in commercial gasoline. What is desired in a fuel for au- 
tomobile internal combustion engines is: 

1. Cheapness. 

2. Greatest calorific value. 

3. Rapid and complete combustibility under wide range of 
temperature surrounding the cylinder. 

4. Fuel free from moisture, acidity, and alkali, and sulphur 
compounds. 

The writer has enlarged upon the first two. Omitting the sug- 
gestion that motor truck designers experiment with kerosene, 
the fuel desired embraces the greatest calorific value with the 
least volume, and the lowest cost per gallon. 

We know that we can get both rapid and complete combustion 
with volatile gasoline, from 70 to 85 Baume. The problem of 
to-day is, what is the least volatile gasoline we can use and get 
both. Experimental departments should make exhaustive tests 
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analyzing waste gases, and make fractional tests of the fuel used. 

Short fractions, those that vaporize within the shortest limits 
of temperature, are the most valuable distillates. No. I of the 
table is a better fuel than No. 2, both standing at nearly the same 
gravity. No. 3 at 58 gravity would undoubtedly prove as valua- 
ble a fuel as No. 1 in the cylinder, although a carbureter might 
not be able to handle it in extreme cold weather. 

In the short fractions the velocity of flame propagation is 
much more rapid, and consequently we get greater power, and 
more perfect combustion. When fuels contain moisture, show 
acid or alkaline reaction, or sulphur compounds, it is due to im- 
proper treating of the crude benzine. Gasoline from the un- 
saturated hydrocarbons is more apt to hold in suspense those 
impurities, but the large refiners are reasonably- careful in re- 
moving all traces. 

If for any reason imperfect combustion of the fuel takes place 
in the cylinders during the process of decomposition, the carbon 
element (always hard to burn) is not converted into carbon 
dioxide, but is blown out with the exhaust; or in close muffling 
is often precipitated on spark plugs, cylinder heads, and mixed 
with the lubricating oil. 

By improper feeding, surplus lubricating oil finds its way to 
the hottest parts of the cylinder, and slow combustion begins of 
this product. With some lubricating oils employed, particularly 
those that are refined from the unsaturated hydrocarbons, oxida- 
tion takes place. The process of polymerization is set up. The 
carbon element from the fuel, dust and dirt drawn in with the 
air on windy days through the carbureter, and foreign matter 
from other sources act as a nucleus around which the heavy 




hydrocarbons gather and adhere to the met^ P 3r ts. Q reat 
should be taken to install lubricating Aevices thg.t feed just 
enough oil, and to the right places in the cylinders. 

The automobile market is world-wide. Quick transportation 
is a problem for all nations to solve. The ox served its purpose 
at a mile and a half per hour a hundred years ago. This was 
better than putting one's shoulder to the wheel. The horse, at 
five miles per hour, was an improvement over the ox. The 
bicycle was a failure because the designer asked us to supply 
the power. The faster we wanted to go the faster we had to 
pedal, and the more heat value we used up. Put a motor on 
a cycle, and the machine is not a failure. A brilliant future 
is in store for it. The automobile is an improvement over all. 
The pessimist that thinks the farmer is extravagant in purchasing 
an automobile should be present when he breaks a plow-share, 
or his harvester, with twenty men in the field. In less than an 
hour he is back from town, perhaps twenty miles away, with 
the repair parts in his car. Eighteen hundred gallons of auto- 
mobile fuel carefully purchased and used in a well-designed car 
is equivalent to the work of four sound horses in a year. We 
try to discriminate in purchasing the horse by asking his age. 
how much he weighs, what can he pull, whether he will bite or 
run away, or has any spavins, ringbones or the heaves. He has 
no objectionable qualities before purchasing, of course, but they 
sometimes develop afterward, and horsepower dwindles. 

In purchasing our fuel let us be equally discriminating by in- 
quiring the heat values, volatility and freedom from impurities. 
A discriminating buyer will make the seller more careful in 
methods of refining. 
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Frictionless" Friction Drive 



CHARLES E. DURYEA, MEMBER OF THE SO- 
CIETY, TREATS OF ROLLER, SHAFT AND CHAIN 
TYPES OF DRIVES IN MOTOR OPERATION, GIV- 
ING RESULTS OF TESTS 



HERE are possibilities well worth your attention which 
come quite reasonably within the above heading. I once 
asked a prominent automobile engineer his opinion of 
friction drives, meaning the usual disc type. He explained that 
they were frictional and lost too much power in that friction. 
This is a serious objection, but in spite of it they are doing good 
work in many instances, and their simplicity and sweetness of 
action commend them to many. They must be stiffly built and 
mounted in strongly braced frames; and in spite of these things 
they sometimes give trouble. To get the necessary strength they 
must have weight. And the friction coefficient is so low 
(around .25 if in good order and usually less, especially if dry 
or oily) that the pressures must be abnormally great. This 
means strong operating devices. Further they must be just in 
line, one with the other, or the driven disc will creep to one 
side or the other and add needless friction if resisted. These 
facts have been well set forth by writers on the subject. 

We still have the query, "Is a friction drive that may be rec- 
ognized as practically frictionless possible?" We know that 
bearings nowadays are made with fine steel balls, rollers or 
cones and so nicely fitted to suitable races that they are termed 
with good reason "anti-friction bearings." We know that the 
locomotive and the trolley car drive by friction of their wheels 
on the rails; just as does any self-propelled vehicle, with the 
difference that the steel wheel on the steel rail has very little re- 
sistance to rolling, practically no friction. Yet it is a friction 
drive if we take these words literally. 



The term "friction drive" has come to be so universally ap- 
plied to devices rolling in planes at right angles to each other 
and quite often adjustable as to the distance of one from the 
axis of the other, that I prefer to use the term "roller drive" 
when considering propulsion by the same plane wheel-on-the- 
rail type. We have therefore the needful elements for a motor 
drive free from the twisting found in the disc type. We are not 
limited in width of face, as is the usual friction device, and, 
having no teeth like on gears or sprockets, we may engage and 
disengage at will just as a friction clutch is used. Clearly here 
is something worth examination. 

The locomotive drive method carries still another lesson. If 
it can drive from wheels on the crankshaft to the rail, why can- 
not the automobile be driven likewise? The auto can use end- 
less rails attached to the wheels and drive directly from the 
crankshaft to them. This avoids carrying the power to the 
wheel hub, where it is largely force with little motion, but instead 
stops it near the wheel rim, where it is largely motion with little 
force. This in itself is a gain; for it saves the heavy, strong 
parts needed to resist the turning forces found near the wheel 
axis. 

So in using this roller drive the first move is to bring the en- 
gine into a position where its shaft lies parallel with the rear 
axle and where wheels on the shaft ends may run on the tracks 
or rings attached to the vehicle wheels. We next arf angc so 
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either the engine or the vehicle axle. And this swinging must 
be accomplished by an amount of effort well within the capability 
of the average driver. Since the materials are steel against 
steel, one of which (the roller) is hardened for durability, it is 
evident that the amount of motion is not great and this permits 
the use of a lever to bring them together, this lever having 
eight times (more or less) the motion of the engaging parts. 
Use has shown that even with the movement required to engage 
a low and reverse drive this amount of motion is not excessive 
and the pressure required to drive a four-passenger surrey is 
not objectionably great. With two people aboard and the ratchet 
disconnected, a spring scale showed that on the level 10 pounds 
would drive (80 pounds at the roller contact points.) On a 
[3 per cent, grade 25 pounds was required; and in soft surface 
upgrade as much as 50 pounds was used ; while still higher pres- 
sures are sometimes needed in very bad cases. The majority of 
the roads required less than 20 pounds, and but little more than 
25 pounds took all the power of the engine on the high, although 
so easily is the ratchet lever set forward that it was found com- 
mon to set the contacts much tighter than this in a hard pull. 
The low was not measured for the reason that hills up to the 
ability of the low were not easily at hand even in hilly territory. 
The low rollers are half the size of the high ones and so would 
require twice the pressure. The low rollers are by the side of 
the high rollers on the same shaft and are brought into position 
by telescoping the engine shaft-ends so as to bring them into 
the planes of the wheel rings. 

The pressures selected as suitable for the service require the 
driving effect at the wheels to be sufficient to propel the vehicle. 
To get this, it was necessary to groove the rollers and rings. A 
number of angles were tried with more or less satisfactory re- 
sults. Finally a groove of 40 degrees was adopted as being 
reasonably free from friction and yet of good pulling power. To 
secure ample surface for long life several small grooves are em- 
ployed instead of a single one of large size. A further advan- 
tage is that the short surface angles have less friction loss by 
the slight twisting action of the surfaces on each other. Thus 
the friction surfaces are under 3-16-inch wide, six or eight in 
number, giving a friction surface 2 inches to 2 1-2 inches wide, 
with no part thereof more than 3-32-inch from the central line 
of neutral slip (not twist). 

The amount of friction surface can be increased at will by 
adding more of these grooves, without increasing the loss. 
Thus the life of the device can be made as long as seems advis- 
able, with no loss except the added weight and cost and the ne- 
cessity of telescop- 
ing the shaft ends 
further in changing 
the ratios. If the 
twisting loss is 
made less by the 
use of narrower 
surfaces there is 
more danger of the 
roller running in the 
next groove instead 
of in its proper po- 
sition ; but this loses 
the use of one 
groove only and in 
no way affects the 
drive except that 
the life of the used 
grooves is slightly 
lessened. Since fric- 
tion is largely inde- 
pendent of surface 




"Fig. 1 — Scheme of the frictionless friction 
drive 



the drive is as perfect when one groove is used as when all are 
used. But the strength of the metal may not be high enough 
to resist the effort and the wear may be rapid. 

Having found these relations and facts and used the device 
very satisfactorily for some years, it became a matter of curi- 
osity to know what the loss in this drive is. The engine was 
therefore removed and one roller and wheel left in place with a 
straight shaft in the place of the engine shaft. This shaft was 
mounted on the usual roller bearings and a string wrapped 
around it with a weight at its end sufficient to overcome the 
slight friction of the rollers. The wheel, being ball bearing, was 
carefully balanced and turned so easily that no appreciable 
weight seemed necessary to start it revolving. Having overcome 
these frictions it seems apparent that any resistance to revolu- 
tion when the contact pressure is on must be due to the friction 
and pressure of the drive. 

Since 50 pounds at the clutch lever was enough to take the 
full power of the engine on high at moderate speeds (doubtless 
the speeds of greatest torque) this condition was first reproduced. 
A rope was carried forward from one bearing of the roller 
shaft, over a pulley and 200 pounds of iron hung thereon. 
(Since this drive is a double drive, only half the total pressure 
comes on a single roller and ring.) With this pressure it was 
possible to raise 100 pounds from the floor, by a rope attached 
to the rim of the vehicle wheel, when the roller shaft was turned 
by the starting crank. It is not believed that this represents the 
full and usual ability with such a pressure, for the reason that 
neither the roller shaft nor the vehicle wheel had any appreciable 
momentum under such conditions. It is evident that neither the 
roller nor the ring is absolutely perfect and certain that some 
points would have a slightly greater frictional grip than others. 
In actual service, after the vehicle is started, the engine fly-wheel 
keeps the shaft which carries the rollers moving with a fairly 
steady angular velocity; while the weight of the vehicle acts as 
fly-wheel or a store of momentum for the vehicle wheel. The 
result is that in actual work an average frictional coefficient does 
perfect work, but in the test mentioned the minimum frictional 
ability had to be taken because, if not, at points of least friction 
the load would slip back, having no moving mass to continue it 
in motion past such points. Having determined, by repeated 
trials, the amount of load possible to lift, a string was wound 
around the wheel and by pulling it with a spring scale the force 
necessary to turn the wheel and shaft was ascertained. This was 
found to vary somewhat, but ran closely to 10 pounds. Running 
the string over a pulley and applying a weight would probably 
have been a more even way of ascertaining this force, but the 
distance required for the weight to fall excluded this method. 
Of the work done by the engine 10 pounds goes into turning the 
parts and 100 pounds into work done — a g per cent, friction loss. 

In making this test, the wheel channel where the strings were 
applied measure 42 3-4 inches diameter, while the driven ring 
pitch line was but 32 1-2 inches diameter. To make the test 
more certain, a pulley had been fitted to the roller shaft bearing 
the same relation to the roller pitch line. Winding the string 
about the pulley gave the same pull as nearly as could be read. 
The load was also applied to this pulley and lifted by turning 
the wheel. These dimensions show that the driving ability at 
the pitch lines is greater than the 100 pounds lifted by a ratio 
of 13 to 10. So the actual tangential force at the pitch line 
radius was 130 pounds with a pressure of 200. This indicates a 
friction coefficient of 65, a vast gain as compared with the .11 
of steel wheels on steel rails at 10 miles per hour. This gain in 
driving ability has of course been made by the grooving of the 
rollers and rings and at a loss of some part of the 9 per cent, 
total loss in this drive, part of which is in the bearings of the 
wheel and roller shaft; but the major part is due to the loss in 
the friction surfaces. 
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This coefficient is remarkable also when compared with the 
.18 to .27 of straw fiber and aluminum commonly used. But we 
must remember that this is the maximum high gear condition and 
not the usual condition. The next test was made with 100 
pounds weight on the roller bearing, shaft rope, and it was re- 
peatedly shown that 70 pounds could be lifted. The force re- 
quired to turn the parts under this pressure was a scant 8 pounds, 
representing about 10 per cent. loss. The tangential force at the 
pitch line was 92 pounds, representing a friction coefficient of 
.92. This represents the pressure conditions under which a 13 
per cent grade was climbed and speaks for itself. 

The next test was made with 50 pounds on the rope and rep- 
resents the pressure needed to run on good roads of fairly level 
surface. Fifty pounds was lifted and about 4 pounds required 
to turn the parts. The friction loss is therefore about 7 2-5 
per cent, of the total power expended in turning the shaft. The 
tangential pitch line force was 66 pounds scant, representing a 
friction coefficient of 1.31. These results from the two last 
tests show that the drive does not add to the duty required of 
the axle bearings, but actually takes therefrom. The power 
of the engine transfers a part of the weight of the vehicle to 
the driving rings and thus relieves the axle of carrying this 
amount. The effect is as if a passenger should get out of the 
vehicle and get his transportation by climbing upwards on the 
wheel spokes as the wheel revolved ; with the difference that 
the roller drive, to get this effect, must apply pressure which the 
wheel bearings must take; but this pressure (less than the 
weight saved them) is applied horizontally and adds no wear or 
strain in the vertical direction. 

The average of the three tests is an efficiency of 91 1-5 per 
cent., a loss of less than 9 per cent. 

M. O'Gorman, a prominent engineer, before the British So- 
ciety of Arts some years ago credited the single-chain drive 
(crank-shaft crosswise the vehicle) with 85 per cent, efficiency; 
the shaft drive with 69 per cent, and the same with jackshaft and 
two chains with but 50 per cent, to 58 per cent, efficiency. Com- 
pared with such figures (remember that the usual disc friction 
would be rated lower), you must admit that an efficiency of 91 1-5 
per cent, is getting pretty well into the f rictionless class. I have 
not mentioned or tested the low gear, for the reason that in my 
light high-powered, low-geared solid-tired vehicles this is seldom 
used. Months at a time with daily driving go by with no use 
of the low gear even for starting. The clutch action is so per- 
fect and the power so ample that these rigs start on the high 
with no trouble or loss of time. If the rings are very severe 
there is a chatter like the chatter of a severe brake band, but 
this is no more a matter of concern than the brake chatter or the 
clash of gears and is easily stopped with little loss of ability by 
a slight application of oil or grease. 

It is undoubtedly true that in this drive, as in all others, part 
of the friction is due to the pressure load on the bearings and 
the fact that the rollers and rings wear very slowly and have a 
long life, thousands of miles, bears out the tests, showing that 
there is not a great amount of friction between the surfaces. To 
test this point further, two weights of 50 pounds each were hung 
from the pulley on the roller shaft by a flexible cord and test 
weights applied till the shaft turned. Under this load the shaft 
turned much more steadily than with no load and did not feel 
the slight stiffness at points noticeable in the unloaded test. The 
weight needed to turn the unloaded shaft was first applied and 
the additional weight to turn the shaft with load was added. 
This was less than 1 pound (1 per cent), and may have been 
as low as 1-2 P« r cent, because this test was hurriedly made and 
possibly not accurate. 

The life of the roller drive device has not yet been estab- 
lished. Buggy-a l,ts nave been so 'd f° r f° ur summers, but no 
rings considered of proper hardness have been replaced in that 




Tig. 2 — Plan of use of the frlctlonless 
friction drive 



time. Cast-iron 
rings having four 
ridges (eight sur- 
faces), were tried 
and wore out in 500 
miles of severe 
work, with much 
slipping in starting 
and nursing the en- 
gine to avoid using 
low gear. Rings of 
soft steel will some- 
times start cutting 
and tear themselves 
to powder in 1,000 miles or so. Generally they can be saved by 
a slight application of grease or graphite. But they chatter more 
frequently and have no advantage except that the rollers take 
hold with less pressure. 

The ridges are made of stock 3-16-inch thick and set with 
i-i6th clearance. The small roller is one piece, but the large 
rollers are built up of discs and spacers to avoid the difficulty of 
cutting the narrow grooves. They are of saw steel and hardened. 
The rings consist of a main body of T-iron electrically welded 
to length, carefully trued to a circle and turned on their inner 
surfaces, in which three or four slight grooves are cut. Into 
these grooves the wearing rings are placed. They are rolled 
edgewise to a true circle and simply snapped into these grooves 
by springing the ends sidewise and butting them together, fol- 
lowed by forcing them back into their plane. They are thus 
easily renewed when this becomes necessary. The reverse driven- 
ring is usually made of one solid piece turned to shape with no 
provision for renewal because the amount of use it gets will not 
wear it out in years. 

This description fits the usual arrangement wherein the forward 
driven-ring is the larger one. In some instances the smaller 
ring is the one used for forward driving and in this case the 
wearing rings are welded to size and heated to expand them so 
that they may be gotten into their respective grooves, and then 
shrink tightly therein. This method is not considered the best 
because the rolling action may expand the rings and loosen 
them; and the friction loss is undoubtedly more because there is 
more twisting action when the roller is outside of the circle in- 
stead of inside, just as is true with external as compared with 
internal gears. 

Some use has been made of an idler to drop into the roller 
and ring and transmit the power in a reverse direction. This is 
used in a type of light three-wheeled delivery cart. It saves 
telescoping the crankshaft extensions but is not considered the 
better way so far as it has been used. It offers a means of get- 
ting a considerable gear reduction, if made with its driven ridges 
of one diameter and its driving grooves of a smaller diameter. 

In conclusion I would call attention to the fact that trolley 
car and locomotive practice have been followed not only in 
placing the crankshaft and in the roller type of drive but in the 
absence of a differential. These vehicles must carry their weight 
on their wheels and so any slipping of the wheels on the rails 
in turning corners is productive of considerable friction. But 
in the roller drive the pressure is not a large proportion of the 
weight under usual conditions and very little friction results 
from the slipping of a roller in turning a corner. Continued 
tests of these vehicles both with a roller releasing device and 
without have shown so little actual difference that the differ- 
ential substitute has been abandoned with some gain i n s " n ~ 
plicity. On a very slippery asphalt street, with eonta cts 
set, the steering wheels may show the need of a cUffe* en ^' 
there is so much friction in most differentials tV\ a ^ \\t^ e c ^ olct 
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ROTARY, POPPET, SLEEVE, PISTON AND OTHERS 



IN the writer's paper, read at the S. A. E. summer meeting, a 
number of different types of valve arrangements brought 
forth to compete with the poppet valve were represented and 
discussed. During the last few months there have appeared 
some new valve systems, comprising among them also several 
constructions, embodying in their valve gear a combination of 
valve types, formerly known and applied separately. In regard 
to these there can be expressed a presumption that inventors 
found it hard to work the field seeking new original valve types, 
and started to combine older ones in one or the other way. As 
a result, the constructions became more and more complicated, 
and to redeem this it is necessary to make claims as to fJieir 
great superiority over the others, simpler arrangements. Only 
a few of such combination valve systems are represented below, 
but it does not make it a hard problem to put different valve 
types together in some other manner. 

Combination Rotary and Poppet Valve 

Probably the most interesting of the combination valve systems 
is represented in Fig. 1. This system has been recently described 
in a number of trade papers, but for completeness a short de- 
scription of it is also desirable here. It is a combination of 
rotary and poppet valve. The single poppet valve a is held to 
its seat b by the spring c. Inside the seat b is located the rotary 
valve d of cylindrical form, the central part / of which serves 
as guide for the poppet valve stem g. The cylinder inlet port is 
»* and the exhaust e. The rest of the drawing clearly shows the 
method employed to secure combined operation of the poppet and 
the rotary valve. The timing of both valves is represented in 
Fig. 2, the exhaust duration being 231 degrees and that of the 
inlet 198 degrees of crankshaft movement. The port in the 
rotary valve extends about 114 degrees over its circumference, 
and the inlet and exhaust ports in the cylinder head each occupy 
about 80 degrees. 

The claims made in favor of this system are as follows: 

1. A single poppet valve of large size will insure ample open- 
ing with a minimum lift. 

2. The induction and exhaust passages in the cylinder head 
can also be made of very ample area. 

3. These two facts insure a rapid discharge of exhaust, re- 
sulting in a cool running engine, and similarly an easy flow and 
good charge of mixture are obtained on the induction stroke. 



4. The rotary valve is entirely shielded from the compression 
and explosion pressures in the cylinder. The only pressure to 
which it is subjected is the slight negative pressure during the 
suction stroke. As lubrication of the rotary valve does not 
seem to present any difficulties, there ought to be no wear to 
speak of. 

5. As the poppet valve remains open twice as long as is the 
case with the ordinary arrangement of two for each cylinder, 
and as the lift is less than half, it follows that the action m\ist 
be much quieter and sweeter, and that wear and tear will be 
lessened accordingly. 

In regard to these claims the following analysis can be made: 
To get the full advantage of port size in this system, the mini- 
mum lift of the poppet valve will have to be determined under 
consideration that the greatest openings of both valves be equal. 
It can 'be assumed that a motor with a 5-inch bore has a rotary 
valve of 3j4-inch outside diameter and a poppet valve with 3%- 
inch clear diameter. The cylinder port openings which register 
with the rotary valve might be of rectangular section i-inch high 
and extending, as said, over 80 degrees, having an area of about 
3 square inches. Consequently, the poppet valve has to have a 
lift of about 5-16 inch. Again, to get all the advantage from a 
large size of valve opening, the poppet valve should not start to 
close the inlet before the moment when the cylinder port has 
been completely uncovered by the rotary valve. Referring to 
position 3 in Fig. 2, stating that the rotary valve opens the in- 
duction, and considering that 80 degrees of its motion is required 
to attain the maximum port size, it will be found that during but 
114 0 — 8o° = 34 0 , counting half crank-shaft time, the poppet 
valve should close. On the other hand, in an ordinary poppet 
valve motor with the same opening duration, the corresponding 
time of valve closing will be 44 1-2 degrees, or about 30 per 
cent, of the total time slower. This rejects the claim made as to 
quieter and smoother valve action. 

The shape of the respective inlet opening curve a in Fig. 3 is 
of a different character, comparing with valve systems described 
in the writer's former paper. The curve a is unsymmetrical, 
reaching its maximum quite late. Its rise is more gradual than 
with some other systems, but its drop is quicker. Concerning 
the inlet, a reversed form of curve should be preferred. 

Less unfavorable is the exhaust. It is started by opening the 
poppet valve, which reaches its full lift during about 35 1-2 de- 
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F'lg. 1 — Diagram of a combination rotary valve In the head of the cylinder. Fig. 2 — Scheme of opening of the valves. Fig. 3 — Chart 
showing the crank-shaft movement In degrees referred to the Inlet opening 
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Fig. 4 — Section of a motor with a combination automatic and poppet valve. Fig. 6 — Section of a cylinder, showing a combination 
rotary and sleeve valve. Fig. 6 — Section of a cylinder showing a single piston valve. Fig. 7 — Section of a rotary cylinder motor 



grees of half-time motion, as compared with 57 3-4 degrees for 
an ordinary poppet valve. This quick exhaust opening really 
allows a quick and free escape of the burned gases. But with 
proper cam shape a similar quick opening, although of smaller, 
total size, could be obtained in an ordinary poppet valve motor 
also. 

The foregoing induces one to believe somewhat differently 
from what is stated in the claims accompanying the construc- 
tion. However, some of its good features cannot be denied, 
and it might prove to be very reliable if applied in practice. A 
proper development of the oiling system for the rotary valve is 
not to be solved easily in such a manner as to prevent the oil 
from entering into the motor cylinder and the gas passages. A 
particularly bad feature of the system is the leading of intake 
and exhaust gases through the same chamber which is formed 
inside the rotary valve. In the foregoing example the volume of 
the chamber is about 9 cubic inches. With the motor having a 
6-inch stroke, its piston displacement is 118 cubic inches, and its 
compression space of 25 per cent, of the total cylinder volume 
is about 39.5 cubic inches. During the induction stroke the 9 
cubic inches of spent gases left in the valve chamber from the 
previous exhaust will be carried into the cylinder, thus increas- 
ing about 22 per cent, the amount of spent gases contained in the 
explosive mixture. After the inlet the space of 9 cubic inches is 
filled up by fresh gases, which are expelled wastefully during the 
following exhaust. For the chosen size of motor this will in- 
crease its fuel consumption about 10 per cent. 

If it were not for the cited disadvantages in connection with 
a large chamber inside the rotary valve, the general valve action 
of the motor could be improved over that of the example taken. 
For instance, the same maximum size of 3-square inch inlet 
opening could be obtained with a cylinder port I 1-2 inches high 
extending only 70 degrees over the rotary valve circumference. 
Retaining the 114 degrees extension of the port through the 
rotary valve, the difference 114° — 70° = 44° would be left as 
time of duration for the poppet valve to close. This figure is 
about equal to that of an ordinary poppet valve. The shape of 
inlet opening curve also would be somewhat improved — b in 
Fig. 3. However, these improvements are connected with an in- 
crease to 13 cubic inches of the chamber inside the rotary valve, 
due to higher ports therethrough. The volume of spent gases in 
the explosive mixture would be increased 31 per cent, over that 



in systems with separate inlet and exhaust passages. The fuel 
consumption would increase 15 per cent. In consideration of 
the above losses the shape of rotary valve as represented in Fig. 
1 is a most unfavorable one. It could be improved by reducing 
the volume of the chamber inside of it. The losses will be de- 
creased though not eliminated. 

Combination of Poppet and Sleeve Valves 

In Fig. 4 another valve combination is represented, comprising 
automatically acting inlet and exhaust poppet valves and a 
single sleeve valve. The action of it is as follows: At the be- 
ginning of the motor suction stroke ports o in the sleeve valve 
b are open and gas is admitted into the cylinder through the 
automatic inlet valve i. During the induction period the sleeve 
b starts an upward motion, being operated from a half-time shaft 
c by means of a connecting rod d. At the end of induction the 
ports a become hidden in the cylinder head, which cuts off this 
period. The sleeve b continues its motion up and afterwards 
down so as to start again to uncover ports a at the time of ex- 
haust beginning. The pressure inside the cylinder forces the ex- 
haust valve e open, allowing the gases to escape during the whole 
scavenging stroke. The alleged idea of this construction is to 
shield the poppet valves from high pressure and temperature and 
to get large valve openings together with simplicity of mechanism. 

The opening character cannot be analyzed exactly, on account 
of the automatic valve action. Some figures relating to the 
sleeve valve timing are of interest. If its ports close the inlet 
with a 20 degree lag, and open the exhaust 40 degrees early, then 
the time between is 300 degrees, counting upon the crankshaft. 
The combined inlet and exhaust time will be the balance of 720 
degrees or 420 degrees, during which the valve port a remains 
open. Its maximum opening is reached at the middle of this 
period, viz., 210 degrees after exhaust beginning. With an ex- 
haust lasting 220 degrees it will be found that the sleeve b has 
traveled 10 degrees on its upward motion at the time when the 
inlet should start to open, respectively, when the piston starts its 
downward stroke. Thus the size of inlet opening given by the 
sleeve ports will decrease with the continued suction strcA^- On 
the contrary, the automatic inlet valve » opens more an< ^ mort 
due to increase of suction, caused by the rising r»\«,\.ott ,,e ^ ocl ^ 
Consequently there will be a moment somewhere K «je e ° ^ **v 
treme piston positions, when the port areas of ^ * -i^** 
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Fig.9 

French Motor said to be successful 



Fig. 8 — Section of a cylinder, with a combination oscillating and 
sliding valve. Pig. 9 — An Idea from France that Is regarded there 
as efficacious 

an equal figure. This port area has to be considered as the maxi- 
mum for the inlet. Contrary to the figuring of the inventor, 
this maximum port area will be much less than the area of 
ports a through the sleeve, and generally the automatic inlet 
valve does not open quickly, and the less quickly it opens the 
less will be the inlet port area maximum. Its value will be 
variable depending on the conditions under which the motor 
works. 

Against the provision made for the exhaust in the above con- 
struction it can be mentioned that the automatic exhaust valve 
leaves a certain pressure above atmospheric inside the cylinder, 
after completion of the scavenging stroke. Investigating this 
point by means of a common indicator diagram, it will be found 
that with increase of this remaining pressure is required a longer 
piston travel on the suction stroke before the fresh charge can be 
taken into the cylinder. This results in a decrease of fresh charge 
quantity drawn in, together with an increase of the relative 
amount of spent gases mixed with it. The explosive mixture will 
be bad and the motor will have a low efficiency. 

Combined Rotary and Sleeve Valves 

The valve arrangement represented in Fig. 5 differs from that 
of Fig. 4 only in that rotary or oscillating barrel valves are used 
in place of the automatic inlet and exhaust valves of the latter. 
Let the change of sleeve valve port size during the inlet be repre- 
sented by curve c in Fig. 3, and the lines d in the same figure cor- 
respond to the opening of the inlet rotary valve i in Fig. 5. The 
real shape of the opening curve with this valve combination will 
be represented by the starting part of line d until its intersection 
with curve c, after which it follows the latter. This resulting 
combination opening curve is shown in Fig. 3 by heavy lines. Its 
insufficient shape proportion is easily noticed, particularly if com- 
pared with that of the rotary valve. 

Neither Fig. 4 nor Fig. 5 arrangements can be considered suc- 
cessful in any respect. The sleeve valve generally carries many 
strong objections against its use, and thus these objections be- 
come applicable also against the above constructions. The ad- 
vantage of a favorable valve opening, which is being obtained 
with common rotary valves, is lost in the construction of Fig. 5 
on the greatest part of the induction stroke. Mechanical com- 
plication is increased. As to the main object of these construc- 
tions, the shielding of the outer valves, this appears to be solved 
entirely in the wrong way. Poppet valves with a proper seat and 
stem cooling are more apt to withstand high temperatures than 
the sleeve valve. In regard to rotary valves this cannot be 
stated positively, although even the little work done with this 
type of valve induces one to not believe them less reliable than 
the sleeve valve. Properly constructed they will do the work 
under any heat conditions at present used in connection with 
automobile motors. 



Single Piston Valve Motor 

Ending this discussion of combination valve systems, it might 
still be proper to mention some new valve arrangements, not be- 
longing to the combination type but embodying quite interesting 
ideas. Fig. 6 shows the general scheme of a single piston valve 
motor. The use of a single valve a for inlet and exhaust has been 
made possible in this construction by operating the valve through 
the compound motion of two eccentrics b and c. The intercon- 
nection of these eccentrics is such that during the latter part of 
the exhaust period and the early part of the inlet they assist each 
other and give the valve a quick motion. On the contrary, dur- 
ing the compression and part of the explosion periods both ec- 
centrics counteract each other, so that the valve remains almost 
stationary. This kind of irregular motion is necessary on ac- 
count of the difference in duration of the above said periods. It 
can be obtained either by using a combination piston and sleeve 
valve as described in the writer's former paper, or by using this 
single valve and a double eccentric opening mechanism. Of 
course the double eccentric motion is not limited to the piston 
valve only, but can be applied easily to the oscillating or sleeve 
valves, etc., also. In all cases the shape of valve opening curves 
will be quite favorable. The inlet curve will show a quick rise at 
the start and a more gradual closing. The exhaust will have the 
contrary — a gradual increase of valve velocity when closing. 

The very curious construction shown in Fig. 7 hardly appears 
to be practical, but it is being claimed for it that it not only 
works but works well. Even believing this, it would be interest- 
ing to see some figures as to the quantity of oil consumed. The 
cylinder a is provided with valve ports in its top part and re- 
volves itself, whereby the ports (or port) register with inlet and 
exhaust passages located through the surrounding water jacket. 
The cylinder rotates at one-quarter crankshaft speed, which is 
rendered possible by using double inlet and exhaust ports. Its 
drive is through a worm and wheel and can be understood from 
the drawing. The top of the cylinder fits on a slight taper g into 
the adjoining part of the waterjacket housing. Oil under pres- 
sure of 6 pounds per square inch is led to this taper and also to 
the lower packing b as shown. The cylinder a has spiral fins 
outside, which should assist the water circulation. The oil, being 
led to places as indicated, besides serving as lubricant, should also 
prevent the jacket water from penetrating into the crankcase 
through the packing b, and into the cylinder through the taper 
joint g. For the latter purposes the oil should be supplied in 
abundance, so that its flow overpowers the tendency of the water 
to penetrate into the joints, on their whole circumference. Thus 
it can be anticipated that a great part of the oil supply is wasted 
into the waterjacket. the rest of it being burned and carried away 
by the exhaust gases. 

It is also being claimed for the construction of Fig. 7 that the 
taper joint g of the cylinder head is self-regulating, because the 
spring d has a tendency to push the whole cylinder upward. On 
the other hand, the ball thrust bearing / in the top takes up this 
spring pressure and also the explosion pressure acting from the 
cylinder inside against its top. Such being the case, the wear in 
the joint g can be taken up only by hand adjusting bearing /, 
because it is hard to presume that the wear in this bearing will 
equal that in the joint. 

Combined Oscillating and Sliding Sleeve Valves 

Construction after Fig. 8 represents a certain interest because 
it employs a combined sliding and oscillating motion for its sleeve 
valve. The construction, which is more or less clear from the 
drawing, is such that during the compression and expansion 
periods the inlet and exhaust valve ports are hidden in the water- 
cooled cylinder head, shielding them from high temperatures. 
The sleeve valve itself has almost no sliding motion during its 
upper position, but its rotating motion is the greatest then. 
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Through the latter it is being shifted so as to bring its exhaust 
ports approximately in line over the exhaust openings of the 
cylinder as shown. The crank disk a operates the valve in this 
manner by means of a pin b, pivoted at the valve sleeve in c, and 
having a bearing d in the disk a. During the expansion period 
the sleeve valve starts downward, and in due time the exhaust 
ports of both sleeve and cylinder will register. At the lowest 
sleeve position again it will have the greatest rotative motion in 
the opposite direction, whereby the exhaust ports will be closed 
and the inlet will start to open. The inlet ports are closed by 
the continuing and increasing upward sleeve velocity, combined 
with slowing down of its rotation. The shape of the inlet valve 
opening curve will be irregular, viz., a quick straight line start, 
like that of a rotary valve, gradually acquiring the character more 
of a sinusoid curve. 

Fig. 9 represents a French sleeve valve construction, which has 
been actually built and tried and is said to be successful. The 
valve a is split lengthwise in b, allowing it a slight spring to keep 
tight the cylinder inside. The inlet port i and the exhaust port e 
are located one above the other, at both sides of the place adjoin- 
ing the split b. The valve is operated through a lever d with slid- 
ing blocks g on one end of it and a ball joint / on the other. The 
motion is transmitted from the crankshaft to a half-time shaft c, 
provided with a cam m, in which operates the bell crank u. This 
latter is also connected with a ball joint k to the lower end of 
the adjustable rod p, acting on the lever d. 

The construction is very complicated, with many joints and 
other places subjected to wear. Though this wear can be taken 
up in some places, there are others bound to have lost motion. 
The valve openings can be made of a very favorable character 
by using the cam m of proper shape. However, the start and 



end of the opening have to be made more or less lingering; other- 
wise the sudden motion impulse will create great strains in the 
operating mechanism, which has a number of weak points. 

Half -Sleeve- Valves 

Another French construction makes provision for using two 
separate sliding valves — one for the inlet, the other for the ex- 
haust, whereby each of these valves represents a half of a 
cylindrical sleeve valve, similar to that of the Knight motor. 
These half-sleeve valves work directly between the piston 
and the cylinder. The motor has separate half-time shafts for 
operating the valves, like the ordinary T type of poppet valve 
motors. The construction has a defect found also in the last 
previous one described, viz., the inside pressure upon the valve 
is not equalized, and a considerable force is required to over- 
come the friction between the valve and the cylinder wall. The 
latter construction is still worse in this respect, because with a 
decrease of gas pressure during the expansion stroke the valve 
surface exposed to this pressure increases. 

In conclusion, the writer wishes to repeat his opinion that 
those valve systems which should and which will compete success- 
fully with the poppet valve ought to be the least complicated 
mechanically. The combining of different valve systems with 
the intention to create an advantageous construction falls even 
in its avowed purpose. Moreover, in most cases the separate use 
of valve types, entering the combination system, ought to be 
better than the latter. 

Some further development of the individual valve types has to 
be accomplished before employing of combination systems can 
be justified, even as a means of getting around some doubtful 
points of the former. 
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DURING the past few years electrically refined steel has 
been a matter of discussion in many industrial centers. 
If I venture, in spite of this, to lay before this meeting 
a consideration of the comparative merits of electrically refined 
steel, or, in short, electro steel, it is because a renewed consider- 
ation of the subject appears to be justified and demanded by the 
industry. 

Though electric steel refining progressed slowly at first, it is 
now advancing with rapid strides and is being taken up readily 
by the entire industry. In spite of numerous publications con- 
cerning electro steel and the various systems of its manufacture, 
there is still a good deal that is obscure. 

Although I assume that members are, from what has been 
published, well acquainted with the various types of furnaces, 
the following will give a brief summary of the types which are 
available at the present time. All those furnaces which have 
got no further than being patented and those which have been 
tested and found no further application may be passed over. 
Principally, the following remain to be considered : The 
Stassano, Heroult, Girod, Kjellin, Frick, Hiorth and the Roch- 
ling-Rodenhauser. 

The Stassano furnace has three electrodes which form one or 
more arcs directly over the bath. The first Stassano furnace 
that proved acceptable to the iron industry was built in 1898. 
In order to effect a thorough mixing of the charge, particularly 
for alloy steels, the furnace is designed to rotate on an inclined 



plane. It is obvious that this design, as shown in Fig. 1, is not 
suited for large sizes. The loss of heat by radiation is ex- 
cessive, the space required to rotate the furnace with the elec- 
trodes extending sideways is considerable, the electrodes are 
liable to break and the charge resulting from the furnace is not 
always uniform. 

Although a number of the Stassano furnaces were operated 
successfully in the early part of the electro-steel period, most of 
them have been retired with the advent of more satisfactory 
systems. 

In 1900 Heroult applied for a patent on his furnace, which is 
the best-known and most successful electro furnace of to-day. 
After having approached the leading American and European 
steel producers in vain, trying to induce them to take up his in- 
vention, Heroult met Lindenberg, then me owner of a small but 
well-known crucible steel plant in Germany. With Lindenberg"s 
financial backing and under the direction of Richard Eichoff 
(Professor of Metallurgy at the Royal Academy of Mining in 
Berlin) two experimental furnaces of Yi and x'4 tons capacity 
were erected in 1905. On February 17, 1906, the first charge of 
commercially manufactured electro steel was poured at the 
Lindenberg Works, and since March 23, 1906, two furnaces have 
been in uninterrupted service. 

In the Heroult furnace the arc is not formed between the car- 
bons as in the Stassano furnace, but between the carbon and the 
bath of the metal, so that the current which passes through the 
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carbons also passes through the bath of metal (see Fig. 2). The 
construction of this furnace offers several advantages over the 
Stassano furnace. As the carbons are arranged vertically there 
is less chance of heating the roof, which is removable. The fur- 
nace does not need to be rotated and is more simple in con- 
struction. 

The third arc furnace to be mentioned is the Girod furnace, in 
which one electrode is a suspended carbon and the other iron, 
placed at the bottom of the furnace and water cooled (see Fig. 
3). A furnace closely resembling the Girod type had been con- 
structed in 1878-79 by Werner Siemens, but without attaining any 
success. Girod, in using water-cooled electrodes, hopes to com- 
bine the advantages of the resistance furnace with those of the 
arc furnace. However, since the resistance of the carbon elec- 
trode in his furnace is several thousand times as large as the 
resistance of the bath, it can be figured easily that the heat 
caused by the resistance of the bath constitutes a negligible quan- 
tity. On the other hand, it is evident that in the Girod furnace 
there will be a gradual increase in temperature from the water- 
cooled bottom electrode to the active surface of the bath, and 
the metal which is solid near the electrode becomes pasty at first 
and then liquid as the distance from this electrode increases. In 
alloying the charge with elements of a very high melting point, 
like tungsten, with a specific weight several times as high as that 
of iron, this cold furnace bottom cannot be considered an ad- 
vantage. 

Suppose an alternating current is passed through a current of 
copper wire called the primary, and another coil be suitably 
placed near it, then a secondary current will be induced in this 
coil. without the two coils of wire being in any way connected 
together. This property of an alternating electric current en- 
ables a comparatively small current in the primary winding to 
induce a very large current in the secondary winding with a 
very small loss of power, the currents being inversely propor- 
tional to the number of turns in the respective windings. This 
principle of induction enables as large a current as may be re- 
quired to be produced in an ideal manner. Ferranti utilized 
this principle in the first instance by inducing currents in the 
body to be heated, and paved the way for all the modern electric 
furnaces of the induction type. He obtained in 1887 a British 
patent for his invention, which has not attained practical im- 
portance. 

Fig. 4 shows an induction furnace having the principal points 
of the Kjellin furnaces. In this furnace the primary winding is 
placed within a cylinder made of refractory material, and either 
cooled by water circulation or forced draught. The annular 
hearth surrounds this cylinder and contains the metal, which is 
an electrical conductor and acts as a single-turn, secondary wind- 
ing. If a current is passed through the primary winding, an 
exceptionally large current is induced in the metal in the hearth, 
which heats the metal, practically the total amount of electrical 
energy being converted into heat. 

The construction of the Frick furnace (Fig. 5), which has 
also attained practical importance, is very similar to that of the 
Kjellin furnace. The principal difference between the Frick and 
the Kjellin furnaces is that in the former the primary windings 
are placed above and below the annular hearth instead of within 
it. The heat is produced in the same way in both furnaces. 

The Rochling-Rodenhauser furnace, which has been patented 
since 1906, has a hearth of a very different shape from the in- 
duction furnaces previously described. This furnace is con- 
structed for single-phase and for three-phase current, having 
two grooves in which metal is melted in the first case and three 
in the second. In both cases these two or three grooves or heat- 
ing channels, each of which correspond to the annular hearth 
of one of the above-mentioned induction furnaces, open into a 
distinct open hearth, the working chamber, where all the 



metallurgical operations take place; the grooves, which have a 
comparatively small cross-section, form the secondary circuits 
in which the currents which heat the metal are induced (Fig. 6, 
single-phase Fig. 7, three-phase, design). 

The author has spent considerable time in Europe this year 
studying the various methods of producing high-grade steel, as 
well as the different types of electro-furnaces. The members of 
the Fifth International Congress for Mining and Metallurgy, 
held this summer at Diisseldorf, Germany, were invited to visit 
various steel mills, among others 

Steel Works, Rich. Lindenberg, A.G., with 2 Heroult-Lindenberg 
furnaces. 

Steel Works, Becker, A.G., with 1 Girod furnace 
Steel Works, Minkemoeller, with 1 Stassano furnace. 

Through invitation of the iron and steel works, Rochling 
Bros., the author further inspected the two induction furnaces 
of the Rochling-Rodenhauser type at their Volkingen plant; 
likewise, the Krupp Steel Works, at Essen, where several types 
of electro-furnaces (Girod and Frick) are being tried out, and 
the steel works "Deutscher Kaiser," the works of August 
Thyssen, the German Carnegie, where three Heroult-Lindenberg 
furnaces, two of 7 tons each and one of 15 tons, are at work. 

In nearly every instance I found the electro-process being 
carried on in conjunction with either the converter or the open 
hearth, the charge being melted and over-oxidized in either the 
converter or the open hearth and refined and deoxidized in the 
electro- furnace; steel of every description and for every purpose 
being made, structural rail steel, tool steel, armor plate, etc., the 
refining process always being carried just so far as is considered 
sufficient for the purpose. 

For equal toughness electro steel can carry from .10 to .20 per 
cent, more carbon than crucible or open-hearth steel, possessing 
in consequence greater resistance to wear and tear, and allowing 
a reduction of sizes as proportionately shown in Fig. 8. 

The rail specifications of the Royal Prussian railroads call for 
a certain deflection (3% in:) at a given minimum tensile strength 
(100,000 lbs. per square inch). With Thomas steel four to five 
shocks cause this deflection at the tensile strength stated. Rais- 
ing the tensile strength caused the steel to fail in the shock test. 
An electro-steel rail slightly higher in carbon and having a 
tensile strength of 124,000 lbs. per square inch, with otherwise 
identical chemical composition, took eight blows before the re- 
quired deflection was reached, while breakage occurred only 
after the fifteenth blow. 

Compared with crucible steel of identical chemical composi- 
tion, electro steel possesses a greater density, complete absence 
of blow-holes, cracks and surface flaws, is less susceptible to 
the influence of copper and arsen, forges more readily and is 
able to withstand a higher heat. Electro steel can be made purer 
than, crucible steel, and permits every alloy and chemical com- 
position, like 4 to S per cent, silicon steel, 2 per cent, aluminum 
steel, etc. 

The principal point of its superiority as compared with other 
makes of steel, however, and the one to which its high dynamic 
qualities have to be attributed, is not so much the low amount 
of impurities but the almost total absence of gases mixed and 
combined with the steel, principally nitrogen and oxygen. 

As an expression of this superiority in actual figures the tabula- 
tion given on page 140 needs no further comment. 

Motor Car Purposes 

Having given an outline of electro steel as to manufacture 
and quality, a few words about its value for motor car purposes 
may not be out of place. In our present-day practice y/i per 
cent. Nickel steel and Chrome Nickel steel seem to be the aver- 
age material for cars that are expected to last more than one 
season, although cars made entirely from the lowest priced open- 
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Fig. 3.— The Cirod Electro Furnace, showing one car- 
bon electrode on top and the iron electrode on the 
bottom. 



Fig. 4.— The principle of the Kjtllin Electro Furnace, 
producing the heat required by induction. 




pi^ 1 — Stassauo Electro Furnace with rotating device. 





Fig. 1 — The Rochling-Rodenhauser Three-Phase In- 
duction Furnace. 



Fig. 6— The Rochling-Rodenhauser Single-Phase In- 
duction Furnace. 
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Fig. j.— The Fnck induction Furnace, having the in- 
ductor parallel to the charge instead of concen- 
tric, as in the Kjcllin Furnace. 





Fig. 8.— Electro Steel against Open-Hearth Steel. Th 
cross-lined section represents open-hearth steel ; the 
black section electro steel. The smaller section 
of electro steel having precisely the same 
dynamic value as the much larger 
of 
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hearth steel are abundant. It is not within the scope of this 
consideration to advise motor car designers what grade of steel 
they ought to specify for their products. The following table 
(Fig. 9) of comparative merits of carbon, nickel and chrome 
nickel steel may be, however, not entirely valueless. This table 
takes into consideration a 20 per cent, carbon steel, the same 
with 4 per cent, of nickel added, and with 4 per cent, of nickel 
and 1.5 per cent, of chromium added. The curves show the 
tensile strength in the annealed and in the hardened condition of 
these three qualities, the shaded section showing the gain in 
strength and the loss in contraction as caused by the heat treat- 
ment. Since a contraction of 20 to 25 per cent, is entirely suf- 
ficient and any excess beyond this figure does not materially 
increase the value of the steel, it may readily be seen from these 
curves which grade of steel should prove the greatest benefit 
for automobile purposes. The co-ordinate T.S. shows the tensile 
strength in pounds per square inch. These curves are based 
upon the grades of steel that can be had everywhere in the open 
market. 

By taking electro steel as the base material for alloying with 
nickel and chromium, the values shown by these curves may 
easily be exceeded. One standard grade of electro chrome 
nickel steel as manufactured by the Lindenberg Mills has in 
the annealed state an elastic limit of more than 250,000 pounds 
per square inch, and is being used for motor car purposes, for 
gun shields, etc. This material, rolled into sheets % inch thick, 
annealed, withstood successfully a bombardment with the latest 
type of German army rifle at a distance of less than 250 yards, 
not a single bullet being able to pierce the sheets. Another 
grade of electro chrome nickel steel from the same mill and 
extensively used for gears, etc., has a tensile strength of 185,000 
and an elastic limit of 180,000 lbs. per square inch, which are 
raised by proper heat-treatment to 285,000 lbs. tensile strength 
and 280,000 lbs. elastic limit, the incidental reduction of area 
being about 30 per cent. 

Comparing these figures with the nickel and chrome nickel 
steels used in considerable quantities by American automobile 
makers, and showing in the annealed state a tensile strength of 



about 100,000 lbs. and an elastic limit of from 60,000 to 70,000 
lbs. per square inch, the great difference between tensile strength 
against elastic limit is at once apparent. While in high-grade 
electro chrome nickel steel less than 3 per cent., this same 
difference amounts to more than 30 per cent, in most of the 
steels that are used at the present over here. 

It has to be remembered that the value of a steel is indicated 
by its elastic limit, while the resistance it offers against machin- 
ing is plainly given by the tensile strength. In the one case then 
the expenses for tooling parts correspond closely to the value 
they are going to have in the car; in the other case for every 
100 per cent, of machining expenses only about 70 per cent, of 
value is returned. Moreover, though it is needless to again em- 
phasize the fact that electro steel has more strength and endur- 
ance, it has to be remembered that a considerably smaller quan- 
tity will suffice for a given purpose. The saving in the amount 
of steel required more than compensates for the difference in 
price, if there is any. The resulting dimensions of parts, .how- 
ever, decrease the amount, time and expense of machining, in- 
crease the productive ability of tools and machines, lower the 
share of overhead charges per work-unit and, finally, reduce the 
weight of the finished car. The purchaser of the car has the 
benefit of a higher factor of safety, a lightweight car, low tire 
and gasoline expenses, small repair bills and last, but not least, of 
a car that will last him several times as long as one made of a 
lower grade of steel. The manufacturer, then, saves money in- 
numerous different ways by choosing the best grade of steel con- 
forming to his requirements, and ultimately his customers will 
be satisfied and be his best advertisers. 



Solidified Gasoline Invention — Consul Albert Halstead sends 
from Birmingham a press description of a chemist's invention 
for converting gasoline or petrol into a stiff, white jelly. It is 
effected by adding 1 3-4 per cent, of steatite and alcohol. A 
high-powered automobile recently made long trips in England 
successfully using the new jelly, for which the inventor claims 
an economy of 30 per cent. 
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Fire Protection E 



B. POPE DISCUSSES REASONS FOR AUTOMOBILE FIRES AND METHODS OF 
ENGINEERING BY WHICH THEY MAY BE PREVENTED 



THAT there is a certain amount of fire risk attendant upon 
the storage and operation of cars is a fact that most 
automobile men, accustomed to taking proper precau- 
tions, are perhaps too much inclined to make light of. 

By reason of the fact that it uses a highly inflammable form 
of liquid fuel, the gasoline automobile commonly is saddled with 
a greater nominal risk than is rightfully its own. To remove this 
impression would be a profitable undertaking in many ways; it 
would strengthen the confidence of the public in the motor 
vehicle ; it would be of material benefit in convincing the manu- 
facturer and merchant of the advantages of motor transportation 
as an adjunct to his business, and it would eventually eliminate 
unjust discrimination between this and other transportation 
mediums. 

The average modern, well-equipped garage is so constructed, 
arranged and outfitted as to be as safe, relatively speaking, as 
could be desired. Unfortunately this is not true of the average 
garage the country round. Many such establishments have been 
converted from other uses, many have been built hastily and 
without due regard to certain definite precautions that should 
be embodied in every garage that may properly be called safe. 
With such establishments the engineer who is in any way in 
touch with installation and operation work may well concern 
himself. It is unquestionable that many of them are positively 
dangerous, not only as pecuniary risks, but in material degree as 
a menace to the reputation of the industry. 

The principles of safety in garage construction include the im- 
perative need of fireproof building construction, constant and 
effective ventilation of all floors, thorough drainage embodying 
well-ventilated settling chambers to prevent the accumulation of 
volatile oils and inflammable vapors in sewers, isolated heating 
plants, isolated storerooms for inflammable supplies, underground 
fuel tanks, and, wherever possible, provision for dispensing fuel 
and oils in the open air or at least in an isolated court or pas- 
sage which is subject to thorough ventilation at or about the 
ground line. 

The garage risk is twofold. It involves the possible risk aris- 
ing from the storage and handling of large quantities of oil. It 
also involves a certain amount of risk due to the housing of a 
large or small number of cars, each of which may be considered 
in itself a risk. In an ill-ventilated garage a spark from the un- 
protected controller of an electric car, the arcing of a switch at 
a charging board, a stray spark from the ignition system of a 
gasoline car, a back-fire or a muffler explosion may cause a fire 
through the ignition of stagnant gasoline vapor or gas. 

The problem of fire risk as involving the individual machine 
may be considered under two general headings : first, the power 
plant, and, second, the general vehicle structure. Under the 
first heading electric and gasoline equipments may be discussed 
independently. 

Considering, then, the power element of the electric vehicle, 
it is apparent that there are but two possible sources of risk, 
namely, the electric spark and the overheated wire. Sparks may 
occur at the controller, at the motor or from crossed wires or 
short-circuits caused by disarrangement of the wiring or con- 
nections. The liability of burn-outs, either in the motor or in 
the connections, is small, though burned-out motors are by no 
means unknown to electric vehicle history. 

All controller and motor mechanisms should be iron-clad and 
the controller, at least, asbestos-lagged if its construction is 
such as to render it at all liable to arcing at the contacts. All 



conductors, whether on battery, motor or bell and lighting cir- 
cuits, should be thoroughly protected against chafing and dis- 
arrangement and all outside connections should be protected in 
suitable junction boxes. 

In the case of the gasoline machine the risk is more involved, 
first, because the power plant itself contains greater elements of 
danger, and, second, because the presence of considerable quanti- 
ties of gasoline and oil increases the liability of a fire spreading, 
regardless of its origin. The gasoline car risk may be divided 
into primary and secondary elements. Considered in order the 
elements of direct risk are : Fuel tank, fuel piping, carbureter, 
exhaust piping and muffler. 

Secondary elements of risk or those which in conjunction with 
one or more of the direct elements may lead to a fire in the car 
itself are : Ignition system, general arrangement. 

Just as "crossed wires" are blamed for a majority of building 
fires of otherwise unexplained origin, so "explosion of gasoline" 
is the cause assigned to most automobile fires. But the automo- 
bile engineer must seek further in order to arrive at a proper 
means of preventing loss. There is no question that the air 
inlet to gravity tanks should be protected by a gauze screen as 
a means of preventing the ignition of the free gas within the 
tank, while pressure tanks might be provided with a blow-out 
plug mounted over a screened orifice as a means of preventing 
an explosion and providing an outlet for the fuel vapor during 
a fire. As a special means of precaution it is possible to con- 
ceive of an emergency shut-off for the carbureter feed pipe, 
spring-actuated and ordinarily held open by a plug of fusible 
metal. Such an arrangement could be so constructed that it 
would close the gasoline line automatically should the contents 
of the carbureter take fire. With suitable measures to prevent 
carbureter fires, however, this would seem uncalled for. But it 
is particularly important that the regular gasoline shut-off from 
the tank be so located that it may be reached in an emergency 
without difficulty or delay. 

Combined with the occasional tendency to back-fire, probably 
the greatest source of danger in the average carbureter is leak- 
age arising from improper adjustment. As this cannot be fore- 
stalled by the designer, the only thing left for him to do is to 
provide a separate drip for the carbureter outside the sod pan. 

The exhaust side of the motor is commonly regarded as being 
free from danger in respect to fires, but it is not absolutely so. 

The ignition system has been mentioned as a secondary ele- 
ment'of risk. It becomes so only when so constituted that a stray 
spark at the timer may serve to ignite inflammable vapors which 
may have collected under an improperly ventilated hood. 

As far as lubrication is concerned it may be considered that 
the presence of waste oil in the sod pan, on the outside of the 
cylinders and crankcase and on the interior of the engine com- 
partment, adds to the risk, though not tending to incite con- 
flagration. 

One other question which arises in this connection is that of 
illumination. It is commonly considered that no great risk is 
involved, even in the use of kerosene lamps, and probably the 
only instances in which the lamps have been in any way con- 
cerned with the starting of automobile fires have been in cases 
where a detached lamp has been used as a searchlight by some 
short-sighted Diogenes of the car in search of an honest leak. It 
is beyond question, however, that the more general adoption of 
electric lighting on cars, even on those of the commercial type, 
will be of assistance in reducing the nominal risk of fire. 
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Automobile Road Building 



LOGAN WALLER PAGE, DIRECTOR OF PUBLIC 
ROADS, UNITED STATES DEPARTMENT OF AGRI- 
CULTURE, TELLS OF METHODS, CONDITIONS AND 
WEAR 



BEFORE discussing the construction of automobile roads it 
may not be amiss to consider briefly the action of auto- 
mobile traffic on roads as compared with horse-drawn 
traffic. Under horse-drawn traffic a well constructed macadam 
road wears out in two ways: (i) by actual wear of the road 
material due to impact and abrasion of iron shoes and iron- 
tired wheels, and (2) by disintegration of the road surface apart 
from the wear of the road material. The first form of wear 
actually reduces the second by constantly forming new binding 
material to replace that which is removed. Where a suitable 
road stone is employed, this replacement keeps abreast with the 
removal of the products of wear and the road wears out slowly 
and uniformly. The cost of maintenance is therefore kept 
within economical limits. On macadam roads, and, in fact, on 
any type of road, the rubber-tired automobile causes but little 
wear of the material of which the road is constructed. Unless, 
however, the individual fragments or units of which the road 
is composed are firmly held in place, the powerful shearing 
action of the driving wheels displaces these fragments and so 
causes rapid disintegration of the road surface. This action 
increases with the speed and weight of the vehicle, and is most 
pronounced on curves, owing to skidding of the machine at such 
places. The use of chains and other anti-skidding devices 
hastens somewhat the wear of the road material. 

In the construction of automobile roads there may be one of 
three conditions to meet: 

(1) The road may be subjected to automobile traffic only, in 
which case excessive speed is often encountered. Speedways 
and race tracks are examples of such roads. 

(2) The road may be subjected to moderate automobile traffic 
and light horse-drawn traffic as in the case of parkways and 
pleasure drives. 

(3) The road may be subjected to mixed traffic, including 
automobiles and heavy horse-drawn or teaming traffic as in the 
case of many of our country and suburban highways. 

While each of these conditions can be successfully met by 
different forms of construction, there are certain fundamental 
principles which should never be lost sight of in attempting to 
meet them. For instance, in roads subjected to horse-drawn 
traffic a certain degree of resiliency is highly desirable, while 
in those subjected to automobile traffic only, resiliency is a 
minor consideration, owing to the cushioning effect of the rubber 
tires. Therefore, an automobile speedway or race track may 
well be constructed of some rigid material, such as Portland 
cement, concrete or brick. Roads constructed of such materials 
are particularly well adapted to withstand the shearing action of 
machines driven at high speed, for the individual parts are held 
rigidly in place by a powerful chemical set in the case of 
cement concrete and by a mechanical set in the case of bricks 
or blocks. If such roads are well constructed and properly 
banked at curves, they should be practically unaffected by auto- 
mobile traffic and if well crowned and drained should last in- 
definitely, providing due precautions are taken to prevent expan- 
sion or contraction cracks, by placing expansion joints where 
needed. Macadam or gravel roads surfaced with a good grade 
of bituminous binder may give temporary satisfaction for this 
class of traffic, but it is doubtful if either the bituminous sur- 
faced or bituminous constructed road will eventually prove as 
economical, owing to the necessity for more frequent treatment 



or repairs. In this connection, it will be of interest to compare 
the cost of the brick-paved track at Indianapolis with other 
large automobile race courses during a period of five or ten years. 

The very factors that make cement concrete, brick and blocks 
desirable materials for the construction of strictly automobile 
roads cause them to be far from ideal materials for the con- 
struction of roads subjected to mixed traffic. Brick and cement 
concrete, being non-resilient, are hard upon horses and make 
noisy roads under the impact of iron-shod hoofs. Such roads 
are therefore undesirable for parkways and pleasure drives. 
Besides this, all types of brick and block pavements are at the 
present time far too expensive for the average park and pleasure 
drive. Surface treated macadam and gravel roads are, as a rule, 
well adapted for the class of traffic here encountered, providing 
a suitable binder is intelligently applied. The roads are, as a 
rule, under constant supervision, so that it is possible to make 
a number of applications of the binder during a season, if neces- 
sary, without exceeding economical limits. The materials used 
in such treatment may be hygroscopic salts, oil emulsions or 
more or less fluid bituminous binders, according to specific local 
conditions which will have to be met. 

Hygroscopic salts, oil emulsions and very fluid oils and tars 
are employed mainly for the purpose of laying dust, but in so 
doing they protect the road to a great extent from the destruc- 
tive action of motor vehicles. As long as the finer products of 
wear are retained upon the road in sufficient quantity to bind 
the coarse mineral fragments together, the automobile can do 
but little damage. As soon, however, as these materials lose 
their dust-laying effect or are removed from the road, the de- 
structive action begins and if not quickly checked will cause 
rapid disintegration of the road. For this reason it is necessary 
that the treatment be made under competent supervision and at 
just the right time in order to secure economical results. 

Hygroscopic salts, such as calcium chloride, are usually applied 
in solution and serve to intensify the dust-laying effect of water. 
Oil emulsions, while applied by means of water which acts as a 
carrier, serve as dust layers after the water has evaporated. 
Certain types are, however, essentially greasy and exhibit no 
binding value. This may also be true of the light petroleum and 
tar products, and when such is the case more harm than good 
may ultimately result from their use, for by surrounding the 
mineral particles with a film of grease they act as lubricants 
and gradually break up the already existing bond of the rock 
dust. If they are not applied in excessive quantity, a season or 
more may elapse before their injurious effect is noticeable, and 
then the road will begin to ravel and disintegrate, although more 
than sufficient fine material may be present to serve as a binder 
under normal conditions. When this happens, little can be done 
except to build a new road, for it is almost impossible to rebond 
the lubricated fragments even by the application of a good bind- 
ing material. In the surface treatment of roads with oil or tar 
products, it is poor policy to make use of a material even for 
dust laying, which will not also serve as a binder. Non-realiza- 
tion of this fact has undoubtedly been responsible for the failure 
of many surface treated roads. 

Besides the temporary binders or dust palliatives above men- 
tioned, good results have been obtained in the treatment of 
parkways with refined oil and tar products heavy enough to 
require heating before they can be applied. Such materials, if 
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containing a good binding base, form a mat or carpet over the 
surface as they become incorporated with the dressing of stone 
chips, sand or gravel, which is given the road after their appli- 
cation. This mat takes up a considerable amount of wear, and 
at the same time protects the underlying surface from disintegra- 
tion. Until the point of saturation of the bitumen for dust has 
been reached, the road will be practically dustless. This method 
of treatment should prove effective for at least one year to be 
-economical. In some instances the effect is of longer duration, 
depending largely upon weather conditions and character of traf- 
fic which the road receives. 

Horse-drawn traffic is more destructive to these mats or car- 
pets than automobiles, particularly in rainy weather. If, however, 
it is confined to light carriages and buggies and the proportion 
•of these vehicles to automobiles is small, they do but little per- 
manent damage. In such instances the passage of a large num- 
ber of automobiles iron out the marks of hoofs and the grooves 
cut by steel-tired wheels almost as fast as they are formed. 

Before leaving the subject of surface treatment, mention 
should be made of one other surfacing material which acts as a 
powerful temporary binder. This material is the concentrated 
waste liquor obtained from sulphite process wood pulp mills. It 
is soluble or miscible in all proportions with water and is applied 
by means of an ordinary sprinkling cart. It is particularly well 
adapted for use on automobile roads, and produces a hard, well 
bound surface, providing all excess of dust is removed before it 
is applied. 

The economical construction and maintenance of the type of 
road which is subjected to mixed automobile and heavy teaming 
traffic is probably the most difficult and important problem that 
to-day confronts the road engineer. As previously stated, this 
type covers many of our country and suburban highways. Fre- 
quent application of surface binders under most circumstances 
cannot be considered even if such treatment would prove satis- 
factory, for the reason that these roads are not under the con- 
stant supervision given to park and pleasure drives. Surface 
application of the heavier bituminous binders has not proved 
satisfactory where teaming traffic is heavy, owing to the fact 
that the heavily loaded and comparatively narrow steel-tired 
wheels cut through the bituminous mat in wet weather, and 
soon cause disintegration. The action of iron-shod horses' hoofs 
is also more severe than on pleasure drives, owing to the 
heavier loads which are hauled over the road. For the preser- 
vation of existing roads, surface treatment may be resorted to, 
but when the road is sufficiently worn out to require resurfacing 
or when a new road is to be constructed, it is far better policy 
to incorporate a binder in the road during construction or re- 
construction. 

Brick and block pavements are, as a rule, too expensive for 
this kind of road, and the non-resilient types are undesirable for 
reasons before mentioned. Where excessively heavy teaming 
traffic is encountered, the inconvenience of the noisy brick and 
cement pavement may be more than offset by their lasting quality, 
but under ordinary conditions the bituminous constructed mac- 
adam road will be found most satisfactory. In the construction 
of bituminous macadam roads it is seldom necessary to incor- 
porate the binder with more than the upper two or three inches 
of stone constituting what is known as the wearing course. This 
is usually done in one of two ways, known as the penetration 
method and the mixing method. 

The penetration method seems to be the more popular to-day, 
although good results are not as assured as in the mixing 
method. For both it is, of course, absolutely essential that a 
good grade of bituminous binder be used, and failure to obtain 
such a binder has undoubtedly been the cause of many unsatis- 
factory experiments along this line. For the penetration method 
semi-solid petroleum, asphalt and tar products or viscous fluid 



cut-back preparations may be employed, and certain modifications 
of the general method will often be required to meet the char- 
acter and consistency of the binder. The same is true of the 
mixing method. 

For a road six or eight inches thick, the foundation is pre- 
pared in exactly the same way, irrespective of the method which 
is later to be employed. All but the upper two or three inches 
is built as in ordinary macadam construction, with the exception 
that the voids are somewhat more carefully filled with fine stone 
screenings. This course may or may not be puddled with water 
according to circumstances, but in any event no surplus of 
screenings should remain on the surface to interfere with a 
proper interlocking of the foundation and wearing course. 

In the penetration method a wearing course of broken stone, 
ranging in size from one-half inch to about one and one-quarter 
inches is laid upon the prepared foundation to a depth of ap- 
proximately three inches and rolled until the stones interlock. 
The bitumen, heated to a considerable degree of fluidity, is then 
poured or sprinkled over the surface at the rate of from one to 
one and one-half gallons per square yard. This should penetrate 
the wearing course and completely cover it for a depth of at 
least two inches. Clean stone chips are next applied in sufficient 
quantity to fill the surface voids and prevent the binder from 
sticking to the roller wheels, and the road is then well rolled. 
A seal or flush coat of hot bitumen is painted on the surface at 
the rate of from 0.3 to 0.5 gallon per square yard, after which 
sufficient stone screenings are applied to take up all excess of 
bitumen. 

In the mixing method the wearing course which is usually laid 
to a finished depth of two or two and one-half inches is com- 
posed of a more or less carefully graded mineral aggregate 
which has been previously mixed or coated with a hot bituminous 
binder. After being rolled this course is painted with bitumen 
and finished off in the same manner as described under the pene- 
tration method. 

One other type of automobile road which is now being studied 
under my supervision, and which has so far given some promise 
of success, is Portland cement concrete, to which has been added 
during the mixing process from ten to fifteen per cent of 
residual petroleum upon the basis of cement used. This road, 
when painted with a coat of bitumen and covered with a thin 
layer of sand or stone screenings, seems to possess a number of 
advantages lacking in the straight cement concrete roadway. 

Recognizing the Horse a* Unsanl- 

Paris to Be Sanitary tary, the city of p«n«, in France, 

Goes Over to the Automobile 

THE horse will have to go from the Street Sweeping Depart- 
ment of the city of Paris. He is too slow for work in 
crowded cities, and as time is money he has become too costly. 
The Street Sweeping Department has had in use for some time 
a number of rotary sweepers driven by a small four-cylinder 
motor, and have now taken delivery of a series produced for 
them by the Renault Co. Here the motor is a small two-cylinder, 
similar to the one employed extensively in Paris for taxicab 
work. The motor part is entirely on standard lines, the only 
difference forward being that large diameter metal-shod wheels 
are employed. At the rear the frame members are strongly up- 
swept, very large diameter wood wheels being employed. Sus- 
pension at the rear is secured by means of a transverse inverted 
semi-elliptic spring. Drive is taken to the rear axle through a 
three-speed gear box, the gears being operated by the usual type 
of side lever, while a separate central lever serves to put into 
gear the shaft driving the rotary brush. 
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Motor Under Seat" Truck 



ADVANTAGES OF THIS CHARACTERISTIC OF CON- 
STRUCTION CONSIDERED COMPARATIVELY BY 
B. D. GRAY, MEMBER OF THE SOCIETY, AS AGAINST 
"FRONT TYPE" 



THE "raison d'etre" of the commercial motor vehicle as 
compared with the horse-drawn vehicle, is one of effici- 
ency and economy; efficiency in rapid, safe, and reliable 
transportation of goods, and economy in the net cost of obtaining 
the desired result 

For straight-away going in the open country, or in towns 
where the streets are wide and traffic is not congested, the general 
design of a truck makes little difference, except for the advan- 
tage to be derived from a nearly even distribution of the load on 
the front and rear axles, in decreased tractive effort on soft 
roads and less tendency to side-slip on hard slippery pavements. 

It is necessary to have slightly more than half the total load 
on the driving-wheels to secure the necessary traction, the most 
desirable proportion being about three to two. 

The nearly even distribution of the load possesses further ad- 
vantages in relieving the rear springs, axles, wheels, bearings and 
tires of some of the inherent side-thrust, and effecting a slight 
saving in the cost of maintenance, particularly on the tires and 
bearings. 

In narrow streets and in congested traffic the shorter vehicle 
with its shorter wheel-base permits much greater facility in 
driving, not only in threading its way through traffic, but in 
turning corners, driving in narrow streets, backing up to a plat- 
form, and in occupying considerably less space when backed up 
to a platform, or standing crosswise in a street. 

In considering economy one must take into account in addition 
to the actual cost of operation, the space required for storing 
vehicles, and for loading and unloading. A 25 per cent to 30 
per cent increase in the overall length of the vehicle for say a 
12-foot loading space necessitated by the "motor in front" type, 
is a serious disadvantage from this standpoint. It means that 
for storage room alone 25 to 30 per cent greater space must be 
provided for the longer vehicle, to say nothing of the extra free 
space required for manipulating it in the garage, and the extra 
length of elevator required where the vehicle has to be lowered 
into the basement to be washed, and then taken up to one of the 
upper stories to be stored for the night, as is usually the case 
in large cities. 



Perhaps the only plausible reason to be advanced for the 
"motor in front" type of commercial vehicle is accessibility, but 
in practice this amounts to nothing, because in modern construc- 
tion the motor under the foot boards is quite as accessible for 
all ordinary care and adjustments, as when placed in front under 
a bonnet; and when it becomes necessary to remove the motor 
for a general overhauling, neither type possesses an advantage 
over the other. 

It may be claimed that the shorter vehicle, with the greater 
load on the front axle is difficult to steer, but experience proves 
that it may be so constructed as to steer quite as easily as may 
be desired. 

In summing up the advantages possessed by the "motor under 
the seat" type, the following may be mentioned : 
Less overall length for a given length of loading space. 
Shorter wheel-base for a given length of loading space. 
Less weight. 

Greater facility in handling in congested traffic and narrow 
streets. 
Less power required. 

Lower cost of maintenance, in fuel, tires and bearings. 
Less storage space required. 
Less space required at loading platforms. 
Less space required in street, whether vehicle is moving or 
standing. 



Don't annoy the accommodating salesman by asking him all about 
the things he is placed to watch; why should he know 
all the answers to your curious questions? 

Don't take the demonstrator at his word; if he states that the 
live rear axle is of the floating type, why pull the jack* 
shaft out of its lodging place just to see if what he says 
is true? 

Don't ramble around the arena day after day, gazing at beauty 
on legs and wheels and become so confused that you would 
not know a good automobile if you met it face to face — 
make a business of it; find what you want and tell the 
maker's representative to send it around to your house. 




Magneto Ignition Practices 



DISCUSSING AND ILLUSTRATING MAGNETOS AS THEY 
ARE EMPLOYED IN AUTOMOBILE MOTOR IGNITION 
WORK, STATING THE LIMITATIONS AND DEPICTING 
THE TREND 



IGNITION work is being done by magnetos under running 
conditions to almost the entire exclusion of other forms of 
ignition equipment, it being the case that out of 462 models 
of cars which are being exhibited at the Garden 430 of them are 
equipped with high-tension magnetos, 13 with low-tension mag- 
netos and the balance with special forms of equipment which 
are intended to compete with magnetos. The auxiliary ignition 
which is provided in nearly all the models of cars makes room for 
the ample use of coils of the various types and batteries, with 
about an equal distribution between dry and storage types. Con- 



fining the subject for the time being to the magneto phase of 
ignition work it remains to recount its virtues and state its 
limitations so that intending purchasers of automobiles will be 
fortified against misconceptions and will be in a position to act 
with deliberation. 

If it may be taken for granted that the average automobilist 
is familiar with the general principles of ignition work, the 
discussion here can be confined to a few of the most material 
points, and Jhe chances of confusion will be minimized. At all 
events the problem of efficient ignition demands that considera- 
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tion be given to the thermic relations of the motors in each case, 
remembering that a magneto that might be entirely satisfactory 
on a high-speed, high-compression, four-cycle racing automobile 
might fail utterly to satisfy the needs of the occasion when ap- 
plied to a two-cycle motor as used in normal touring work. 
It should be well understood that in applying a spark to the 
mixture in the cylinder of a motor it is necessary to deliver one 
of sufficient energy for the purpose, in addition to which the 
temperature should be as high as possible, but with these fac- 
tors, even though they may be adequately represented, there is 
ample room for failure, provided the timing of the spark is ill 
contrived, or if the mixture is over-rich or lean or the compres- 
sion is improperly regulated. 

It has recently been discovered that motors which are ad- 
justed for efficient operation in England, using gasoline, so- 
called, as it is available there, when they are imported into the 
United States fail to work satisfactorily, thus indicating that the 
gasoline used in England differs in some important particulars 
from the gasoline which is placed at the disposal of automo- 
bilists in this country, and this point is a sufficient illustration 
of the fact that good ignition work has for its foundation the 
proper adjustment of the mixture as it comes from the car- 
bureter, and this latter consideration is only possible if the car- 
bureter is so designed that it will take the gasoline that is to be 
had and deliver a mixture that is rightly proportioned in the 
ratio of the air to the gasoline present. 

In the early days of the automobile in America, when true 
gasoline was a drug on the market, the ignition problem was 



solved in a very simple way, and the efficiency of the ignition 
equipment did not have to be on the high plane that is demanded 
of it to-day. When hexane was delivered for the most part, it 
being extremely volatile, the mixture was easily ignited, even 
though the ratio of air to gasoline may have been poorly ad- 
justed. In these days, when instead of gasoline a product called 
automobile gasoline is used, it being composed of a series of the 
"fractions" in the hydrocarbon series, few of which are suffi- 
ciently volatile to ignite readily, the ignition problem is rendered 
far more complex, so that instead of an indifferent coil ignition 
system it is necessary to employ a magneto or its equivalent, 
and the demand is even pressing for relatively well-designed 
magnetos, rather than those of an indifferent character. 

It is even important that the compression be adjusted in view 
of the lack of volatility of a large proportion of the liquid of 
which the so-called gasoline is composed. This point may be 
adequately portrayed by calling attention to the fact that alcohol 
as a fuel cannot be utilized efficiently unless the compression in 
the motor is substantially 150 pounds per square inch. It is for 
this reason that the average motor, which is designed to utilize 
gasoline as the fuel, while it will run if alcohol is substituted 
therefor, is wasteful of the alcohol, and the results obtainable 
are not in good comparison with those which may be realized 
when gasoline is burned under fitting conditions. 

But if it does require this high compression to burn alcohol 
efficiently it is also true that the compression which should be 
available when gasoline is employed as the fuel should be 
regulated in view of the quality of the gasoline. As the volatility 




Fig. 1 — A series of indicator cards showing the variations of results due to alterations In the timing of the spark and the use of gasoline 

of varying degrees of mixture with the air 
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of the liquid is reduced, the compression must be increased ac- 
cordingly, it being the case that the rate of flame travel in the 
body of the mixture increases with the compression. It is ex- 
tremely important that the rate of flame travel be considered, due 
to the fact that the thermal efficiency of a motor will be relatively 
low if the mixture continues to burn after the piston starts on 
its downward migration under the impetus of the energy which 
is being given off by the burning gases. Referring to Fig. I of 
manograph cards, which were taken to show the effects of vary- 
ing ignition, it will be observed that A shows the result under 
two conditions of ignition in which (a) represents an early and 
moderately good spark resulting in a maximum pressure of 240 
pounds per square inch, but the result with a somewhat later 
spark, as shown by B, affords a pressure of about 255 pound's per 
square inch, and the area traced by the manograph is somewhat 
greater, thus indicating that the timing of the spark has much 
to do with the result. Referring to B the conditions were better 
in that the mixture was adjusted with greater care and the spark 
was more efficacious so that with a late spark as shown at (a) 
the pressure ran up to 240 pounds per square inch, but with a 
well regulated spark as shown at (b) the pressure approxi- 
mated 300 pounds per square inch, and the area traced by the 
manograph was the maximum obtainable. With a properly 
regulated mixture and a compression of about 68 pounds per 
square inch (gauge) it was possible to obtain the greatest amount 
of power from this particular motor, and the thermal efficiency 

was also at its 
highest point, so 
that fuel economy 
was well repre- 
sented. Transfer- 
ring the attention 
to C it will be ob- 
served that the 
card (a) was a 
miserable a ff a i r 
from the power 
point of view, due 
to the fact that the 
compression was a 
little low ; the 
mixture was very 
poor indeed, and 
the timing of the 
spark was late. In 
(b) of the same 
figure the com- 
pression was the 
same as in (a), 
the spark was late, 
but the mixture 
was improved so 
that the maximum 
pressure reached 
190 pounds per 
square inch. Con- 
tinuing on to D 
the ma n o g r a p h 
traced a consider- 
able number of 
cards under vary- 
ing conditions of 
compression, and 
altering the timing 
of the spark from 
a relatively late 
position to still 




Fig. 2— Sections of Nil Melior, K-W, and 
Mea magnetos, showing design characteris- 
tics of each 



later positions. The best explosion pressure was 235 pounds per 
square inch, but as the spark was retarded and the compression 
lowered the explosion pressure receded, reaching its minimum 
level of no pounds per square inch. At E the manograph 
traced a considerable number of cards, superimposing them, and 
the highest explosion pressure was 205 pounds per square inch, 
with a compression of 85 pounds per square inch, and the timing 
quite well regulated. Changes in the character of the mixture,, 
maintaining a constant compression, resulted in a slowing down- 
of the rate of flame travel, so that finally the gasoline continued 
to burn throughout the power stroke, and the amount of power 
actually delivered by the motor ultimately reduced to a point 
where it was barely sufficient to turn the motor over, without 
doing any useful work at all. In this case it is plain to be seen 
that Me thermal efficiency varied with the character of the mix- 
ture, and a good spark delivered at the proper time failed to 
compensate for the ills that come with a slow-burning mixture. 
It will be remembered, of course, that a mixture may be slow- 
burning (a) if it is over-rich, (b) if it is lean and (c) if the 
fuel is lacking in volatility. 

Transferring the attention to F in the figure, the effect of 
relatively low compression, a poorly adjusted mixture and a 
retarded spark is miserably poor in (b) and somewhat improved 
in (a). Still another condition obtains at G in which the card 
as traced in (a) shows good timing, but poor mixture, and with 
a much retarded spark as shown at (b), considering the same 
mixture, t he 
power fell away 
enormously. In H 
the card (a) is 
well timed and 
the compression 
is nearly high 
enough to do good 
work, but the mix- 
ture was lean. En- 
riching the mix- 
ture, maintaining 
the same compres- 
sion, brought 
about a better con- 
dition of the ex- 
plosion pressure, 
although it would 
have been much 
improved were it 
not for the fact 
that the spark was 
retarded and the 
superimposed lines 
as indicated in this 
chart showed a 
continual f al 1 i n g 
off in actual re- 
sult as the spark 
was retarded 
more. 

Referring to I, 
the effect of a 
much advanced 
and a much re- 
tarded spark is 
shown. With the 
spark advanced, 
the compression 
pressure ran up to 
235 pounds per 
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Fig. 3— Sections of U & H, Bosch DU4, and 
Splitdorf magnetos, depicting the design-plan 
of each 



Magnetos 



Digitized by 



Google 



January 12, 1911 




THE AUTOMOBILE 



Fig. 4 — Brlggs magneto, showing details 
of design and the method of wiring up 



square inch, but a 
considerab 1 e 
amount of the en- 
ergy which was 
taken from the 
burning mixture 
was <li s c i u a t e (1 
during the com- 
pression stroke, 
owing to the in- 
creasing of the 
compression due 
to the burning of 
the mixture simul- 
taneously with the 
compression work. 
When the spark 
was much retard- 
ed, the explosion 
pressure fell off to 
260 pounds per 
square inch, but 
the area traced by 
the m a n o g r a ph 
was considerably 
increased and on 
the whole the re- 
sult obtained was 
somewhat im- 
proved, although 
the compression 
was too low to as- 



sure the best result, as shown at B. Referring to J, the chart 
fa) shows low compression, a much retarded spark and a poor 
result which was aggravated on account of the over-rich mixture 
used, and properly timing the spark brought about the curve, as 
shown at (b), with an increase in explosion pressure to 195 
pounds per square inch. At K the curve (a) shows proper tim- 
ing of the spark, with a compression of 52 pounds per square 
inch, but the result was very poor, indeed, owing to the use of a 
lean mixture. During the taking of the card (b) the compres- 
sion was maintained as before, but the area traced by the mano- 
graph was materially reduced owing to the lateness of the spark 
and the slow burning character of the lean mixture. The card L 
shows about 55 pounds per square inch compression, and the 
superimposed lines as traced by the manograph indicate a wide 
variation in the results. 

Some Commercial Forms of Magnetos 

Splitdorf — This is a high-tension magneto with separate 
transformer of the type as shown in the section in Fig. 3 and is 
the product of C. F. Splitdorf, Walton avenue, New York. 

Referring to the illustration, the system used is that having an 
armature with but one winding and giving a current of com- 
paratively low tension. The current is discharged through a 
transformer having a low and high tension winding somewhat 
similar to a regular spark coil. The shuttle armature is mounted 
on two ball-bearings; one end of the armature shaft is equipped 
with a breaker cam and the insulating plug which delivers the 
current in the armature to the collector brushes, from which it 
goes to the transformer and thence back to the contact breaker, 
and so to the plugs. With the transformer coil a battery can be 
used and the contact-breaker of the magnet serving as dis- 
tributor, thus giving two ignitions. 

Bosch — This is a high-tension magneto of the type as 
shown in Fig. 3 and is the product of the Bosch Magneto Com- 
pany, of New York City. Referring to the illustration, between 



the pole shoes of 
two steel horse- 
shoe magnets a 
shuttle armature 
rotates ; this is 
wound in two 
parts, one of which 
is the primary, 
consisting of a 
few turns of heavy 
wire, and the 
Dther the second- 
ary, consisting of 
many turns of line 
wire. The arma- 
ture is driven at 
the same speed as 
the engine. The 
primary current is 
transmitted 
through the arma- 
ture core to a 
screw and thence 
to the platinum 
screw block of the 
c o m m u t a tor, in 
which the platinum 
screw is fixed. 
Pressed against 
the platinum screw 
by means of a 
spring is a bell 





Fig. 5 — Helnze magneto, showing the 
parts and how they relate to each other 



crank-lever with another platinum screw connected to the arma- 
ture core, and the primary crosses the gap when the lever is 
rocked. The end of the secondary winding leads to the slip-ring, 
on which slides a carbon brush insulated from the magneto frame. 
From the brush the current is conducted to the distributor center 
contact and from there to the metal segments, being rotated by 
a gear off the armature shaft. The contact distributor shaft runs 
at the same speed as the cam shaft. 

U & H — This is a high-tension magneto of the type as 
shown in section in Fig. 3 and is marketed by J. S. Bretz Com- 
pany, New York City. Referring to the illustration, there are 
three pairs of permanent horseshoe magnets that the makers 
claim never require remagnetizing. Attached to the magnets 
are two pole pieces of soft core iron which are bored out to 
receive the armature, which is of the shuttle type or H section, 
mounted on ball bearings. The windings of the armature are 
placed one over the other, the inner layer the primary and the 
outer the secondary winding. One of the main features of this 
magneto lays in the interrupter. There is no adjustment for 
the platinum points ; a condenser is placed in parallel with the 
interrupter points and rotates with the armature. The distribu- 
tor is driven by a steel pinion on the armature shaft and the 
distributor brush always turns in the opposite direction from 
that of the armature. A safety gap is also fitted. 

Mea — This is a high-tension magneto of the type as 
shown in section in Fig. 2 and is the product of Marburg Bros.. 
1777 Broadway, New York. Referring to the illustration, it will be 
seen that the magnet is of the bell type and is placed so that its 
own axis coincides with that of the armature, which is of the 
shuttle type. The bell-shaped magnet is arranged on a special 
constructed base in two bearings, which permits of the timing 
of the ignition being effected simply by turning the magneto in 
the bearings, which permits the intensity of the arc to remain 
constant at all engine speeds. The contact breaker is placed 
parallel to the primary winding, and the breaking of the primary 
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Fig. S — Sections of Remy, Kingston and Eisemann magnetos, showing the relations of the parts and methods of assembling 



current takes place between a pair of platinum screws. In order 
to control the setting a small transparent window in the driving 
end is fitted, behind which appear figures indicating the number 
of the cylinder about to fire. 

Volta — This is a high-tension magneto of the type as 
shown in section in Fig. 7 and is the product of the Buffalo 
Ignition Company. Referring to the illustration, it can be seen 
that the armature contains the usual primary and secondary 
windings and is carried on two ball bearings. A feature of the 
contact breaker is that it can be adjusted whilst the engine is 
running. The condenser is situated above the armature instead 
of on the shaft. The distributor is carried on two ball bearings, 
with an oiler conveniently situated. The hard rubber housing 
of the distributor has no high-tension contact segments, but in- 
stead the rotating disc has a single T-shaped inlaid brass seg- 
ment which receives the current from the carbon brush. It is 
claimed that this prevents arcing from one segment to the other 

K-W— This is a high-tension magneto of the type as 
shown in section in Fig. 2 and is the product of the K-W Igni- 
tion Company, Cleveland, Ohio. Referring to the illustration, it 
will be seen that the primary and secondary windings are circular 
in form and stand still, so that the current is taken from the 
windings and carried to the distributor without the intervention 
of a commutator and brush. On the type illustrated are five 
magnets; both secondary and primary windings are stationed in 
the center of the magnetic field and all shafts run on ball bear- 
ings. A safety gap is provided, situated on the condenser hous- 
ing. The rotor in this magneto is the only part that rotates, and 
is made from fine laminae of sheet iron and mounted at right 
angles to each other. 

Nil Melior — This is a high-tension magneto of the type 
as shown in section in Fig. 2 and is the product of the Nil 
Melior Electric Company, New York City. Referring to the 
illustration, the magneto consists of a brass base supporting two 
bronze ends. Connecting the ends are two polar pieces, to which 



the three double magnets are attached. Between the polar 
pieces is laminated armature in the form of a double T, on 
which there are two windings, one heavy and the other of fine 
wire. One end of the heavy wire is grounded and the other at- 
tached to the platinum pointed screw. One end of the fine wire 
is also grounded and the other attached to the collector C, 
which by means of the carbon D sends the high-tension current 
to the distributor D through the intermediary piece P. The 
rupture is caused by the action of the contact breaker revolving 
against the fibre cam. 

Eisemann — This is a high-tension magneto of the type as 
shown in section in Fig. 6 and is the product of the Eisemann 
Magnet Company, West Fifty-seventh street. New York. Re- 
ferring to the illustration, it will be seen that the latest intro- 
duction in the advance mechanism is incorporated, viz., auto- 
matic advance. This gives a mechanical timing that can be ad- 
justed to synchronise with the range of speed in revolutions 
by the engine. This is effected by adding a centrifugal governor, 
which is in a case at the driven end. The governor acts on a 
spiral key, which has been the practice on Eisemann magnetos 
for several years; previously it had to be carried out by a 
hand-controlled lever. The magnets are of the ordinary horse- 
shoe type and the armature is of the spindle type. A feature of 
this magneto is the simple method of setting, which is effected 
by lifting a dust cap and inserting a key supplied with each 
machine. This key holds the armature in a fixed position and 
the contacts in the right position when the piston is on the dead 
center. 

Herz — This 'is a high-tension magneto of the type as shown 
in section in Fig. 7 and is the product of Herz & Co., Houston 
street, New York. Referring to the illustration, it will be seen 
that the magnets are cylindrical in form and consist of several 
flat steel rings clamped together, with the polar surface or 
armature tunnel cut in them. The usual pole pieces are entirely 
dispensed with. The armature is of the shuttle type and mounted 




Fig. 7— Sections of Volta, Herz and Simms magnetos, depicting the relations of parts and the methods of assembling 

Magnetos 



4ft 



Digitized by Google 



on ball bearings, with cages which hold vaseline for lubricating 
purposes. The condenser is arranged neatly in a circular recess 
at one end of the armature. The contact breaker is arranged 
as a complete detachable unit fitted to the armature shaft by a 
small keyway and feather. The casing of the machine is 
aluminum and the only tool required to dismantle it is a screw- 
driver. A four-cylinder model weighs 8 pounds. 

Remy — This is a high-tension magneto of the type as 
shown in section in Fig. 6 and is the product of the Remy Elec- 
tric Company, Anderson, Ind. Referring to the illustration, the 
magnets are of the horseshoe type; it has a stationary winding 
C which does away with moving contacts in the primary circuit. 
This winding is embedded in the pole piece. The rotative part 
is a simple forging mounted upon a solid steel shaft S. At each 
half turn or revolution the direction of flow of the lines of mag- 
netic force through the coil C is alternately reversed. The mag- 
neto winding is directly connected through the magneto current 
breaker with the primary winding of the induction coil which is 
used with the magneto. The circuit is mechanically broken dur- 
ing the current wave, which endures throughout over 45 degrees 
of the inductor's revolution. 

The timing of the spark is accomplished by shifting the circuit 
breaker around the armature shaft, to which is attached the 
circuit breaker cam. The distributor of the magneto and its 2 
to 1 driving gear at the opposite end of the apparatus is for 
the purpose of distributing the current after it has been sent to 
the coil and transformed to the high voltage which is required 
at the sparking plug. 

The special spark coil furnished with the magneto is fitted 
with a two-point switch used to change from battery to the 
magneto or vice versa, or disconnect from either to stop the 
motor. 

Kingston — This is a high-tension magneto of the type as 
shown in section in Fig. 6 and is the product of the Kokomo 
Electric Company, Kokomo, Ind. Referring to the illustration, 
the field magnets are made of German magnet steel imported 
for this purpose. The armature is of the usual H section, with 
laminated core, and the shaft runs in two ball bearings of large 
sire. One end of the primary winding is grounded on the arma- 
ture core, and the other delivers current to the insulated contact 
screw of the interrupter by way of the central insulated screw 
by which the interrupter plate and condenser are held to the 
armature shaft. 

The distributor is at the driving end of the magneto and is 
driven by gears. The upper gear has a long hub which turns 
on a fixed stud, and oil introduced through the oiler at the top 
of the magneto finds its way to the gears and their bearings by 
holes drilled through this stud, as indicated by the dotted lines 
in the sectional drawing. 

Heinze — This is a high-tension magneto of the type as illus- 
trated in Fig. 5 and is the product of the Heinze Electrical Com- 
pany, Lowell, Mass. Referring to the illustration A shows two 
views of the magnets and magnetic field. The magnets are cir- 
cular in form but of the horseshoe type and these fit into carefully 
reamed holes in the pole pieces. The current generated by the 
magneto is low tension and is stepped up by the use of a separate 
transformer. The distributor is part of the magneto and the 
transformed current is distributed therefrom to the plugs. 

Connecticut — This is a magneto of the low-tension type with 
separate transformer which forms part of the magneto proper as 
shown in Fig. 8 and is the product of the Connecticut Tel. & Elec- 
trical Company, Inc., Meriden, Conn. The magneto has a single 
winding running to the switch as secondary wires connect from 
the magneto direct. There is a slot in the side of the interrupter 
provided as a guide for a small file provided for the purpose of 
cleaning and squaring up the contact points. The interrupter hous- 
ing is reversible which allows the advance lever to be placed on 
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Fig. 8 — Connecticut magneto partly assembled showing the rela- 
tions of the parts. 

either side. The condenser and primary and secondary windings 
are housed in the transformer, which is screwed into the 
magneto. 

Simms— This is a magneto of the high-tension type as shown 
in section in Fig. 7 and is the product of the Simms Magneto 
Company, 1780 Broadway, New York. Referring to the illustra- 
tion will be seen one of the types manufactured by this con- 
cern. The size is small and compact and notwithstanding this 
the armature has a very large winding which has been made pos- 
sible by placing the condenser between the armature cheeks. An- 
other feature of this type is the rotating safety spark gap. The 
magnets are of the conventional horseshoe type and the arma- 
ture of the spindle type. 

Vesta — This is a magneto of the low-tension alternating type 
as shown in diagram in Fig. 7 and is the product of the Vesta 
Accumulator Company, Chicago, 111. Referring to the illustration, 
the wiring diagram will be seen. The current from the armature 
is stepped up through a transformer or non-vibrator coil having 
a primary and secondary winding. A feature of the magneto is 
the moveable pole pieces. These the makers claim permit the 
retarding and advancing of the time of firing without decreasing 
the efficiency to the engine and also permitting the slow running 
of the engine on a retarded spark. Ball bearings are used on the 
armature shaft. The transformer coil is pancake wound, so ar- 
ranged that a six -volt storage battery can be operated on one side. 

Wico — This is an igniter of the type as shown in section in 
Fig. 4 and is the product of the Witherbee Igniter Company, 
Springfield, Mass. Referring to the illustration it will be seen 
that the igniter is a generator of current producing a high-tension 
spark and unlike some high-tension magnetos the strength of the 
spark is independent of the speed at which it is driven. In addi- 
tion to this it is capable of producing a spark by the simple move- 
ment of the ignition lever before the engine has begun to rotate. 

Briggs — This is a magneto of the type as shown in Fig. 4 and 
is the product of the Briggs Manufacturing Company, Elkhart. 
Ind. Referring to the illustration the magneto is of the low- 
tension type having but one winding on the revolving armature. 
In order to secure high voltage a step coil is used with which is 
incorporated a condenser. There are six horseshoe magnets 
made from tungsten steel and the armature of the spindle type is 
carried on ball bearings. The circuit-breaker is shown separate 
and when the cover is removed it is possible to get at any part for 
adjustment with great ease. 
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Demountable Rims 



PRESENTING A SELECTION OF THE VARIOUS SCHEMES USED TO 
FACILITATE THE REMOVAL AND DISPLACEMENT OF TIRES ON 
WHEELS 



DEMOUNTING is necessary whenever the tires become 
disabled and there are two good reasons for desiring 
to use methods that will facilitate the work. The main 
idea is to remove the damaged tire in order that the automobile 
may be put into shape to render it fit for further service on the 
same efficient basis that presented itself before the puncture, rim- 
cut, or bruise as the case may be. The other consideration, and 
the most important one in a sense, lies in affording to the auto- 
mobilist a means for doing the work with a minimum of labor so 
that he will not delay the operation. If a task is fraught with 
difficulty it is human nature to delay the proceeding, and it is this 
delay that is so destructive to tires. 

But the automobilist who may have driven all day and far into 
the night, perhaps in the dark, cold, and drizzling rain, will 
scarcely be likely to feel like getting down in the mud of the 
road and tugging on a rusted "clincher"; this will surely be 
true if the trouble comes on just when home looms up ahead 

and yet it is just this 
short distance that 
will cost more than 
the run of a month 
on an average basis 
of perhaps 25 miles 
per day. There is no 
use in saying that the 
automobilist who will 
run on flat tires for 
even a short dis- 
tance should stew in 
his own juice. The 
right method to use 
is the one which will 
invite repairs under 
the most unfavorable 

conditions, and demountable rims with detachable features are 
intended to answer all of the requirements in this regard. 

In discussing this problem it is the intention to include all the 
forms of detachable and demountable rims, remembering that 
there are various trade names for them, but the fundamental idea 
underlying all of them is in common, that is to say, all are made 
for the purpose of facilitating the quick and easy change of 
tires, substituting a good tire for a damaged one, quickly, and 
without that distressing form of labor which is disagreeable 

to all automobilists 
and beyond the man 
of no great strength. 

There are several 
plans in vogue ; mak- 
ing a temporary re- 
pair is the point in 
mind when a spare 
wheel is used as in 
the Stepney supple- 
mentary wheel as 
presented in Fig. I, in 
which Ci is the 
clincher rim, C2 is 
the clamping rim by 
means of which the 
Stepney wheel 




Fig. 1— Sketch of the fastening of the 
Stepney spare wheel 




Fig. 2 — Spare wheel as carried on the 
running-board of Rambler cars 



is held to the rim of the regular equipment, and VVi 
is the wing-nut, which, when screwed down, holds the clamp 
C2 tightly in place. In this supplementary wheel it is but the 
work of a moment to fasten it alongside of the regular wheel, 
even without removing the damaged tire, and go on for a con- 
siderable time without having to give the tire question a moment's 
extra thought. 

Still another idea is represented in the spare wheel used on 
Rambler automobiles. The Rambler plan is to carry a spare 
wheel strapped in the sling on the running board of the auto- 
mobile, as shown in Fig. 2. In this plan it is the aim to take off 
the damaged tire with its wheel, .and the mechanism of the car 
is so contrived that it takes but a moment to undo the fastenings 
at the hub of the wheel, slip the old wheel off and substitute the 
supplementary one, employing the same mechanism for fastening 
the same into place. At a convenient time in the garage the dam- 
aged tire may then be removed from the spare wheel and when a 
new tire is put on the 
wheel is then strapped 
back in the sling on 
the running board 
ready for another ex- 
perience of the same 
kind. This idea is 
gaining a strong foot- 
ing. 

The Jenkins emer- 
gency wheel as shown 
in Fig. 3 represents 
another variation of 
the spare wheel plan. 
In this wheel a 
clincher rim is used Flg 3 _s ket ch of the Jenkins spare wheel 
and it is held in place fastening 
by means of six steel 
plates which are riv- 
eted to the inside of 
the rim at an equal 
distance apart. Every 
alternate set of plates 
is provided with a 
journal with a hook 
equipped with a round 
shank standing at 
right angles to the 
plane of the wheel. 
The bent ends of tne 
hook are so shaped as 
to engage the clincher 
of the regular rim, 
holding the emer- 
gency wheel securely 
in place. 

Perhaps the next 
logical plan in the or- 
der of rims is repre- 
sented in split forms 
one of which is 

shown in Fie. &, of FI S- 4— Two views of the Goodyear- 
„ , TL T'oollttle double turnbuckle method of 

the Goodyear - Doo- holding a split rim. 
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little mechanism, and another is represented in the Uni- 
versal rim as shown in Fig. 5. The Goodyear-Doolittle rim 
is presented in two views. (A) shows a pair of turnbuckles se- 
cured to the inner surface of the split rim, they being housed in on 
a telescoping basis and by means of right- and left-hand threads 
the two parts of the rim are drawn toward each other when the 
rim is being secured into place. After the shoe, with the tube in 
place, is mounted on the rim and fully inflated, the rim is then 
put on the wheel with the vent stem in the valve hole. The 
felloe band supports a pair of angle iron stops that are riveted to 
the split-clincher rim. 

In the Universal rim as shown, a regular stock clincher rim is 
first sawed through at one point of its periphery, and a roller- 
cam is fitted to it so that when the tire is put on and the rim 
is set upon the felloe band, by means of a socket wrench the 
roller-cam is turned around until it drops into a recess provided for 
it. The rim is constricted in this way and the tire is then inflated. 

Forms of Rims That Are Not Separated 

In this class there are a considerable number of rims; novelty 
as between them lies in the forms of the mechanisms and a con- 
siderable display of ingenuity has been displayed. 

The Midgley demountable rim is illustrated in Fig. 6. This 
rim comprises a wide felloe band to which is fitted a supplemental 

band outside of the 
clincher. The special 
rim is split at one 
point and at equi- 
distant points around 
the periphery it is 
sawn into for a dis- 
tance reaching more 
than half way across, 
the idea being to in- 
duce suppleness, so 
that the rim will nest 
closely and mind the 
further manipulation. 
The rim must be 
given a twist when it 
is being fitted or re- 
moved, and the sawn 
places add to the fa- 
cility with which this 
operation may be per- 
formed. A means is 
afforded for meeting 
the ends of the split 
portion after the tire 
has been mounted on 
the rim and it may 
then be inflated. 
When the rim is 
mounted on the wheel 
it remains to apply 
the locking rings, 
which are also split, 
and so shaped as to 
fit over the supple- 
mental bands. The 
ends of the rings are 
drawn together by 
means of bolts. From 
what has been said, 
it is evident the 
Midgley rim is of 
the semi-split genera. 




Fig. 



-Method of holding the Universal 
split rim 






Fig. 



-Midgley rim shown In section 




Fit 7— Section of the United rim at point 
of clamping: 



Another form of rim that is near-related to split forms is the 
United. This rim is illustrated in Fig. 7. Provision is made to 
accommodate either clincher or straight-edge tires. The con- 
struction includes an endless and a split portion of the clincher 
member. The endless ring Ri seats against the angle formed by 
the rim proper supported by an upturning part R3. The ring R2 
is split and drops into place readily. 

Referring to Fig. 8 of the Standard quick detachable rim it is 
comprised of reversible side rings for use with either clincher or 
Dunlop tires. The side ring seats over the formed locking 
ring. The wheel felloe band is of rolled stock. A series of 
clamp wedges are used, and they are fanned out where they 
engage the felloe and tire rims, thus increasing the bearing 
surface. 

A very simple form of demountable rim of the split clincher 
type is shown in Fig. 9, as brought out by Byam, comprising a 
felloe, Fi, and a felloe rim Ri, with a supplementary rim Ra, 
and a split clincher comprising two members Ml and Ma. The 
supplementary rim Ri is held in place by six radially disposed 
bolts Bi, screwing into bronze bushings which in turn fit into the 
fellow rim. 

The Fisk rim as shown in Fig. 11 comprises a felloe rim with 
an angular portion, a supplementary rim, with off-set faces, and 
a thin outer rim which takes the flat clincher of the shoe. End- 
less rings pass 
around over the 
beads of the tire 
base, and are held 
laterally by cross 
bolts. In demount- 
able work the base 
of the rim is made 
with a hollow drop 
center with a view 
to increasing the in- 
side locking contact. 
The shape of the 
felloe band with its 
wide bevel face on 
one side assures 
easy release in de- 
mounting, even after several months of service with its accumu- 
lation of rust and compacted foreign matter. 

Referring to Fig. 12, of a Michelin demountable rim, the felloe 
band Fi is flanged down over the face of the felloe on one side 
and takes an angle in the upward direction on the opposite side. 
The clincher rim Ri 
slides over into place, 
and wedges R2 are 
fetched up against the 
free side. These 
wedge-like lugs are 
held in place by a spe- 
cial form of bolts 
around the periphery, 
and the heads of 
these bolts are shaped 
to serve as limit stops, 
thus keeping the tire 
central on the felloe. 

In the Continental 
demountable rim as 
shown in Fig. 13 a 
supplementary felloe 
rim Ri is flanged in 
the outward direction 
at one side, and is 




Fig;. 8 — Section of 
showing how It 



the Standard rim, 
is held in place 




Fig. 9 — Byam rim, showing how it Is held 
in place using two clincher members 
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Fig. 10 — New Continental demountable 
rim, with bayonet Joint locking device 



turned down over the 
felloe on the opposite 
side. The clincher 
rim R2 is slipped over 
and into place, and is 
wedged out by the 
lugs Li held by spe- 
cial bolts Bi. 

Another form of 
demountable clincher 
rim is shown in Fig. 
14 and known as the 
Empire. In this ex- 
ample the supplemen- 
tary rim is in two 
parts Ri and R2, 
overlapping and riv- 
eted in the manner as 
presented; the clinch- 
er rim R3 is held in 
place by resting upon 
the upward turning 
flange of the felloe 
rim Ri on one side, 
and by lugs Li at 

the other side. The lugs are shaped to the curvature of the 
clincher at their outward extremity, and with toes fashioned 
upon the other end 
they rest upon a 
ledge R2 holding 
bolts Bi. 

The Dorian rim is 
shown in section in 
Fig. 15 with a clinch- 
er rim Ri resting 
upon a supplementary 
rim R2 which is up- 
ward flanged for the 
necessary support on 
one side, and a series 
of wedges Wi give 
support on the oppo- 
site side. Each two 
wedges around the 
periphery are tied to- 
gether, and are held 
by bolts Bi, and by means of a washer Wi in conjunction 
with a nut Ni. 

The Dow rim is 
shown in Fig. 16 util- 
izing the principle of 
the wedge in con- 
junction with a rack 
and pinion take-up. 
There are eight sets 
of these wedges 
spaced around the 
felloe over the felloe 
band engaging with 
the inner face of the 
clincher rim. The 
hole in the felloe for 
the tire valve is en- 
larged for conven- 
ience, and a steel 
socket is fitted in for 
the accommodation of 




Fig. 11 — Fisk demountable rim with a flat 
rest of the tire and method of clamping 




Fig. 12 — Michelin rim using a clincher, 
showing how the same Is retained 




Fig. 13 — Continental clincher rim arranged 
for quick work 



a special tool, by 
means of which the 
rack pinion is rotated 
and the rack is set in 
motion. The rack 
segment is fastened 
on the side of the 
clincher. By revolv- 
ing the pinion the rim 
is revolved in the 
opposite direction on 
the felloe band, and 
the wedges are drawn 
toward each other, 
binding the clincher 
rim. 

Fig. 18 shows the 
Denegre type of rim. 

In this example the clincher rim is of considerably greater diam- 
eter than that of the wheel as measured over the felloe band. 

To the clincher rim 
Ri wedge-shaped 
members Wi are riv- 
eted, and they in turn 
engage with relating 
members W2 on the 
felloe band. The fel- 
loe band is flat, and 
its wedges are cold- 
riveted to its periph- 
ery. . A longitudinal 
groove is cut in each 
of the wedges corre- 
spending to tongues 
which are fashioned 
on the mating wedges. 
The tongued wedges 
on the inner periph- 
ery of the clincher 
rim taper off in both directions to facilitate mounting. In mount- 
ing the rim it is placed over the wheel, the valve is then inserted 




Fig. 14 — Empire rim of the clincher type 
and method of retaining the same 



Comparing Tungsten 

Properties of Magnet Steel £U SSE 

Steel of the Same Content 

UTILITY, as it is measured in steel used for permanent mag- 
nets in magnetos, depends upon the flux density in lines 
per square centimeter, and it has been found in practice that the 
presence of tungsten increases this flux density from 15 to 20 
per cent., offering the further advantage of a high retentivity. 

One well-known brand of tungsten magnet steel has a com- 
position as follows : 

CHEMICAL COMPOSITION 
Tungsten Carbon Silicon Sulphur Phosphorus Manganese 



6.5-6 



.80-.90 



.15-. 25 



.03 



.015 



30-.85 



Note. — The sulphur and phosphorus contents as given are for 
maximum values. 

A good value of the flux density in lines per square centi- 
meter, for the above steel after it is properly heat-treated is in 
the region of 40,000. 

An equally good grade of steel of a chemical composition as 
above fixed, excepting tungsten, which is left out, delivers a 
lower magnetic flux density, the reduction being in the region 
of 20 per cent., making the normal expectation approximately 
32,000 lines per square centimeter. 
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Fig. 15 — Dorian rim In section cut through 
the point of wedging 



in the opening, the 
latter being slightly 
elongated, in which 
position the relating 
wedges are in jux- 
taposition, and the 
rim is then rotated 
with . the wheel 
standing still, bring- 
ing the wedge- 
tongues into en- 
gagement with 
their corresponding 
grooves up to the 
limit of hand pres- 
sure. Final locking 
is done by a system 

of flat wedges actuated by a toggle key, and this process is con- 
summated at five positions around the periphery of the wheel. 

In locking, the nut on 

the cross-bolt of the 

key is tightened, and 

the wedges are drawn 

together transversely, 

moving the clincher 

rim relative to the 

wheel to the limit of 

desired tightness. To 

remove the clincher 
rim, the same opera- 
tions are performed, 
excepting that the 
key is inserted in the 
wedges to impart a 
reverse rotation. 

The Firestone demountable rim is shown in Fig. 19. The 
locking device consists of a wedge-shaped ring held in place be- 
tween the bevel of the felloe band and a similar face of the tire 
rim. This construction holds the quick detachable as well as 
the demountable feature. The lock ring is split. 

In addition to the rims as here illustrated there are some new 




Fig. 16 — Dow rim using a rack and 
pinion method of pulling up against a 
system of wedges 



- <n • » A Deluiio 

Safe RaCing? Accident. 



and Gain Skill to Avoid Injury 



COMPLAINT has been rife among manufacturers as well as in 
the press, that race managers after these many years of try- 
ing are still unable to provide a safe race. Of course, there are 
finances involved. The contracted course, with cars passing the 
grand stand every minute, has charms to the manager whose 
sporting enthusiasm is identified with the box receipts, and the 
road which produces drastic episodes by means of inexpensive 
road improvements is dear to his heart wherever the latter may 
be located. Undeniably a few road difficulties test out the racer's 
mettle and judgment. Whether Nazarro's 74 miles per hour on 
roads beyond reproach hold more of the true juice of sport than a 
held-back, 62-mile clip on roads of average American excellence, 
is a question whose answer in the absence of convincing data 
may well be answered by the pocketbook, unless one stops to 
bother with humanitarian aspects, which the racing drivers them- 
selves are slow to appreciate, since they interfere with their pock- 
etbooks. too. The risk is paid. The crash is actuarial!. But both 
are paid by the manufacturer. With a view to reducing the risk 
without diminishing the popular interest, has everything possible 
been done? 




Universal demountable rim showing the 
use of the tool used for Indolng ft 



features to be seen at 
the Garden, among 
which will be men- 
tioned the methods in 
vogue in the taking 
off and putting on of 
the Dorian rim, re- 
membering that there 
are no separate parts 
to get lost, moreover, 
it is the ease with 
which the work may 
be done that is at- 
tracting much notice. 

The quick detach- 
able, demountable rim 
as made by the 
United Rim Company, 
is shown in four 
styles. No. 1 is used 
with all makes of 
straight side and 
clincher tires. No. 2 
is used with all 

straight side and clincher tires. No. 3 is for clincher tires and 
the remaining style is for straight tires. The exhibition is com- 

p 1 e t e and the in- 
terested spectator 
is enabled to ex- 
amine the rims 
with minute care. 

The Fisk remov- 
able rim is shown 
at the Garden, and 
it may be found at 
space No. 178, bal- 
cony. This rim in- 
dicates that it is 
designed for light 
weight, ease of ad- 
justing and re- 
moving, and it is 
claimed that it will 
not stick. 

The Standard 
Welding Company 
at its exhibit at 

the Garden is showing its latest effort in rim work, and is em- 
phasizing the main advantages that are to be found in its con- 
struction. The 
Standard universal 
quick detachable 
rim fits straight 
side or D u n 1 a p 
tires. 

The Booth De- 
mountable R i m 
Company. of 
Cleveland, Ohio, is 
at the Garden with 
a rim that is being 
demonstrated t o 
the interest of the 
spectators. Those 
who go to space 
259 come away 
well pleased. 




Fig. 18 — Denegre rim with a large clear- 
ance between the rim and the felloe band 
and method of fastening 




Fig. 19 — Firestone rim in section, present- 
ing the method of fastening 
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Speed and Distance Recorders 



DISCUSSING THE MEASUREMENT OF SPEED 
AND DISTANCE A8 RELATED TO AUTOMO- 
BILES, ILLUSTRATING THE SEVERAL MAKES 
OF INSTRUMENTS THAT MAY BE UTILIZED 



WHAT a strange thing it would be were it true that speed 
measuring instruments were purchased for the sole pur- 
pose of trying to prove to the guardians of the law that the 
automobile is not traveling at a law- fracturing speed — the 'instru- 
ments would all have to read slow. No less curious would be 
the idea of equipping an automibile with an instrument that 
would read fast just to facilitate the plan of making casual 
acquaintances believe that a little runabout is a racing auto- 
mobile. It would be like having a watch in one's vest pocket 
for no better purpose than to tell him that he was in ample time 
for a train that he just missed. Perhaps, under certain condi- 
tions, instruments that do not tell the truth are good to have. 
Take the clock of time; could it be induced to slow down so 
that the date of departure of mortals from earth's ramble would 
be prolonged, what a joy it would be for the more wicked of 
them; the reverse might hold for the good and pure, the idea 
being that if Heaven is such a good place the sooner one gets 
there the better it is for him. 



it equipped with a reliable speed and mileage indicator; will he 
spend a fleeting moment in inquiring as to the make and char- 
acter of the timepiece that is placed in an ornamental case on 
the dash? If a timepiece is of such great importance to a man, 
how is it that the mileage recording instrument is of such little 
value as to be disregarded. 

Let us take a case; assume that an automobilist is the pos- 
sessor of a thoroughly good automobile and a $400 watch; let 
us assume also that his automobile is fitted with a road map, 
or some other device, let us say that is far from accurate, and 
that the unhappy automobilist decides to go for a ride of a few 
hours pending the keeping of an important engagement. The 
watch in his pocket will do its duty; true, but what good will 
the watch do if the road map lies, if the speed and mileage 
equipment puts the poor automobilist many miles out of his 
reckoning; he may risk his neck, drop into a police drag net, 
do hundreds of dollars' worth of damage to his good auto- 
mobile, but he will have to apologize for breaking an important 




(A) Ever Ready Speedometer. (B) Warner Auto-Meter. (C) Standard Speedometer. 



At all events, since it is desirable to keep track of time and 
of distance, it devolves upon the builder of accessories to 
specialize on good precision measuring devices; and makers of 
automobiles, recognizing the hold that this form of equpiment 
already has on automobile users, can do no less than supply the 
demand. In view of the necessities, and the thoroughness of 
the service, the ordinary clock, like the poorly built speed re- 
corder, is of little or no value. When account is taken of the 
fact that a watch, and, for that matter, a fine chronometer, is 
influenced by heat, cold and position, and that a watch will go 
fast or slow, depending upon the physical movements of the 
carrier, it is easier to understand why there should be quite a 
little trouble with an instrument, as a clock, if it is fastened to 
the "dash" of a swift moving automobile, particularly when the 
roadbed is like the ice that "Eliza" crossed in her mad desire to 
acquire a measure of solitude, at least as much of it as would 
keep Simon Legree speculating. 

Is it not strange that thinking people dispose of some mat- 
ters with a rush and putter over less important details to an 
extent that becomes tiresome betimes? Take the man who is 
dissatisfied with even the best timepiece that money can buy, 
who frets and fumes about a loss of a fraction of a second in a 
month of running; let him go in quest of an automobile and it 
is more than likely that he will buy a good car, but will he have 



engagement, which, if it happens to be his own wedding, the 
charming, but disenchanted, Juno, like gold racing away from a 
poor man with a large family, will be off. 

Of course, there are compensations ; Juno's sister may be more 
patient; the same mother-in-law will then reign over the knight 
who places reliance upon a "turnip," but, as a rule, it is foolish 
to pay good money for poor instruments; and, when it is con- 
sidered that even an automobile, if it is poorly made, will cost 
more in the long run than a well-contrived mechanism, there 
seems to be little ground for the existence of an inferior de- 
vice, nor is it possible to reason for the type of automobilist who 
will invest in a brass-bound uncertainty. 

Judgment, Betimes, Exhibits Queer Freaks 

It is not uncommon to observe the type of man who, having 
a relatively slow-going automobile, refrains from equipping it 
with good, reliable mileage recording instruments, and, in lieu 
of a timepiece, it is a magpie trait of character that goes in for 
a shining case guarding in its maw a seven-jeweled freak. What 
is the result? The watch, or clock, whatever it may be, will not 
keep time. Then, the mileage recording instrument, like Pan- 
dora's box, has every variety of mystery within it's confines, 
but when it comes to distance recording, all the miles it tells 
about are marked different from each other in point of length ; 
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(D) Jones Speedometer. (E) The Veeder. (F) Star Speedometer. (G) Hoftecker "Steady Hand." (H) Cleveland Indicator 



some are long and some are short, but the automobilist, not 
being a fortune-teller, fails to average them up correctly, and, 
with his relatively slow automobile, he is reduced to the infernal 
expedient of trudging along, blindly groping, hoping, perchance, 
that the lying instrument, through some freak of nature, may 
have told one in his favor — no such luck. 

It would seem, from a cursory examination of the relating 
circumstances, that the slower the automobile the more accurate 
the mileage recording instrument should be, for, if the car 
cannot go fast and far, it is all the more reason why it should 
be guided with certainty, and it remains for the automobilist of 
acumen and discrimination to add just a little more to the pur- 
chase price when he goes to select the automobile, and, by so 
doing, save himself the bad half-hours that fall to the lot of 
Ananias' boon companion ; the instrument that is only good to 
look upon, but whose truthfulness cannot be vouched for. 

It is fortunate that the market affords a wide selection of 
good instruments, the kind that may be relied upon to tell the 
wondering automobilist just how far he may have traveled; 
and it is also possible to obtain excellent timepieces, either com- 
bined in the same case or separate. But it is necessary to pay 
the price, and it is desirable to keep away from mere innova- 
tions. Select the instruments for this important work with good 
care; make up the mind that the price is a mere matter of 
knowing how much it is in order to pay it. With a good mileage 
recording device, a proper speed indicator and a suitable clock, 
all that remains to frame touring with the gold of pleasure is 
in the form of a reliable guide book. Of the best that the mar- 
ket affords the exhibitors have them, and the very fact that they 
may be inspected at leisure will render it unnecessary to pro- 
ling the descriptions of them here; as a reminder of the makes 
that may be seen at the Garden, however, brief mention is made 
of the respective instruments as follows : 



Ever Ready Speedometer — Operated by centrifugal force, 
the Ever Ready Speedometer calls into play a particularly well- 
known principle. The manufacturers offer for sale seventeen 
types of speed measuring machines, ranging from bicycle meters 
to elaborate instruments for recording speeds and distances in 
various kinds of automobiles and motorboats. In connection 
with this line the company presents an eight-day clock of sub- 
stantial design and compact size. A separate maximum speed 
hand is a feature of the line. Shown in booth of the Auto 
Improvement Company, space 241, in balcony. 

Stewart Multipolar Speedometer — Four permanent mag- 
nets, machined from Tungsten steel, form the actuating prin- 
ciple of the Stewart multipolar speedometer. These magnets 
are embedded in a ring of non-ferrous material. This is in- 
closed in a casing of metal. The power is applied through a 
spindle which turns internal bevel gears, running on ball bear- 
ings. Thus the shaft which turns the indicating hand is moved 
and the rate of speed is shown upon the dial. The odometer 
mechanism is driven from the same spindle by means of a hard- 
ened steel gear train. Twenty-one models are included in the 
current line, ranging from the smallest and simplest styles to 
those of great elaboration. Shown in space 230 in balcony. 

The Casgrain — Liquid confined within a cylinder in such 
a way as to make its escape impossible, is the active principle of 
the Casgrain speedometer. Small steel paddles are rotated in- 
side this cylinder by power transmitted from the drive. The 
connection with the driving shaft is made above the level of the 
liquid. The current set up in this way causes a drag or friction 
on a series of blades which are connected with the dial. This 
is rotated on a spiral spring in proportion to the speed of the 
paddles. The scale is 28 inches long, passing around a cylinder 
2 1-8 inches in diameter 4 1-2 times. Shown in display of 
Couch & Seeley Company, space 588, in basement. 




(I) The Casgrain Speedometer. (J) Stewart Speedometer. (K) Stewart Speedometer, with clock and electric light attachment 
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Cleveland Speed and Time Indicator — Combining three 
elements of use in a single instrument is one of the chief claims 
made for the Cleveland speed and time indicator. This device 
is arranged to show the total running time, the rate at which 
each one-thirtieth of a mile is traveled and the total distance, all 
on one dial. The motive force is applied through a flexible shaft 
connection to the automobile wheel. The master gear and cam 
revolves thirty times in each mile and transmits energy to the 
dial mechanism through the agency of an arm and plate. The 
motion of the pin is governed by a balance wheel through the 
escapement device of the indicator. Shown in space 254, in 
balcony. 

The Hoffecker "Steady Hand" — In the operation of the 
Hoffecker "Steady Hand" speedometer the indicating hand is 
energized by an expander built on the principle of centrifugal 
force. This forms a balanced governor, running on ball bearings. 
The connection between the governor and the indicating hand is 
through a lever combination, controlled by patents, and is given 
steadiness by a progressive system of interruptions by the levers. 
Six types of the Hoffecker are included in the regular line, some 
of which are twinned with substantial clocks. The power is 
transmitted to the device from a point in front of the front 
axle by means of a flexible shaft driven by a small gear meshed 
with the car wheel. Shown in space 236, in balcony. 

Star Speedometer — One of the moderate priced speed- 
measuring instruments in common use to-day is the Star speedo- 
meter, made by the Star Speedometer Company, of Danville, 
Pa. It includes upon its dial a hand and scale to show the rate 
of speed being made by the car and an indicator to tell the 
number of miles traveled. Above the speed scale is a small 
hand which shows the progress of the car over a single mile. 
The instrument is driven by the familiar flexible shaft mech- 
anism from the inside flange of the front wheel. Simplicity of 
mechanical construction is one of the points emphatically made 
by the company in presenting its line. Shown in basement, space 
610. 

The Veeder Instruments — Operated by spur gears from 
the front wheel flange of the car, the Veeder odometer has the 
benefit of a direct drive. The gear has a tooth of twisted form 
for cutting the mud and has a considerable range of endwise ad- 
justment. In its simplest form it has only one indicator, but the 
more elaborate instruments have two to measure trips and total 
mileage. The tachometer combining the principles of the 



odometer with a speed indicator. This device is operated by a 
liquid centrifugal system, run by paddles at a speed corresponding 
with that of the car. Ball bearings are used at both ends of the 
shaft. The dial is in the form of graded scale and the speed is 
shown by the level of the fluid in a thermometer-like column. 
Shown on elevated platform, space 124. 

The Jones Speedometer — Among the well-known types of 
speed-measuring instruments the line of the Jones Speedometer 
Company has a prominent station. These instruments are made 
in two principal divisions, those of the horizontal governor type 
and those of the vertical governor type. Both styles are made 
with and without clocks. The horizontal governor speedometers 
are more elaborate than those of the opposite type and are listed 
at higher prices. In the simplest form the dial of the Jones 
instrument shows rate of speed, distance of trip and total dis- 
tance, just as it does in the highest-priced devices marketed by 
this company. The distinction between the types lies in the fact 
that in one the drive is carried to the instrument from the side, 
while in the other it comes from below. Shown in space 140, on 
elevated platfrom. 

The Standard Speedometer — Attachable to either front 
wheel of the car, the Standard speedometer, made by the Stand- 
ard Thermometer Company, is somewhat different in principle 
from other varieties of speed-measuring instruments used by 
motordom. In addition to the usual features of a speedometer 
this one shows the speed and distance while backing. The trip 
odometer may be set either back or forward. Among the fea- 
tures of this device is its equipment with a universal pivot joint. 
A number of models are included in the line offered by the 
company, but the most popular so far with the motoring public 
is the type shown in the accompanying illustration in combination 
with a clock. Shown in space 286, in the balcony. 

Warner Auto Meter — Driven at a slow rate by means of a 
shaft device, the Warner auto meter is subjected to less strain 
than if its motive power was delivered at a higher rate of speed. 
The simplified drive is one of the basic features of the device. 
The line comprises many models and styles and has been before 
the motoring public for many years, being familiar generally. 
In the standard instruments the case is made of substantial drawn 
brass. The silvered dial is covered with bevel glass and shows 
the rate of speed, distance of the trip and total distance of the 
season or several seasons. Clocks of several kinds are optional 
with a number of the models. Space 172, on e!ovated platform. 



When a Helical Spring It 

Delayed Valve Closing u « e «» *« ciose the Poppet 

Type of Valve 
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TIMING valve opening in a well-made motor is a relatively 
simple matter; leastwise it is possible to do the work 
along positive lines on account of the employment of a positive 
motion, but when it comes to the consideration of the closing 
of the valves, in view of the fact that this work is done by a 
spring, it is not so sure that the effort of the operator will be 
attended by such a wide degree of success. The influencing 
conditions, over which the workman has no control, are as 
follows : 
Let, 

t = time of closing of the valve in seconds : 
w = weight of the valve in pounds ; 
L =lift of valve measured in feet; 

W — work the valve-spring must do as measured in pounds 
of pressure exerted ; 

h = lift of the valve in inches ; 

a = acceleration of the mass in inch-second units ; 




When, 

2 X h 

a = 

12 X t* 

w X h w X h 
W = = 

32.2 x 6 x e 193.2 x e 

= pounds required to close the valve in t seconds ; 
or, V w 

t - 0.072 h 

W 

= time taken in the closing of the valve of a given weight, 
considering a given lift, friction not included. 



It Stands to Reason — 

That the merchant who wants the appellation, "captain of indus- 
try," but who does not go to the Garden and look at the 
commercials, will have trouble being mustered out as a 
corporal. 

That the "high private" of all the merchants will be the one 
who sticks to horses " 'til the cows come home." 
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In the Carbureter Field 



LLUSTRATING THE VARIOUS MAKES OF CARBURETERS, 
SHOWING HOW THEY ARE INSTALLED AND DISCUSSING THE 
NATURE OF THE PROBLEM, WITH A FEW REMARKS IN 
REFERENCE TO THE FUTURE POSSIBILITIES 



USERS of automobiles and those who hope soon to join the 
ranks are wont to delve into the technicalities of auto- 
mobile making, and that they find it difficult to accom- 
plish some of the tasks is not to be wondered at, since it takes 
skilled designers a number of years to familiarize themselves 
with even the most necessary of the details involved. That the 
carbureter is something of a stumbling blocks seems to be true 
and, looking the matter over with a keen eye, rather leads to the 
conclusion that the reason for such confusion as there is may 
be traced to the apparent simplicity of the device coupled with 
the fact that it is most complex and unfortunately, for its easy 
understanding, it is correlated with a series of complex relations, 
among which may be mentioned the magneto, coil, battery and the 
hydrocarbon fuel used in this work. 

It is a great misfortune that it is not possible to intelligently 
discuss the carbureter without referring to its relation in the 
functioning series that are responsible for the good performance 
of a motor. In a general way the relations of these functional 
devices may be looked upon as related to each other as follows : 

(A) The carbureter must furnish the mixture to the motor in 
the right proportion of gasoline and air, free from liquid gaso- 
line and ready to burn. This must be done without undue suction 
tosses. 

(B) The motor must be properly cooled in addition to being 
suitably designed from the point of view of the compression. In 
other words, the temperature of the combustion chamber must be 
maintained at a certain point, consistent with the requirement 
from the ignition points of view, but it must neither be above or 
below a certain set of temperature limits, it being the case that 
it is as much of a detriment to hold to a very low temperature as 
it is to try to operate at too high a temperature. 

(C) The ignition system must be capable of delivering a spark 
of much energy at the proper time, the mere presence of a spark 
at the right time is not sufficient, the spark must have a very ap- 
preciable energy component 

(D) There must be an inherent ability in the carbureter such as 
will assure the right proportions of gasoline to air at all speeds 
of the motor so that (a) the power may be varied at a constant 
speed of the crankshaft, (b) the speed may be varied at a constant 
power delivery, or (c) the speed and power may be increased to- 
gether and, of course, reduced simultaneously all within wide 
limits, and with a certain regularity, so that the flexibility of the 
motor will be pronounced. 

(E) Weather conditions, that is to say atmospheric influences, 
must be compensated for; the operator must be placed in a posi- 
tion to regulate the speed and power of the motor at all times to 
suit the road condition, and the fact that the surrounding tem- 
perature is low or high, the humidity abnormal, or the air is 
saturated with water, should not alter the good performance of 
the motor. 

(F) To be able to accelerate the motor from any speed is one 
of the requirements; it is also necessary to reduce speed from a 
very high to an equally low point at will, and the economy of the 
carbureter performance should be satisfactory under all these 
conditions. 

(G) Safety is a factor; gasoline is a concentrated form of 
energy-bearing material, it is actually more powerful than the 
average grade of blasting dynamite; to handle this fuel with 



safety is certainly one of the many functions of the carbureter. 

Gasoline is stored in a tank and it is piped from there to the 
carbureter, and then its flow to the motor is so regulated that for 
each unit of weight of gasoline that is allowed to enter the com- 
bustion chamber of the motor there will be a certain proportion 
of atmospheric air. As a general proposition it is desired to mix 
about 2 per cent, by weight of liquid gasoline with the air that is 
measured off by the piston displacement of the motor. Were the 
motor to be run at a constant speed and power, it would not be 
necessary to use a carbureter at all, due to the fact that the gaso- 
line would then be required at a constant rate of flow, and this 
could be accomplished by the simple method of adjusting a valve 
so that the flow of gasoline, under a certain "head," would limit 
the flow of the liquid to that as demanded by the influex of air at 
a constant rate. 

Practice does not sanction such simple, let us say, primitive 
methods, due to the fact that the speed of the motor changes con- 
tinuously, and the power demanded to drive the automobile along 
the roadway depends upon the condition of the road, gradient and 
speed of the automobile. Moreover, it is true that the effect of 
wind resistance is a variable over broad ranges depending upon 
the speed that the car is making through the air which it cuts, 
and the extent of as well as the nature of the exposed surfaces 
of the automobile. 

Under the circumstances it is necessary to regulate the flow of 
gasoline to accord with the requirements, and in nearly every 
make of carbureter this is accomplished by means of a float in a 
receiving bowl, into which the gasoline enters just as it is re- 
quired, it being the case that the float, having the properly called 
buoyance, raises and lowers with the supply, and as gasoline is 
drawn out of the bowl the float lowers (with the needle of the 
valve) so that additional gasoline is permitted to enter the bowl 
to take the place of the fluid that is drawn out by the action of 
the motor. The force which acts to draw gasoline out of the 
flat bowl of the carbureter is called "suction" ; in other words, the 
piston, as it recedes on the suction stroke creates a vacuum, and 
it is this vacuum that causes a depression around the nozzle of 
the carbureter, and the lifting power of the depression is suffi- 
cient to lift the gasoline up out of the orifice of the nozzle land- 
ing the liquid in the train of air that is drawn in by the same 
force. 

Gasoline Must Be Vaporized Before It Will Burn 

When gasoline is sucked out of the nozzle into the stream of 
air that is being taken into the combustion chamber of the motor 
it is in liquid form, and before it will form a mixture with the 
air that will burn and give up its energy the gasoline must be 
changed in its state of aggregation from liquid to the gas form. 
The process that brings about the change that is necessary is one 
of heating; that is to say, the gasoline must be boiled. As a 
simile, the boiling of water may be taken; when a kettle is placed 
upon a hot stove the water in it first heats up to 212 degrees 
Fahrenheit, assuming that the kettle is not so tight that the 
atmospheric pressure is excluded, and at this temperature the 
water, if heat is applied further in sufficient quantity, will boil: 
in other words, steam will be made. Gasoline boils in the same 
way, the only difference being that the boiling point of gasoline is 
lower than the same point of water. If the gasoline is of the 
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finest quality, as hexane, it will boil very 
readily indeed, but if it is composed of 
a series of hydrocarbons, as hexane, 
heptane, octane, nonane and decane, the 
boiling point will be raised and the 
amount of heat that will have to be ap- 
plied at a given temperature will be 
much augmented, the exact difference 
will depend upon the proportions of the 
separate fractions in the composition. 

Where does the heat come from ? The 
heat that is required to boil the gaso- 
line? From the air that is sucked in 
around the nozzle into which the gaso- 
line is landed from the nozzle. Is there 
enough heat in the air to accomplish 
this function? Certainly I That is pro- 
vided enough time is allowed for the 
purpose. The time required depends 
upon the temperature of the air, its 
state of the humidity and the voltaility 
of the gasoline; in other words, its 
boiling point, vapor tension and other 
characteristics. 

It will be out of the question here 
to delve into the details of the charac- 
teristics of automobile gasoline, it being 
the case that the study of this product 
is complex and the space required for 
its elucidation will be sufficient to ren- 
der it desirable to treat with it under a 
separate heading. In the meantime, 
holding to the subject, it remains to dis- 
cuss some of the principles of car- 
bureters on a more familiar basis if the 
reader is to be brought to a realization 
of the fact that carbureters, as they are 
made to-day, are so complex, notwith- 
standing an apparent simplicity, that 
they have to be made under the most 
exacting conditions by men who make 
a life's study of this special form of 
work. 

It is self-evident that automatic action 
is desired; it goes without saying that 
the variations of power and speed of 
the motor, as they are demanded under 
operating conditions, should be met by 
suitable variations of the mixture in 
point of volume, but it cannot be shown 
that it is advantageous to alter the ratio 
of gasoline to air in the mixture from 
the point of view of thermal efficiency 
of the motor, since when the best rate 
of flame travel is reached by proportion- 
ing the percentage of gasoline in the air 
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there is nothing more to be desired from this quarter, and the 
carbureter that is capable of maintaining this relation has just 
so many less variables to contend with and is so much the easier 
to maintain in a good state of utility considering a given expen- 
diture of acumen on the part of the manipulator. 

The Venturi tube, an invention by a physicist of the name, 
dating back to 1791, is accepted as the basis of all automatic 
carbureters, and it is this tube principle combined with various 
mechanisms that will be found in quite a number of the car- 
bureters of the present time. The principle of the Venturi tube 
is represented when a pair of truncated cones are inverted and 
joined to each other, and in a carbureter it is the practice to ter- 
minate the nozzle at the point of joining, in other words, the 
junction of the two truncated cones. In Venturi's explanation 
of the action of his tube, he stated that the quantity of air that 
would pass in a given time under a given depression could be 
multiplied by four, as compared with a plain tube, provided the 
convergent angle of one of the cones is fixed as 30 degrees and 
the divergent angle of the remaining cone be fixed as 7 degrees. 
The quantity of air that is permitted to enter the con- 
vergence of 30 degrees is relatively great, and the effect of the 
7 degrees divergence is well authenticated. One form of the 
Venturi tube principle is shown in Fig. A as it is applied to the 
G. & A. type of carbureter, which was originally brought out 
by Grouvelle & Arquembourg, of Paris, France, and handled in 
America by A J. Myers, of New York City. 

But it is not necessary to hold to a fixed angle of the con- 
vergent and divergent angles of the Venturi tubes; in fine, with 
other details adjusted to match, it seems to be good practice to 
modify the angles and in some instances, as experience has shown, 
most desirable effects are realized by means of tubes that are of 
special shapes with constrictions in the region of the nozzle 
orifice. These special shapes are determined by experiment, they 
seem to follow an undiscovered formula, and, with suitable pro- 
vision in other respects, it is more than likely that the designer 
is permitted to depart widely from the practice of Venturi. 

As an example of departure from the practice of Venturi, still 
holding to the idea of the constricting tube, reference may be 
had to Fig. B of a Stromberg type of carbureter as manufactured 
by the Stromberg Motor Devices Company, of Chicago, 111. In 
mis form of carbureter the Venturi effect is obtained in modified 
form by special shapes, which, according to the designers and 
borne out by tests, is quite in accord with the best expectations. 

As another example of the application of the principle of the 
Venturi tube, reference may be had to the Schebler carbureter as 
shown in Fig. C, and, as a comparison will show, this carbureter 
differs in many important particulars from the other illustrations 
of the Venturi principle, thus bearing out the point that is being 
made, i. e. — If the shape of the tube is altered from that as 
originally outlined by the inventor Venturi, it is necessary to 
make other changes to compensate for the difference, but the 
advantage lies in accentuating some desirable point that may not 
have been possible of realization through the use of the simple 
form of tube of this generic type. 

Conducting the investigation still further makes it necessary 
to examine other carbureters as the Kingston, as made by 
Byrne Kingston & Company, of Kokomo, Ind., as illustrated in 
Fig. D, in which it will be observed that the principle of the 
Venturi tube is utilized also in modified form. In this example 
the nozzle is concentrically related to the tube, and the orifice of 
the nozzle with a needle adjustment is located in juxtaposition to 
the point of maximum constriction of the modified Venturi tube. 

With excellent force it will be possible to continue the dis- 
cussion, calling attention to the presence of the principle of the 
Venturi tube in the Vortex carbureter, a section of which is 
shown in Fig. E, and in this example in addition to the Venturi 



effect there is also the influence of a generated vortex among 
other modifications that will have to be discussed from another 
point of view to bring out the relations. 

Passing on now to other forms of carbureters it will be in 
order to take up with the Carter type of carbureter as shown in 
Fig. F, only to observe that while it is a distinctive design with 
important ramifications it is nevertheless the possessor of a 
marked Venturi effect, owing to the shaping of the depression 
chamber in the region of the nozzle orifice, which is in the con- 
centric relation. 

In the Rayfield type of carbureter as made by Findeisen & 
Kropf, of Chicago, 111., it remains to observe that the depression 
occurs in a space around the nozzle (as shown in Fig. G) that 
bears no very clear outline to an old-fashioned Venturi, and 
yet the result is marked. In this example the construction is as 
follows : 

Gasoline enters through the fitting, and its mate is filtered 
by the screen, and is stopped off by the needle, which has a 
German silver tip, engaging a suitably contrived seat To stop 
the flow of gasoline, the float in the chamber, if properly set by 
the adjusting spring, will raise high enough to free the lever arm, 
thus permitting the part to which the tip of the needle is fastened 
to fall by its own weight so that the needle will seat The nozzle 
is concentric with the dashpot-like member, and the gasoline is. 
stopped off by the auxiliary needle, which is pressed to its seat 
by a spring, but is lifted off its seat by a bell crank which is con- 
trolled through a cam motion, operating when the damper travels 
a certain distance. Simultaneously with the lower damper the top 
damper travels, being actuated by the link, and as these dampers 
open air is admitted through the space above the rim of the 
catch-basin, filling the cavity. In starting the motor a small 
amount of air passes in through a fixed opening, which is shown 
by a dotted line surrounding the nozzle. This air sucks up 
enough gasoline to make a rich mixture, and this mixture passes 
into the chamber and through a slit in the damper. The opera- 
tor, desiring to speed up the motor, alters the adjustment of the 
bottom damper, simultaneously lifting the auxiliary needle and 
the top damper. The result is a supply of mechanically estab- 
lished mixture, which under ordinary conditions will suffice for 
the purpose, and to this extent the carbureter is in accord with 
the best practice from the point of view of mechanically con- 
trolled carbureters of the auxiliary air type. 

If, for any cause, the mixture becomes unbalanced, the differen- 
tial compensating valve which is under the control of a spring, 
holding the valve to its seat, being supported at one end by the 
cap, with means for adjusting its tension by way of a threaded 
member, the valve will open and supply the requisite quantity of 
undiluted air to bring about a readjustment of the gasoline ration 
in the mixture, so that if the mechanical adjustment is such that 
the mixture is too rich, provided the speed of the motor is in- 
creasing, the valve will open and permit of the introduction of 
enough air to render the mixture sufficiently lean to do the most 
efficacious work. 

But should the mixture be too lean, the speed of the motor will 
decrease, in which event the differential compensating valve will 
close automatically, and by doing so bring about a condition of 
enriching of the mixture, with the result that the speed of the 
motor will become stable, and the power will be that which should 
obtain when the mixture is exactly right in view of all the operat- 
ing conditions. 

In each of the other carbureters shown in Figs. H, I. J and L 
the principle of the Venturi tube is carried out in slightly modi- 
fied forms. This tube is sometimes inserted as a separate part 
of the carbureter and the makers can supply on demand dif- 
ferent angle tubes called choke tubes, thereby allowing the maker 
of the engine an opportunity of experimenting. 
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\A AKERS of automobiles are experiencing another 
* revolution brought about by adverse action of the 
Court in the matter of the Selden suit, the ramifications 
of which are so diversified that there are probably not 
more than four or five men now living who would be 
able to express a competent opinion of the scope and 
far-reaching effect of this legal contest with its thousands 
of pages of testimony and hundreds of conflicting opin- 
ions emanating from the most competent sources, cover- 
ing all phases of the automobile industry, with special 
reference to the crude state of the art at the time of 
the issue of the Selden patent. The full text of the 
United States Circuit Court of Appeals, Second Circuit, 
is given in The Automobile, accompanied by abstracts 
from tbe testimony of Dugakl Clerk and abstracts from 
the arguments of the legal luminaries who fought on 
both sides and, as will be appreciated, there is nothing 
to be gained by trying to elucidate the opinion of the 
Court, nor is it . possible at this time to make any pre- 
diction as to the outcome. 



"I ET US HAVE PEACE." When Grant had Lee 
*-* in the throes of defeat in front of Richmond, 
and the Union Army was equipped for any eventuality, 
the greatest strife the world had ever known was rele- 



gated to the musty pages of history and the future took 
on its customary rosy hue in response to the meaning 
conveyed in the simple dictum as here reiterated. The 
battles that the Union Army fought to victory and the 
engagements that brought out the splendid genius of 
Lee, now rest in the shadow of the great light that 
shines as the beacon of the mariners for all time, and 
the simplicity of the language and the kindly nature 
of its portent should appeal just now to the victors and 
the victorious, for there are none who will claim defeat. 
It is the fair contention of those who fight in the Selden 
ranks that they stand for stability in the automobile art, 
that they wish to maintain a high > -standard of the in- 
dustry, and they importune the reckless and those who 
are seated in over-ambition's chariot to partake of wisdom 
and to be guided by prudence. But the men who are 
struggling on the other side are noted for their acumen 
also, and they stoutly maintain that they stand for 
exactly the same fixed set of desirable conditions. 



\A/ HILE the principals in this grand drama are thus 
" " engaged the world looks on, and the part of it 
which stands for strife and turmoil is in an inquiring 
state of mind, impelled by an overpowering curiosity, 
rent by the fear that there will be an end to the imposing 
spectacle. But the time arrives in the career of men 
when their good sense tells them that an accumulation of 
rust is the best adornment for their "flint-locks," leaving 
it for those who have the inclination to fashion a pin- 
cushion out of the powder-horn, while the men go back 
to the plow. It is impossible to conceive of a set of 
men of the class who can lay claim to the high order 
of intelligence that passes current among the builders 
of automobiles who would be so short-sighted as to 
forget the object of their work, and to reduce themselves 
to the pitiable state which is the most striking character- 
istic of the giant when he is down. 



O-OPERATION, to whatever extent it will help 
^ the builders of automobiles to make better cars 
and to bring a return to the investors on the one hand 
and satisfaction to users of automobiles on the other, is 
the best doctrine that can be applied to a sore situation 
at the present time. A wise man said: "Were we to 
change places for twenty minutes, there would never 
be any more cause for controversy." But in shifting 
about for the purpose of acquiring experience, let it not 
be forgotten that a part of the time should be expended 
in the capacity as "a patron of the industry," if for no 
other purpose, in order that utility needs shall not be 
overlooked. Every single unit of time that is preempted 
for no better purpose than to disagree upon any subject, 
detracts from the ability of the participant in the dis- 
agreement and lowers the standard of value of the 
work done under such conditions. It is a great mis- 
fortune, too, that those who look up to the great cap- 
tains of the industry who are devoting their lives to the 
building of automobiles, should be permitted to witness 
the sad bickerings as if the prize were some inanimate 
thing to be bagged as spoils. "Let us have peace." 
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S. A. E. Elects Officers 



HENRY SOUTHER, STEEL EXPERT, CHOSEN PRESIDENT OF 
THE SOCIETY TO SUCCEED HOWARD E. COFFIN— RECORD- 
BREAKING ATTENDANCE MARKS OPENING OF ANNUAL 
MEETING 



WHEN President Howard E. Coffin of the Society of 
Automobile Engineers called the annual meeting of 
that body to order Wednesday morning in Assembly 
Hall of the Automobile Club of America, there were present an 
unusually large number of the members of the society. 

The chief work of the morning session was the election of 
officers and Henry Souther was selected to carry on the great 
work accomplished and outlined by Mr. Coffin. 

Howard Marmon, of the Nordyke-Marmon Company, Henry 
May and Charles E. Davis were chosen managers of the society 
for a two-year term. A. H. Whiting was re-elected treasurer. 

The amendments to the constitution of the society which had 
been introduced some time ago were submitted to the meeting 
and after discussion were advanced to the stage where they will 
be presented to the membership for a mail vote. 

The first working* session of the order was held during the 
afternoon and in the evening the society assembled in annual 
banquet, which was spread in the rooms of the A. C. A. 

The menu of the annual dinner was done in unique and amus- 
ing form. As will be seen by the accompanying illustration, it 
was in the shape of a gastro-manograph with plotted curves 
showing the rise of enthusiasm with relation to passage of time, . 
which was not noticed going by. 



Palace Show Ends; New Makers' Body 

AFTER a week marked by satisfactory attendance and a large 
volume of business, the Palace show is a matter of history. 
While the gate receipts did not equal those of last year's show by 
a small margin, the crowds as a whole were larger and the gen- 
eral comment on the affair by exhibitors was favorable. 

Various exhibitors expressed themselves as being dissatisfied 
with the private administration and promotion of the show and 
it was freely announced that future events of the kind would 
be held only under the auspices of some organization of makers. 

In fact the idea of an organization of this kind has been agi- 
tated for several months and during the final days of the ex- 
hibition, about thirty of the manufacturers got together and 
formed a preliminary body. 

At a luncheon held at the Hotel Manhattan the plan was an- 
nounced and subsequently the following directors of the new 
corporation were chosen: Carl F. Johnson, Johnson Service 
Company of Milwaukee; W. S. Jones, Otto Motor Car Sales 
Company of New York; Thomas Aldcorn, Chicago Pneumatic 
Tool Company ; W. J. Mills, H. H. Babcock Company, Watertown. 
N. Y. ; Col. T. A. Campbell, Imperial Automobile Company, 
Jackson, Mich. ; Louis J. Bergdoll, L. J. Bergdoll Motor Car Com- 
pany, of Philadelphia; H. C. McFarlan, McFarlan Motor Car 
Company, Connersville, Ind. ; C. W. Kelsey, C. W. Kelsey Mfg. 
Co., Hartford; E. W. Hommel, Clark-Norwalk Motor Car Com- 
pany ; S. E. Baily, B. C. K. Motor Car Company : Counsel, Frank 
H. Field. 

As the result of a meeting which was held on January 10 
at the Hotel Manhattan, the baby association was given its 
official name, and officers were elected with Col. Theodore A. 
Campbell of the Imperial Automobile Company, Jackson, Mich., 
as the president. The first vice-president is William S. Jones 
of the Otto Gas Engine Company of Philadelphia, Pa. ; second 



vice-president, Prof. Warren S. Johnson of the Johnson Service 
Corporation, Milwaukee, Wis.; treasurer, William J. Mills, of 
the H. H. Babcock Company, Watertown, N. Y. ; assistant treas- 
urer, Carl F. Johnson, of the Johnson Service Company, Mil- 
waukee; secretary, C. W. Kelsey of the C. W. Kelsey Mfg. 
Company, Hartford, Conn. ; assistant secretary, J. L. Robinson, 
New York City; executive committee, Messrs. Campbell, Carl 
Johnson, Kelsey, Jones, and Louis J. Bergdoll, the latter of the 
Louis J. Bergdoll Motor Car Company, Philadelphia, Pa. 

It will be remembered that Herbert Longendyke managed the 
show at the Grand Central Palace with great success this year, 
and after some persuasion he agreed to retire from the Journal 
Company of Troy, N. Y., and to take up the general management 
of the new association. It is announced that the primary object 
of the A. M. A. A. is to foster a better understanding in the 
ranks of its associates, and to set a good example from the 
point of view of fair competition. 
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Record Crowds at Garden 



ELEVENTH NATIONAL AUTOMOBILE SHOW AT- 
TRACTS VAST ATTENDANCE AT EACH 8E88ION, 
FILLING AISLES AND GALLERIES— LIST OF ACCES- 
SORY EXHIBITORS 



3fe 



WITH aisles and balconies crowded to their capacity at 
every session, the Eleventh National Automobile 
Show,, under the auspices of the A. L. A. M., at 
Madison Square Garden, has proved a remarkable success from 
every point of view so far. The cars^ which were treated ex- 
haustively in The Automobile last week, are attracting an im- 
mense amount of attention, and much business is reported in 
every direction. 

Much more interest is being displayed this year in the acces- 
sory exhibits than ever before and the spectators had to move 
slowly in passing some of the more attractive booths on account 
of the press of the public. 



ing its B. & S. Igniter, operated from the dash by either hand 
or foot, and claimed to be absolutely heat-, oil- and water-proof. 

Castle Lamp Co. — At space No. 181 this company sets 
forth a most comprehensive exhibit of its 191 1 line of Castle 
lamps for pleasure cars and commercial vehicles. 

Champion Igniter Company — The Koehler Headlight Ig- 
niter, a device designed to do away with lighting troubles is 
the feature of the display in space 400. 

Culver-Steams Mfg. Co. — C-S electric lighting specialties 
for automobiles and motor boats form the exhibit of this com- 
pany at stand No. 404. The C-S Hold-Fast Connector is one of 
the specialties. 




FIG. 1— OPENING NIGHT LOOKING DOWN UPON THE ASSEMBLAGE FROM THE GALLERY 



Following is as complete a list of the accessory exhibits of all 
kinds as could be compiled: 

Lamps, Ignition Devices, Etc. 

Apple Electric Co. — In addition to this company's compre- 
hensive line of dynamos, lamps, storage batteries and fixtures, 
the new "Aplco" automobile dynamo is being demonstrated at 
space No. 239. 

Auto Supply Mfg. Co. — Among other things that made up 
the exhibit of this concern at stand No. 618 was the Simplicity 
Rectifier, for charging ignition batteries from an alternating cur- 
rent. It is equipped with a transformer and ammeter. 

B. ft L. Auto Lamp Manufacturing Company — Lamps of 
a score of types are shown in space 575. Those on display in- 
clude flare headlights, de Luxe, gas headlights, torpedo lamps 
of several styles, oil-tail lights and a line of electric lamps, 

Badger Brass Mfg. Co. — Solar lamps for automobiles, in 
all sizes and shapes — head, side and tail — form this exhibit, 
which is handsomely installed in space No. 126. 

Briggs ft Stratum Co. — At space No. 269 this firm is show- 



It E. Dietz Co. — At this company's exhibit, at space No. 
189 are shown a full line of Victor and Majestic headlights, 
numerous varieties of side and tail lamps and generators. 

Edmunds ft Jones Mfg. Co. — At space No. 157 this concern 
is exhibiting its beautiful line of new design acetylene and 
electric headlights with removable mirrors. A line of combina- 
tion electric and oil side and tail lamps is also shown, in addi- 
tion to a new model acetylene generator. 

Electric Storage Battery Co.— The "Ironclad-Exide" elec- 
trical vehicle battery features the exhibit of the above-named 
company at space No. 227. It is the result of four years' ex- 
perimentation, and is designed to prevent loss of active material. 

Elliott Auto-Lighter Co. — At booth No. 594 this concern is 
exhibiting the working of this latter-day convenience for ease- 
loving automobilists, which enables the driver to start his acety- 
lene lamps without leaving his seat or stopping the car. 

Geiszler Bros. Storage Battery Co. — At space No. 513 this 
company is showing a complete self -regulating ignition and 
lighting outfit, besides its line of non-sulphating ignition and 
lighting types of storage bateries. 
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Gray & Davis — The display of this concern, at booth No. 
130 includes an exposition of the de luxe system of car lighting 
from the generation of the current to its delivery to the various 
beautiful lamps which make up the company's complete line. 

Hofacker Manufacturing Company— The "Daysee" tail 
lamp is one of the interesting things shown by this New York 
concern in space 532. The lamp is 12 inches high with bail and 
is fitted with ruby semaphore and white optical lens. 

J. H. Lehman Mfg. Co.— At the booth of this company, No. 
159, is being exhibited the L-H-L Ignition System, by means 
of which a low-tension jump spark is obtained by a simple com- 
bination of high-frequency and low-tension currents. 

Luce Manufacturing Company — An attachment for auto- 
mobiles that automatically shifts one of the searchlights in 
making a turn is the feature of the display in space 553a. 



Meteor Gas Company of New York— Gas tanks for use on 
the automobile are displayed in the exhibit of this company, 
space 578. 

Motor Specialties Co.- The "Flash Auto-Lighter." a sim- 
ple, dependable device for automatically lighting or extinguish- 
ing acetylene headlights from the driver's seat, featured the ex- 
hibit of this firm at space No. 425. 

National Carbon Company— Columbia multiple batteries 
for cylinder ignition, auxiliary service or continuous running are 
shown in space 133. The company's factory is at Cleveland, O. 

Northeast Electric Company — Electric lighting for auto- 
mobiles is the leader of the exhibit of this Rochester, N. Y., 
company in space 518. 

Fred Robinson — Tail lights for lighting the license number 
according to law are the special feature of the exhibit in space 
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Fig. 



-Brush and Sampson models shown at the same booth- 
where the Abernathy "kids" are much In evidence 




Fig. 6 — Marmon exhibit with Model 32 in the background and 
"trophies" of the year in the foreground 

559. The trade name of "Sure Number" has been given this line. 

Rushmore Dynamo Works — This company is featuring an 
automatic shaking grate generator in space 418; a device for 
producing acetylene gas from calcium carbide and water. 

Scheu-Dexter Manufacturing Company — A device for con- 
trolling the headlights is the chief exhibit of this company in 
space 517. 

Vesta Accumulator Co. — This company is exhibiting, at 
booth No. 233 its standard line of sparking and lighting bat- 
teries, besides a complete line of electric automobile lamps of 
all kinds. 

Ward Leonard Electric Co.— This concern's exhibit, at 
space No. 573, is devoted to an exposition of the Ward Leonard 
automatic dynamo lighting system. 

Witberbee Igniter Company — At space No. 277 this con- 
cern is showing a broad line of ignition and illuminating de- 
vices, comprising storage batteries, spark generators, timers, 
spark plugs, switches, trouble lamps, reflectors and other equip- 
ment for the conversion of oil and gas lamps for the use of 
electricity. Fifteen types of storage batteries are shown. A 
feature is the Witherbee Special Lighting Battery. 

Lubricants and Fuels 

S. F. Bowser & Co., Inc. — Safety in the storage and use of 
gasoline for automobiling is demonstrated in all its details at 
the exhibit of this company at stand No. 191. Underground 
tanks, pumps, safety filling devices and all the other garage 



equipment that makes for safety in the handling of volatile and 
highly inflammable liquids' is shown. 

Bliven & Carrington, Inc. — "Champion " and "E-Z-Way" 
lubricants are shown by this Philadelphia concern, both of which 
are highly recommended by the company for use on automobiles. 
The space number of the company is 534. 

Columbia Lubricants Company — The leader in the exhibit 
of this company is the "Monogram" line, including several 
grades of cylinder oil. The company is located at 116 Broad 
street, New York. Its space number is 223. 

Adam Cook Sons — Greases are the chief item of the exhibit 
of this company in space 157a. The company's factory is situ- 
ated above Albany, N. Y. 

J. Dixon Crucible Company — "Motor Graphite" for cylin- 
der, gear and clutch lubrication in connection with oil and 
"Dixon 688" a graphited wood grease for enclosed transmissions, 
constitute the leaders in space 182. 

A. W. Harris Oil Company — "Harris Oils" of various 
grades and kinds are shown in space 162. The company is lo- 
cated at Providence, R. I., and specializes on cylinder oils for 
automobiles. 

Havoline Oil Company — In space 303, the "Havoline" line 
of lubricants, comprising a full line of cylinder oils and motor 
lubricants, is shown. The company is situated at 133 William 
street, New York. 

George A. Haws — "Panhard" oil for automobile cylinders 
is the leader in the exhibit of this concern in space 260. Head- 




Fig. 6 — Chalmers exhibit, showing the ' 
Glldden trophy 



SO" and "40," also the 




Fig. 7— Hudson exhibit, with the "33" chassis painted white as the 
center of attraction 
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quarters and general offices are at 62 Pine street, New York 
City. 

The R. M. Hollingshead Company— The "Whiz" oils, 
greases and specialties are the feature of the display in space 
512. The Hollingshead Company has its factory and head- 
quarters at Camden, N. J. 

Hydraulic Oil Storage Company — Storage tanks for gaso- 
line which are recommended by their makers to be air tight, with- 
out evaporation and which serve to purify the gasoline contained 
are shown in space 507. 

Keystone Lubricating Company — Light and heavy greases 
for friction surfaces on automobiles are shown by this Phila- 
delphia company in space 612. 

William P. Miller's Sons— "Excelsior," a fibrous oil for 
motor lubrication and "Pan-O-Lite," a cylinder oil, are the prin- 
cipal displays in space 565. The company is located at 244 
Greene street, Brooklyn. 

N. Y. and N. J. Lubricants Company — "Motorol" is the 
leader of the exhibit of this company, which is showing a full 
line of its product in space 185. The company recommends 
"Motorol" for use in cylinder lubrication. Its headquarters are 
at 165 Broadway. 

Philadelphia Grease Manufacturing Company — Automobile 
lubricants manufactured at the Philadelphia factory of this 
company are shown in space 521. 

L. Sonneborn Sons— The "Amalie" brand of motor lubri- 
cants, including light and heavy motor oils, greases, body- 
polishes, etc., is displayed in space 524. The offices of the com- 
pany are at Fulton and Pearl streets, New York. 




Fig I — Locomobile exhibition, with the new Model M six-cylinder 
motor as the feature 




Fljr t — Matheaon exhibit, with the six -cylinder model attracting the 
notice of Its friends. 




Fig. 10 — Pierce- Arrow exhibit, showing the six -cylinder models and 
a fine line of body work, including the George Washington coach 




Fig. 11 — Wlnton exhibit, with sixes only, and a torpedo body that 
Is one of the features of the show 



The Atlantic Refining Company — This company, whose 
home is in Cleveland, Ohio, displays "Arco Spotzoff," a metal 
polish, and other specialties of a similar character in space 318 

Vacuum Oil Company — "Mobiloil" of all grades, the leader 
of this company's product used for automobile lubrication, will 
be featured in space 185. The works of the Vacuum company 
are situated at Rochester, N. Y. 

Motor Parts Company — Automobile wrenches, manufac- 
tured by the Frank Mossberg Company of Attleboro, Mass., are 
on display in space 402. The Auto Cle and Titus Cle are the 
features of the exhibit 

Wayne Oil Tank and Pump Co. — Measuring pumps and 
storage tanks for the proper handling of gasoline and lubricating 
oils comprises the exhibit of this company at space No. 544. 
The desired quantity of liquid can be obtained at a stroke 
of the handle without the use of the old time measure. There 
is no loss from evaporation, and no chance for theft, besides 
which fire insurance rates are reduced to the minimum. 

White & Bagley Company — "Oilzum" the feature product 
of this company, and the other affiliated products are shown in 
space 316. The company is located at Worcester, Mass. 

Orlando W. Young — This Newark concern occupies 
space 293 at the Garden show. A line of lubricants and special- 
ties is featured. 

Metals and Forgings 

Delcampe Welding Company— Welding one metal to an- 
other in workmanlike shape has always been a problem difficult 
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Fig. 12 — Thomas exhibit, with Model M as the main feature — the 
"torpedo" In the center la a great attraction 

to solve by the mechanic. The company that shows in space 535 
claims to have such a system in operation. By means of it the 
company states that various metals may be welded together in 
close association. The company also handles tools, etc. 

Doehler Die-Casting Company — Castings for many pur- 
poses of automobile manufacture are shown by this Brooklyn 
company in space 263. Various alloys are used in the manufac- 
ture of this line and the exhibit is comprehensive enough to 
prove interesting. 

Driggs-Seabury Ordnance Corporation — At stand No. 253 
this concern is showing samples of its drop-forged pressed steel, 
hammer-forged, machined and ground parts of all descriptions. 

H. H. Franklin Manufacturing Company— The makers of 




Fig. 13 — Amplez exhibit, presenting a line of two-cycle motors and 
other attractions 

the Franklin automobile are also displaying a line of die cast- 
ings in space 569 of the accessory exhibit This line embraces 
about everything of the kind used in automobile building. The 
claim is made by the company that parts turned out are ready 
for use without machining. 

Peter A. Frasse & Co., importers of metals, show in space 
564. Among the exhibits in this booth is a line of Poldi steels 
for high-speed tools used in turning, planing, slotting and mill- 
ing. 

Globe Machine and Stamping Co. — Steel tool and battery 
boxes for automobiles are shown at space No. 274 by this com- 
pany. 

Gotham Aluminum Solder Company — Space 553 among 
the Garden accessory exhibits is devoted to the display of the 
wares of this company. The company makes a specialty of all 
kinds of repairs involving aluminum. 



International Engineering Company— Imported steels of 
various kinds make up the exhibit of this company in space 
601. Aside from R. B. F. ball bearings the company shows 
double acting thrust bearings, limit gauges, thrust cages and 
numerous other steel devices. 

Isaac G. Johnson ft Co. — Steel castings are shown by 
this company in space 287. The product of the company's plant 
at Spuyten Duyvil, New York City, is used to a considerable 
extent in automobile manufacture. The line consists of almost 
every part of the car for which steel castings can be used. 

Lebanon Steel Casting Co. — This concern is exhibiting, at 
space No. 237, axle castings made by a process used extensively 
abroad. A complete line of vanadium castings of which the 
company is making a specialty, and its regular crucible steel 
castings are also shown. 




Fig. 14 — Packard exhibit, presenting fore-door models and regular 
Packard motor work. The single-door limousine Is shown 

Light Mfg. and Foundry Co. — At space No. 134 this com- 
pany is showing automobile brand aluminum castings, especially 
adapted to automobile, autoboat and electrical work; automobile 
brand manganese bronze, phosphor bronze, plastic bronze and 
bearing metals, and Babbitts, especially adapted to the several 
uses to which Babbitts are used in the trade. 

Philadelphia Steel and Forge Company — Natural alloy steel 
for motor car construction from the plant of this company at 
Tacony, near Philadelphia, is shown in space 412. This sub- 
stance is used also for the making of die blocks, trimmers, etc. 

Thomas Prosser ft Son — This firm of steel importers is 
showing at booth No. 599 various qualities of Krupp steel for 
automobile purposes, including round forged bars of chrome 
nickel steel, grade E F 60.0. 




Fig. 15 — Stearns exhibit. Including the 16-SO and other models, 
some fine features In body work 
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Retnhold Noflux Aluminum Solder Company is exhibiting 
at space 426. The chief item of this display is a line of solders 
designed especially to join two pieces of aluminum without the 
use of a flux. The idea has had practical form since 1908. The 
company recommends it for strength, simplicity and smoothness. 

A. O. Smith Company— At space No. 137 this firm is show- 
ing samples of its pressed steel automobile frames of a high 
standard of workmanship. 

The American Vanadium Company— This Pittsburgh con- 
cern is showing alloys used in automobile manufacture in spaces 
312 and 321. In the first-named space the display is of alloys 
for steel and in the other alloys for brass are featured. The use 
of vanadium and other alloys has grown to such an extent in 
motor car making that the exhibit of it at shows always attracts 
much attention. 




Ft«\ 16 — Cadillac exhibit. Including the chassis, which Is sectioned 
and running to show patrons how well it works 

The Carpenter Steel Company— All kinds of steel for the 
nse of automobile makers is produced by this company and 
samples are on display in space 276. The line consists of Chrome- 
nkkel, chrome, chrome-vanadium, nickel, silico-manganese and 
carbon steels of numerous grades. Crucible Chrome-nickel steel 
is featured. 

The Crucible Steel Company has space 285. Steel alloyed 
for special use in automobile making is the feature of its line on 
display. These products, now regarded as so vital to the in- 
dustry require the utmost of scientific nicety in their composition 
and the exhibit of this company is of particular interest to both 
owners and makers of cars. 

The Cupror Company — A golden metal, for which it is 




P1a> it — Lambert exhibit of friction drive automobiles and a special 
line of body work 




Fig. 18 — Mercer exhibit in the main hall, with a chassis and a 
runabout In an attractive setting 

claimed that it will resist the action of acids and is not cor- 
rodable, is shown by this concern in space 318. 

The Standard Welding Co.— At space 176 this concern is 
showing Standard Clincher, Quick Detachable and Universal 
Q. D. Demountable rims; also an exhibit of the company's 
work along the line of electric welding and in furnishing auto- 
mobile bent parts formed from standard seamless steel tubing. 

United Steel Co. — Chrome vanadium steel and vanadium 
(anti-fatigue) steel, for use in automobile construction, is shown 
at the exhibit of the above-named company at space No. 320. 

E. B. Van Wagner Mfg. Co. — This concern is showing at 
stand No. 262 a comprehensive line of Van Wagner die castings. 




Fig. 19 — Preadnaught Mollne alongside of the Premier exhibit under 
favorable auspices. The Premier 4-40 is shown in the foreground 

Motors and Parts 

Columbia Bolt and Nut Company of Bridgeport, Conn., it 
showing in space 154. The feature of the line is the Columbia 
Lock Nut, which is a combination of three mechanical powers 
in two parts. These are the wedge, screw and lever, the wedge 
being several times compounded and the device locking auto- 
matically. 

William Cramp ft Sons Ship and Engine Building Com- 
pany — A full line of automobile castings is displayed by the 
Cramp company in space 187. The line includes bearing metals, 
white brass, phosphor bronze, Parsons manganese bronze axles, 
gear cases, steering gears, transmission cases and miscellaneous 
castings of many sorts. 

El Arco Radiator Company — Showing in space 577, this 
company, which was formerly known as the Livingston Radiator 
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Company, is exhibiting an extensive line of radiators. The con- 
cern makes only a honeycomb, square cell device with wide 
water passages. These radiators are stock equipment on many 
well known makes of cars. 

Excelsior Motor and Manufacturing Company — This com- 
pany is showing its 191 1 power plant for pleasure cars and 
trucks. It follows the lines of French construction. It is four- 
cylinder, four-cycle type, with 4 1-8 bore by 5 1-4 stroke and is 
rated as a "40." 

Frost Gear and Tool Machine Company — A line of im- 
proved transmissions, axles and differentials, is shown in the 
space of this concern, number 309. The company does custom 
work in addition to its regular line of manufacture. 

S. Hoffnung & Co., Ltd. — The company is showing the 
Coventry chains, an English product, in space 585. The line is 
quite full and is attracting considerable attention. 

Keystone Steel Castings Company — Space 503 is occupied 
by the exhibit of this company. It consists of an exhaustive 
display of castings used in automobile construction, ranging from 
the largest and heaviest pieces to the most minute. The com- 
pany is located at Chester, Pa. 

Lebanon Steel Casting Company — Castings used largely in 
automobile manufacture make up the exhibit of this company in 
space 237. The company claims to furnish parts to fifty-four 
automobile makers. 

Lefever Arms Company — Transmissions, gears, clutches, 
brake bands, bearings, differentials, cases and other automobile 
parts, make up the display of this company in space 543a. 




Fig. 



20 — National exhibit with a fore-door model and a 
interest the many 




McCord Manufacturing Company — The McCord radiator 
is the leader in the display of this company in space 325. This 
radiator is of the vertical tube type with continuous horizontal 
fins. The tubes are of brass, one-quarter inch in diameter. 
Aside from the radiator the company is showing force-feed lubri- 
cators, gaskets, fans, belting and brass castings. 

Manufacturers' Foundry Company. — Cylinder castings are 
the feature of the exhibit of this company at space 279. The 
company makes a specialty of turning out cylinders for all sorts 
of automobiles. Both water and air-cooled engines, motor-cycles, 
motor boats and aeroplanes are fitted with these cylinders. Pis- 
tons, piston-rings and other parts are also made. 

National Tube Company is showing a line of seamless tub- 
ing for mechanical purposes in space 133. The company is fea- 
turing the Shelby Cold Drawn Seamless steel tubing which is. 
widely used in automobile construction. 




Fig. 22 — Selden exhibit, presenting three models, one of which la 
stripped to expose the machinery 




Fig. 21— Moon exhibition, showing a stripped chassis flanked by an 
enclosed model of Moon car 



Fig. 23— Mitchell exhibit under the eves of the gallery, with a 
chassis and several models 

Parker Motor Company — This concern is showing a four- 
cylinder, four-cycle motor, made in Hartford, Conn., in space 
283. The A. L. A. M. rating of the motor is 32.4 horsepower 
and its bore is 4 1-2 by 5 inches. The cylinders are cast in pairs, 
offset one inch, with long connecting rods to provide low speed 
under heavy load. The cylinders are of the L type. 

Perfection Spring Company — Space 541 is occupied by this 
company's exhibit of springs. Both pleasure and commercial 
car equipment is handled, the line including semi-elliptic, three- 
point suspension, full elliptic and other shapes and sizes. 

Russel Motor Axle Company — This Detroit company is 
showing in space 288 and has on display several types of rear 
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axles. The completed parts and each element that goes to make 
up this important factor of the automobile are exhibited., 

Simonds Manufacturing Company — Motor clutch discs, 
riles, saws for cutting metals are shown in the exhibit of this 
concern in space 598. The company specializes in tools of all 
sorts and the display includes many items not specifically men- 
tioned. 

Sparks-Withington Company — While a line of radiator 
fans is the leading feature of this exhibit at space No. 308, the 
company showing them also makes hubs, brake-drums, cone- 
type ball bearings and other pressed metal products. 

Stevens & Co. — A miscellaneous line of automobile parts, 




Fig. 24— Corbin exhibit In exhtbitlon hall in a setting that Is 
attracting marked attention 




Fig. 23 — Pullman exhibit, with a fore-door body for two that Is the 
feature, according to spectators 

•ncluding valves, gauges, pumps and lighting specialties, is shown 
tn space 52a The company is located in New York City. 

The A-Z Company — Automobile parts built of sheet metal 
constitute the exhibit of this New York company in space 597. 
The line includes radiators, which are used on several high- 
class automobiles, three-hinge hoods, mud guards on fenders, 
manifolds and numerous other parts. 

The Brown-Lipe Gear Company — This concern is showing 
transmissions, gears and differentials in its space, number 170. 
The company has its factory at Syracuse, N. Y. 

The Harrison Radiator Company, a newcomer in the field, 
;s showing its radiator in space 607. It is of simple construc- 
tion with cooling surface equal to a honeycomb radiator of similar 
size, despite the fact that it is of tubular construction. 

The Muncie Wheel Company, makers of the Bannister 
wheel, have space 284. The manufacture of automobile wheels 




Fig. 2« — White exhibit, presenting gas cars, a polished chassis, 
torpedo model and much of Interest 




Fig. 27— Lozler exhibit, with several models, including a limousine, 
torpedo and a stripped chassis 

is a new line to the company, but since the completion of the 
new factory, it has gone into this line rather extensively. 

The McCue Company — Automobile axles are shown by 
this company in space 282. The company's factory is at Hart- 
ford, Conn. The line includes axles of various sizes and types 
and goes in for custom work on a large scale. 

The Sheldon Axle Company has space 617. The company 
makes axles and springs for motor-propelled vehicles as well as 
other products. Its axles are the feature of the exhibit, the com- 
pany manufacturing a number of standard sizes and accepting 
business on order to be made up from privately submitted blue- 
prints and specifications. 

The Tuttle Motor Company is showing a two-cycle engine 
in space 608. The feature of the engine is the rotary intake 
valve by means of which the advantages of both the two and 
three port systems are combined. The valve is timed so as to 
hold open intake port until a full charge has. been drawn into the 
base. 

Warner Manufacturing Company is showing in space No. 
247 a unit power plant, motor four-cylinder, 31-2x4 3-4. com- 
plete with cone clutch, three-speed and reverse selective sliding 
transmission; also jackshafts, including the transmission unit 
both in sliding gear type and the planetary type, suitable for 
1,500 to 3,000 pound commercial cars. 

American Ball Bearing Co. — This concern is showing at 
space No. 177 its line of I-section front axles, live rear axles 
and a line of ball bearings. 

Baldwin Chain Mfg. Co. — At space 135 this company is 
showing the Brown Steering Gear, in which all the surfaces 
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Fig. 28 — Goodyear tires, Whitney chains, Veeder speedometers, with 
a new distance recorder for the hub of the wheel 

subjected to wear are large and operated in oil, thus eliminating 
all back-lash or wear. 

Barthel, Daly ft Miller— The full line of Schafer ball bear- 
ings is being shown in the exhibit of this company at space No. 
58+ 

Briscoe Mfg. Co— At space No. 186 this company is exhib- 
ing its new type of radiator consisting of a vertical tube with 
square or Mercedes effect of front The Briscoe improved 
square-tube radiator and the Detroit honeycomb rediator, the 
latter especially adapted to motor trucks, are also being shown. 

Caknon Asbestos ft Rubber Works of America — At space 
415b this company is showing its line of asbestos brake linings, 
clutch facings and gaskets. 

Diamond Chain ft Mfg. Co— These chains, housed in dust- 
proof, oil-tight cases, are now being used by a number of well- 
known automobile makers. 

Fedders Mfg. Works. — At the exhibit of this company, lo- 
cated at stand No. 539, was given an exposition of the Fedders 
truck radiator, with an explanation of its peculiar effectiveness 
as applied to gasoline vehicles designed for commercial work. 

Gemmer Manufacturing Company — At booth No. 245 this 
company is exhibiting six models of steering gears, in addition 
to forgings and important parts. Models "C" and "K" are for 
pleasure cars up to 4000 pounds in weight. Model "O" is a design 
suitable for cars up to 2,500 pounds in weight. 

Harrison Radiator Co— "A radical departure in radiator 
design" is the way the makers of this radiator characterize their 
product. It is exhibited at booth No. 607. 

Link Belt Company — The feature of this company's exhibit, 
which is installed in space No. 235, is the "Maximum" Silent 



Chain for power transmission. A Lambert car is shown 
equipped with these chains. 

Livingston Radiator ft Mfg. Co— This concern, at space 
No. 250, is showing the Livingston Radiator complete and in 
sections. 

Merchant ft Evans Co. — At stand 501 is shown and de- 
scribed the Hele-Shaw clutch, combining the principles of the 
multiple-disc clutch and the cone by V-grooves. The Evans 
transmission jackshaft for trucks, the Star tire and tool case 
and the M. & E. grease cups are also shown. 

Muncie Gear Works— This concern is exhibiting at space 
No. 244 a line of parts, including jack shafts, wheel brakes, 
brake drums and sprockets; a sliding gear transmission espe- 
cially for motor trucks, together with front steering and solid 




Fig. 



30 — Empire tires and Stewart speedometers centers of attrac- 
. tion in the balcony 






Fig. 29 — O A J tires, Gray & Davis lamps, Splltdorf magnetos and 
Diamond tires, with Vacuum Oil exhibit in the background 



Fig. 



SI — Klaxon horns accompanied by a new jack, Mlchelli 
Bosch magnetos, Monogram oil and Ajax tires in a rov 



tires. 



rear axles; also differential and planetary transmission gears, of 
which there are five models especially adapted for truck work. 

New Departure Mfg. Co— The complete line of bearings 
manufactured by this company is being shown at space No. 234. 
These include among others, the double-row or combined radial 
and thrust bearings, with cast bronze non-frictional separator. 

Royal Equipment Co—Duplex external brakes and Ray- 
bestos brake lining is the combination being played up at stand 
No. 252. 

Spicer Mfg. Co— The exhibit of this company, which is 
installed in space No. 169, consists of its standard line of uni- 
versal joints, including the joints themselves and the rough and 
finished parts that go to make up a complete joint. 
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Standard Roller Bearing Co.— In the exhibit of this com- 
pany at Booth No. 163 are shown examples of the output of this 
company, including standard annular ball, taper roller grooved 
ball thrust, journal roller and annular roller. 

The Hayes Manufacturing Company is exhibiting in space 
No. 302 its line of sheet metal parts, including metal bodies, 
fenders, hoods, engine pans, gasoline tanks, running board 
ihields, etc. Special features include a new channelled steel 
fender stiffener and the Hayes- Stanwood running board. 

Timken-Detroit Axle Co.— This concern is showing at 
booth No. 167 drop-forged I-beam axles fitted with Timken 
roller bearings, also a commercial chassis and rear housing 
similarly fitted. 

Timken Roller Bearing Company is showing at booth No. 
166 a full line of its various series of bearings, including long 




Fig. 12 — Sonneborn oil Is shown in the basement under Interesting 

auspices 




fig. u 



-Hartford tlrea, Goodyear tires and Solar lamps with a good 
site on the elevated platform 



series bearings, used principally for commercial car service; the 
short series, used for pleasure car service, and the annular re- 
placement series. 

Warner Gear Co. — At stand No. 175 this concern is expa- 
tiating upon the merits of its 191 1 product, featuring its model 
95, 25-30 horsepower unit transmission, brake and control pedals, 
with Ray best os- faced disc clutch, and its Model 85, 35-50 horse- 
power unit transmission and clutch with Raybestos-faced or 
cork-insert discs. 

Whitney Mfg. Co. — Whitney chains — the kind that are 
"built for strains"— are being exhibited at stand No. 123. Be- 
sides chains specially adapted for automobile work, this com- 
pany builds chains for all kinds of power transmission. 




Fig. 34 — Oilzum lubricants alongside of Col. Sprague'a exhibit of 
windshields in the concert hall 

Sound Signals 

Atwater Kent Mfg. Works. — At space No. 281 is being 
shown a complete exhibit of this company's Monoplex electric 
horns and a comprehensive display of its ignition equipment 
including the famous Unisparker. 

Gabriel Horn Mfg. Co. — Sound signals of all sizes and 
power form the exhibit of this concern at space No. 180. Be- 
sides the three-tone, single-tube horn, the trumpet horn and the 
Foster Shock Absorber, there are being shown a new three- 
note Gabriel horn, and an automatic windshield cleaner. 

Lovell-McConnell Mfg. Co. — The well-known Klaxon horn 
held forth at the exhibit of this company, which makes this 
well-known signal device at its Newark, N. J. factory. This 
company is preparing to market the Raiswell jack, said to be as 
different from the others of its kind as the Klaxon is unique in 
its class. (Booth No. 226.) 

Nonpareil Horn Manufacturing Company — Thirty-four 
models of horns and a line of bulbs, reeds and tubing constitute 
the exhibit of this company in space 59. 

Randall-Faichney Co.— The celebrated Jericho horns, Foy 
tail lamps and B-Line all-metal, oil-grease guns feature the in- 
teresting exhibit of this company at space No. 149 on the elevator 
platform. 

Sireno Company — At the exhibit of this concern, at space 
No. 317, was shown the three general types which will be mar- 
keted in 191 1. They include the automobile marine and motor- 
cycle Sirenos. The automobile type is made in five styles and 
sizes, and the marine type in three. 




Fig. 36 — Randall-Faichney exhibit adjacent to the Kelly-Springfield 
tire exhibit 
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Troy Auto Specialty Co. — At stand No. 315 this company 
is showing its pedal-operated "courteous" warning signal, for 
which it is claimed that it is effective at high or low speed; that 
it is rich, mellow and musical, and that it can be attached to 
the exhaust pipe in live minutes without mutilating the pipe in 
any way. 

Tires and Tire Needfuls 

The American Rim Company — In space 531 this concern is 
showing the Lambert Demountable rim. The feature of the de- 
vice is the fact that the rim removes itself by the action of a 
brace tool unscrewing the rim bolt. 

N. B. Arnold — Liquid tire preservatives are shown in 
space 547 by this company, which has headquarters in Brooklyn. 
The trade name for the feature display is "Slikup." 

Atlas Chain Company. — At space 567, this company is ex- 
hibiting a non-skid chain of its own manufacture, a feature of 
which is a side chain fastening device which does away with 
the need of adjusters. The center links are drop forged from 
high carbon steel, heat treated for durability. 

Auburn Auto Pump Co. — The Ten Eyck automatic self- 
starting, self -contacting and self-stopping tire pump makes up 
the exhibit at space No. 268. 

The Automobile Tire Company, handling the Independent 
and Imperial brands of tires, occupies space 423. This company 
has introduced the idea of selling the same kinds of tires both 
guaranteed and without any warranty. 

Ajax-Grieb Rubber Co. — With its 5000-mile guarantee, the 
Ajax tire is a popular proposition at the Garden. It is being 
demonstrated at stand No. 222. 

Baker Sales Co. — This concern, representing the Double- 
Fabric Tire Company, of Auburn, Ind., is showing that tire 
along with a number of inside and outside blow-out patches for 
quick repairs. 

Batavia Rubber Company — This exhibit of "Security" 
tread tires is conducted in space 278 by Harry L. Graff, of New 
York. It is claimed by the makers that the corrugated tread 
corrects skidding tendencies even in slippery going. 

The Century Rubber Trading Company, occupying space 
322, is showing the Century tire. Custom made tire equipment is 
the feature of this concern's product. 

Consolidated Rubber Co. — Among the important exhibits 
of the Consolidated Rubber Company in space 148, is the line 
of Kelly- Springfield tires for commercial vehicles. One portion 
of this line which is attracting attention is a display of section- 
ally constructed tires. 

The Continental Rubber Works is featuring its products 




in the display in space 144. The inner tube that is emphasized in 
this exhibit is heavier than the other tubes made by the company. 
In addition, a line of shoes, treads, patches, repair sleeves, bum- 
per rubber, etc., is included. 

Frank H. Cross Co., Ind — Pneumatic pumps are the fea- 
ture of the exhibit in space 603. The line is manufactured by 
the Standard Sheet Metal Company, of Passaic, N. J. 

Diamond Rubber Company — A full line of Diamond tires 
for pleasure cars is shown at space 128. 

E. Edelmann & Co. — Tire gauges, oil gauges and a com- 
pressometer are shown by this Chicago concern in space 616. 

The J. Elwood Lee Company, showing the "Jelco" tires 
and tubes has space 258. The feature of construction of this tire 
is the fact that it is reinforced by the imbedding of alternate 
laye s of steel discs so that they overlap without touching. 

Empire Tire Co. — The full line of tires of this Trenton 
(N. J.), concern is shown at its exhibit at stand No. 231. 

The Fegley Tire Chain Company is showing at space 526 
a line of anti-skid chains. The bearing links are flat and thus 
do less injury to the tires than if made otherwise. 

Firestone Tire & Rubber Co. — At space No. 164 the ora- 
ators of the Firestone establishment are descanting on the merits 
of the complete line of quick detachable tires and demountable 
rims, including smooth treads for regular service and non-skids 
to insure safety on slippery streets. 

Fisk Rubber Company — The virtues of Fisk tires and Fisk 
removable rims are demonstrated continually at stand No. 178 
by the experts connected with the exhibit. 

G. & J. Tire Company — A complete exposition of the 191 1 




Fig. 38 — Atwater-Kent and Witherbee ignition exhibit, also Batavia 

tires 



Fig 37 — Williams drop forglngs, Warner autometer, Brown-Llpe 
equipment and Swinehart tires 

line of G. & J. tires is set forth at the booth of the company. 
No. 131. 

James L. Gibney & Bro. — The feature of the exhibit of this 
firm, at space No. 557, is the Elec-trick Vulcanizer — a tire con- 
serving outfit which will add thousands of miles to the life of a 
tire. It works on either direct or alternating current. 

B. F. Goodrich Company — At space No. 127 this company 
is exhibiting its complete line of Goodrich White Tough Treads 
in both regular clincher quick detachable and straight bead con- 
struction. The Goodrich Metal Stud Tire is also shown, as is 
the Palmer Web Tire for electrics. 

Goodyear Tire St Rubber Co. — A convincing exhibit of the 
excellencies of the Goodyear No-Rim-Cut Tires is being made 
at space No. 122, where the display of the above-named com- 
pany is installed. 

Hartford Rubber Works Co. — There are no weak spots in 
the exhibit of this concern, at stand No. 125. The full 191 1 
line, including the Hartford Dunlop, Clinchers, Quick Detach- 
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able and the Hartford Midgley Tread Non-Skid Tire, is shown. 

Hazen-Brown Company — A line of tire repair accessories 
;ind what are termed "motor car necessities," is shown by this 
company in space 411. A cold vulcanizing outfit is the feature. 

Hopewell Bros. — At stand No. 517 are being exhibited a 
full line of select Hopewell specialties, including the Hopewell 
waterproof tire cover, the Kinder tire cover; Hopewell lamp 
covers; Paos, a soap which just eats up the dirt. 

Kellogg Manufacturing Company — Along with its regular 
line of compound and single-acting hand pumps, pressure regis- 
ters, and tire testers, this concern shows at space No. 294 a full 
line of power air pumps; comprising the Quick Detachable 
Pump, the Electric Motor Driven Garage Pump, and a Four- 
cylinder Pump, which is designed for regular equipment. 

Leather Tire Goods Company, at Booth No. 275, is exhib- 
iting the 191 1 Woodworth Tread, a new type of tire chain 
called Kant-Skids, and several types of repair boots and tire 
sleeves. 




-Royal equipment, Star rubber, Livingston radiators, Miller 
tires 



Michelin Tire Co.— In addition to the regular line of tires 
for ordinary use this concern is exhibiting at its booth, No. 225, 
the Michelin "Semelle" Anti-Skids, which, although having a 
tough, non-puncturing, leather tread, are yet flexible and 
resilient. 

The Miller Rubber Company — Heavy truck tires are the 
leading item of the exhibit of this company in space 249. Known 
10 the trade as the Palmer Truck Tires, the line is manufactured 
by the Miller company at Akron, O. 

Morgan & Wright — Combining the wearing qualities of 
the plain treads with the protection against skidding and drive 
slipping of the best tire chains, the M. & W. tires promise to be 
» big factor in the 191 1 field. They are being exhibited at stand 
No. 132. 

Motor Tire Repair and Supply Company — The C. M. B. 
wrench and a steam vulcanizer are the main exhibits in space 
582. The vulcanizer is a compact portable device for repairing 
tires both inside and out. 

Mots Clincher Tire & Rubber Co. — At booth No. 248 this 
concern is showing its 191 1 cushion tire, designed especially for 
gasoline and electric cars. 

Myhtib Rubber Tire Preserver Company, Inc. — This com- 
pany is showing a substance for preserving the fabric of tires 
in space 160. 

Newmastic Tire Company — A tire filling to take the place 
• ■f air is the feature of the display in space 502. For this sub- 
stance it is claimed by the makers that it answers all the purposes 
r.f air in pneumatic tires. It is pumped into the inner tubes in 
Hnuid form and "sets" after a few hours. 




Fig. 39— Weed chains. Automatic Windshields, Non-Fluid Oil, Soot- 
Proof plugs, Jones speedometers and Diamond chains 



Pennsylvania Rubber Co. — Pennsylvania Clincher Tires are 
vacuum cup tread tires which are specially designed to give trac- 
tion on wet and slippery pavements. 

Prince Tire Company — The exhibit of this company in 
space 626 is composed of specimens of Prince tires. The fea- 
ture of this make is an inner pad or cushion of rubber, built as 
part of the tire. 

W. K. Prudden & Co. — The Baker universal demountable 
rims are the leaders in the display of the Prudden Company 
in space 519. The chief feature of this device is its system of 
locking. 

Republic Rubber Company. — Republic Staggard Tread 
Tires and inner tubes feature the exhibit of this company at 
booth No. 151. The latter are made in all sizes for foreign or 
domestic tires. Republic Truck Tires are also shown. 

The Rutherford Rubber Company — Tires of an advanced 
pattern are shown by this concern in space 408. 

C. A. Shaler Company — Taking current direct from city 
wires, the Shaler line of vulcanizers are a most useful adjunct 
to the car owner's outfit. They are demonstrated at stand 
No. 270. 

The Shawmut Tire Company is showing tires, tubes and 
accessories in space 611. The exhibit consists of various types 
of wrapped tread clinchers and quick detachable tires ; block 
treads, inner tubes and other varieties of tires. 

Star Rubber Co.— This concern is showing its Star Non-Skid 
tire at stand No. 251. 

Stein Double-Cushion Tire Co. — The peculiar construction 
of the tractor tread in the Stein Laplock Tire, which is being 
exhibited at stand No. 256, enables it to grip the road with 
tenacity, regardless of the conditions. The laplock base forms 
a solid wall between rim and inner tube. 

Swinehart Tire & Rubber Co. :s exhibiting at space No. 71 
its complete line of solid and pneumatic tires for every type of 
motor vehicle, including the Rempes Web non-skid tire. On 
the pneumatic tires the company's regular smooth-tread in Q. D. 
and clincher styles is being shown. 

Thermoid Rubber Co. — All the various rubber goods man- 
ufactured by this company are on exhibition at Space No. 232, 
including Thermoid brake linings, tires, inner tubes, tire re- 
enforcements, hose, packing and tubing. 

United States Wheel Company — Tires and wheels comprise 
the exhibit of this company in space 305. The tires are airless 
and are guaranteed by their makers. 

Universal Tire Protector Co. — At space No. 414 this firm 
is showing the Universal Tire Protector, which has a means 
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of anchorage and adjustment to take care of the stretch insep- 
arable from the use of leather stock, and prevent creeping and 
cuffing of the tread. 

Voorhees Rubber Manufacturing Company— "Ideal" inner 
sleeves and twin sleeves are shown in space 421. The twin sleeve 
is designed to provide against blow-outs or rim cuts and fits 
over the tire shoe. 

Weed Chain Tire Grip Co. — Brass-plated cross chains are 
the newest feature of the reliable Weed chains, which are invalu- 
able when the roads and streets are covered with mud or snow. 
They are being shown at space No. 143. 

Tops, Windshields, Etc. 

Auto Windshield Company — The feature of this display is 
a shield divided vertically instead of horizontally, so as to avoid 
any metal crossbar in front of the driver's eyes. The exhibit 
occupies space 538. The driver looks over this shield. The shield 
is bent backward so as to deflect the air currents upward. 

Broga Automatic Fastener Co. — This concern, which is 
showing the Broga Automatic Curtain Fastener, is housed in 
space 416. This device is patented in principle both here and 




Fig-. 40 — Bowser gasoline equipment, Herz magnetos, Deltz lamps, 
Cramp castings 

abroad. The hub of the invention is a spiral coiled spring en- 
cased within concaved plates forming a socket button. 

L. C. Chase & Co, — High-grade top materials for the auto- 
mobile trade forms the exhibit of this company at stand No. 
265. 

The Cox Brass Manufacturing Company is displaying a 
line of accessories in space 625. This line includes windshields 
without any metallic crossbar, angle and straight bumpers, radi- 
ator-protectors, garage pumps of several types, oil guns and a 
variety of rails, brackets, tireholders, etc. 

Detroit Motor Car Supply Company— Automobile tops in 
variety are the subject matter of the display of this concern in 
space 542. The display includes extension four-bow, three-bow 
runabout, small runabout, tops. 

Ideal Wind Shield Co.— At space No. 522 is being shown the 
Ideal windshield, a light, strong, non-glass construction, giving 
full protection from wind and rain and deflecting dust-laden 
air currents upward and above the car. 

Metal Stamping Company of New York — Hardware for 
use in automobile tops and bodies is the feature of the line 
shown in space 417. Among the items of the exhibit are curtain 
fasteners, prop rests, bow separators, brass screws and nails be- 
side a variety of miscellaneous supplies of that kind. 

L. J. Mutty Company — At stand No. 613 this firm is exhib- 
iting its line of real mohairs and other mackintoshed cloths of 



every description, leathers, rubber cloths and other material 
adaptable to automobile top fabrics. 

Novelty Manufacturing Company — Ajax and Kingsley 
windshields are among the exhibits of this concern in space S33. 
The company also shows radiators and fenders and other ac- 
cessories. The shields are adjustable to an unusual number of 
positions to meet varying weather conditions. 

Pantasote Company — At space No. 192 this company is 
showing a complete line of Pantasote top materials, exclusively 
their product, with various handsome linings. Also a line of 
mackintosh top materials in mohairs, etc., manufactured by 
them under the name of "Drikar." 

Poison Manufacturing Company — The exhibit of this com- 
pany consists chiefly of windshields, but also includes a line of 
bumpers and other devices. The shields are of the sectional 
type, made of heavy plate glass and framed in brass. 

William E. Pratt Manufacturing Company — Pratt auto 
jacks, Climax auto jacks, Little Giant screw jacks, automobile 
tire supports and other malleable iron- accessories are shown 
by this company in space 537. 

Sprague Umbrella Co. — Colonel Sprague and a corps of 
assistants are on hand with a string of new ideas in windshields 
and similar equipment His headquarters are just inside Concert 
Hall, space No. 301. 

Charles O. Tingley & Co. — Automobile sundries of various 
kinds are on display in space 602. The chief exhibits are related 
to tire repair and include a vulcanizing fluid, tire patches, Gum- 
Gum, a substance for filling holes in tires, valve bases, cement, 
waste and numerous other items. 

Troy Carriage Sun-Shade Co. — This concern, located at 
stand No. 548, is showing eight models of windshields for 191 1. 
They are of quarter-inch Belgian plate glass, locked in adjust- 
ment at a constant tension, with no rattle or lost motion. 

The Eagle Company — Windshields of this company's make 
are exhibited in space 605, in connection with a line of spark- 
plugs, cable reels, cleaners, and bumpers. Emil Grossman is in 
charge of the display. 

The Newark Rivet Works — This company shows wind- 
shields in several types in space 295 at the Garden. The fric- 
tion shield, featured in the display, is so designed that the com- 
pany declares the upper half of the shield cannot be smashed 
by banging against the lower half. 

The Union Auto Specialties Company is showing its line in 
space 530. Its leader is the 'Union" windshield which is framed 
in brass gauge tubing. The glass is 3-8-inch French plate, em- 
bedded in rubber to prevent rattling. 

The Vehicle Apron and Hood Company — Motor fabrics and 
comforts in that line are shown in space 523. The trade name 
of the line is "Gordon" and the exhibit consists of everything 
from tire covers to fur robes, bags, and rainproof aprons. 

General Accessories 

J. Alexander & Co. — A line of automobile mirrors is shown 
in the space of this company, 415a. This exhibit has attracted 
a large amount of attention. 

Harry A. Alters & Co. — "Solarine," a metal polish of wide 
use is shown in space 595. It is used not only for automobile 
cleaning but also for many other similar purposes. 

B. M. Asch & Co. — A line of general accessories is handled 
by this New York house in space 616. The line ranges all the 
way from oil guns to speedometers and includes Rex Spark- 
plugs, Martin Strap Adjusters, engine cleaners, motor rope, 
tools of various kinds, pumps, horns, trunks, chains, etc. 

Auto Specialties Company — The Ciglia Glare Dimmer, a 
device to lessen the intensity of the headlight when necessary is 
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the feature of the exhibit in space 525. The company also shows 
the "Bougie Eyquem" an imported spark plug. 

Gus Balxer Company, Inc.— Besides its line of carbureters 
this company is showing the Stevens Igniter, mirrors, ornaments, 
license lamps, and an improved type of tire air tank. 

A. U. Campbell — A locking device to prevent joy riding 
and theft of the automobile is shown by this concern in 
space 409. This device consists of a lock in the top of the 
control lever which effectively checks theft while leaving the 
brakes clear so that the car can be moved in case of accident 

Clayton Air Compressor Works— An air compressor for 
garages is shown by this company in space 610. It consists of 
a 3-horsepower electric motor and a vertical high speed 
compressor 4 3-4 by 4 3-4 with automatic starting and stopping 
devices. 

Dahlstrom Metallic Door Company — Metal doors for auto- 
mobile lockers and for other purposes are shown in space 536a. 

C. F. Ernst's Sons— This display consists of an "Ernst" 
automobile turntable and wash rack. It consists of a heavy iron 
drum with a hardened steel resistance pin in the center and re- 
volving on large hardened steel balls bearing in grooves cut in 
ball runs. The bearings are protected by water and sand. The 
exhibit is housed in space 514. 

International Metal Polish Company — Blue Ribbon Cream 
Metal Polish is on display in space 415. The substance is used 
to polish metal parts of automobiles and is highly recommended. 

Phineas Jones & Co.— Wheels for pleasure cars and trucks 
constitute the main features of this exhibit, which is in space 136. 
The company is located at Newark, N. J. It specializes also in 
repairing and truing old wheels and experimental wheel work. 

F. H. Kelsey ft Co. — How .to prevent joy riding has been 
a problem ever since the automobile came into general use. This 
company declares that it has solved the problem in the Saunders 
Auto Lever Lock, which it is showing in space 409a. 

Kilgore Manufacturing Company — Elastic air cushion 
shock-absorbers is the chief display in this company's space, 
number 509. The air compression principle is used in this de- 
vice, which works in both directions with equal facility. 

Julius King Optical Company — Automobile goggles in 
great variety are shown in the display of this concern in space 
556. The goggles range in price and style between 75 cents and 
over $5 a pair. Beside the goggles the company shows watches, 
clocks, instruments, compasses, glasses and measuring devices. 

C. A. Mezger, Inc. — Windshields, spark plugs and parts 
are shown by this company in space 142. The feature of the dis- 
play is the windshield section. 

New York Sporting Goods Company — Friction lighters, 
exhaust signals and a general line of accessories are shown by 
this company in space 500. The matchless lighter is designed to 
afford a means of lighting lamps whe-i matches are not available. 

North ft Judd Manufacturing Company — Automobile 
hardware, including door and grab handles, robe and foot rails, 
washers, hinges, etc., is shown in the display of this concern in 
space .-.24. 

Oliver Manufacturing Company — Jacks for use in making 
tire and other repairs to cars is the line shown by this company 
in space 165. Models of 191 1 are shown in several styles and 
types useful for cars weighing from two to eight tons. 

Post ft Lester Company — An interesting line of accessories 
is displayed by this company in space 550 in the basement. 

J. H. Sagar Company — Equalizing springs made in the 
Rochester factory of this company are shown in detail in space 
267. The Sagar is a coiled spring which is attached to the axle 
and the frame with substantial bolts. The company also shows 
the Spark-O-Lite, for lighting lamps automatically. 

S. B. R. Specialty Company — Muffler cut-outs, jacks and 
a line of miscellaneous accessories is shown by this company 




in space 614. The cut-out is the featur« 
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for grinding in valves, and a cement are a ho^ n in a ^i t i oa 
to the mechanical exhibits. 

Springfield Metal Body Company — This company, showing 
in space 193, has on display a torpedo and a limousine body of 
characteristic workmanship. 

John T. Stanley — Space 554 is occupied with a display of 
soaps, cleaners and cleansers of use in keeping the automobile 
clean. Concrete cleanser, for garage floors; Shofo, for hand- 
cleaning, Mobo, for car cleaning, are shown. 

The Fay Machine Tool Company — A machine lathe in op- 
eration constitutes the exhibit of this Philadelphia company in 
space 536. 

The Mutual Auto Accessories Company — A full line of the 
little and big things that come under the general head of acces- 
sories is shown by this New York company in space 583. 

C. A. Willey Company.— Colors in bewildering variety are 
shown in the exhibit of this company, space 420. The line con- 
sists of paints, glosses and varnishes for automobile work 

The Wright Wrench and Forging Company — In space 401 




Fig. 41 — Gray & Davis electric lighting system, with dynamo and 
equipment shown connected up 

the line of wrenches, tools and devices of this company are 
shown. The leader is the Wright one-hand wrench. 

U. S. McAdamite Metal Company — A line of name plates 
made of the metal produced by this company is shown in space 
5S>i. 

Valentine ft Co. — Vanadium body varnishes are the main 
exhibit of this concern in space 183. Its makers recommend it 
as waterproof, oilproof and mudproof and say that its surface 
remains smooth for long periods under hard usage. Other dis- 
plays are Vanadium finishing varnish, gear, quick gear, guard, 
leveling, flatting varnishes in several qualities. 

Allen Auto Specialty Co. is showing a line of its products 
in space 623. These are largely applicable to tires and in part 
consist of covers, holders, locks, pressure gauges, lamp covers, 
boots for knuckles, exhausts and universal joints. A simple pres- 
sure gauge to test the amount of air in tires is the feature of the 
line. 

Ashland Mfg. Co. — Crown Auto Jacks provide the main 
feature of this company's exhibit, which occupies stand No. 406. 

Brown Company — Compressometers, tire pressure testers, 
spark plug wrenches, valve-grinders, combination oil and grease 
guns and "auto-creepers" (for repair work under a car), all of 
its own manufacture, featured the exhibit of this company at 
booth No. 572. 

The Chandler Company is located in space 157. The 
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company makes name plates and stampings of a variety of styles, 
including raised and depressed lettering on every sort of ma- 
terial. One particularly effective style is in baked enamel, but 
the line embraces the whole field. 

Coes Wrench Co. is showing at space No. 155 its special 
narrow-jaw automobile wrenches for automobile work. 

C. Cowles & Co.— Besides its regular line of limousine and 
electric coupe trimming, such as toilet cases, annunciators, elec- 
tric side, tail and dome lamps, ventilators, umbrella holders, 
cigar lighters, anti-rattlers, curtain fasteners, foot warmers, 
etc., this concern is demonstrating at space No. 271 a swivel 
extension megaphone speaking tube horn, so constructed as to 
permit driver to place the horn to his ear at any desired angle. 

Dover Stamping & Mfg. Co. — Handy garage equipment, 
such as radiator and gasoline tank fillers and strainers of various 
capacities, and quantity-marked, make up the exhibit of this 
concern, which holds forth at booth No. 313. 

Chas. J. Downing — In the basement, space 604, showing 
full line of Star tires and tubes, jacks, Cataract washer, Oneita 
Electric Horn, brass and aluminum parts, lamps and generators, 
"Fitzall" blow-out patch, storage batteries and an improved sec- 
tional adjustable vulcanizer. 

Elite Mfg. Co. — All kinds and sizes of automobile jacks 
form the exhibit of this concern at space No. 580. The Re- 
liable tire saver, to keep tires off oily garage floors, and the 
storage stand, for use during the lay-up period, are features. 

Ernest Flentje — At space No. 546 is exhibited the Flentje 
Hydraulic Shock Preventer, which is claimed to give perfect 
flexibility and steady travel under all load and road conditions. 

The Walter H. Foster Company is showing an all-geared, 
multi-spindle drill in space 570. The drill is used upon tough, 
high-grade alloy steels. The substitution of gears for the uni- 
versal joints, permits a design of sufficient strength to operate 
high speed drills of any make. 

Gilbert Mfg. Co. — Motor car accessories of all sorts form 
the bulk of the exhibit of this concern at stand No. 272. The 
Gilbert spare tire cases and spare tire brackets are featured. 

Hartford Suspension Co. — The time-honored Truffault- 
Hartford Shock Absorber is being demonstrated at this com- 
pany's stand, No. 156. 

H. W. Johns-Manville Co. — Asbestos in its various appli- 
cations to automobile work forms the exhibit of this concern 
at space No. 255. 

Charles E. Miller — One of the largest automobile supply 
houses in the country, the exhibit of this concern, at space No. 
161, was naturally most comprehensive. 

Motor Car Equipment Co. — This concern, which is the dis- 
tributor for the Glasso Company, makers of Glasso. a preventer 
of foggy windshields, demonstrated the quality of its product 
at booth No. 562. 

Noera Mfg. Co. — At this company's stand, No. 273, is being 
featured its compound automobile pumps, noted for their sim- 
plicity, strength, compactness and durability. 

Randerson Auto Parts Company — Protection of the radia- 
tor is an important part of the operation of the automobile as 
that device is most frequently injured in accidents of all kinds. 
The company, space 450, exhibits an adjustable bumper. 

Randolph & Co. — Imported automobile clothing for men 
is shown at the booth of this concern, space 424. The line con- 
sists of rubberized cloth raincoats, caps of various styles, muf- 
flers, waistcoats and quite a large variety of other items. 

P. Rielly & Son, manufacturers of all kinds of patent and 
enameled leather for upholstery and body trimming, are exhibit- 
ing in space 566. This line includes a variety of leathers finished 
in colored enamel, dull, bright, morocco, patent calf and pateit 
shoe leather. The company's factory is located at Newark, N. J. 



The Morrison-Ricker Manufacturing Company, in space 
158, is showing its line of Grinnell gloves. These consist of 
"Rist-fit" ventilated and un ventilated, de Luxe, short gloves, 
gauntlet finger mittens and finger mittens with elastic wrist web, 
besides a number of other styles for the use of motorists. 

The Turner Brass Works — The Harroun bumper for the 
protection of the front end of the car and a host of metal ac- 
cessories for various purposes constitute the display of this com- 
pany in space 240. Coat, robe and foot rails, tire carriers and 
the Turner Pressure Floor Pump are among the things shown. 

The Valve Seating Tool Company holds forth at space 620. 
This company shows several portable polishing and grinding ma- 
chine tools intended for hand use is valve repair work. Electric 
power is used in operating the tools and each is fitted with con- 
trolling chuck, cord and plug to fit any lamp socket 

Westen Mfg. Co. — At space No. 609 this company is exhib- 
iting the Westen two-degree friction plane shock absorber, the 
only one of its kind on the market. 

J. H. Williams & Co.— This concern is showing, at space 
173, its "Ratchetless" Ratchlet Rench, Vulcan Auto Tool, Dia- 
mond "W" popular wrench sets, and a new spark plug wrench. 

Ajax Trunk and Sample Case Company — A full line of au- 
tomobile trunks, carriers and racks is exhibited by this concern 
in space 549. One of the trunks shown is known as the Ajax 
Motor Restaurant Tire Trunk which fits inside one of the spare 
shoes. When removed it serves as a table with folding legs and 
contains receptacles for carrying food for six persons. 

Gardner Engine Starter Company- In space 551 this com- 
pany shows a line of accessories among which is an auxiliary 
engine base used to facilitate repair work. 

Hagstrom Brothers Manufacturing Company — Tire patches 
and spark plugs are displayed by this company in space 404. The 
patch is applied inside the shoe and is held in place by a metal 
hook. The feature of the spark plug is its non-conductive porce- 
lain guard. 

Keen Starter Co., Inc. — The attendants at stand No. 529 
are setting forth the merits of the Keen Starter, a simple device 
working on the Archimedes screw principle. They show that by 
the simple pulling of a lever from the seat the car can be started. 

Protectroid— This concern shows a varnish protector in 
space 305a. For its product the company claims that it will 
double the life of the varnished surfaces of the automobile. 

Star Starter Company — A simple, effective and inexpensive 
system of starting an automobile motor without cranking has 
long been sought by engineers throughout motordom. The ex- 
hibitors in space 543 at the Garden claim that they have such a 
device in the Star Starter. 

Joseph Tracy — In space 545, Mr. Tracy is conducting a 
testing laboratory. Test blocks and universally adjustable motor 
supports are shown in operation. 

Wycoff Lumber & Manufacturing Company — Portable 
garages made by this company, which has headquarters at Ithaca, 
N. Y., are shown in space 515. The garages are shipped in 
"knocked down" shape from the factory and may be erected 
anywhere that enough level ground can be found for them. 
Rigidity of construction is a feature emphasized by the company. 



Drop Forge Men Say "Howdy" 

Some sixty odd representatives of the various drop forging 
plants all over the country met Tuesday at the Murray Hill 
Hotel and said "howdy do'' to one another. A committee an- 
nounced afterward that no combination or association had been 
formed. The committee declared that the only matter of busi- 
ness that came before the meeting was a discussion of standard- 
ization. 
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COMING at a dramatic moment, while the great automo- 
bile show conducted under the auspices of the A. L. 
A. M. was unfolding in all its glory at the Garden, the 
United States Circuit Court of Appeals announced its decision 
of the famous Selden Patent case Monday evening, adversely to 
the interests of the A. L A. M. 

Judge Noyes wrote the opinion of the court and held that 
while the Selden patent covering an early type of automobiles 
was valid it did not cover the basic features of the Ford 
car and others joined with the Ford company as parties defend- 
ant to the action. The court orders the cause sent back to the 
trial court to be dismissed with costs upon the complainants. 

The decision came like a clap of thunder and was' entirely un- 
expected by the exhibitors at the big show. The whole at- 
mosphere seemed to take on an electric quality after the an- 
nouncement and it was not until the next morning that some 
of the members were acquainted with the facts. 



Dugald Clerk's Deposition 



This Testimony Had a 
Marked Bearing Upon 
the Case 



HAVING been duly sworn, Dugald Clerk, of London, Eng- 
land, probably the most famous expert in patent mat- 
ters in Great Britain, holding memberships in the Insti- 
tute of Civil Engineers ; Fellow of the Chemical Society ; Fellow 
of the Society of Chemical Industry; Member of the Royal In- 
stitute; Fellow of the Chartered Institute of Patent Agents; 
Member of the Gas Engine Research Committee of the Institute 
of Mechanical Engineers; Member of the Committee of the Effi- 
ciency of Internal Combustion Engines — Institute of Civil En- 
gineers; Member of Executive of The British Science Guild; 
Member of Patent Law Reform Committee of that body; James 
Watt Medalist, Institute of Civil Engineers, 1882, Telford Prize- 
man, Institute of Civil Engineers, 1882-1886 ; President's Medalist, 
the Gas Engine Institute, 1902; Member of the Automobile Club 
of Great Britain and Ireland; Member of Expert and Technical 
Committee of that body; a Judge of the Automobile Club Trials 
at Richmond Shows, 1889 ; Also 1,000 Miles Trial, 1900; also 
Glasgow Reliability Trials, Glasgow Exhibition, 1901 ; Crystal 
Palace 1,000-mile Reliability Trial, 1903; new President of the 
Junior Engineers; author of scientific papers, books and lec- 
tures. The Theory of the Gas Engine, Institute of Civil Engineers, 
1882; On the Explosion of Homogeneous Gases, Mixtures, Insti- 
tute of Civil Engineers, 1885; The Specific Heat of Gases at 
High Temperatures, Society of Chemical Industry, 1886; and 
among a considerable number of books on Gas Engines, etc. 

The testimony in relation to Dugald Clerk's competence in- 
cluded a long series of incidents going to show that his famili- 
arity with internal combustion motor problems is most marked. 

In order to show something of the state of the art, the Gerk 
testimony brought out dates as follows : 

1876— "While I was engaged with Professor Mills I found an 
Otto and Langen at work in a joiner's shop in Glasgow. This 
engine was of the old atmospheric type * * * " 

1877 — "I designed an engine, made all the working drawings 
myself. This engine is shown in my English patent No. 252." 



1876 — "This engine was built from my designs in my father's 
works * * *." 

1877 — "During nearly the whole of this year I was engaged 
in inventing, building and testing modifications of this engine." 

1877 — "Toward the end of (this year) Mr. Sterne, who had 
connections in New York, had visited New York, and sent over 
to Messrs. Sterne company's works in Glasgow an engine built 
by the New York & New Jersey Motor Company, a Brayton en- 
gine in fact." 

The Brayton engine as referred to in Dugald Clerk's testi- 
mony was illustrated on page 153 of the defendants' exhibit No. 
in. 

1878 — "I was the only one in that works who understood these 
matters, and early in 1878 I made a test from that engine, that is, 
on February 21 and 22, 1878." 

"This Brayton engine provided my first experience of an en- 
gine operated on the compression principle * * *" 

"I made experiments upon the heat value of the petroleum used, 
and was somewhat disappointed with the practical efficiency ob- 
tained * * *" 

"I saw at that time, after making this test, that the Brayton 
engine could be altered with but little trouble to operate as an 
explosion engine, exploding under compression * * * I then 
proceeded to alter the Brayton engine." 

"The first alteration consisted in rearranging the inlet valve 
and providing a spark plug to ignite the mixture electrically." 

"The electrical ignition was made . by a built-up spark plug, 
similar to the Lenoir engine, with the construction of which I had 
become at this time familiar, although I had never seen a Lenior 
engine at that date." 

"This experiment proved that the Brayton engine, working as 
an explosion engine, gave more power than working in the or- 
dinary flame method." 

"I accordingly invented another type of igniter which I thought 
would prove simpler in practical operation. This igniter was sub- 
sequently known as the platinum grating igniter and is illustrated, 
so far as the platinum cage is concerned, at page 223 of defend- 
ants' exhibit No. in." 

"After running the Brayton engine for some time in this way, 
I came to the conclusion that although good results were ob- 
tained scientifically the construction was not one which was really 
suited for the English market." 

"I accordingly invented and designed a form of gas engine 
fully described in my English patent No. 3,045 of 1878." 

1879— "This engine was built and running by the year 1878, 
but an accident occurred (my first rather serious explosion) by 
which the engine was broken into two parts. I at once had to 
redesign the parts and reconstruct the engine. The reconstructed 
engine worked very satisfactorily and it was exhibited at the 
Royal Agricultural Societies Show at Kilburn, London, in the 
middle of 1879, I think it was the month of July * * *" 

"This engine was seen by many hundreds of people." 

"This larger engine, or rather the improvements embodied in 
the larger engine as described in my English patent No. *.w 
of 1879. This engine was of nine brake horsepower, and it was 
running by the end of 1879. The Great Otto patent, or what 
was known as the Otto silent engine, was dated August, 1876, but 
I saw nothing of it until early in 1878, when my attention was 
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distracted from the real point of the patent by. the. long account 
of stratification which Otto supposed to be his real invention." 

"I saw my first Otto silent engine in operation shortly after 
the test of the Brayton engine early in 1878, and then I saw a 
number of these in operation at the Bristol Agricultural Show 
in 1878. I am not sure whether this was the Royal Agricultural 
Show. I rather think not. At this 1878 show I exhibited a 
Brayton engine built at the Sterne's works, operated in the well- 
known Brayton manner, with slight mechanical improvements." 

1878 — "I became acquainted with a gas-making apparatus, mak- 
ing gas from gasoline. This apparatus was applied to several 
Otto engines, and I saw Otto engines, or rather an Otto engine, 
operating with this gas at the Bristol show in 1878, and also at 
the Kilburn show of 1879." 

1883 — "My interest in compression being thoroughly aroused 
by the Brayton engine, I made a careful search of the Philosophi- 
cal Library in Glasgow early in 1878, and also Sterling's Library 
in Glasgow, when I got together practically all the data forming 
the historical sketch of the gas engine beginning defendants' ex- 
hibit No. m. I remember, however, that there was one matter 
included in that historical sketch which I did not know in 1878 
and 1879. That matter was the description of the Beau de 
Rochas pamphlet which I did not know of until 1883." 

"In 1879 and onward a certain theory of the action of these 
engines was stated, which is generally known as the stratification 
theory. It was supposed that economy of the modern engine then 
on the market was not due to compression, but due to other 
things, all included in the word 'stratification.' This provoked 
me to investigate the whole matter carefully, and go into the 
state of knowledge on the subject as to gaseous explosions, and 
all of this was embodied in a paper read by me to the Institute 
of Civil Engineers in London in April, 1882." 

"This paper attracted a good deal of attention, because it laid 
down, I believe for the first time, the true theory, so far as 
thermo-dynamics are concerned, of mechanical compression in 
gas engines." 

"The work done by me on the compression explosion engine 
up to the end of 1879 had thus resulted in the production of the 
first compression explosion engine ever run, giving an impulse 
at each revolution." 

"Although this very cycle had been proposed by Million in 
1861, it never seemed to have been actually operated until I built 
this engine in 1878." 

"* * * I accordingly worked hard during the years following 
and then invented the engine described in my English patent No. 
1,089, of 1881." 

"The specifications describing the engine (was) subsequently 
known throughout the world as the Clerk cycle engine." 

1882 — "The paper (this year) was published in America in D. 
Van Ostrand's engineering magazine, and also as a United States 
Government document * * *" (Referring to experiments with 
pure hydrogen and air as described in defendants' exhibit No. 
in). 

1884 — "An action was brought against Messrs. Sterne Com- 
pany by Crossley Brothers for the infringement of the 1876 Otto 
patent on the ground of the stratification claim in that patent. 
Messrs. Sterne & Company, after fighting the matter to a cer- 
tain length, invited me to take up the investigation, and un- 
fortunately my funds were insufficient at the time and I was 
unable to do it. They then made a royalty arrangement with the 
Crossley people * * *" 

1886 — "I joined the well-known firm of Tangye's, Limited, of 
Birmingham, * * * While there I devoted myself to further 
study and experiment with the gas engine, and produced an en- 
gine shown in my English patent No. 12,912 of 1886. This engine 
had some little sale, but the lapsing of the Otto patent made it 



obsolete from a commercial point of view and the engine went 
no further." 

1888 — "I joined with my present partner Mr. G. Croydon 
Marks, also formerly of Tangye's engineers, * * *" 

1889— "I built an engine described in English patent No. 8,805." 
1891 — "I produced an engine under British patent No. 12,413; 

this engine operated on the Otto cycle." 

Other dates referred to in the Clerk testimony of his early 
operations were given, but they are not important from the 
present review point of view, so that reference will now be made 
to testimony as follows: 

"Q. 3. — Have you carefully read the Selden United States pat- 
ent No. 549,160, being the patent sued upon in these cases, and, 
if so, do you understand the construction and mode of operation 
of the road engine shown, described and claimed therein? 

"A- — Yes, I have, and I do. 

"Counsel for complainants state that it is desirable for Mr. 
Clerk to examine certain Brayton engines which are located at 
Hartford, Conn., and also to make further examination of the en- 
gines built by Mr. Selden and to give further consideration to the 
proofs in these cases before proceeding further with his deposi- 
tion and, therefore, an adjournment is requested until Thursday. 
July 19, 1906." 

"Q. 6 — Please state what you understand to be the construction 
and mode of operation of the road engine shown and described 
in the Selden patent No. 549,160 and particularly set forth in 
claims 1, 2 and 5 thereof, and what you understand to be the 
invention set forth in this patent * * * 

"A. * * * I find described a liquid hydrocarbon gas engine of 
the compression type, arranged to operate a road vehicle having a 
suitable liquid fuel receptacle, I find a power shaft arranged to 
run faster than a propelling wheel, an intermediate clutch or dis- 
connecting device between the power shaft and the propelling 
wheel, a propelling wheel or wheels and steering mechanism, suit- 
able running gear connecting between the engine and the pro- 
pelling wheel and a suitable carriage body. 

"* * *I find a three-cylinder engine of the compression type 
mounted upon a front driving axle, and a compressed air reser- 
voir. 

"The three-cylinder engine operates as to each cylinder in 
accordance with either of the thermo-dynamic cycles explained 
in my answer to Q. 4." 

Q. 4 and the answer thereto referred to a glass model of 
the Selden application which was used during the trial. 

"No specific arrangement is mentioned for starting the engine, 
but it would be obvious to any mechanic in May, 1879, that some 
means must be provided to rotate the crank in order to compress 
the air and put in operation the combustion cycle of the engine. 

"I may say that before the date, May 8, 1879, I had consider- 
able experience in starting internal combustion motors having 
air or air and gas reservoirs." 

"I had experience in starting engines of the explosion type, 
and would refer particularly to the engine described in my 
British patent No. 3,045 of 1878, which was started by turning 
the crankshaft by means of a handle in a way exactly similar to 
that which I have recently practiced in starting the Selden three- 
cylinder engine." 

"I may refer again to my British patent No. 3,045 of 1878, 
which operates on the explosion or constant volume cycle, which 
could be used on Selden's engine, Fig. 3, and in this patent will 
be found the particulars of water- jacketing of both motor cylin- 
der, air pump and cover for both cylinders. At the same date 
Brayton's engine used cylinders which were well water-jacketed, 
and so far as water- jacketing is concerned the art of water- 
jacketing was thoroughly well known at the date of Selden's 
application." 
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"The inventor believes that he could alter any existing car- 
riage to take his locomotive and steering mechanism." 

"So far, I gather from my study of the specifications that 
great stress is laid by the inventor upon the use of liquid hydro- 
carbon engines of the compression type as being the main cause 
of success in his invention claimed in the three claims in suit. I 
gather also that, although he gives one drawing of an engine and 
particularly indicates that it is operated on the constant pressure 
or flame cycle, he in no way excludes the explosion cycle, but 
appears to include it as I shall shortly point out." 

"I have now dealt with my own understanding of the opera- 
tion of the mechanism with reference to various essential points 
in the specifications as bearing upon the meaning of the claims, 
and I will now come to the claims themselves. I will deal, there- 
fore, with Selden's first claim. It is : 

" 'The combination with a road locomotive, provided with suit- 
able running gear, including a propelling wheel and steering 
mechanism, of a liquid hydro-carbon gas engine of the compres- 
sion type, comprising one or more cylinders, a suitable liquid fuel 
receptacle, a power shaft connected with and arranged to run 
faster than the propelling wheel, an intermediate clutch or dis- 
connecting device, and a suitable carriage body adapted to the 
conveyance of persons and goods, substantially as described.' 

"As I have already said, it is obvious from the specification 
that the inventor attaches the greatest possible importance to 
this liquid hydro-carbon engine of the compression type as form- 
ing the chief element in the new combination. 

"Speaking broadly, I find that the' main invention claimed in 
the first claim requires the following elements : 

"(a) A liquid hyro-carbon gas engine of the compression type 
(with one or more power cylinders). 

"(b) A suitable liquid fuel receptacle. 

"(c) A power shaft arranged to run faster than the propelling 
wheeL 

"(d) An intermediate clutch or disconnecting device. 

"(e) A propelling wheel or wheels and a steering mechanism. 

"(f) A suitable carriage body. 

"That is, his invention, so far as the first claim is concerned, 
comprises in combination the six elements, a, b, c, d, e, f." 

Qerk went on to say: "From this description alone it would 
not be possible to say whether the inventor intended to operate 
the engine shown by flame or by explosion, although the existence 
of dotted lines to the left of the combustion chamber T* makes 
it probable that Selden's idea was to operate this particular engine 
on the flame type. 

"At line 42-49, page 3, a significant statement occurs which 
settles in my mind the particular operative cycle intended to be 
used by the inventor according to the description of the draw- 
ing. Here it is stated: 'As it would be decidedly inconvenient 
to be under the necessity of extinguishing the flame in my im- 
proved traction engine whenever it was required to make a short 
stop, the clutch Y (or the clutches j, j') is interposed between the 
engine and the driving wheels so as to admit of the running of 
the engine while the carriage remained stationary.' This state- 
ment makes it clear to one like myself, conversant at the date 
of the application of the patent, May, 1879, with the various 
types of operative cycles proposed for internal-combustion 
motors, that in this particular example given the inventor in- 
tended to use the constant-flame cycle. In no other thermo- 
dynamic cycle known to me would the stoppage of the carriage 
and the engine involve the extinction of the igniting flame. 

"Before May, 1879, I had operated compression internal-com- 
bustion motors with electric ignition, but at that time I was more 
familiar with the flame type of ignition and had more confidence 
in its constancy and reliability. In 1879 I would have preferred 
to have applied a flame lighting contrivance to produce an ex- 
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that used very largely upon the Otto Langen l/1 ree- p / ston engine 

as well as upon the Otto silent engine, as <th* four-cycle engine 
was then entitled. 

"Previous to the date, 1879, however, I myself had invented an 
incandescent grating igniter and used it upon an explosion en- 
gine, which is described and illustrated in my British specification 
3,045 of 1878. 

"I should perhaps say that at the date, May 8, 1879, I was 
familiar with the Brayton flame engine, which engine operated 
upon a constant-pressure cycle after the manner first described 
by the well-known Sir William Siemens as far back as i860. 
This cycle was also described in F. Million's English patent No. 
1,840 of 1861. In this patent Million describes an engine which 
may be operated indifferently as explosion or flame by varying 
the timing of the electric spark. Million appeared to be the 
first to explain the constant volume cycle * * *. 

"The Otto cycle engine also existed and was well known on 
May 8, 1879, and even so early as that date it was known that 
it could be operated either on the explosion or the constant 
cycle." 

"Q. 7 — You have used in your answer Q. 6 the terms 'constant 
pressure or flame cycle,' 'constant volume or explosion cycle,' 
and 'compression type of engine.' Please explain these terms, 
and in doing so state the difference between them, if any?" 

"A. — I think perhaps it will be better to go very shortly into a 
little of the history of the subject About the year 1844 the late 
Dr. Joule, of Manchester, famous as the discover of the first 
law of the: mo-dynamics, namely, the mechanical equivalent of 
heat, originated a power cycle which was known as the Joule 
cycle. In this cycle of operation two cylinders were supposed 
to be used, a pump cylinder and a motor cylinder. The function 
of the pump was to draw in a supply of air from the atmosphere 
and compress it in a reservoir. This reservoir was metallic, and 
it was heated by an external fire. The air compressed in this 
heated reservoir was supplied to the power cylinder of an engine, 
and the power was obtained by the increase of volume of gases 
compressed into the hot reservoir because of the heat added. It 
is obvious that as the volume of the air varies directly with its 
absolute temperature, or the pressure varies directly with its 
absolute temperature, as explained in answer to Q. 6, if one 
cubic foot of gas compressed in this hot reservoir be heated to 
double the absolute temperature when pumped into the reservoir, 
then instead of one cubic foot of motor fluid coming out of the 
reservoir (one cubic foot being put in by the pump) two cubic 
feet will come out of this reservoir. 

"In this operative cycle the pump had only resistance enough 
to its work to force in one cubic foot, whereas the motor cylin- 
der took up two cubic feet at the same pressure, excluding valve 
and clearance losses, and accordingly the engine could be run in 
this way without any increase in pressure above the pressure of 
compression. This type of engine became known among scientific 
engineers as a constant pressure engine because the power theo- 
retically obtained was obtained without any increase of pressure 
above the pump pressure. 

"This cycle has been used practically by the well-known Cap- 
tain Ericsson, of the United States of America. He built a boat 
with engines of this type about 1864. 

"(Answer to Q. 7 continued.) From what I have said it will 
appear that a constant pressure engine, broadly, is an engine in 
which power is obtained by heating air in such a manner that 
volume is increased but not pressure. 

"In the application of this constant pressure cycle to internal- 
combustion motors, the heating of the air is accomplished by 
means of flame instead of by transmission through metallic walls 
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"The constant volume cycle of operation for producing motive 
power from heated air is rather older than the constant pressure 
cycle. It was originally invented by a Scotch clergyman named 
Dr. Stirling about the year 1812. In it also air from the atmos- 
phere was used as the working fluid. In this cycle of operation, 
which was long known as the Stirling cycle, a constant volume 
of air was contained in a chamber or cylinder, the lower end of 
which cylinder was kept hot by a furnace. The upper end was 
cooled by water circulation. A loose plunger was fitted within 
this vertical cylinder or chamber, the lower end was made of 
heat-resisting material, and it was insulated as far as possible 
from the upper end. This plunger was reciprocated to and fro 
within the cylinder referred to with the following result: When 
the plunger was at the bottom of the stroke so that little space 
existed between the plunger bottom and the hot bottom of the 
chamber, it is obvious that the bulk of the air contents of the 
cylinder would be exposed to the cool end of the cylinder. Under 
such circumstances the bulk of the air in the chamber would be 
cold. If now, the vessel of course being closed, the plunger be 
raised to its upper position, then the cold air would be transferred 
around its sides down toward the hot bottom of the vessel. As 
no change of volume would occur, that is the volume of the 
vessel was a constant, and the greater part of the air was now 
transferred to the hot end, the pressure within the vessel rose. 
This raise depending upon the amount of heating of the air and 
being proportional, as I have explained already, to the mean ab- 
solute temperature of the body of air enclosed. This operation 
increased the pressure of the air within the vessel and this in- 
crease of pressure was utilized in an outside cylinder. The 
downward movement of the plunger then occurred and the pres- 
sure again fell, because of the cooling of the mass of air; the 
outside cylinder piston was then returned, either operated by a 
flywheel or by another similar hot vessel. The moving plunger 
in the hot-air vessel was known as a displacer because its function 
was simply to displace air from the cold end to the hot and from 
the hot to the cold alternately. Engines of this kind were built 
by Dr. Stirling and were operated at the Dundee foundry as early 
as 1837. This engine was known as a constant-volume engine. 
The application of this principle to internal-combustion engines 
was very simple. In its earliest application all that was done was 
to draw in a cylinder a mixture of inflammable gas or vapor and 
air at atmospheric pressure to ignite that mixture and so heat the 
air. The assumption was that during the process of ignition the 
volume did not change and the pressure did." 

There are 2.180 pages of Dugald Clerk's testimony entitled 
"Direct Testimony and Testimony on Cross Examination of 
Dugald Clerk as Witness for the Complainants in Rebuttal," 
United States Circuit Court, Southern District of New York, dat- 
ing from July 12, 1906, to the completion of the task in October, 
1906. It would be impossible to present any considerable propor- 
tion of this testimony here, but the point has been to offer enough 
of it to establish the contending conditions surrounding the Bray- 
ton engine and its use by Selden. 



The Ford Side of It— Selden Patent Status 

Much doubt exists in the public mind as to the exact nature and 
status of the Selden patent, which when carefully analyzed is a 
very simple patent. To quote from the original patent claims 
issued in 1879 it was "The combination with a road locomotive, 
provided with suitable running gear, including a propelling wheel 
and steering mechanisms, of a liquid hydro-carbon gas engine of 
the compression type comprising one or more cylinders, a suitable 
liquid fuel receptacle, a power shaft connected with and arranged 
to run faster than the propelling wheel, an intermediate clutch 
or disconnecting device and a suitable carriage body adapted to 



the conveyance of persons or goods substantially as described." 

In the original trial courts the court decided that Selden was 
a pioneer in these patent claims and that other makers using 
motor cars to-day infringed the patent. In a word, the patent is 
a combination one in which several parts are combined to form a 
motor car as used to-day. These combined parts are an engine of 
the compression type using gasoline or other petroleum as a fuel, 
a running gear consisting of frames, axles and springs, propelling 
wheels, connection between motor and propelling wheels so that 
this drive shaft, or propeller shaft as it is known to-day, in shaft- 
driven cars would revolve faster than the rear wheels, and lastly 
and of greatest importance the clutch of any type, whether cone, 
multiple disc, expanding or contracting band which would allow 
the motor to run with the car idle. The value of this important 
feature will be at once appreciated because there is not a gasoline 
car made to-day which would be operative were it not for this. 
According to the trial court, Selden adopted what is known as the 
Brayton two-cycle motor of the compression type, approximately 
35 pounds compression, which was invented by one Brayton in 
1872 and 1874. Selden took this motor and "devised and used 
an arrangement of it which Brayton had never attempted and 
which Brayton himself never suggested, made or patented." 

By this arrangement which Selden made it was possible to get 
more than 40 per cent, power out of the Brayton engine and so 
make it possible for use on a running gear. The original Bray- 
ton engine was a very heavy two-cycle stationary design with an 
open crankcase. Selden enclosed the crankcase and greatly re- 
duced the weight. He also changed the manner of furnishing the 
fuel to the cylinders which greatly enhanced its power and made 
it what might be called a high-speed engine. From this brief 
statement of the case it is quite clear that the Selden patent was 
not the invention of some entirely new feature. Engines had been 
used on road vehicles previous to 1830 and were of the steam 
type. Clutches were old designs. The method of transmitting 
power from a motor to road wheels was old. In fact every unit 
in Selden's combination patent was old. The trial court held that 
Selden's inventive act rested not in the substitution of his re- 
arranged motor for another of prior art or in the combination of 
his engine with elements which had been combined with steam 
engines; but in the arrangement himself that "he devised and 
used such arrangements as Brayton had never conceived." 

The real factor in this last decision which reverses the Selden 
patent is that the majority of present-day cars use the Otto en- 
gine type and not the Brayton type which Selden's patent covers 
The trial court realized this and in its opinion stated "As a matter 
of fact, I believe that nearly all the cars made in the United State? 
when these actions began were molded on French ideas; and 
used engines descended from Otto through Daimler and not from 
Brayton through Selden or any other American." 

The anti-Selden counsel in its recent brief submitted to the 
Circuit Court of Appeals of the Second Circuit, New York 
State, and which court gave the final decision this week, says : 
"The Selden engine was old and well known. The small high- 
speed automobile engine was the result not of Selden's arrange- 
ment of a Brayton engine, but of Daimler's improvement upon 
the Otto engine." 

Dugald Clerk, the eminent English authority on gasoline 
motors, submitted a vast amount of evidence dealing directly with 
the early history of gasoline engines and his evidence was largely 
responsible for the final decision in which the court declared 
that Selden followed the Brayton engine, whereas modern cars 
employ the Otto. In speaking on the situation. Mr. Clerk gave 
the following evidence : "I may say that Selden disclaims the in- 
vention of any special engine. Stopping at this point it is neces- 
sary to recognize what type of engine is indicated. About this 
T have no difficulty whatever. I at once recognize it (Selden's 
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engine) as an engine of the Brayton type, operating on the con- 
stant pressure cycle." Mr. Clerk's evidence further showed that 
the Brayton engine was well known previous to 1879 when Selden 
obtained his original patent. One of these engines had been ex- 
hibited at the Centennial Exhibition in Philadelphia, 1876. Selden 
not only saw it there, but sent a mechanic to study it. In his 
original patent applications Selden mentions his engine as old and 
well known; the patent office discovered in it nothing but a 
Brayton, and Selden admitted the correctness of its conclusion. 
Dugald Clerk not only admitted the correctness of such conclu- 
sion, but was surprised that it took the Washington patent office 
so long to reach it. He "at once" recognized the Selden engine as 
a Brayton. The trial court which decided in favor of Selden was 
of the opinion, however, that Selden's discovery was of "the 
lack, the something that had to be supplied before it was worth 
while to organize the vehicle," and that he (Selden) supplied "the 
lack" by an improved Brayton engine. 

Clerk in June, 1909, on the matter of Selden's improved Bray- 
ton engine wrote: "Brayton constructed his engine in America 
* * * He applied the inverted vertical engine to a tram car, but 
did not succeed in running it commercially. The horizontal engine 
he applied to a boat Two of the boats were in use upon the 
Hudson for some years. Brayton was enthusiastic and indefatig- 
able and spent most of his life in his many experiments ; ulti- 
mately he abandoned his American attempts and crossed over to 
England and died in Leeds while engaged with experiments on a 
new oil engine at large works there. His perseverance deserved 
a better reward. No one, however, has yet (1909) succeeded in 
carrying his type of engine further than he did. This was sub- 
mitted by Panhard and Levassor and Andre Massenant as 
evidence in their final brief, December, 1910, which brief brought 
about the final definition of the patent in which it is held that 
the modern motor car is not an infringement of the original 
Selden patent." 

In his testimony Dugald Clerk admitted that Selden did not in 
any way advance the motor car industry. No one ever attained 
commercial success with a Brayton engine ; and that modern cars 
"were modeled on French ideas and used engines descended from 
Otto through Daimler and not descended from Brayton through 
Selden or any other American." 

In speaking of the Otto two-cycle engine, which was the de- 
termining factor in the decision, Dugald Clerk stated : "In 1876 
Dr. Otto superseded his former invention by the production of the 
Otto silent engine now known all over the globe. He began his 
work in 1854, attained his first success in 1866, and his epoch-mak- 
ing advance in 1876. He died at the age of 59 and other hands 
took up the development of his four-cycle engine. Daimler took 
up the work and originated his first small engine along the lines 
now used in all motor cars in 1833. It was a high-speed engine 
and used a light hydro-carbon fuel now known as gasoline. It 
used a surface carbureter and dispensed with the slide ignition, 
substituting an open tube. These Daimler engines ultimately de- 
veloped into the modern gasoline engine which performs such an 
important part in the life of all the leading nations at the present 
time." 

Some general information on the Brayton, Otto and other early 
patents is interesting. Brayton in 1872 obtained a patent for a 
gas engine. It had a working cylinder and a pump. In the pump 
gas from a main was compressed and stored in a reservoir whence 
it passed to the working cylinder, at the entrance of which was 
a constant torch which ignited the gas particle by particle so that 
it entered the cylinder in a state of flame. The reservoir of gas 
frequently exploded. Clerk in speaking about this engine said 
that "This accident became so troublesome that Mr. Brayton dis- 
continued the use of gas and converted his engine into a petrol- 
eum one. The petroleum was pumped upon the grating into 



a groove filled with felt. The compressi**^^, ^oi„ .... 
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the reservoir with air alone. The air ir» ^"S/ng- through the 
grating carried with it the petroleum partly "1 vapor, partly in 
spray; the constant flame was fed by a small stream of air. The 
arrangements were in fact precisely similar, to the gas engine, ex- 
cept in the addition of a small pump and the slight alterations 
m the valve arrangements. The difficulty of explosion into the 
reservoir was thus overcome, but a new difficulty arose — the cylin- 
der accumulates soot with great rapidity and the piston requires 
far too frequent removal for cleaning." About 1873 Brayton in- 
stalled one of his engines in a Providence street car. It had 
only four horse-power and later he substituted for it a 12-horse- 
power engine. The space of one passenger was occupied by the 
engine and its connections. The car was operated repeatedly with 
each of the engines. 

There is much interesting history which has been resurrected 
in connection with the present litigation. Newcomen in 1705 
"made the piston engine a practical success," and since his time 
there have been features common to all engines, such as a cylin- 
der, valves, and the piston so connected to the crankshaft that 
the back and forward movement of the piston is converted into 
rotary movement of shaft. In 1784 the British patent was granted 
to James Watt, in which "My seventh new improvement is upon 
steam engines which are applied to give motion to wheeled car- 
riages for removing persons or goods from place to place." Ac- 
cording to Professor Carpenter, the Watt patent showed in com- 
bination steering mechanism engine a power shaft arranged to 
run faster than the driven wheels, a clutch and the body. In 1828 
Pecquer obtained French patents on a practical steam wagon. In 
1858 the Lough and Messenger patents, covering a vehicle with 
two cylinders, 31-2 bore and 5-inch stroke, were granted; after 
two years' constant running of 15 miles an hour on level roads 
it was pronounced a success. In 1865 British patents were granted 
to MacKenzie, in which the inventor stated : "The invention con- 
sists of various improved arrangements in connection with steam 
or other engines for driving omnibuses, carriages, fire and traction 
engines, etc." This vehicle incorporated a running gear, a two- 
cylinder engine, a propeller shaft to run faster than the wheels, 
an intermediate clutch or disconnecting device. There is no men- 
tion made in this of a hydro-carbon engine of the compression 
type. 

In 1871 United States patents were granted to Tellier for. an 
improved ammonia engine for road locomotion. The use of ex- 
ternal combustion motors was suggested among others by 
Brothier in 1865 and Carre in 1867. The Brothier patent shows 
the engine to be of the compression type. The Carre motor 
operated by air expanded by the combustion of liquid hydro- 
carbons. This was not an internal-combustion engine, but an 
engine used in compression, but generating the supply of flame 
under pressure outside of the motor cylinder. It could not be 
called a hydro-carbon gas engine because the term gas engine 
involves internal combustion and Carre's was an external com- 
bustion one. 

It was in i860 or thereabouts that the real turn toward the 
modern engine took place. The Lenoir in i860 was one of the 
earliest and Lenoir gets credit as being the inventor of the 
first gas engine ever actually introduced to public use. It was 
used for printing, pumping water, driving lathes, etc. The merits 
of his engine were considered in the leading scientific reviews 
of that time. 

Lenoir built an experimental road carriage propelled by one 
of his engines which was proved to have repeatedly cireled the 
factory in which it was manufactured, and on one occasion made 
a three-hour trip. 

In 1867 United States letter patents were granted to Otto and 
Langel for an improvement in gas engines. 
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Selden's Early Efforts 

In noting the work by way of improvement which Selden ac- 
complished on the Brayton engine the brief filed by the Columbia 
Motor Car Company and Geo. B. Selden shows that the Brayton 
engines were each constructed with very heavy and bulky bed 
plates. Some of them were constructed with flywheels and a 
large heavy walking beam, one end of which was connected to a 
piston rod and the other to a rod attached to the crankshaft. 
Brayton obtained two American patents for these engines, the 
first issued in 1872 for what is known as the Brayton gas engine, 
the primary fuel for which was street gas or illuminating gas. 
It has since become technically known as a constantly pressure 
engine, having a constantly burning flame to ignite the mixture as 
it enters the combustion chamber. 

The other Brayton patent was issued in 1874, being an improve- 
ment on the 1872 one, the improvement consisting in using a 
fibrous absorbent for absorbing a liquid hydro-carbon and giving 
off the vapor therefrom, and also in using a deflector plate to de- 
flect the air as it is forced through a central passageway, and to 
cause the air to pass over the fibrous absorbent to pick up the 
gasoline. Each of these engines was of great weight and very 
bulky. 

Otto obtained two patents on his engine, one a British patent 
May 17, 1876, and the other August 14, 1877. This engine, known 
as the Otto Silent, came into commercial use in 1878. The Otto 
Silent engine was a compression type of large and bulky form 
like the Brayton and unsuited for combination with a road vehicle 
in not leaving room to carry the passengers. The Otto patent 
describes three kinds of hydro-carbon engines. One is a two- 
cycle, non-compression engine; another is a two-cycle, compres- 
sion engine, the mixture being compressed outside of the cylin- 
ders, and the third is a four-cycle compression engine. Neither 
Otto nor Brayton were the inventors of the two-cycle or four- 
cycle engine. Liquid hydro-carbon engines of these types hav- 
ing been invented many years previously. All of the hydro-car- 
bon engines previous to 1879 were used only as stationary en- 
gines, excepting one or two of the Brayton. By way of compari- 
son the Brayton engine weighed 11 60 pounds and the Selden 
three-cylinder engines, with all of its parts, 370 pounds. The 
Brayton engines were arranged to run at 200 revolutions per 
minute, which was considered a fair speed. 

The Selden Problem— The brief shows that as early as 1873 
Selden made experiments to determine the tractive power re- 
quired to pull a load of 1000 pounds over common roads. In 
1873 he devoted considerable time to the question of whether or 
not the steam engine was practical for use on the common roads. 
In 1873 he decided the problem could not be solved with a steam 
engine and so directed his thoughts to various other kinds of en- 
gines as, for example, engines operated by ammonia gas or other 
volatile liquids. And also engines to be operated by bisulphite of 
carbon, others operated by nitrous oxid and also by kerosene. 
After these investigations he turned his thought to the liquid 
hydro-carbon engine of both the non-compression and compres- 
sion type, and finally decided that the problem could be solved 
only by a liquid hydro-carbon engine of the compression type. 

His investigations led to two conclusions: first to construct a 
light weight engine of small bulk relative to power, and second to 
construct an engine that would manufacture its own fuel from 
the most compact primary fuel while traveling on the road. He 
discovered that he could obtain four times as much power from 
a compression engine as from a non-compression type of the 
same size. The brief shows that he could find no engine accord- 
ing to the old art of building suitable for his purpose. 

In building his engine Selden used the enclosed crank chamber, 
he being the first to do this with a compression type of motor. 
He made this crank chamber continuous with a working cylinder. 



Brayton Engine 



Specifications of Patent Granted April 
2, 1872, and June 2, 1874 



UNITED STATES PATENT OFFICE. 
George 3. Brayton, of Boston, Massachusetts. 

IMPROVEMENT IN GAS-ENGINES. 
Specifications, forming part of Letters Patent No. 128, 168, dated 
April 2. 1872. 

To all whom it may concern: 

Be it known that I, GEORGE B. BRAYTON, of Boston, in the 
county of Suffolk and State of Massachusetts, have Invented 
certain new and useful improvements in Gaa-Englnes; and I do 
hereby declare that the following specification, taken In connec- 
tion with the drawing making a part thereof, is a full, clear, and 
exact description of the same. 

Figure 1 is a side elevation. Fig. 2 Is a vertical section on the 
line x x of Fig. 3. Fig. 3 is a horizontal section on the line y y 
of Figs. 2 and 4. Fig. 4 Is a vertical section on the line z z of 
Figs. 2 and 3. 

The drawing is made on a scale, with reference to the model, 
of six inches to the foot. 

The invention hereinafter described relates to a means for mak- 
ing practically available, as a motive power, those compounds 
which result from the mixture of gases obtained from light hydro- 
carbons with atmospheric air. It nas for a long time been known 
that such compounds were capable of developing, upon Ignition, 
an Immense degree of force, and various attempts nave been made 
to employ them as motive agents for working machinery. My in- 
vention is embodied in a structure which provides, first, for main- 
taining an accumulation of a limited quantity of the gaseous com- 
pound under considerable but uniform pressure In the reservoir, 
the supply to the reservoir being always proportioned to the con- 
sumption of the engine, and the gaseous compound mixed only 
as it Is introduced to the reservoir; and, secondly, for introducing 
a jet of the mixed compound so under pressure, while in the act 
of changing Its volume as the result of Ignition, Into a cylinder, 



to act with its expansive force upon a moving piston. 

In the drawing I have represented a single-acting _ , _. 

ranged to exhibit my improvement. To construct a double-acting 



engine operated by this motive power would require changes of 
arrangement which any competent constructor would understand, 
but would not Involve any change In principle. 

Referring to Fig. 2, A Is the cylinder proper of the engine, 
which Is fitted with a piston, B. As the piston is exposed to the 
direct action of the Ignited and heated gases it should be made of 
or protected by some material, as — for instance, soap-stone — cap- 
able of sustaining, without injury, a high degree of heat. The 
cylinder itself should also be Incased with a water-tight Jacket of 
metal, and enough larger In diameter than the cylinder to allow of 
a water-space between the two, through which water should be 
made to circulate. A convenient way for effecting this will be to 
connect a tank of water, which may be located at any convenient 
olace, with the water-space by two pipes, one entering near the 
top and the other near the bottom of the same, ac in the common 
arrangement for establishing a water circulation. The cylinder A 
Is, In this Instance, surmounted by an air-pump, the barrel of 
which is G. It !s furnished with a piston, D, attached to the rod 
E, common to It and the piston B. This air-pump Is supplied with 
a proper Induction-valve, a, and eduction-valve, b, of any preferred 
construction and arrangement. F is a chamber, provided with 
two inlets, c and d. The former admits atmospheric air, and the 
latter, by means of any suitable tube or conducting-plpe, Is con- 
nected with a supply of common illumlnatlng-gas or other car- 
bureted hydrogen — as, for instance, the volatile constituents of 
petroleum oils. The capacity of these two inlets may be regulated 
by means of a screw-valve applied to each, so that the relative 
quantities of air and gas to bo admitted at the same time to the 
chamber F may be varied at pleasure. In general the proper pro- 
portions will be found to be twelve parts of air, by volume, to 
one of carbureted hydrogen to make a compound which, upon Ig- 
nition, will be followed oy a complete combustion; but, in prac- 
tical operation, differences in chemical constituents of the gas 
employed will probably require variations in the required propor- 
tions of atmospheric air. It Is obvious that the movement of the 
piston D of the air-pump will, at each downward stroke, draw 
Into the barrel C a charge of gaseous compound through the 
valve a, and that upon the upward stroke of the piston the same 
charge will be forced through the eduction-valve b Into the reser- 
voir G. This reservoir should be constructed of strong boiler- 
plate, or of the best mixtures of iron used In casting ordnance. 
It should be made with reference to sustaining a constant Internal 
pressure of at least sixty pounds to the square inch. It should 
be furnished with a pressure-gage, and with a safety-valve, ar- 
ranged to open when the pressure from any cause exceeds the pre- 
scribed limit. It is not to be understood that any large volume of 
the gaseous compound Is to be collected and retained within the 
reservoir G. Its Interior capacity need not be more than twice 
the cubical contents of the cylinder A, but, nevertheless, of suffi- 
cient size to enable the air-pump (which should be properly pro- 
portioned to that end) to maintain within the reservoir a uniform 
maximum of pressure. 

The arrangement of devices which I employ for applying the 
gaseous compound to work the engine Is as follows: In a suitably- 
formed recess or chamber, H, formed at the bottom of the cylinder 
A, below the range of the down-stroke of the piston, I place any 
convenient number of wore-gauze diaphragms, e. These I call the 
"interceptors," because they serve to guard the passages through 
which the gas is supplied to the engine, and cut off the flame after 
the gas has been ignited from the supply which Is flowing from 
the reservoir when the valve-connection Is opened, and are so 
located that all gas consumed In working the engine must pass 
through them. I Is a screw-valve, which, when opened, allows the 
gaseous compound to flow into the conducting-passa&e, f, with 
which and the recess or chamber H, spanned by the interceptors. 
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a communication is made when the valve h is opened. The valve 
h is opened for every upstroke of the piston B by means of the 
revolving cam J on the main shaft, which causes the lever K to 
vibrate and work the valve-rod k, which Is pivoted to such lever. 
The configuration of the cam J determines the length of time that 
the valve h shall remain open, and the spring J causes the valve 
to close upon the instant that the cam ceases to hold It open. 

As previously indicated. I Intend to apply the gaseous com- 
pound to work the piston while it Is undergoing expansion after 
ignition. I have therefore to provide for maintaining a constant 
flame upon the upper surface of the Interceptors, whtch will serve 
to Are each charge of gas so soon as It passes through the 
diaphragms of wire-gauze, and upon its first entrance to tne cyl- 
inder. For this purpose I make a small V-shaped channel, m, In 
the edge of the valve h, or, which would be better, make a vent 
through the valve-seat and regulate Its area by a check-valve. 
This allows a small quantity of the gas to flow at all times to 
the Interceptors, which, being ignited, will burn tranquilly and 
with a lambant flame upon the upper surface of the interceptors, 
and constitute a living torch at the entrance of the cylinder to 
Are each charge of gaseous mixture in succession. 

Let it now be supposed that the engine is to be put into opera- 
tion. The reservoir Q should be filled with gaseous compound to 
the desired pressure. This may be done by revolving the balance- 
wheel by hand if the engine be of small capacity, or a separate 
air-pump for charging the reservoir may be used In case the en- 
gine is too large to be readily revolved by hand. The screw-valve 
1 is now opened, and a lighted taper is Inserted through the 
exhaust-port L, Fig. 1. The small supply of gas admitted through 
the channel m In the valve h has struggled through the meshes 
of the gauze interceptors, and upon the taper being applied to It 
will burn quietly. The valve h Is now opened by a starting-bar or 
other convenient means, and a charge of gas, under the pressure 
In the reservoir, rushes against the under side of the Interceptors, 
and upon reaching the flame playing upon their upper surface is 
fired thereby. While in the state of expansion consequent upon 
ignition it exerts not a spasmodic or explosive force upon the 
piston, but a true pressure due to expansion on account of the 
fact that the piston is at the very commencement of its stroke 
when the expanding gas begins to act upon It, and the quantity 
of gaseous mixture during Its period of admission Is in proportion 
to the extent of the movement of the piston, and is put into the 
state of expansion upon passing the Interceptors and entering the 
cylinder. The piston having completed Its upward stroke, the mo- 
mentum of the balance-wheel M, Fig. 1, which, by means of the 
common crank and links (shown at Fig. 1), Is connected in any 
convenient way with the piston, which causes the piston to de- 
scend again, the injection-valve h being now closed. While the 
piston Is. descending a cam on the main shaft, acting upon a lever, 
Fig. 1, similar to that which works the valve h, opens the exhaust- 
valve M, Fig. 3, in a well-understord way. The exhaust-passage 
In the several figures Is Indicated by a broad black-feathered ar- 
row. It would naturally be supposed that the flame caused by 
Igniting explosive gas under pressure upon the surface of the wire- 
gauze Interceptors would be forced back through the interceptors 
and ignite the gaseous compound in the passage f, connecting with 
the reservoir, and explode the contents of the Tatter. Many months 
of experiment with a working engine subjected to every variety of 
conditions likely to occur In dally use have proved to me that a 
series of wire-gauze diaphragms (six or more) perfectly Intercept 
the flame and render danger from accident impossible; and that 
the flame has no tendency to turn backward is proved from the 
condition of the gauze after long use in showing no evidence of 
being even slightly burned. I have also repeatedly caused the gase- 
ous compound in the reservoir to be fired, and the safety-valve in 
every Instance has prevented the slightest injury to the apparatus. 
In case it Is preferred to make use of any of the light hydrocar- 
bons obtained from petroleum or other sources — as, for Instance, 
naphtha— on account of the greater cheapness of the material over 
lllumlnatlng-gas, it will be found most convenient to allow the 
fluid having the necessary constituents to be dropped upon or ab- 
sorbed by a sponge placed In a vessel, so that It can readily vapor- 
ize, and in that state be pumped off from the vessel by the air- 
pump, in combination with atmospheric air. Into the reservoir for 
supplying the engine. 

I have described the reservoir G as containing the mixed gases. 
It is, however, entirely practicable to employ two reservoirs, one 
of which shall contain the carbureted hydrogen and the other at- 
mospheric air, the contents of both being condensed by pressure 
and mixed only as the charge from each reservoir enters the 
chamber H. Such arrangement would be more complicated In the 
machinery necessary to be used than the one described, requiring, 
as it would, Induction-valves appropriate to each reservoir; but it 
would Insure nearly absolute safety In the use of such gaseous 
agents of force. 

I do not limit myself to the construction or arrangement of the 
several parts of the engine as described. Inasmuch as the Improve- 
ments which constitute my Invention can be applied to engines of 
various forms. 

What I claim as my invention, and desire to secure by Letters 
Patent, is — 

The following apparatus or organisms In combination: a pump- 
ing-englne for condensing air and gas, a reservoir for containing 
such agents, either separated or when mixed, and a cylinder and 
working-piston, provided with suitable automatic valve-gear, op- 
erating Induction and eduction valves, when such cylinder Is fur- 
nished with a perforated partition whose office Is to maintain a 
torch to fire the successive charges of gaseous mixture as they are 
entering the cylinder and prevent the back action of the Ignited 
charge, substantially as described. GEORGE B. BRATTON. 

■nritr, «.=«<,. J JOHN D. THURSTON, 
witnesses. j PETER F. HUGHES. 

UNITED 8TATES PATENT OFFICE. 

GEORGE B. BRATTON, OF BOSTON, MASSACHUSETTS. 
IMPROVEMENT IN GAS-ENGINES. 
Specification forming part of Letters Patent No. 161,468, dated June 

2. 1874; application filed March 11, 1874. 
To All Whom It May Conrem: 
Be it known that I, GEORGE B. BRATTON, of Boston, In the 



county of Suffolk and State of Massachusetts, have invented cer- 
tain new and useful Improvements In Gas-Engines; and I do 
hereby declare that the following specification, taken in connection 
with the drawings making a part of the same, Is a full, clear and 
exact description thereof. 

Figure 1 Is a front elevation. Fig. 2 is partly a side view and 
partly a vertical section. Fig. 3 Is a sectional view on an enlarged 
scale of the means for carbonizing the air in Its passage to the 
combustion-chamber of the engine. 

In the Letters Patent for Improvement in gas-engines granted* to 
me under date of April 2. 1872, No. 126,116, reference is made to 
the fact that the vapor of naphtha, mixed with atmospheric air In 
proper proportions, will form a gaseous compound, which upon 
helng ignited, can be used as a motive power for the engine 
described in said patent. There exist, however, certain practical 
difficulties in the way of employing the vapors of light hydro- 
carbons with the apparatus shown and described in said patent, 
which it Is the object of the present improvement to overcome. 

My invention consists in a certain means for enabling a given 
quantum of atmospheric air as it is passing toward the combustion- 
chamber of the engine from a reservoir, where It has been con- 
fined under pressure, to become carbonized by being brought into 
contact with a liquid hydrocarbon, which is vaporized by the air- 
current passing over or through it, and such vapor being absorbed 
by the air a compound results which possesses the constituents of 
carbon, hydrogen and oxygen in proper proportions, to furnish, 
when ignited, the agent of force for the motive power of the 
engine. 

The several charges for supplying the combustion-chamber are 
successively mixed at the instant of entering the engine under 
conditions which obviate the necessity of any reserve of explosive 
compound, and thus is removed the chance of any danger resultng 
from any collection of the same In a reservoir preparatory to 
being applied by Ignition to develop force. 

In the drawings, A is the cylinder of a single-acting engine. 
B is the piston of the same, and C Is a reservoir for containing 
atmospheric air under any desired pressure, which pressure Is 
maintained by an air-pump worked by the engine in any preferred 
way. The apparatus, in all other respects than those which relate 
to the means for vaporizing hydrocarbon liquids In small quantities 
for successive charges for the engine by the quantity of air itself, 
which is to form one of the constituents of the charge, may be 
the same as that described in the Letters Patent heretofore 
granted to me, April 2, 1872, and which may be referred to for the 
fuller understanding of the machinery employed. 

D represents a pipe, furnished with a regulating- valve, which 
connects the air-reservoir C with the induction-passage a to the 
cylinder A. 

E is the main shaft, upon one end of which is a suitable balance- 
wheel F. This shaft Is furnished with suitable cams for opening 
alternately at the right times the Injection-valve b and exhauSt- 
valve c. It Is quite evident that If air be contained In the reser- 
voir C under pressure a charge will be admitted once in every 
revolution of the shaft E to the induction-passage a by reason of 
the opening of the injection-valve b by the cam on the shaft, 
which in this case is effected by the Impinging of the surface of 
the cam upon the lever d, the stem of the valve b being linked to 
such lever. 

In order to enable each charge of atmospheric air admitted into 
the Induction-pipe leading to the combustion-chamber a to vapor- 
ize the proper equivalent of liquid hydrocarbon sufficient to form, 
when absorbed by It, a gaseous compound to be subsequently 
Ignited, the end of the Induction-pipe is, in this Instance, sur- 
rounded by an annular space e, which Is to be stuffed with sponge, 
felt or some fibrous absorbent. Figs. 2 and 8. This fibrous or 
cellular substance Is charged at each revolution of the shaft with 
a prescribed quantity of liquid hydrocarbon, and this can be con- 
veniently done by means of a suction and forcing pump G, the 
plunger of which Is worked by a cam on the main shaft, as shown 
at Figs. 1 and 2. The vessel or reservoir containing the liquid 
hydrocarbon may be located at any safe and convenient point and 
connected with the barrel of the pump by the suction-pipe f. A 
regulating-valve is applied to the suction-pipe to determine the 
quantity of fluid that shall be Injected at each charge. The top of 
the Induction-pipe and the surrounding annular chamber Is covered 
with a metallic disk or plate g, forming a valve, which Is held 
down by a light spring h. When the charge of atmospheric air 
is admitted through the injection-valve b from the air-reservoir C 
It Is resisted by the valve g sufficiently to cause the current, which 
spreads In all directions as It raises the valve, to come into con- 
tact with the top surface of the fibrous matter charged with liquid 
hydrocarbon In the annular chamber; or. If preferred, the sides 
of the Inducted pipe may be perforated with holes, whereby the air, 
to the extent of the resistance of the spring-valve g, will be forced 
through the fibrous material in the annulus. The result Is that 
the air-current vaporizes under these conditions in proportion to 
Its volume and Intensity so much of the hydrocarbon fluid as is 
required to make the well-known gaseous compound which a mix- 
ture of such constituents produces. This agent of force now 

f>asses through the perforated diaphragm H or flame-lntercepter 
nto the combustion-chamber, when It Is fired In the manner de- 
scribed In my previous Letters Patent. 

I have found In the use of the apparatus described that when the 
temperature of the atmosphere is too low to support a vapor the 
force of the charge of air from the air-reservoir will drive off the 
hydrocarbon fluid In the absorbent In the form of fine spray, which 
will be borne by the air-current Into the meshes of the gauze flame 
Interceptor H, where it Instantly vaporizes and combines with 
the air. 

Although I have described what I conceive to be the best form 
of apparatus for volatilizing hydrocarbon fluids, and causing fhe 
same to combine with the required equivalents of atmospheric air 
to form a gaseous mixture to be used as a motive power, I do not 
limit myself to the precise form of the devices or the arrangement 
described. Thus, instead of a fibrous absorbent, one or more disks 
of fine wire-gauze may be used, or any other suitable means, for 
enabling the fluid, when delivered In small quantities into the 
chamber, to spread Itself out In a film or be disseminated over a 
considerable space, so as to be readily taken up in the form of 
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v»i>«r or nne particles by the air-current passing over or through 
_!. the chamber e, If made of sufficient area, can be supplied 
^VV? hydrocarbon liquid without employing special means, as de- 



scribed, for enabling It to spread over a large surface and very 
Kood results be obtained. 

The essential features of my Invention will be embodied in any 
apparatus which employs a reservoir, containing atmospheric air 
under pressure, and arranged to deliver a charge ot afr into an 
induction-pipe leading to the combustion-chamber of the engine, 
when such charge of air is made to travel In Its course over or 
through a hydrocarbon fluid, so that the air-current can either 
vaporize and combine with the vapor of the fluid or take up and 
bear away the fluid in fine globules, to be subsequently vaporized 
on entering the combustion-chamber. 

What I claim as my invention and desire to secure by Leters 
Patent is: 

1. An apparatus for mixing atmospheric air and volatlzed hydro- 
carbons in successive charges as a motive power, when ignited, 
for a gas-engine, consisting of a reservoir C, containing atmos- 
pheric air under pressure, in combination with a hydrocarbon 
chamber and an automatically actuated valve, which is arranged 
to intermittently admit compressed air to pass from the reservoir 
In successive charges into the hydrocarbon-chamber, substantially 
as described 

2. The air-reservoir C, for containing air under pressure, the 
hydrocarbon chamber e and an intermittent injector arranged to 
supply the chamber with hydrocarbon in successive charges, sub- 
stantially as described. GEORGE BAILEY BRAYTON. 

Witnesses: Wm. Burlingame, Jas. Clark. 
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vapor or fine particles by the air-current passing over or through Fig. 1 is a side elevation. Fig. 2 Is a 



UNITED STATES PATENT OFFICE. 

GEORGE B. SELDEN, OF ROCHESTER, NEW YORK. 
ROAD-ENGINE. 

Specification forming part of Letters Patent No. 549,160, dated No- 
vember 5, 1895. Application filed May 8, 1879. 
To all whom It may concern: 

Be It known that I, GEORGE B. SELDEN, a citizen of the 
United States, residing at Rochester, in the county of Monroe, in 
the State of New York, have invented an Improved Road-Engine, 
of which the following is a specification, reference being bad to 
the accompanying drawing?. 

The object of my invention Is the production of a safe, simple 
and cheap road-locomotive light in weight, easy to control, and 
possessed of sufficient power to overcome any ordinary inclination. 

The difficulties heretofore encountered in the application of 
steam to common roads are the great weight of the boiler, engine, 
water, and water-tanks, the complicated aparatus necessary to 
adapt the machine to the roughness of the roads which it must 
traverse, the necessity of the attendance of a skilled engineer to 
prevent accidents, and the unsightly appearance of the locomo- 
tives built on this plan. I have succeeded in overcoming these 
difficulties by the construction of a road-locomotive propelled by a 
liquid-hydrocarbon engine of the compression type, of a design 
which permits it to be operated in connection with the running- 
gear, so that the full carrying capacity of the body of the vehicle 
can be utilized for the transport of persons or goods, and which, 
by dispensing with skilled attendance and with steam-boilers, 
water, water-tanks, coal and coal-bunkers, very largely reduce the 
weight of the machine in proportion to the power produced and 
enables me. while employing the most condensed form of fuel, to 
procuce a power road-wagon which differs but little In appearance 
from and Is not materially heavier than the carriages in common 
use. is capable of being managed by persons of ordinary skill at a 
minimum cf trouble and expense, and which possesses sufficient 
power to overcome any usual Inclination. 

My improved road-engine is represented in the accompanying 
drawings, in which — 
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a vertical section through my Improved ^ ^gj&/k?0c? v *tlon. fig. 3 is 
Fig. 4 is a vertical section through the f*zZt?*?9 3 r bon-gas engine. 
Fig. 6 represents the slotted plate for l *tln a,ye connections. 

clutches. . rn *" Ue """ ° r 

A A, Fig. 1, is the body of my improve** '°«o*_» —hi»h 
may be of any ordinary or desired form, xvitn *ny „Zm b £ „t J£& 
and with or without a top. numoer 01 seam 

B B are the driving-wheels, which are ot AOy usua.1 construction. 
and C the trailing wheels. 
D and E are respectively the springs of the two pairs of wheels. 
F is the fifth-wheel, to which the springs D are connected. 
G is the steering device, and H the hand -wheel for operating the 
same. Z Is a brake, which Is controlled by a cord running forward 
to the foot-lever T. 

The llquid-hydrocarbon-gas engine L may be connected with 
either the steering or trailing wheels; but I prefer to drive the 
steering-wheels in vehicles of the type represented In the accom- 
panying drawings. The most convenient way of arranging the 
cylinders of the liquid-hydrocarbon engine is transversely to the 
driving-shaft, as shown In the drawings. The gas-engine is pro- 
vided with a powershaft carrying a pinion N, meshing into the gear 
M, fixed to the driving-axle. By attaching the cylinders, which 
may be of any convenient number, to the air-reservoir O, Figs. 2 
and 3, which is a shell closed at each end and arranged parallel to 
the driving-shaft, a compact arrangement is obtained. If the driv- 
ing-shaft passes through the air-reservoir, it should pass through 
a tube secured to the heads at each end in order to avoid stuffing- 
boxes. Journals for the driving-shaft may be formed on the heads 
of the air- reservoir, or where the shaft Is located outside of the 
reservoir, as in Fig. 3, the gas-engine is connected with the shaft 
by suitable boxes. The springs D are attached at their lower sides 
to the air-reservoir or to a frame connecting the Journals on the 
driving-shaft and the engine. In the construction shown in Figs. 1 
and 2 a portion of the upper side of the air-reservoir is removed 
and the cylinders of the gas-engine are cast in one piece with a 
curved flange which is riveted over the top of the air-reservoir. 
On their upper sides the springs D are connected with a frame P. 
which Is fastened to the worm-gear constituting tin- fifth-wheel F. 

Any form of liquid-hydrocarbon engine of the compression type 
may be employed In my Improved road-locomotlve. 

In the accompanying drawings I have represented an engine of 
the type in which air is compressed into a reservoir O by an air- ' 
pump J, Fig. 3, from which it is admitted to the working cylinder 
R by a valve f. operated by a cam-shaft S, along with a given 
quantity of a liquid hydrocarbon Injected by pump g from the 
tank U into the combustion-chamber T', the products of combus- 
tion, after expansion, being exhausted through valve V, opened i>y 
the cam-shaft S. 

Fig. 3 is a central vertical section of the working cylinder anil 
air-pump, and in which for convenience of illustration the combus- 
tion-chamber, air-valve, pump and exhaust-valve are represented 
In the same plane. It will be understood that In the three-cylin- 
dered engine shown each working cylinder is provided with suitable 
admission-valves and combustion apparatus and that the cranks 
are preferably arranged at equal angles with each other. 

As the general construction and mode of operation of liquid- 
hydrocarbon engines of' this class are now well known. It is con- 
sidered unnecessary to further describe them here. The Inlet-valve 
J' of the air-pump is provided with a dust-strainer composed of 
fine wire-gauze, cloth, or other material for preventing the entry 
of dust into the apparatus, and a bend in the entry-pipe may bo 
filled with a liquid either with or without an absorbent material to 
further purify the entering air from floating particles. 

X is the exhaust-pipe through which the products of combustion 
are discharged underneath the body. 

The cam-shaft S is driven by the gear M on the axle of the 
driving-wheels. The gears should all be boxed in to exclude dust. 
A clutch Y. Fig. 2, may be Interposed between the engine and th« 
gearing M N to disconnect it from the same, in which case t'.ie 
cam-shaft S should be driven positively from the engine-shaft. 

The traction-wheels B are attached to the axle by clutches j I', 
Fig. 2, spllned on the driving-shaft and held in mesh by springs in 
order to permit of the wheels rotating Independently of each otliei' 
to facilitate progress over rough roads and the turning of corners. 
These clutches may also be used for the purpose of disconnecting 
the engine from the traction-wheels. This is accomplished by con- 
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necting the clutches with the rotating plate m by means of the 
rods I I', Fie. 2. The plate m is rotated from one of the hand- 
wheels I by the flexible connection J. An enlarged view of plate m 
Is given in Fig. 5. It contains two spiral slots, Into which the ends 
of the rods I I' project, so that when the plate is turned in one 
direction or the other the rods I i' will be drawn Inward or thrust 
outward, thereby operating the traction-wheels. Friction or ball 
clutches may be used for this purpose. 

In order to operate the clutches and the necessary valves of the 
engine, I employ flexible connections, as shown in Figs. 1 and 2, 
and enlarged in the section view, Fig. 4. The connections J be- 
tween the hand- wheels I, placed conveniently under the control of 
the engine-driver, and the clutch or clutches and valve consist of 
tubes arranged one within the other, as many as may be neces- 
sary, and supported by suitable bearings on the body of the road- 
engine. The Inner connection may be a road n, as shown in Fig. 4. 
Provision Is made for the vertical oscillation of the body of the 
carriage with reference to the driving-axle by having each rod or 
tube composed of two parts capable of sliding on each other, but 
compelled to rotate together by a spline or pin k in the one fitted 
into a slot In the other. At their lower ends the connections pass 
into a suitable journal on the gas-engine. Above this Journal each 
connection is provided with a universal joint p q, Fig. 4, which 
admits of the oscillation of the driving-shaft with reference to the 
body of the carriage, the sections of the universal couplings being 
long enough to admit of this motion In any direction. Each of the 
universal couplings Is made enough larger than the one It Incloses 
to allow of the rotation of the one without turning the other. The 
pins or lugs by which the couplings are connected together should 
fit in slotted holes to permit freedom of motion. Flexible shafts 
made of spiral wire colls In suitable coverings may be used instead 
of the universal connections herein described. The valves of the 
engine are connected with the lower ends of the flexible connections, 
so as to be operated therefrom in any convenient manner. The 
air-Inlet valve d\ Fig. S, is controlled from the upper hand-wheel 
I by the Innermost flexible connection, communicating at Its lower 
end by gears e' with an extension -rod spllned to the valve-stem. 
The inlet-supply valves between the tank U and the pump g are 
controlled by the flexible connections and the cord e', Fig. 3. The 
flexible connections are located In the center of the fifth-wheel F, 
so as to allow of the free action of the steering apparatus. 

The fifth-wheel F Is attached to the body of the carriage so as 
to be capable of turning thereon. In Figs. 1 and 2 It is represented 
as entirely boxed In by a dust-shield u. The fifth-wheel has a 



worm-gear cut on the periphery thereof, meshing with the worm 
S', Fig. 2, on a shaft which is attached to the body of the carriage 
by suitable boxes. The worm Is rotated from the steering wheel H 



by means of the gear O and pinion t. 

The wheels of my Improved hydrocarbon road-engine may be 
provided with any suitable traction device for overcoming the re- 
sistance of rough or slippery roads or those of unusual inclination. 

Provision is made for backing my Improved road -engine by re- 
versing the motion of the driving-wheels by a set of reverslng- 
gears interposed between the pinion N and the gear M, the said 
gears being arranged to be brought into or thrown out of action by 
one of the flexible connections already described. A suitable ar- 
rangement of reversing-gears applicable to this purpose is found 
In the system of gearing used to reverse the motion of the feed- 
screw In engine-lathes; but I prefer to make the body of my road- 
engine with a crane-neck, so that the driving-wheel may be turned 
completely around underneath the driver's seat whenever It be- 
comes necessary to propel the carriage backward. 

The central space between the working cylinders and the air- 
pumps in which the cranks revolve (into which access is had 
through suitable hand-holes) may be used as a cooling-chamber by 
the introduction of a small quantity of water within it, either with 
or without an absorbent material, provision being made for the 
escape of any vapor by an outlet either directly into the at- 
mosphere or into the exhaust-pipe from the engine. 

It will be observed that my improved hydrocarbon-engine can be 
applied to a large proportion of the carriages in common use. It 
may also be applied In various other relations with the propelling 
mechanism different from those herein described or represented 
without interfering with or preventing the ordinary uses of a car- 
riage-body. It may also be applied to carriages having perch con- 
nections between toe axles of the two pairs of wheels. 

In Fig. 1 I have represented a brake-shoe attached to the rear 
axle and arranged to be dropped into position between the wheel 
and the ground. It Is operated by means of a chain of the proper 
length, attached to the body of the carriage and provided with a 
hand-wheel, spring-pawl and ratchet. 

As It would be decidedly Inconvenient to be under the necessity 
of extinguishing the flame in my improved traction-engine when- 
ever it was required to make a short stop, the clutch Y (or the 
clutches J J') is interposed between the engine and the driving- 
wheels, so as to admit of the running of the engine while the 
carriage remains stationary. 

I am aware that steam -carriages for use on common roads have 
been heretofore constructed on many different plans; but I am not 
aware that previous to the date of my invention any attempt was 
made to reduce the weight of a road-locomotive by the production 
of a compression liquid-hydrocarbon engine capable of locomotion, 
or that there was described or constructed a compression hydro- 
carbon-engine of such a design that it was capable of propelling 
a road-locomotive, more especially when the engine was so de- 
signed as to leave the body or platform of the carriage practically 
unobstructed for the conveyance of passengers or freight, except 
by the handles or wheels necessary for the guiding or controlling 
of the vehicle and the regulation of the engine. 

I am. also aware that It has been heretofore proposed to use 
liquid fuel In the furnaces of steam road-carriages for the purpose 
of generating steam for propelling the same — as shown, for in- 
stance, In English Patent No. 1,538 of 1863 — and such arrangement, 
which does not remove any of the objections hereinbefore men- 
tioned, I hereby especially disclaim. 

I do not claim herein anything shown or described In the follow- 
ing English patents: No. 8.207 of 1839, No. 6.052 of 1830, No. 2,737 
of 1871. No. 6,955 of 1835. and No. 730 of 1865. 

I am also aware that it was suggested in English provisional 



specification No. 10 of 1878, that petroleum or other like motors 
"might be used to provide motive power" for tram-cars and other 
self-propelling vehicles. 
I claim — 

1. The combination with a road-locomotive, provided with suit- 
able running gear including a propelling wheel and steering mech- 
anism, of a liquid hydrocarbon gas-engine of the compression type, 
comprising one or more power cylinders, a suitable liquid-fuel re- 
ceptacle, a power shaft connected with and arranged to run faster 
than the propelling wheel, an Intermediate clutch or disconnecting 
device and a suitable carriage body adapted to the conveyance of 
persons or goods, substantially as described. 

2. The combination with a road -locomotive, provided with suit- 
able running gear including a propelling wheel and steering mech- 
anism, of a liquid hydrocarbon gas-engine of the compression type, 
comprising one or more power cylinders, a suitable liquid-fuel re- 
ceptacle, a power shaft connected with and arranged to run faster 
than the propelling wheel, an Intermediate clutch or disconnecting 
device, and a suitable carriage body located above the engine, sub- 
stantially as described. 

8. The combination with a road-locomotive provided with suit- 
able running gear Including a propelling wheel and steering mech- 
anism, of a liquid hydrocarbon gas-engine of the compression type 
comprising one or more power cylinders, a suitable liquid-fuel re- 
ceptacle, a power shaft connected with and arranged to run faster 
than the propelling wheel, an Intermediate clutch or disconnecting 
device, a suitable carriage body located above the engine and a 
flexible or jointed connection between the engine and the body, sub- 
stantially as described. 

4. The combination with a road-locomotive, provided with suit- 
able steering mechanism, of a hydrocarbon engine applied to the 
driving axle and having flexible valve or clutch connections lo- 
cated within the steering mechanism, substantially as described. 

5. The combination with a road-locomotive provided with a pro- 
pelling wheel, of a liquid hydrocarbon gas-engine of the compres- 
sion type, comprising two or more working cylinders and pistons 
arranged to act In succession during the rotation of the power 
shaft, a suitable liquid-fuel receptacle, suitable devices for trans- 
mitting motion from the power shaft to the driving axle, and a 
clutch or disconnecting device, substantially as described. 

6. The combination with a road-locomotive, provided with a pro- 
pelling wheel, of a liquid hydrocarbon gas-engine of the compres- 
sion type, comprising one or more unjacketed working cylinders 
communicating with a closed crank chamber, adapted to hold a 
cooling liquid, and a power-shaft geared to run faster than the 
propelling wheel, substantially as described. 

GEORGE B. SELDEN. 

Witnesses : 

CHARLES E. RIDER, 
HENRY H. SCHLEBER. 
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Before, 



LACOMBE, WARD AND NO YES, 

Circuit Judges. 



THE COLUMBIA MOTOR CAR COMPANY * 
and 

GEORGE B. SELDEN, 

Complainants-Appellees, 

vs. 

C. A. DUERR & COMPANY 
and 

FORD MOTOR COMPANY, 

_ De f end ants- Appellants. 

Same Complainants-Appellees, 
vs. 

The O. J. Gude Company, 

Defendants- Appellants. 

Same Complainants-Appellees, 
vs. 

John Wanamaker, et al., 

Defendants-Appellants. 
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vs. 

Societe Anonyme des Anciens Etablissements, 
Panhard & Levassor and Andre Messenat, 

Defendants-Appellants. 

Same Complainants-Appellees, 
vs. 

Henry and A. C. Neubauer, 

Defendants- Appellants. 
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Letters Patent No. 649,160. granted November 5, 1885, to the com- 
plainant, George B. Selden, for an Improved Road-Engine. The 
corporation complainant is the exclusive licensee under the patent. 
The opinion of the Circuit Court Is reported In 172 Fed., 923. 
NOYES. Circuit Judge: 

Although the title of the alleged Invention as stated in the pre- 
amble of the patent is an "Improved Road -Engine," it is claimed 
to embrace the essential elements of the modern automobile and 
has been sustained as being "so fundamental and far-reaching as 
to cover every modern car driven In any way by petroleum vapor 
and as yet commercially successful." 

The subject is most Important; the interests Involved of great 
magnitude; the record phenomenally long and the questions pre- 
sented complex. In examining these questions we have been 
greatly aided by the work of the Judge of the Circuit Court in 
biasing the way through the mass of testimony and denning the 
Issues to be decided. While we may be unable to adopt the con- 
clusions stated in his very able opinion, we must at the outset 
acknowledge our indebtedness to it. 
Ordinarily the first thing to be looked at in a patent suit Is the 
itent. That Is the source and measure of the patentee's rights, 
ut in this case it seems desirable before we examine the patent 
to taJte up some preliminary considerations, the disposition of 
which may serve to indicate the standpoints from which the patent 
should be regarded In the examination to follow. 

This patent was applied for in 1879 and granted In 1896. For 
over sixteen years the application lay In the Patent Office, and the 
applicant took full advantage of the periods of Inactivity permitted 
by the rules aad statutes. It is apparent that he delayed Just as 
long as possible the issue of the patent to him. During this long 
time the automobile art made marked advances along different 
lines, and when In 1896 the patent was granted it disclosed nothing 
new. Others had then made the patentee's discovery and had 
reduced It to practice In ignorance of what he had done. While 
he withheld his patent the public learned from Independent in- 
ventors all that It could teach. For the monopoly granted by his 
patent he had nothing to offer In return. The public gained abso- 
lutely nothing from Tils Invention, whatever it was. From the 
point of view of public Interest it were even better that the patent 
had never been granted. Judge HOUGH was quite within bounds 
In saying: 

"No litigation closely resembling these cases has been shown 
to the Court, and no instance Is known to me of an idea being 
buried In the Patent Office while the world caught up to and 
passed it, and then embodied In a patent only useful for 
tribute." 

It is urged that we should regard unfavorably the patent on ac- 
count of this delay in the Patent Office; should seek to avoid 
giving it a broad construction, and should permit the alleged abuse 
of the law to weigh against the standing of the complainants In a 
court of equity. But the patentee acted wholly within his rights. 
He merely took advantage of the delays which the law permitted 
him. He followed strictly the statutes and rules of procedure, and 
the courts cannot exact a greater measure of diligence from him. 
When the patent was granted under the authority of the law It 
became entitled to the consideration accorded to any other patent 
If the statutes and rules permit unnecessary delays they should 
be changed, but we reject the view that this Court owes any duty 
to relieve against their operation. This patent, even if It be useful 
only for tribute, must be viewed without prejudice and with abso- 
lute judicial Impartiality. 

But while we should be careful to avoid viewing the patent with 
disfavor, we should be equally careful to avoid considering It with 
too much favor on account of Its subject-matter. Fifteen years 
ago hardly any one had seen an automobile. Ten years ago they 
were rare. To-day they are In use by tens of thousands, and tens 
of millions of dollars are Invested In them and In their manufac- 
ture. The development of the automobile has been nothing short 
of phenomenal, and every one is Inevitably Impressed with Its 
importance. Consequently, when we see that thirty years ago an 
application for a patent was filed which even pointed the way tp 
the modern automobile, we can hardly fall to receive the Impres- 
sion that an Idea of great importance must have been embodied 
In It. But, as we shall later see, the development of the automo- 
bile was not so sudden as we have thought. It developed step by 
step at the beginning; the startling activity has come at the end. 
Moreover, a great Idea may be embodied in a patent, and yet the 
patentee take nothing of value by It. That which he takes Is that 
which he describes and claims. His discovery may be of Impor- 
tance, but he may limit it by his claim, and his claim may proceed 
in the wrong direction. 

So. from any standpoint, we come in this as in other patent 
causes to the patent in suit In which at Its commencement the 
patentee thus states the object of his Invention: 

"The object of my Invention is the production of a safe, 
simple and cheap road-locomotive, light in weight, easy to con- 
trol and possessed of sufficient power to overcome any ordinary 
Inclination." 

The patentee then states the difficulties encountered, his manner 
of overcoming them and the advantages arising therefrom: 

"The difficulties heretofore encountered in the application of 
steam to common roads are the great weight of the boiler, 
engine, water and water-tanks, the com-Ticated anparatus 
necessary to adapt the machine to the roughness of the roads 
which It must traverse, the necessity of the attendance of a 
skilled engineer to prevent accidents, and the unsightly ap- 
pearance of the locomotives built on this plan. I have suc- 
ceeded In overcoming these difficulties by the construction of a 
road-locomotive propelled by a liquid -hydrocarbon engine of 
the compression type, of a design which permits it to be 
operated in connection with the running gear, so that the full 
carrying capacity of the body of the vehicle can be utilised for 
the tran«port of persons or goods, and which, by dispensing 
with skilled attendance and with steam-boilers, water, water- 
tanks, coal and coal-bunkers, very largely reduces the weight 
of the machine In proportion to the power produced, and 
enables me, while employing the most condensed form of fuel, 
to produce a power road-wagon which differs but little In ap- 
pearance from and Is not materially heavier than the carriages 
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The patent then describes— as we shall U*-*^/ feaZJfJ Maat/< " t .. 
Ucularlty— the body, wheels and connections* (*J e vJi$„t?°H!* s ^Zl 
engine furnishing the motive power. _ at v 4"cle and the 

The first claim of the patent is the broaa«*"> Had tBa Questions 
of validity and Infringement have been Vffeoted wholly with 
respect to It. It is the vital claim in the case Ma la as follow: 

"The combination with a road-locomotive, provided with 
suitable running gear, Including a propelling wheel and steer- 
ing mechanism, of a liquid hydrocarbon gas-engine of the 
compression type, comprising one or more power cylinders, a 
suitable liquid-fuel receptacle, a power shaft connected with 
and arranged to run faster than the propelling wheel, and an 
intermediate clutch or disconnecting device and a suitable car- 
riage body adapted to the conveyance of persons or goods, sub- 
stantially aa described." 
The defenses are: 

(1) That if the patent be broadly construed it is invalid; 

(2) That if it be construed less broadly, but according to legiti- 
mate rules of construction, the defendants do not Infringe. 

In considering the validity of the patent, we are met, at the 
outset, with contentions of some of the defendants that prior uses 
anticipate and that that which It discloses Is an aggregation rather 
than a combination. But the questions of novelty and Invention 



often run together, and the inquiry whether a given association of 
elements is more than an aggregation Is only a phase of the ques- 
tion of Invention. We shall primarily test the question of the 



validity of the patent by the answer to the inquiry whether it 
discloses the exercise of the inventive faculties In view of the 
prior art. 

This requires an examination of the state of the art in 1879 — the 
date of the application, and, consequently, of the alleged Inven- 
tion.* In tracing Its development we shall find that the combina- 
tion described in the claim developed, to some extent, along with 
Its elements. But this was by no means entirely so, and we 
think that a correct appreciation of the subject can best be ob- 
tained by considering: 

(A) The development of the elements of the combination; 

(B) The development of the combination itself — the motor ve- 
hicle. 

The claim is for a combination possessing six elements: 

(1) "A road locomotive provided with suitable running-gear, in- 
cluding a propelling wheel and steering mechanism"; 

(2) "A liquid hydrocarbon gas engine of the compression type, 
comprising one or more power cylinders"; 

(8) "A suitable liquid fluid receptacle"; 

(4) "A power shaft connected with and arranged to run faster 
than the propelling wheel"; 

(6) "An intermediate clutch or disconnecting device"; 

(6) "A suitable carriage body adapted to the conveyance of per- 
sons or goods." 

Or, departing from the language of the claim, these are the 
elements: 

(1) The carriage (including the running gear, the body, the pro- 
pelling wheel and the steering mechanism); 

(2) The drive (including the power shaft and connections and (ha 
intermediate clutch or disconnecting device); 

(8) The engine (including the liquid fluid receptacle). 

The claim contains no limitations with respect to the carriage 
element, and the specification states that the body of the road 
locomotive "may be of any ordinary or desired form, with any 
number of seats and with or without a top." 

Reading the claim by Itself any wheeled vehicle for the convey- 
ance of persons or goods would come within Its language, and the 
only limitation the specification could possibly impose upon it would 
be that the carriage should be of such a type that the engine could 
be located upon It without obstructing the body or platform. 

So there are no limitations In the claim wi'.h respect to the run- 
ning gear, propelling wheel or steering mechanism. While the 
specification and drawings show particular structures, there is no 
suggestion that the claim is confined to any particular form. Mani- 
festly there was nothing novel in the carriage element. 

With respect to the drive element: The claim describes no par- 
ticular form of power shaft except that It shall be so connected 
and arranged as to run faster than the propelling wheel. Thus 
any speed reducing gear between the driving and the driven shaft 
would come within the language used. Gearing down to gain 
leverage under similar conditions was, however, old in the art. 
Mr. Dugald Clark — the distinguished and very competent witness 
for the complainants — says: 

"It was old In the art for a motive power engine to run at a 
greater speed than the propelling axle." 

The claim likewise Imposes no limitation upon the intermediate 
clutch or disconnecting device, and such devices were old In fhe 
art In 1879. They were commonly Interposed between stationary 
engines and the load and had been employed In steam engines; the 
purpose being the same as here — to permit the engine to run with- 
out driving the vehicle. The drive element of the claim was old. 



•The date of the filing of the application — May 8, 1879 — Is prima 
facie the date of the alleged invention. The complainants, how- 
ever, seek to overcome the presumption that that Is the date and 
to carry It back to December, 1877. But while we have no doubt 
that the patentee conceived the general Idea of the subject of the 
patent some time before he applid for It, there was no such reduc- 
tion to practice or description of the whole structure as would serve 
to antedate the date of the application. It is true that the patentee 
made one of the elements of the combination — the engine — some 
months before he applied for the patent, but he did not make the 
combination itself — the road-locomotive — until many years after- 
wards, and that Is what he claims a patent for. Moreover, we 
fall to find that any adequate description of the combination 
claimed was made any substantial time before the application. 
But while it Is well to fix a starting point, the question between 
the dates is of little practical Importance, as we find no prior use 
materially affecting the patent between 1877 and 1879. 
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The engine element In the claim Is the one which requires the 
most extended consideration. It Is the feature of the patent. 

Th engine Is described In the claim as "a liquid hydrocarbon gas 
engine of the compression type." Being an engine of this kind, it 
must, in the first place, be an Internal combustion engine, which 
(using the definitions in the complainants' brief) is an engine in 
which "the fuel is burned in the engine cylinder and the heat 
energy thereof utilized by the expanding gases acting on the 
piston." In the second place. It must be a gas engine, which is 
an internal combustion engine wherein the fuel Is burned In a 
gaseous or vaporous condition." In the third place, it must be a 
liquid hydrocarbon gas engine, which is a gas engine "wherein the 
gaseous form of fuel Is derived- from a hydrocarbon liquid, such as 
petroleum, alcohol, etc." In the fourtn place, it must be a gas 
engine of the compression type, which is "a gas engine using a 
compressed charge of gaseous fuel," and in which, consequently, 
the charge-containing space back of the piston will, at the time 
of ignition, "receive a larger amount of fuel in relation to its size 
than if the fuel was admitted thereto under mere atmospheric 
pressure. 

Now gas engines were old at the time of the application for this 
patent and had been used for various purposes. We shall have 
occasion to examine their use for propelling vehicles when we come 
to trace the development of the motor carriage itself. So liquid 
hydrocarbon engines were in use, both of the compression and non- 
compression types. The phrase in the claim "a liquid hydro- 
carbon engine of the compression type" is descriptive of the 
Bray ton engine, which came into use about 1873, and of the Otto 
compression engine, which came into use a little later, but still 
was in the antecedent art. The Brayton was undoubtedly the 
leading compression engine at the time of this application, but it 
was later superseded by the Otto. 

These two engines — the Brayton and the Otto — play Important 
parts in this cose. We shall later have occasion to examine them 
at length and to compare them as belonging to two well-defined 
types of compression gas engines — the "constant pressure" type 
and the "contant volume" type. But it is unnecessary to describe 
them at this time or to define the terms which we have Just em- 
ployed. It Is sufficient now to state the fact that the engine 
element of the claim — considered as an engine and not necessarily 
as a part of a combination — was in existence at the date of flhe 
alleged Invention. 

To recapitulate, we have examined the prior art and have found 
the different elements of the combination, other than the engine, 
admittedly old. We have also found the engine element old ana 
represented by two types. We must now examine the art with 
reference to the combination Itself and ascertain what, prior to 
1879, had been the development of motor vehicles, particularly 
those for the carrying of passengers and goods. 

For some years subsequent to 1830 steam carriages for common 
roads were used to a considerable extent in England for trans- 
porting goods and passengers. But the rapid development of the 
railroad locomotive, as well as the opposition to the use of steam 
vehicles upon highways, soon drove them out of use, so that for 
many years before the application for this patent steam engines 
had been used upon highways In this country and In England ouly 
for traction purposes. 

Gas motor vehicles came later. As we have seen, gas engines 
were old in the art. The first suggestion of their use to propel 
road carriages was in 1860 in -connection with the Lenoir engine. 
The Lenoir patent embraced the use of liquid hydrocarbon In the 
form of vapor, and the engine was successful for stationary pur- 
poses. It was a non-compression engine. An Illustration pub- 
lished in Paris in 1860 showed a vehicle propelled by this engine, 
and It was described In various publications. If such a motor 
vehicle were operated It undoubtedly ran slowly, and the engine 
had great weight In proportion to power. But no reason is ad- 
vanced why the Lenoir engine was not capable of propelling a 
vehicle. 

The Mackenzie English patent of 1865, which the patent Itself 
states was In the prior art, was for the use of steam or "coni- 
pressed air or other motive power Instead of steam" for driving 
an omnibus or carriage. The structure of this patent Included the 
use of a geared down chain and clutch. 

The Savalle French patent of 1867 described how the Lenoir 
engine could be applied to road vehicles. This patent referred to 
the difficulty of applying such engines to light carriages. 

The Klrkwood English patent of 1874 was for an engine "worked 
by the explosive force of a mixture of gas and atmospheric air," 
and which, among other uses, might "be Incorporated in the strucr 
ture of an ordinary tramway car or other vehicle." 

The Rosenwald French patent of 1877 was for a carriage pro- 
pelled by a non-compression gas engine. This vehicle had reduc- 
ing gears and a clutch or "disentangler." The engine described 
was of the free piston type and was poorly adapted for use In a 
road locomotive. 

Other patents are shown In the prior art — to Menn, Wilson and 
others. But without examining them or further considering those 
which we have outlined, it is clear that if there were nothing more 
in the case invention would not be shown in the mere combination 
of (1) the carriage, (2) a drive and (3) a gas engine, or even a 
hydrocarbon gas engine. The elements were old and the combina- 
tion neither novel as producing any new result nor as showing any 
new co-operative action. 

It follows then that If we are to find invention and novelty In 
the broad combination of patent they must be in the use of a 
hydrocarbon gas engine of the compression type. 

We have seen that hydrocarbon gas engines of the compression 
type were old In the art and were represented by the Brayton con- 
stant pressure engine and the Otto constant volume engine. The 
Inquiry then Is whether either of these engines was ever combined 
with the other elements for propulsion purposes before the applica- 
tion for this patent. 

The testimony shows clearly that prior to 1878 Brayton had suc- 
cessfully applied his engine for propulsion purposes in boats. Sev- 
eral launches from twenty-five to thirty-five feet In length had been 
equipped with and operated by them. The evidence, including 
sketches, shows geared down transmission, the use of disconnecting 
clutches and the presence of liquid fuel receptacles, indeed, if the 
claim he given the broad construction of covering the use of all 



compression gas engines, It might be read on the Brayton boat 
construction — If the words "motor boat" and "boat" were sub- 
stituted for "road locomotive" and "carriage." Still, we appreciate 
the substantial difference between the problem of propelling a boat 
and the motor vehicle problem and are not Inclined to hold that 
this use constituted an anticipation, although it may properly be 
considered In determining the question of invention. 

It also appears that about 1874 Brayton used one of his engines 
to propel a street car upon a trial track near the city of Provi- 
dence. The car was propelled back and forth over the half-mile 
track and up a slight grade. Some passengers were carried. 
There were reversing and disconnecting devices. The engine was 
large and heavy in proportion to the power which it furnished, and 
— an accident taking place — It was not long used. More power in 
proportion to weight was necessary for commercial street railway 
purposes, and the plan of Installing these engines was given up — 
financial considerations entering into this determination. But 
although the experiments did not develop a commercial success, 
they were successful from a mechanical standpoint. The engine 
ran the car considerable distances and carried passengers. This 
use was not an abandoned experiment, but an abandoned attempt 
to Induce the railway company to equip the cars with the Brayton 
engine. The perfected structure was capable of practical use, 
although there was much room for improvement. It was not em- 
bryotic or Inchoate. The combination of the engine, the drive and 
the carriage was used in public, and therefore ft required the irSe 
of the initiative, and not of the Inventive, faculties to claim, with- 
out modification, the same combination. The use of the engine 
in one vehicle pointed directly to Its use In another vehicle. 

The Brayton engine was alone used upon an omnibus In 1878. 
The weight of the testimony Is that the omnibus was run by the 
engine a very short distance, but the experiment cannot be re- 
garded as having been either mechanically or commercially suc- 
cesful. This use will not be considered as In the antecedent art. 

In the state of the art thus disclosed the patentee filed his appli- 
cation for a patent. As we have seen, he claimed broadly tne 
combination of a "liquid hydrocarbon gas engine of the com- 
pression type" with the other elements. It is true that in the 
specification and drawings he described and showed a particular 
type of engine, but he also said: 

"Any form of liquid -hydrocarbon engine of the compression 
type may be employed in my improved locomotive." 
Taking the patent according to its terms, the case apparently 
presented Is the ordinary one in which a patentee claims a broad 
invention and describes what he considers to be the best mode of 
applying it, but is not confined to that method. And if the prior 
art permitted such a patent In this case it might well be that it 
would be valid. But the prior art did not permit such a patent. 
Every element in the claim was old, and the combination itself 
was not new. Combinations of non-compression gas engines with 
the other elements had been In use, and Brayton had employed a 
"liquid hydrocarbon engine of the compression type" In a vehicle. 

Even if the Brayton uses were not precisely anticipatory, we 
can reach no other conclusion than that with them in the prior 
art the claim in question must be held Invalid for want of inven- 
tion if it be given the broad construction the language apparently 
calls for. Moreover, if we give it a slightly narrower construction 
and treat it as covering the selection of the Brayton type of com- 
pression engine, the some conclusion must be reached. Invention 
would not be Involved In the mere choice of that type of engine, 
for Brayton had previously made the same selection for his street 
car and boats. And even if the Brayton engine had been used 
only for stationary purposes, it Is by no means certain that Its 
mere selection for Incorporation In a motor vehicle without adapta- 
tion would have Involved invention. 

In re Faure's Appeal, 62 Off. Gaz., 753 (Supreme Court, District 
of Columbia), Is In point. In that case Faure claimed a patent for 
the combination of an electric motor with a vehicle. It appeared 
In that case, as In this, that boats had been propelled by the same 
kind of motor. The Court sold (p. 756): 

"It Is made evident that the mechanical arrangements for 
applying the power are not new, being familiar to all experts; 
and that the result Is not new— viz., the movement of vehicles 
by electrical storage-batteries. It is admitted that TrouvS had 
propelled boats in this way. The contention that such a use 
did not anticipate this application because that experiment 
was on water and this invention is designed for use on land 
seems untenable. The propulsion of vessels through water by 
such batteries Is within the same principle as locomotion on 
land." 

In Shaw Electric Co. v. Worthlngton, 77 Fed., 992, 993, the patent 
was for an Improvement In traveling cranes through the substitu- 
tion of independent electric motors for the power previously fur- 
nished by steam power. Judge ATCHESON said: 

"The facts, then, being as above stated, what element of 
Invention Is to be found in the patent here in suit? In view 
of the previous employment of electric motors In propelling 
street cars, driving machinery in mills, working elevators, etc., 
the mere application of electric motors to traveling cranes 
certainly did not involve Invention, even had Shaw been the 
first to operate cranes electrically. The inventive faculty was 
no more exercised here than In a multitude of other Instances 
In every branch of Industry where the electric motor has been 
substituted for the steam engine or other source of power." 
Indeed, Mr. Clerk himself says: 

"I have already stated that if the Lenoir, Brayton, Otto and 
Langen and Otto silent motors were all supposed to be in 
active existence and running, doing stationary work, that the 
mere selection of one of these motors with alteration and the 
application of any one of them without alteration of any kind 
would not Involve an act of invention." 
It must be distinctly borne In mind that we are not now con- 
sidering the alteration of any engine for the purposes stated in the 
patent: the question of the superiority of a combination embracing 
a modified or reorganized engine, or the invention Involved in 
making it. We are, for the time being, taking the claim as it 
reads In connection with the broad statement In the specification, 
and we conclude that, taken in that way, invention Is not dis- 
closed. It should also be observed that this conclusion is noi 
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Inconsistent with a holding that the patent Is valid upon its face. 
The antecedent art as shown by the testimony goes far beyond 
that disclosed by the patent or that of which the Court could take 
Judicial notice. 

But we are reluctant to so construe the claim that It must be 
held invalid for want of invention. We are of the opinion lhat the 
patentee had Ideas ahead of the times and appreciated many 
aspects of the problem to be solved in creating a practical motor 
▼ehtcle. Reading his statement of the difficulties encountered, his 
manner of meeting them, and the advantages of his disco/ery, wo 
think it evident that he understood that an engine suitable lor a 
light vehicle could not be taken bodily from the prior art and used 
without change, but that modification and adaptation were re- 
quired. In our opinion, the statement in the patent that any form 
of compression engine may be employed is inconsistent with the 
intention disclosed by the patentee in the patent as a whole and 
should not have too much stress laid upon ft. We also think that 
we should examine the specification, including the drawing* and 
the model, to determine whether the patentee in addition to ex- 
pressing the need of adapting an engine to the purposes of a motor 
vehicle shows that he actually adapted one. It may well be that 
the claim as limited by the specification should be held to be valid. 

As already shown, the patentee states at the commencement of 
his patent that the object of his "Invention Is the production of 
(1) a safe, (2) simple and (3) cheap road locomotive, (4) light in 
weight, (6) easy to control and (6) possessed of sufficient power 
to overcome any ordinary inclination." 

He then, as shown in the extract from the patent quoted at the 
beginning of this opinion, points out the difficulties involved In the 
use of steam engines upon common roads and states that he has 
overcome them by his road locomotive propelled by his liquid 
hydrocarbon engine of the compression type. 

He next states that the advantages of his invention are: 

(1) Dispensing with steam boilers, coal and water and the struc- 
tures necessary to their use and employing a condensed form of 
fuel, thereby reducing the weight of the machine in proportion to 

th <2r > ^odu™n d g C a a power road wagon light In weight; capable of 
being managed by persons of ordinary skill and havmg sufficient 
power for ordinary purposes. , 

The patentee also describes with reference to the drawings the 
body of the road locomotive, the driving wheels, the clutches, the 
rearing, the springs, the fifth wheel, the steering device, the brake 
and other parts of the structure and also indicates the preferable 
locations of various devices and preferable methods, of connection. 

The patentee describes with reference to the drawings the engine 
element, pointing out (1) the air reservoir, (2) the air pump, (3) the 
working cylinder. (4) the inlet valve. <5) the cam shaft, (6) the 
combustion chamber, and other details. He also briefly describes 
the operation of some of the different parts. The description how- 
ever both of the construction and operation of the engine is quite 
Incomplete. This was appreciated by the patentee, for he con- 
cluded his description by saying: ... „. h..„m 

•'As the general construction and mode of operation of liquid 
hydrocarbon engines of this class are well known, it Is con- 
sidered unnecessary to further describe them hero. 

As the patentee thus refers to the existing art for a more com- 
plete description of his compression engine, and. as we have ascer- 
tained that there were two different types of compression engines 
hi the art represented respectively by the Brayton and Otto en- 
gines we must now find what those types were in order to deter- 
mine 'which the patentee selected. 

The two types are called respectively the constant pressure type 
and the constant volume type. Although these terms may have 
originated since the date of the Invention, they correctly describe 
the types or classes of compression engines then in existence. 
No better explanation of them can be found than in Mr Clerk s 
work entitled "The Gas Engine." which was published In 1887 'and 
which has been offered In evidence. In this book he also shows 
the construction and working processes of the two types of engines 
and the differences between them, as stated in the footnote.* 

It is apparent from the descriptions in this work that a constant 
pressure engine is one in which the cylinder pressure remains the 
same during the outward travel of the piston, while the volume of 
flame increases. The pressure is applied continuously and not 
spasmodically. This mode of operation is also called slow com- 
bustion" and" "non-explosion." 

A constant volume engine operates in a different manner from a 
constant pressure engine. The volume during Ignition theoretically 
remains constant; the pressure Increases. The action Is spas- 
modic. The piston moves by explosive action and Is kept in motion 
by a serie s of explosions. 

•In his book (p. 29) Mr. Clerk divides his gas engines according 
to their working processes into three well-defined types: 

~1. Engines Igniting at constant volume, but without provious 
compression; 

"2. Engines igniting at constant pressure, with previous com- 

Pr ^3 Sl Englnes igniting at constant volume, with previous com- 
pression. , 

It is not necessary for the purposes of this case to examine the 
operation of the first type— the non-compression engine. With 
respect to the second type — the constant pressure compression 
engine, Mr. Clerk says (p. 31): 

•4n it the engine Is provided with two cylinders of unequal 
capacity; the smaller serves as a pump for receiving the charge 
and compressing it; the larger Is the motor cylinder, in which the 
charge is expanded during ignition and subsequent to It. 

"The pump piston. In moving forward, takes In the charge at 
atmospheric pressure: In returning compresses It Into an inter- 
mediate receiver, from which it passes Into the motor cylinder in 
a compressed state. A contrivance similar to the wire gauze in 
the Davy lamp commands the passage between the receiver and 
the cylinder and permits the mixture to be Ignited on the cylinder 
side as It flows In without the flame passing back Into the receiver. 

•The motor cylinder thus receives Its working fluid In the state 
<«f flame at a pressure equal to. but never greater than, the pressure 
of compression. At the proper time the valve between the mot-x- 




The Brayton engine, to which we hav© ^T^fb^a 
pressure compression ennlne. Mr. Cleric ^f/;/). f/i !.*■» « constant 
that It was one of the most successful of t*'*l ^nis book <p . 32, 
(p. 164) : , , v ""* **><> *">° 

"The engine worked well and smootn'^.' the action of the 
flame In the cylinder could not be distlffsu/shed from that of 
steam; It was as much within control ana produced diagrams 
quite similar to steam." 
And in Prof. Thurston's contemporaneous report (187S) concerning 
the Brayton engine, quoted In Mr. Clerk's book (p. 167), it Is said: 
"The operation of the engine Is precisely similar in the action 
of the engine proper and In the distribution of pressure In its 
cylinder to that of the steam engine. The action of the Im- 
pelling fluid is not explosive, as it is In every other form of 
gas engine of which I nave knowledge." 
The Otto engine, on the other hand, was a constant volume com- 
pression engine. Although the leading idea of compression and 
Ignition at constant volume had been suggested before the time of 
this engine, Otto seems to have successfully applied It, and his 
engine came into general use. This engine was operated by a 
series of timed explosions and. as we shall later see, was the proto- 
type of the modern automobile engine. 

U is clear from this examination that the statement heretofore 
made that the Brayton and Otto engines differed in being respec- 
tively constant pressure and constant volume engines Is sustained 
by the record.! They also differed in another important particular. 
The Brayton was a two-cycle engine. The Otto was a four-cycle 
engine. Turning to the complainants' definitions, we ascertain 
thai "a cycle is a series of movements composing one complete 
operation." and that the following is a definition of the term "two- 
cycle engine": 

"An engine whose operation Is completed by two strokes — 
viz., a power stroke and a scavenging or exhaust stroke. If of 
the compression type, the power stroke simultaneously com- 
presses the charge for the next power stroke, the charge thus 
compressed being admitted to the cylinder at the end of or 
during the scavenging or exhaust stroke." 
The term "four-cycle engine" Is thus defined: 

"An engine whose operation is completed In four strokes. 
Always of the compression type. First stroke sucks In the 
gaseous charge at atmospheric pressure; second stroke com- 
presses the charge; third stroke Is the power stroke; fourth Is 
the scavenging or exhaust stroke." 
The compression stroke In the two-cycle engine of the earlier art 
usually compressed the charge into an intermediate receiver, from 
which It was admitted in a compressed state to the cylinder. This 
was the construction of the Brayton engines, which were provided 
with outside mechanism, in which compression took place before 
the charge was let Into the cylinder. The four-cycle engine, on 
the other hand, as represented by the Otto engine, had no such 
intermediate receiver. The single cylinder served alternately the 
purposes of motor and pump, and the charge was also compressed 
In it. 

Now as the patentee in effect referred to an existing compression 
engine to supply the deficiencies in his description, and as the two 
existing types are represented by the Brayton and Otto engines, 
respectively, the question Is, Which one did he refer to? 

Comparing the engine drawings of the patent In suit with the 
Brayton patent drawings, we think It evident that the patentee 
adopted and, perhaps, adapted the Brayton apparatus. Looking at 
the written specification, it will be seen that an external air reser- 
voir and pump are provided, showing that the engine was of the 
Brayton two-cycle type. Reading further, we observe that the 
patentee says: 

"As it would be decidedly inconvenient to be under the 
necessity of extinguishing the flame in my improved traction 
engine whenever it was required to make a short stop, the 
clutch T (or the clutches ) J') is Interposed between the engine 
and the driving wheels, so as to admit of the running of the 
engine while the carriage remains stationary." 
This constantly burning flame for other continuous Ignition) was 
necessary to the operation of the Brayton constant pressure engine. 
It was the "living torch at the entrance of the cylinder" referred 
to in the Brayton patent. Its existence was not essential to the 
timed explosion operation of the Otto engine. 

So without any expert opinion, we should have no difficulty in 
determining that the engine of the patent is of the Brayton two- 
cylinder constant pressure type. And the testimony even of the 
complainants' expert is to the same effect. Mr. Clerk said in his 
testimony that the reference in the patent to existing well-known u 
engines was to the Brayton constant pressure engine. 

and the receiver Is shut, and the piston expands the ignited gases 
till It reaches the end of Its stroke, when the exhaust valve Is 
opened, and the return expels the burned gases. 

"The Ignition here does not Increase the pressure, but Increases 
the volume. The pump, say, puts one volume or cubic foot into 
the receiver; the flame causes it to expand while entering tne 
cylinder to two cubic feet. It does the work of two cubic feet in 
the motor cylinder, so that, though there Is no Increase of pres- 
sure, there Is nevertheless an excess of power over that spent In 
compressing." 

With respect to the constant volume compression engine Mr. 
Clerk says (p. 33): - 

"The compression cylinder may be supposed to take in the charge 
of gas and air at atmospheric temperature and pressure; compress 
It into a receiver from which the motor cylinder Is supplied; the 
motor piston to take in its charge from the reservoir In a com- 
pressed state; and then communication to be cut off and the com- 
pressed charge ignited. 

"Here Ignition is supposed to occur at constant volume — that Is. 
the whole volume of mixture Is first Introduced and then fired: the 
pressure therefore Increases. The power is obtained by IgnitlnK 
while the volume remains stationary and the pressure Increases. 

"Under the pressure so produced the piston completes Its stroke, 
and upon the return stroke the products of the combustion are 
expelled." 

t\Ve shall continue the examination of the differences between 
these engines when we consider the question of infringement. 
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He also said In his report to complainants' counsel, after refer- 
ring to the description in the patent: 

"Stopping at this point, it Is necessary to recognize what 
type of engine is indicated. About this I have no difficulty 
whatever. I at once recognize it as an engine of the Brayton 
type operating on the constant pressure cycle. Although no 
description Is given in the specifications, any one familiar with 
Brayton engines can see the air pump of smaller capacity than 
the motor cylinder, the air reservoir containing air compressed 
by the pump and the inlet valve admitting air to the cylinder. 
. . . Altogether I have no difficulty in seeing that the inten- 
tion of the Inventor is to operate by the constant pressure 
method, although he does not say so specifically." 
It cannot, therefore, be questioned that the engine which the 
patentee referred to In the patent for the completion of his descrip- 
tion was the Brayton engine. The Brayton mode of operation 
was adopted by reference as the Selden mode of operation, and 
this method, as we have already seen, was the constant pressure, 
two-cycle method. 

The next question Is, What modifications does the patent show 
that Selden made in the Brayton engine? 

The Brayton patents and the testimony concerning the actual 
Brayton engines show that they were heavy and cumbersome in 
proportion to the power furnished. While such an engine did run 
a street car, it occupied considerable space, and a still larger and 
heavier engine would nave been necessary to furnish sufficient 
power for the practical needs of the railway. The engines were 
poorly adapted for use In a vehicle upon common roads. When 
capable of furnishing sufficient power they were too heavy, and 
the reciprocating parts occupied too much space. 

The written description of the patent, read in connection with 
the drawings, shows fairly that Selden made material improve- 
ments upon the Brayton structure in order to adapt it to the pur- 
poses of a road vehicle. 

(1) The drawings show that the Selden engine has an enclosed 
crank chamber, it being a continuation of the working chamber, 
•t Is true that the only function of the enclosed crankcase men- 
tioned in the written specification is that of a cooling chamber. 
But it Is referred to, and it is clearly shown in the drawings, so 
that we think the patentee entitled to claim as a feature of his 
patent any benefits necessarily accruing from its use. We are also 
satisfied that the use of the enclosed crankcase rendered unneces- 
sary the heavy bed plates of the formr Brayton construction and 
enabled the patentee to dispense with other heavy and cumber- 
some parts outside the casing of the cylinder. 

(2) We also think it is the better view that Selden by his altera- 
tions increased the speed capabilities of the Brayton engine. 
Higher speed was obviously necessary for the purposes of a light 
road vehicle, and it was such a vehicle that It was the object of 
the patent to produce. The elimination of cumbersome working 
parts by the use of an enclosed crank case necessarily increased, to 
some extent, the capacity for speed. The plurality of cylinders 
referred to, but not required by, the specification and shown In the 
drawings produced, In the arrangement shown, continuous turning 
power and Increased the speed possibilities over the old Brayton 
construction. The gearing ratio — the proportion of stroke to 
volume of cylinder — shown in the drawings, but not mentioned In 
the written specification, also gave increased speed.* 

The Improvements, then, which Selden made in the Brayton en- 
gine had these results: 

(a) Decrease In weight in proportion to power produced; 

(b) Decrease in bulk in proportion to power produced; 

(c) Increase in speed. 

To make these Improvements we think that something more 
than mere mechanical skill was required, and, in view of the 
superior efficiency of the engine for the purpose for which it was 
designed, we hold that Invention was involved. The complainants 
are probably right in saying in their brief: 

"He (Selden) was compelled to materially reorganize the 
Brayton engines' of the prior art, even to such an extent that a 
separate engine patent would have been fully justified by the 
degree of invention Involved." 
Selden did not, however, obtain a patent for his improvement 
upon the Brayton engine, but made the improved engine an ele- 
ment in his road locomotive combination. But no new co-ordinate 
action of the members of the combination is shown. The improved 
engine furnished the power, and the other elements co-operated 
with it in the same way that similar elements had co-operated 
with the older engines. The superior results would seem to have 
arisen from the superiority of the engine element alone. But it is 
not necessary to determine whether the associated action, as such, 
produced a new and useful result. It is sufficient to sustain the 
claim to hold that the combination embraced a novel element. The 
claim is held to be valid as covering a combination In a road 
, locomotive of the different elements with a liquid hydrocarbon 
compression engine of the Brayton type; the limitation to this 
type being read into the claim by the specification to save it from 
invalidity. 

It must be understood, however, that we do not sustain the 
claim upon the theory that Selden Invented a light engine, an 
engine of small bulk or an engine of high speed, using those terms 
absolutely. We have made comparisons with, and have considered 
improvements upon, the Brayton engines only. Compared with 
them, we think the Selden engine lighter, less bulky and of higher 
speed. But we are not at all convinced that the Selden engine 

'The rule Is, of course, appreciated that while the drawings of a 
patent serve to make plain doubtful or ambiguous statements in 
the written description, they cannot go further and supply the 
entire absence of the written description required by the statute. 
A strict application of this rule would probably prevent us from 
considering what the drawings show concerning the gearing ratio 
or the working of the cylinders — those subjects not being men- 
tioned in the description. But in view of the stated objects of the 
patent and in view of the fact that changes in the Brayton struc- 
ture referred to in the description tend to increase speed capabili- 
ties, we have thought that the rule should not be strictly applied 
in this case and that some weight should be given to what the 
drawings disclose In that direction, as supplementing the written 
description and not altogether as supplying Its absence. 



operating according to the Brayton or constant pressure method 
would be a high speed engine, as compared with one operating 
according to the explosive method. Constant pressure Involving 
slow combustion seems consequently to Involve slow operation. 

The complainants urge that It places too narrow a construction 
upon the claim to limit It to a combination of which the engine 
element is an improved Brayton engine. They say that the im- 
provements upon the Brayton engine which Selden shows in his 
patent merely illustrate the alterations and changes required by 
compression engines generally to fit them for the purposes of a 
light road vehicle. They say, in effect, that the engine element 
of the claim is any compression engine which has been adapted 
to vehicular purposes by changes similar to those made in the 
Brayton engine. 

But we have been able to find that Selden reorganized the 
Brayton engine only by making close comparisons with that par- ^ 
ticular construction. We have nearly broken established rules by 
looking at the drawings by themselves to ascertain the changes 
made in that engine. There is little enough to be found about tne 
Improvements to it and nothing at all about the alterations of 
other engines. The patent does not pretend or attempt to lay 
down any rule for reorganizing compression engines to fit them for 
vehicular purposes. It does not say that other kinds of engines 
than the Brayton type require changes. It does not say that the 
changes made in the Brayton engine could be made In other 
engines, or that If made they would fit them for use In motor 
vehicles. No one could learn from the patent whether the Otto 
engine could be constructed with an enclosed crank chamber or 
whether the substitution of the gearing ratio shown in the draw- 
ing would increase or diminish its speed. With the patent before a 
person skilled In the art, experiments, certainly, and invention, not 
improbably, would have been necessary to determine the steps re- 
quired to reorganize the Otto engine. 

A patent is granted for solving a problem, not for stating one. U- 
Its description must explain the Invention itself, the manner of 
making it and the mode of putting it in practice. In the absence 
of knowledge upon these points the Invention is not available to 
the public without further experiments and further exercise qf 
inventive skill. A claim for a combination which embraces an 
element only In case it is made capable of being employed In the 
combination and without disclosing means of adapting it discloses 
nothing definite. The questions remain: What engine Is capable 
of being combined In a road vehicle? What changes are necessary 
to adapt It to the purpose? How are these changes to be made? 
If we were to construe the claim, as the complainants urge, we 
should be obliged to go further and hold it uncertain. Indefinite 
and, consequently, invalid. f 

.. F<> r these reasons we must hold that the claim of the patent, 
limited by the specification in the manner shown, is valid unless 
Indeed, we are satisfied that the patented structure was Inopera- 
tive and without utility. But, without discussion, It Is sufficient to 
say that we have no doubt that an engine constructed according 
to the teachings of the patent, with its references to the Braytoh 
engine, would, in combination with the other elements, run a rdad 
vehicle. We think that the patent discloses an operative structure, 
and that is sufficient. The defense of want of utility is not sus- 
tained. But any contention that a motor vehicle constructed bv 
the patentee according to the teaching-* of the patent operated so 
successfully as to demonstrate that Selden had solved a great i 
problem and Is entitled to the status of a pioneer inventor Is. we ^ 
think, without foundation.! 

We come now to the question of infringement, and as it is con- 
ceded that the defendants use a combination embracing all the 
elements of the claim other than the engine element, and as It is 
also conceded that they use an engine of some kind In connection 
with such other elements, the question of infringement resolves 
Itself into the inquiry whether their engine is a modified Bravton 
engine or its equivalent. 5 

But. before we enter directly upon this inquiry we should briefly 
examine the development of the modern automobile and ascertain 
from what source the engines of the defendants' type were obtained, 
and especially whether they were borrowed from Brayton and 
Selden. 



lAny force whatever In the complainants' contention must grow 
out of the presence in the patent of the statement to which atten- 
tion has already been directed, that "any form" of compression 
engine may be employed. But just as we found that by giving 
those words their natural meaning the patent would be made so 
broad and sweeping as to be invalid in view of the antecedent art, 
so if we construe them as meaning "any adaptable engine" or "any 
engine which has been adapted' r we make the patent indefinite 
and invalid. If the patent is to be sustained the language in 
question must be given a limited application. Under all the con- 
ditions we think that it should be construed as meaning merely 
that the patentee does not confine himself to any particular form 
or detail of the Brayton type of engine. 

tW'hl'e the testimony with respect to the Selden vehicles con- 
structed to Illustrate the patent is sufficient to negative inopera- 
tiveness. It fails to show such practical success as to broaden the 
scope of the Invention and certainly does not disclose Invention in 
and of itself. We should be unable to sustain the patent upon any 
such theory as that advanced by the complainants' experts that 
Selden s invent ion consisted In producing "a successfully operative 
vehicle" or, "as a new result," "a practically unobstructed vehicle 
capable of great range of action." Of course, the vehicle had to 
be successfully operative In the sense of showing utility to mane 
the patent valid, but that result did not show invention and nov- 
elty. Those essentials we were able to find only elsewhere. More- 
over, the result of obtaining a practically unobstructed vehicle 
arose from the location of the engine upon the axle, which the 
defendants have not adopted, and that feature is not put forward 
in the complainants' briefs as being essential to the invention. 
And, furthermore, we are not at all convinced by the testimony 
concerning the vehicles In question — even assuming that their con- 
struction followed the teachings of the patent and nothing besides 
— that they showed capability for commercial use or possessed 
great range of action. 

5A distinction Is made by the Judge of the Circuit Court In con- 
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We have already noticed the motor vehicles of the art prior to 
1879. Much had been attempted and little accomplished. Indeed, It 
was not until about ten years later, at the time of the Paris 
Exposition of 1889, that the real automobile art may be said to 
have begun. At that Exposition a Benz automobile was exhibited, 
and later the public interest was stirred by the Paris-Rouen race. 
In this country public attention was first called to the automobile 
by the Daimler exhibit at the Columbian Exhibition In Chicago in 
1893. and In 1895 the Times-Herald automobile race took place in 
Chicago. The pioneer inventors appear to have been Daimler and 
Benz abroad, and Duryea, Olds and Ford (and perhaps one or two 
others) in this country. 

These Inventors selected for their automobiles the Otto com- 
pression engine. They did not select the Brayton engine, and, 
indeed, as Mr. Clerk says, the Brayton engine had practically dis- 
appeared from the market In 1889. Thus in their original type of 
engine they borrowed nothing from Brayton, and, of course, they 
could have actually borrowed nothing from Selden because his 
patent was not issued until 1895. 

In some of the first automobiles the engine was located on the 
axle, as shown In the Selden patent. But this location below the 
springs caused too much jar to the machinery and was soon aban- 
doned. _ 

The Otto compression engine selected by these inventors h..s 
been modified and changed in its development into the modern 
automobile engine, and adjuncts of importance have been added. 
But none of these changes was, in fact, taught by the patent in 
suit, nor could many of them have been taught by it had it been 
issued. And the possible changes which it did indicate were sug- 
gestive merely. 

The Otto compression engine did not at first employ electric 
ignition. A flame with a moving slide produced the timed explo- 
sions. Electric ignition was considered impracticable. But when 
the electric art had developed it was seen that the electric ignition 
could be made superior to flame ignition and would permit much 
higher speed. But the change was not Indicated by the Selden 
patent, which refers only to flame ignition. 

The Inventors added a carbureter to the Otto engine, in which 
the charge of gasoline and air was mixed in exact proportions 
before it was conducted to the cylinder for compression. In the 
• ngine of the patent the air vaporizes the gasoline In the passage 
leading to the cylinder, and the proportions necessarily vary. The 
patent In no way pointed In the direction of the caroureter. 

When the inventors began to adapt the Otto engine to the pur- 
poses of a road, engine the desirability of lightness was apparent, 
and changes were made in the bed and castings so that the engine 
could be supported upon a steel frame instead of upon the heavy 
loundatlons used in stationary work. Other changes in the direc- 
tion of decreasing weight and bulk and increasing speed Were 
made. But these inventors were actually taught nothing in these 
matters by the Selden patent, and If it had been before them they 
would, as we have seen, have learned nothing definite from it. 

We thus And that the defendants use an improved Otto engine, 
which retains the principle of that type and is, in its essentials, a 
four-cycle constant volume (or explosion) compression gas engine. 
Obviously it Is not identical with Selden's improved Brayton en- 
gine, which Is a two-cycle constant pressure (or slow combustion) 
compression gas engine; and so the final question is whether .they 
are, under the patent, equivalents. 

It is. of course, clear that an Inventor is not limited to the par- 
ticular structure Illustrated In his patent as the best form known 
to him, provided his claim Is broad enough to cover other or 
equivalent forms. If the claim In the present case could have been 
sustained as covering a combination of any hydrocarbon gas en- 
gine of the compression type with the other elements, the descrip- 
tion In the specification of the modified Brayton engine would l'ave 
been considered as a statement of the inventor's idea of the best 
form, but he would not have been confined to it, and the Otto 
Improved engine would unquestionably have infringed But we 
were unable to sustain the claim as so construed and could only 
hold it valid as being limited to a combination in which a Brayton 
modified or reorganized engine should be a member. The patent 
as so construed necessarily permits only a very limited range of 
equivalent forms. Being confined to an engine element of a par- 
ticular class or type, an engine of another class teems almost 
barred by the interpretation itself. Still, classification might be 
based upon matters of form and not of substance. The elements 
of the combination are things and not names. In this as in other 
patents for combinations we think that the unity of the combina- 
tion will not be affected by the substitution of elements which. 

sidering the question of infringement, which we think is not well 
rounded- He says in his opinion: 

"Defendants seem continually to assume (without saying so) 
that Selden invented nothing more than a modified Brayton 
engine and then assert that they do not infringe because they 
do not uae that particular motor and do use a modified OUo. 
They admit that the claim Is for a combination, but con- 
tinually seek refuge In defenses that would be good against 
any patent on Selden's engine, but are worthless against the 
combination If it be patentable at all." 
I'ndoubtedlv a patent upon a combination may be broader than 
a patent upon any or all of Its elements. The members may co- 
operate to prod'ice a new and beneficial result or operate according 
to a novel method. But it Is not clear that any novel co-operative 
action Is shown in the present case, and whatever new and benefi- 
cial result was produced by the combination seems clearly to have 
arisen from the superiority of the engine element alone. It has 
seemed well settfed in the case that that which the patentee In- 
vented and used in his combination wa« a modified Brayton eniflne. 
There would have been no Invention In combining an unmodified 
Brayton engine with the other elements. 

But an this Is beside the question of infringement. Even If It be 
conceded that the combination patent has a different scope than a 
mtent for an improved Brayton engine would have had. It Is none 
the lew true that if the defendants do not use the modified Brayton 
enaine and do uae the modified Otto ehgine they escape Infringe- 
rn"rt unless the latter is an equivalent of the former. It Is well 
settled that to establish the Infringement of a combination the use 
of even - element of the combination must be shown. 
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disregard differences as in the case of a patent ot a primary char- 
acter. And we think this means in the present case that the 
patent is entitled to a fair and reasonable, but not broad range <>f 
equivalents. What is a fair and reasonable range can better be 
determined in the concrete comparison rather than in (he abstract 
definition. 

A close comparison of the engines shows many difference. 
Some are obviously mere differences in shapes and designs and 
may be at once disregarded. The following are those which ai tear 
to be the most material: 

(1) The Selden engine has external compression mechanism, with 
a compressed air reservoir, while the defendants' engine has no 
such external mechanism, but compacts the charge In the vorking 
cylinder. Were the compression of the charge the only object to 
be accomplished, undoubtedly the gas and air could as Well be 
compressed to the requisite degree before entering the cylinder as 
by compression In the cylinder Itself. And even if internal com- 
pression gave superior results, it is probable that the one method 
would be the equivalent of the other. But If and in so far as out- 
side compression Is essential to a constant pressure engine, inside 
compression cannot be regarded as its equivalent unless wc deter- 
mine that the distinction between constant pressure and constant 
volume engines should be disregarded. 

(2) The Selden Is a two-cycle engine. The defendants' englr.es 
are four cycle. The Selden engine compresses into an « utside 
chamber simultaneously with Its power stroke, and with the next 
stroke drives out the burnt gases. Every second stroke Is a power 
stroke. The defendants' engine draws In the charge with the first 
stroke and compresses with the second. The third siroke Is the 
power stroke, and the fourth sweeps out the burnt gases. Every 
fourth stroke is a power stroke. But the first two strokes of the 
defendants' engine are merely pumping and compression strokes, 
and were the question here between a two-cycle explosion engine 
and a four-cycle explosion engine we should have little difficulty in 
finding the one the equivalent of the other. 

(3) The Selden engine burns the charge as mixed at the entrance 
to the cylinder, while the defendants' engine compresses and mixes 
the charge inside the cylinder. The result In the latter case is that 
by the compaction in the cylinder after admission the mixture Is 
brought into a homogeneous state, while in the former case the 
gas and the air burn at the Inlet to the cylinder in a more or less 
non-homogeneous state, with the pressure behind them. The 
materiality of this difference in operation, however, lies In the 
fact that the one form is that of the constant volume engine; the 
other of the constant pressure engine. 

(4) The Selden engine has no distinctive external vaporizing 
device, while, as we have seen, the defendants' engine Is equipped 
with a carbureter, which determines the proportions of the mixture 
to be admitted to the cylinder and also Increases Its homogeneity. 
But by the construction shown in the patent the air vaporizes the 
hydrocarbon in the passage leading to the cylinder, and we think 
the carbureter, while undoubtedly an adjunct of great Importance 
and advantage, should be held not beyond the range of equivalents. 

(5) The Selden engine has constant flame Ignition, while the 
defendants' engine has timed electric ignition. Probably continuous 
electric ignition would be the equivalent of constant flame Ignition, 
but whether Intermittent or timed ignition, which is an essential 
feature of the constant volume engine, is the equivalent of con- 
tinuous ignition depends altogether upon whether the constant 
volume engine is the equivalent of the constant pressure engine. 

So, lastly, we reach the question: Is the constant volume engine 
the equivalent of the constant pressure engine, under a patent, 
entitled to a fair and reasonable, but not broad, range of equiva- 
lents? 

This is not a question of differences in terminologies or theories. 
It is a question of differences in principles and things. It is 
wholly immaterial whether the terms "constant pressure" and 
"constant volume" were In use when the patent was first applied 
for, or when or by whom they were first employed. It Is equally 
immaterial whether we use those terms at all. We might Just as 
well use the term "explosion" and "non-combustion" to designate 
the two types and. indeed, have repeatedly used them In this 
opinion. But the terms "constant pressure" and "constant volume" 
are convenient phrases which in themselves indicate methods of 
operation, and they are used in Mr. Clerk's book, to which we 
have referred and shall refer. So, although laying no stress what- 
ever upon the mere names, we shall continue to use them. 

It is also immaterial that by omitting the by-pass which fur' 
nishes a constant supply of gas; by changing the timing of valves 
and by using timed ignition, a constant pressure engine might be 
converted into a constant volume engine. The required alterations 
are by no means trivial, and the actuality of differences in prin- 
ciples and methods is not changed by the readiness by which they 
may be eliminated. 

There Is another matter which is also without. Importance. It Is 
immaterial that a constant volume engine, tinder extraordinary 
conditions and with unusual adjustments, may v.. made to approxi- 
mate the action of a constant pressure engltic* <«• IYibA a constant- 
pressure engine under like conditions and »*a?,,a«nenVs may be 
made to approximate the action of a constant^), X>e eturinft. 1^* 
question is whether in their regular methocliC >,cAvl «T\\on. the t*° 
types of engine are so similar as to be substil *A ^t'„!,«i« 

Turning again— with the risk of repetitloV^>V\\fc\ ^SsWO*' 
we find (hat. in addition to his cIassificaviV-\,K Qw i„« 
gines, as shown in the extract already quoti^"*^ » cOVMiW** 0 vVP* 
of the constant pressure type (p. 152): ^\V"V Cft V, w> ayfc®*' 1 
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at a constant pressure. Engines of type II (constaut pressure 
engines) are therefore: 

"Engines using a mixture of Inflammable gas and air com- 
pressed before ignition and ignited in such a manner that the 
pressure does not increase, tne power being generated by in- 
creasing volume. 

"These engines are truly slow combustion engines; in them 
there is no explosion. 

"The most successful engine of the kind is an American in- 
vention; although proposed in 1860 by the late Sir William 
Siemens, it was never put inio piactlcaDie workable shape till 
1873, when the American, Brayton, of Philadelphia, produced 
his well-known machine." 
And of his type 111, or constant volume type, Mr. Clerk further 
says (p. 165): 

"Engines of this kind resemble those Just discussed in the 
use o. ^ouipiesbion previous to ignition, isul anier tiom them 
in igniting at constant volume instead of constant pressure — 
that is, the whole volume of mixture used for one stroke is 
Ignited In a mass instead of in successive portions. 

"The whole body of mixture to be used is introduced before 
any portion of it is Ignited; in the previous type (constant 
pressure type) the mixture is ignited as it enters the cylinder, 
no mixture being allowed to enter except as flame. In type III 
tne ignition octuit, wiiue tne volume is constant; the pressure 
therefore rises; it is an explosion engine, In fact, like the first 
type (non-compression), but with a more intense explosion, due 
to the use of mixture at a pressure exceeding atmosphere. 

"In the third type are included all engines having the follow- 
ing characteristics, however widely the mechanical cycle may 
vary: 

"Engines using a gaseous explosive mixture, compressed 
before Ignition and ignited in a body, so that the pressure in- 
creases while the volume remains constant. The power Is 
obtained by expansion after the increase of pressure. 

Mr. Clerk considered these differences between constant pressure 
and constant volume so important that he made them the basis of 
classification in his book, and, notwithstanding his present testi- 
mony, we must regard them as substantial.* 

It Is true, as stated in the opinion of the Judge at circuit, that 
In all internal combustion engines the result of expanding in any 
way the gaseous fuel is the driving of the piston, but the method 
oi opc.aiioii is not Hie same wlitn it is diivtn uy explosive action 
as when It Is driven by slow expansion. So In all compression gas 
engines the charge is compressed before ignition, but the compres- 
sion of the whole charge and its instantaneous firing at the 
moment of greatest compaction is a very different thing from the 
ignition of successive compressed portions— particle after particle 
—as they enter the cylinder. In the latter case the force upon the 
piston is progressive— "the action of the flame in the cylinder could 
not be distinguished from that of steam" (Mr. Clerk s book, p. Ib4) 
—while In the former the force Is spasmodic and explosive. These 
are differences In principles and methods of operation. And these 
differences In principles and methods are substantial. We are sat- 
isfied that the slow combustion method necessarily involves slow 
operation: not only because of the time required for combustion 
between strokes, but on account of the comparatively non-homo- 
geneous character of the mixture. We are also satisfied that It 
gives less power in proportion to the size of the engine than the 
explosion method.t , _ .... 

It is our opinion, for these reasons, that in this road locomotive, 
combination, embracing as Its engine element an engine of the 
constant pressure type, the substitution in place of such engine of 
an engine of the constant volume type destroys the unity of the 
combination, because the two engines do not perform the same 
funi'ioi.s in substantially the same way. Gianting the patent as 
broad a range of equivalents as its interpretation will permit and 
giving due consideration to the degree of invention involved, still 
we are not able to hold that the Otto Improved engine is the 
equivalent of the Selden engine or that the defendants infringe 
by employing It as an element of their motor vehicle combination. 

Let us briefly notice the consequences of an opposite conclusion. 
The Otto engine was in the prior art. Assuming that it was not 
adapted for propulsion purposes in a light vehicle, It would seem 
clear that the first person who showed invention in reorganizing 
ano aoaDtlng It wouid have been entitled to a patent for the im- 
provement and, with Otto's permission, could have used the im- 
proved engine in a vehicle. Similarly It would seem that he might 
have obtained a patent for a combination embracing the improved 
Otto engine as an element. But these things could not have been 
done if Infringement is shown in this case. Selden, although select- 
ing the Brayton engine, which was designed to avoid the explosive 
type, yet pre-empted the field and prevented all improvements for 
propulsion purposes in that type. ,. k »j 

While the conclusion of non-infringement which we have reached 
leaves the patentee empty handed with respect to his patent for 
the short time It has to run. It cannot be regarded as depriving 

•Mr. Clerk uses the word "type" in his book In the sense of 
"kind" or "class." Thus he points out several different varieties 
of the different classes of engines. As we have quoted freely from 
the bo< k, we have, to avoid confusion, used the same word In the 
same sense. . . . „ ,_ , 

tExnlosive action was the very thlnf? which Brayton. who in- 
vented the engine which Selden modified, desired to avoid. In his 
foundation patent of 1872, in speaking of the long slow-burning 
operation of the combustible, he says: 

"While In the state of expansion consequent upon Ignition it 
(the flame) exerts, not a spasmodic or explosive force upon the 
piston at the very commencement of Its stroke when the ex- 
panding gas begins to act upon It, and the quantity of gaseous 
mixture during Its period of admission is in proportion to the 
extent of the movement of the piston and is put into the state 
of expansion upon passing the interceptors." 
The statement concerning Brayton in "Engineering" for Febru- 
ary, 1877, seems well founded: 

"He turned his attention to the design of an engine In which 
an explosive mixture could be gradually consumed without the 
ordinary explosive action." 



him through any technicality of the Just reward for his labors. 
He undoubtedly appreciated the possibilities of the motor vehicle 
at a time when his ideas were regarded as chimerical. Had he 
been able to see far enough he might have taken out a patent as 
far reaching as the Circuit Court held this one was. But, like 
many another inventor, while he had a conception of the object to 
be accomplished, he went In the wrong direction. The Brayton 
engine was the leading engine at the time, and his attention was 
naturally drawn to Its supposed advantages. He chose that type. 
In the light of events we can see that had he appreciated the 
superiority of the Otto engine and adapted that type for his com- 
bination his patent would cover the modern automobile. He did 
not do so. He made the wrong choice, and we cannot, by placing 
any forced construction upon the patent or by straining the doc- 
trine of equivalents, make another choice for him at the expense 
of these defendants, who neither legally nor morally owe him any- 
thing. 

Tne decrees of the Circuit Court are reversed, with costs, and 
the causes remanded, with instructions to dismiss the bills, with 
costs. 



Columbia and Selden May Carry Case Up 

Upon the announcement of the reversal of Judge Hough's de- 
cision, the A. L. A. M. authorized the publication of the follow- 
ing: 

"As the courts have disagreed on the merits of the Selden 
patent on gasoline automobiles, it was announced yesterday 
that The Columbia Motor Car Company and George B. Selden 
are arranging to apply for a writ of certiorari with a view of 
having the case go to the United States Supreme Court for final 
decision. 

"Judge Hough sustained the patent and held it infringed in 
the United States Circuit Court for the Southern District of 
New York, on September' is, 1909, but yesterday the decision of 
the Court of Appeals was filed, which, while holding the patent 
valid, decided that the defendants in the case, the Ford Motor 
Company, Panhard and Levassor, and others, had not infringed. 
The opinion was handed down by Judges Lacombe, Ward and 
Noyes. 

"The litigation has been long drawn out, having been started 
in 190.3. The patent was recognized by probably more than half 
the industry prior to Judge Hough's opinion in September, 1909, 
and following his sustaining of the patent as covering the mod- 
ern gasoline automobile, a large number' of other manufacturers 
secured licenses under it, until now it is estimated that almost 
80 per cent, of the gasoline motor cars, including almost all of 
the veteran manufacturers, have taken licenses under the patent. 

"The argument on the appeal was made in the latter part of 
November. The opinion, filed yesterday, written by Judge 
Noyes and concurred in by Judges Lacombe and Ward, covers 
forty-five typewritten pages, and, although sustaining the validity 
of the patent, declares that the defendants' automobiles in the 
case do not infringe." 



Ford Had Little to Say 

Henry Ford, president of the Ford Motor Car Company, who 
is in New York to attend the meeting of the S. A. E., had only 
the briefest comment to make on the result of the litigation. In 
speaking of it, Mr. Ford said : 

"The facts in the case are before the public. The case has 
been in the courts for a long time. I do not wish to make any 
statement with regard to the outcome, preferring to let the pub- 
lic form its own conclusions." 

Livingston Gifford, who was actively engaged in the recent 
presentation of the Ford Motor Car Company's side of the case 
before the United States Circuit Court of Appeals, received the 
following telegram from the Ford Motor Car Company the 
morning after the rendition of the decision : 

"Accept heartiest congratulations on a well-won fight." 

Mr. Gifford also received another congratulatory message from 
Attorney Walters, of Detroit, who is counsel for the independent 
companies in litigation with the A. L. A. M. 
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[///?££ big shows at Philadelphia, Detroit and Milwaukee and the truck section of the A. L. A. M. show at 
Madison Square Garden are the features of the current week in motordom. The season oj exhibitions 
has proved wonderfully successful so far from every possible point of view. Public interest has been 
keener than ever before and the lines of motor cars and accessories displayed are nxre complete and 
perfect than at any previous period. The most notable feature of the shows this season is the extra- 
ordinary interest centered upon the trucks by the merchants of the United States. They are attending as 
a matter of vital business. 



Philadelphia's Two-Building Show Opens Successfully 

Philadelphia, Jan. 14 — Simultaneously and without ostentation at 8 o'clock this evening the Tenth 
Annual Show opened in the First and Third Regiment Armories, presenting a scene that outrivaled 
all previous efforts in this line and setting a standard for beauty and displays that will be the sub- 
ject of favorable comment long after the doors are closed on Saturday night week. Though 
this year's show is the tenth in as many years, it is notable for two differences from any heretofore held : 
first, it is made up exclusively of cars manufactured and sold under the Selden patent, and, secondly, 
it marks the initial effort of the Philadelphia Licensed Automobile Dealers' Association, a young and am- 
bitious association that includes local agents and manufacturers' representatives of all machines sold under 
the Selden patent. 

Despite a chilly drizzle which fell intermittently throughout the day the dyed-in-the-wool motor en- 
thusiasts attended in force and besieged the various booths, seeking first-hand enlightenment on the im- 
provements which, while offering no radical departures, mark the 191 1 models. Broad street, both north 
and south of the City Hall, presented a scene that demonstrated forcibly the magnitude of the attraction, 
the vicinity of the armories presenting a line-up of cars that foretold an attendance exceeding that of any 
former opening night of the exhibition. Especially was this true in the neighborhood of the First Regiment 
Armory, Broad and Callowhill streets, which structure is situated in the heart of Automobile Row. 

As to the exhibition itself, nothing was left undone to make it attractive to exhibitor and patron alike. 
The interior of the Third Regiment Armory, Broad and Wharton streets, presents a scene that at once 
commends itself to the eye of the visitor. The general idea has been to depart from the conventional, 
and the bare, blank walls and girders have been transformed into a representation q{ Venice, the scheme 
being carried out in exquisite taste and with artistic conception. That the effect might not be \ost, trie 
whole bare roof is covered with "sky." The aisles are marked by columns, on wVv u ^ rest potted plants. 
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The columns supporting the "sky" are topped with lights, the 
color scheme being carried out in white. 

No less novel was the scene presented at the uptown armory, 
the same out-of-the-ordinary clever manipulation of the decora- 
tors being manifest. As at the Third Regiment all unsightly 
woodwork has been completely eliminated, and the interior 
marked by a simplicity that heightens the general effect, being 
in the nature of a corridor, all in white. As at former exhibi- 
tions concerts, afternoons and evenings, by the regimental bands 
will be a feature. 

The First Regiment Armory is given over to gasoline pleasure 
cars, while the Third houses gasoline pleasure cars and acces- 
sories. More attention and space have been allotted to the 
accessories department of the show than in previous years, this 
section being one of the most elaborate ever seen in the Quaker 
City, occupying the entire space along the southern and eastern 
walls. It will remain throughout the entire two weeks of the 
show. Next week the First Regiment show closes and the 
pleasure cars in the Third give way to motor trucks and vehicles 
and electric cars. 

Refinements in accessories that perhaps offer no plainly dis- 
cernible external changes, but that add immeasurably to safety 
and convenience, are a feature. An exhibit that attracted in- 
terest was the demonstration of the Flentje hydraulic jounce 
and recoil preventer, an ingenious device for the absorption of 
shocks. The Reagan Non-Skid Company, the Philadelphia quar- 
ters of which are located at 1341 Arch street, are exploiting a 
new non-skid chain so constructed that a machine may be run 
over snowy, muddy or wet roads and streets with impunity. The 
Hydraulic Oil Storage Company, 611 Morris building, is interest- 
ing visitors with its hydraulic system of gasoline storage, showing 
an air-tight tank delivering gasoline free from foreign in- 
gredients. Charles E. Miller, with a complete line of automobile 



SHOWING HANDSOME DECORATIVE EFFECTS 




Pullman and other exhibits In Third Regiment Armory 




The Packard display In the Third Regiment Armory 
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The White exhibit wai one of the prettiest In the downtown armory 
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supplies; the Auto Equipment Company, automobile accessories, 
the Auto Wind Shield Comp'any. wind shields; the Auto Tirf 
Preserver Company; S. F. Bowser & Company, tanks and pumps; 
J. Eavenson & Son, Camden, soaps and greases ; the Asbestos 
Brake Lining Company; the Howard Demountable Rim Com- 
pany, demountable rims; the International Correspondence 
Schools, of Scranton, Pa. ; the Keim Supply Company, automobile 
accessories; the Keystone Lubricating Company, oils and greases; 
J. H. McCullough & Son, automobile accessories; the Phila- 
delphia Storage Battery Company, batteries; the Manufacturers' 
Company; the Pcnn Auto Supply Company, automobile acces- 
sories, and the Parker Autolock Company are all represented, 
this feature of the show forming Sections A and H. 

Sections B, C, D, E, F and G are composed of the gasolinr 
pleasure cars, the following cars and exhibits being on view: 

Alco — These cars are manufactured by the American Loco- 
motive Co. and are exhibited at the Third's Armory by the Long- 
streth Motor Car Co., 257 North Broad St This line comprises 
two models of chassis with different styles of coach-work. With 
touring bodies the four-cylinder model with a motor 5 1-8 inches 
bore and 5 1-2 stroke is listed at $4,500 and \\\e six-cylinder mode\ 
with a bore of 4 3-4 and 5 1-2 inch stroY^ a\. $6,000. The cyl- 
inders are cast in pairs and the lubricati Qv ^ e ftec\.ed by puvcvV> 
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located at extreme four corners and the frame is of the armored 
wood type. 

Buick — These cars are manufactured by the Buick Motor 
K Co., Flint, Mich., and are exhibited at the First's Armory by the 
Buick Motor Co., 237 N. Broad street This line comprises eight 
models ranging in price from $800 to $1,850. Planetary trans- 
mission is fitted to models 32 and 33. The remainder have se- 
lective types and the final drive in all cases by shaft 

Cartercar — These cars are manufactured by the Cartercar 
Co., of Pontiac, Mich., and are exhibited by the Johnson Motor 
Car Co., 326 North Broad street, in the First's Armory. This line 
comprises ten models ranging in price from $1,050 to $1,650. 
The transmission is by friction and the final drive by double 
chain. 

Autocar — These cars are manufactured by the Autocar 
Company, Ardmore, Pa., and are exhibited at the Third Regi- 
ment Armory by the Autocar Company, of 249 North Broad 
street. This line comprises two 
models, both seUtofc-St^^so. The 
motor is of the four-cylinder type. 

4 3-8 inch bore by 4 1-2 inch stroke. 
Multiple-disc clutch and selective type 
transmission with a final drive by 
shaft are fitted and the engine lubri- 
cation is of the forced feed type. 

Chadwick — These cars are manu 
factured by the Chadwick Engineering 
Works, of Pottstown, Pa., and ex- 
hibited by the Chadwick company, of 
254 Xorth Broad street, at the Third's 
Armory. This line comprises four 
models ranging in price from $5,500 
to $6,500 and are all of the six-cylin- 
der type. The clutch is of the internal 
expansion type; selective four-speed 
transmission is used with double-chain 
final drive. The motor has a bore of 

5 inches and a 6-inch stroke. 
Chalmers — These cars are manufac- 
tured by the Chalmers Motor Com- 
pany, Detroit, Mich., and exhibited by 

•Chalmers-Hippie Motor Company, 

^Broad and Vine streets, at the Third's 
Armory. This line comprises eight 

' models, ranging in price from $1,500 
'to $3,000. The two models of chassis 
are known as the "30" and "40." The 
cylinders of the "30" are cast en bloc 
arid the "40" pairs. The bore of 
the "40" is 5 inches and the stroke 4 
■3-4. inches, with enclosed valves. Both 
types are shaft-driven. 

Columbia — These cars are manu 
factured by the Columbia Motor Car 
Company, Hartford, Conn., and are 
exhibited by the United Motor Phila- 
delphia Company, of 207 North Broad street, at the First'* 
Armory. This line comprises seven models, ranging in price 
"from $2,750 to $4,800. The motors in all cases are four-cylin- 
der with pump lubrication. Cone clutch and selective type trans- 
mission is used with shaft drive. 

Courier— These cars are manufactured by the Courier Car 
Company, Dayton, O., and are exhibited at the First's Armory by 
the Stoddard-Dayton Auto Company, of 253 North Broad street. 
This car is now known as the Stoddard-Dayton "20" and closely 
follows the lines of the other models of this car. 

Elmore— This car is manufactured by the Elmore Mfg. Co., 
Clyde, O.. and exhibited at the Third's Armory by Gawthrop 

6 Wister. of 242 North Broad street. This line comprises four 
models, ranging in price from $1,200 to $2,500. The motors of 
these cars are of the two-cycle type with individual cast cylinders 



Thermo-syphon cooling is employed and the lubrication is by 
pump. The transmission is located in the motor casing as well 
as the disc clutch. 

E-M-F — These cars are manufactured by the E-M-F Com- 
pany, Detroit, Mich., and are exhibited at the First Regiment 
Armory by Studebaker Brothers Company, of Eighteenth and 
Noble streets. The line comprises one model with different 
styles of coach work, the touring model selling for $1,000, and 
known as the E-M-F "30." The "20" model is the Flanders, 
which sells as a roadster for $700. Both cars have similar char- 
acteristics with the exception that the cylinders of the Flanders 
are cast en bloc, while those of the E-M-F are cast in pairs. 

Everitt — These cars are manufactured by the Metzger 
Motor Car Company, Detroit, Mich., and exhibited at the First 
Regiment Armory by W. Wayne Davis Company, of Broad and 
Green streets. This line comprises one model with different 
styles of coachwork, all selling at $1,350. The cylinders are cast 
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en bloc and the bore is 4 inches and the stroke 4 3-4 inches. The 
clutch is of the leather cone type, and a selective transmission 
giving three speeds forward and reverse located on the rear axle 
is used. 

Garford — These cars are manufactured by the Garford 
Auto Company. Elyria. O.. and exhibited at the First's Armory b\ 
the Philadelphia E-M-F Company. Broad and Callowhill streets 
This line consists of six models, ranging in price from $2,250 
to $4700: three models are fitted with friction drive and the other 
three have' select've transmission. The ignition in all cases is by 
low-tension magnetic plugs. 

Haynes — These cars are manufactured by the Haynes 
Automobile Company, Kokomo. Ind.. and exhibited at the First 
Regiment Armory by the Johnson Motor Car Company, of 326 
Morth Broad street. This line consists of four models, ranging 
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in price from $2,000 to $3,000; the cylinders are cast in pairs and 
the pump for the water circulation is of the gear type. A con- 
tracting band clutch is fitted and the selective type transmission 
gives three forward speeds located in the same castings with the 
motor. 

Hudson — These cars are manufactured by the Hudson 
Motor Car Company, Detroit; Mich., and exhibited by the Phila- 
delphia E-M-F Company at the First's Armory. This line con- 
sists of two types of chassis, the "25'' and the "33," the former 
fitted with runabout selling at $1,000, and the latter with three 
different bodies from $1,250 to $1,350. The selective transmis- 
sion and the motor form one unit and a valve cover is fitted 
enclosing the valve springs. These cars are fitted with a ten- 
plate disc clutch. 

Hupmobile — These cars are manufactured by the Hupp 
Motor Car Company, Detroit, Mich., and exhibited at the First's 
Armory by the Tioua Automobile Company, of 332 North Rroad 
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street. This line consists of four models ranging in price from 
$750 to $1,100. The same power plant is fitted to all models and 
is of the unit type, the touring model having a longer wheelbase 
than the others. 

Knox — These cars are manufactured by the Knox Auto 
mobile Company, Springfield, Mass., and are exhibited by North 
Philadelphia Auto Station, of 5425 North Broad street, at the 
First's Armory. This line consists of seventeen models, ranging 
m price from $3,200 to $6,250. Two styles of motors are built, 
viz., the four and six-cylinder types, both having the same bore 
and stroke. The fours are cast singly and the sixes in pairs. 

Locomobile — These cars are manufactured by the Locomo- 
bile Company of America, Bridgeport, Conn, and are exhibited 
by the Locomobile Company. 245 North Broad street, at the 
Third's Armory. This line comprises f 01Jr m0< Jels- ranging in 
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Lozier — These cars are manufactured ^ . 

Company, Detroit, Mich., and are exhibited ft^ tj,- ~ . oaer , ™° tot 
_ „ ' . , _ . -.«, c General Motor 

Car Company, 227 North Broad street, at *»e Third's Armory. 
This line comprises eight models ranging itl price from $4,600. 
to $7,000. The motors are of the four and six-cylinder types 
with cylinders cast in pairs. High-tension magneto is the form 
of ignition and the power is transmitted to the live axle through 
a disc clutch and four-speed selective type transmission. 

Marmon — This car is manufactured by the Nordyke-Mar- 
mon Company, Indianapolis, Ind., and exhibited at the Third 
Regiment Armory by the Automobile Company of Philadelphia, 
of 1523 Sansom street. This line is manufactured in one type of 
chassis with three styles of body work, all selling at $2,750. The 
cylinders are cast in pairs with a bore 
of 4 1-2 inches and 5-inch stroke, the 
lubrication is force feed, and the 
transmission, which is of the selective 
type, is located on the rear axle. 

Marion — This car is manufactured 
by the Willys-Overland Company, To- 
ledo, 0., and exhibited by the Over- 
land Marion Motor Company, 134 
North Broad street. This line com- 
prises three models and the prices 
range from $1,000 to $1,700. On the, 
"30" model the cylinders are casj|, 
separately and on the "40" in pairs. 
Transmission in both cases is of the^., 
.selective type and final drive by live;!' 
axle. 

Maxwell— These cars are manufac- j ' 
tured by the Maxwell Briscoe Motor '. . 
Company, Tarrytown, N. Y., and art , 
exhibited by United Motor Philadel- 
phia Company, of 207 North Broad 
street This line comprises five models 
ranging in price from $600 to $1,600, 
from the "30" touring car to the two- 
cylinder runabout, with planetan 
transmission. The other models are 
fitted with progressive type transmis- 
sion and with the motors and gears 
in one unit at the First's Armory. 

Mercer — These cars are manufac- 
tured by the Mercer Motor Company, 
Trenton, N. J., and are exhibited by 
C. A. Haines Company, 2214 Spring 
Garden street. 

Mitchell — These cars are manufac-' 
tured by the Mitchell-Lewis Motor 
Company, Racine, Wis., and are ex- 
hibited by the Mitchell-Lewis Motor 
Company, Broad and Buttonwood streets, at the First's Armory: 
This line comprises four models ranging in price from $1,200 to 
$2,250. In all cases the cylinders are cast m pairs, with cen- 
trifugal pump, unit type of selective thr^e-speed ttanstmssio* 
and final drive by live axle, 
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Armory. This line comprises five models ranging in price 
from $1,000 to $1,600. The power is transmitted through a 
multiple-disc clutch, four-speed transmission. 

Oldsmobile — These cars are manufactured by the Olds 
Motor Works, Lansing, Mich., and are exhibited by the branch 
of 231 North Broad street at the Third Regiment Armory. 
The line comprises thirteen models rang ng in price from 
$3,000 to $7,000. The types are known as "Special," "Auto- 
crat," "Limited," the two first being of the four-cylinder type 
and the latter six cylinder. Four-speed transmission is used 
and the final drive is by shaft. 

Overland — These cars are manufactured by the Willys- 
Overland Company, Toledo, O., and are exhib ted by the 
Overland Marion Motor Company, of 134 North Broad street, 
at the First Regiment Armory. The line comprises twelve 
models ranging in price from $750 to $1,675. Features of these 
cars are separate cast cylinders, transmission located on the 
rear axle and thermo-syphon cooling. 

Packard— These cars are manufactured by the Packard 
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Motor Car Company, Detroit, Mich., and are exhibited by the 
Packard Motor Car Company, 216 North Broad street, at the 
Third Regiment Armory. This line comprises seventeen models 
ranging in price from $3,200 to $5,700. The two chassis are the 
"18" and "30" and in all respects they are similar, with the trans- 
mission located on the rear axle. The cylinders are cast in pain 
and a pump is used for circulating the oil. 

Palmer Singer — Manufactured by the Palmer & Singer 
Manufacturing Company, 1620 Broadway, N. Y., and exhibited by 
the Palmer & Singer Distributing Company, 336 North Broad 
street, at the First's Armory. This line comprises five models 
ranging in price from $3,300 to $4,200. There are two models 
of four and two of six cylinders. Forced feed lubrication and 
multiple-disc clutch are features of construction. 

Pierce Arrow — These cars are 'manufactured by the Pierce 
Arrow Motor Car Company, Buffalo, N. Y., and are exhibited by 
Foss Hughes Motor Car Company, northeast corner Broad and 
Race streets. This line comprises three models ranging from 
$4,000 to $6,000. Only six-cylinder cars are manufactured and 
are similar in construction. A tire pump driven by the motor is 
a feature of the 191 1 models. 

Pope Hartford — Manufactured by the Pope Manufacturing 



Company, Hartford, Conn., and exhibited at the Third's Armory 
by the Pope Hartford Sales Corporation. 612 North Broad street. 
This line comprises thirteen models ranging in price from $3,000 
to $5,150. Two types of chassis are manufactured, a four and 
a six cylinder. 

Premier — Manufactured by the Premier Motor Manufactur- 
ing Company, Indianapolis, Ind., and exhibited at the Third's 
Armory by The Motor Company, Sixteenth and Walnut streets. 
This line comprises nine models ranging in price from $3,000 to 
$5 000. Two types of chassis are made, the four "40" and the six 
"60," similar in design. The three-speed selective type trans- 
mission is located on the motor housing and on some models low- 
tension ignition is utilized. 

Pullman — These cars are manufactured by the Pullman 
Motor Car Company, York, Pa., and are exhibited by Long- 
streth Motor Car Company, of 257 North Broad street, at the 
Third Regiment Armory. This line compr'ses eight models rang- 
ing in price from $1,650 to $3,500. The different types of chassis 
are O.n. M.11 and K.11, all four cylinders with cone clutch 
and selective type transmission and shaft drive. 

Regal — These cars are manufactured by the Regal Motor 
Car Company, Detroit, Mich., and are exhibited by the Regal 
Sales Agency, of 330 North Broad street, at the Third's Armory. 
This line comprises three models ranging in price from $900 to 
$1,750, known as the N. Y. and S types. The power is trans- 
mitted from the four-cylinder motor with thermo syphon cooling 
through a cone clutch to a selective type transmission located on 
the rear live axle. 

Reo— These cars are manufactured by the Reo Motor Car 
Company, Lansing. Mich., and are exhibited by Prescott Adam- 
son, of 502 North Broad street, at the First's Armory. This line 
comprises three models ranging in price from $850 to $1,250 and 
the types are known as the R., S. and K., the two former having 
four and the latter two cylinders. 

Royal Tourist — These cars are manufactured by the Royal 
Tourist Car Company, Cleveland, O., and are exhibited by Hills 
Motor Car Company, 604 North Broad street. Only the M3 
type is marketed and it sells with optional body work for $4,500. 
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Stanley — These steamers are maf* 1 £- § 
hibited by Walter Harper at the Tif^ > ^4 i V/> P</ 4r^ 

Babcock Electrics are exhibited t>y Q ' e "t Armory. 

and the Bailey Electric by the Stodd^-^ s PMwg & Bros. 

pany, of 253 North Broad street. -"go W/rfo Coot- 

A fact clearly demonstrated by the erX'^o ,- 

, r . ... — °" now >" prog- 

ress is the need of a convention hall or o r /, er buildjng suffi . 

ciently large to accommodate displays of f/;/' s character. The 
show has outgrown all available quarters. While the securing 
of two building? hy the committee in charge was a happy 
solution of an otherwise vexing problem, the housing of the 
exhibition under a single roof would seem to be a condition 
most to be desired. 

Practically every exhibit was in place to-night, only the 
finishing touches remaining to be placed". By Monday the 
show will have settled into its stride and all roads will lead to 
what promises to be. the banner exhibition of them all. In- 
terest promises to remain- unabated for the next two weeks at 
least, as those companies not represented at the show are hold- 
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Steams — These cars are manufactured by the F. B. Stearns 
Company, Cleveland, O., and are exhibited by G. Hilton Gantert 
Company, of 510 North Broad street, at the First's armory. This 
line compr ses twelve models ranging in price from $3,200 to 
$5,850. Two types of chassis are made, the 15-30 and the 30-60, 
both forr-cylinder. The smaller has the cylindcs cast en bloc, 
with the transmission on the rear live axle and the larger with 
cylinders in pairs and unit type selective four-speed transmission. 

Selden — These cars are manufactured by the Selden Motor 
Vehicle Company, Rochester, N. Y.. and are being- shown by G. 
Hilton Gantert Company, of 5 to North Broad street. This line 
comprises five models ranging in price from $2,250 to $2,600. 
The transmission Is carried on a subframe and the drive is by 
live axle. 

Stevens-Duryea — Manufactured by Stevens-Duryea Com- 
pany, Chicopee Falls, Mass., and exhibited by A. G. Spalding 
& Brothers. 202 North Broad street, at the First Regiment 
Armory- This line includes thirteen models ranging in price 
from $2,850 to $5,150. Models "AA" and "Y" are six-cylinder and 
forr-cylinder chassis similar in design, the transmission, which is 
of the selective type, forms one unit with the motor and the 
drive is by live axle. 

White — These cars are manufactured by the White Com- 
pany Cleveland, O.. and are exhibited by the White Company, of 
629 North Broad street, at the Third's armory. This line com- 
prises seven models ranging in price from $2,000 to $3,800. All 
the chassis are alike with the exception of wheelbase. The 
four-cylinder motor is cast en bloc with centrifugal pump cool- 
ing. Four-speed selective type transmission transmits the power 
to a live axle. 

Winton — These cars are manufactured by the Winton 
Motor Carriage Company, Cleveland, 0., and are exhibited by 
their branch, 244 Broad street, at the Third Regiment Armory. 
This line comprises five models ranging in price from $2,750 to 
$4,500 and are all six-cylinder, the chassis in each case being 
identical. The cylinders are cast in pairs and have a self-starting 
attachment fitted by which compressed air is injected into the 
motor. 




ACCESSORIES IN THIRD REQT. FROM ANOTHER ANGLE 

ing private shows of their own, and there is a goodly number 
of these. 



Velie Auxiliary to Make Motors 

Moline, III., Jan. 9 — The Velie Engineering Company, of this 
city, has been incorporated with a capital stock of $200,000. 
The incorporators are Willard L. Velie, Lawson M. Fuller and 
Otis E. Mansur, all of Moline. The object ot the corporation is 
to manufacture automobile engines, automobiles and "accessories. 

The Velie Engineering Co. is an >n<l t otnAenV corporation, 
though its stock is held by owners of t\\ tber Velie concern* 
—Velie Motor Vehicle Co. and Velie C^ r ^. r,o 

A $160,000 plant for the engineering ' , . ..„,.» V>e tx \ 



n ?iuu,uuo piani ior tne engineering WD y,„ \« s t . 
completed in the east end of the city ^ ^OW^ TO * 1 0 

manufacturing to begin wiv^^\%^^«>#^ 
: automobiles wjll be the X V^_ ^ ««V.V . v ^ 



operation 
for Velie 
the intention 



corporation, is to enlarge the plant it. ^ ^ ^Vtf a* 0 

facturing, not enrinr. J I * Z* S \^x.M# ¥ \// 
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Fig. 1 — Hudson and Peerless exhibit 




Pig. s— Abbott-Detroit exhibit, showing touring car, deml-tonneau and runabout 



•1 



Detroit's Shows 



Pig. 3 — Haynea, Standard and Packard exhibits, with Packard car in foreground 



DETROIT, MICH., Jan. 16— With 
an air of confidence as to the 
outcome, the local automobile 
show season opened to-night with ■ 
double exhibition. The effervescent en- 
thusiasm of other years was present in 
a modified form, but did not seem to 
occupy such a prominent place as simple, 
assured confidence. 

The Detroit Automobile Dealers' As- 
sociation is staging its show in Wayne 
Gardens, where thirty-six dealers are 
exhibiting cars. Not an accessory is 
on show and the most rigid sort of a 
drawing was required in order to pro- 
vide space for those who are taking 
part 

The other show, which is being held 
in the north corridor of the new Regal 
factory, has fifty-four exhibits, includ- 
ing a number of accessories and an 
aeroplane. Admission is charged at the 
Gardens, but those who wish may in- 
spect the other display without cost 

It was not until January 5 that the 
United Automobile Dealers' and Manu- 
facturers' Association came into ex- 
istence. One week later plans had been 
perfected for an "overflow" show; and 
it is indicative of the progressiveness of 
those back of the unoertaking that this 
show opened promptly on time Monday 
evening. 

Fortunately the Regal Motor Car Co.. 
itself among those unable to get in the 
Wayne Hotel Gardens, came to the res- 
cue of the new body, which was in a 
quandary regarding a place in which to 
hold its exhibit The Regal Company 
happened to have a new building con- 
taining approximately 60,000 square feet 
of floor space that was awaiting the ar- 
rival of machinery. This was immediately 
turned over to the United Association 
and answered the purpose admirably. 

In the Garden show there are thirty - 
six exhibitors, showing something like 
200 models, which range all the way 
from a little runabout and an electric 
pleasure vehicle up to a seven-passenger 
touring car and a massive truck. The 
Garden show is confined exclusively to 
finished cars, it having been found 
necessary to exclude parts and acces- 
sory makers through lack of ■ space, 
while even the accustomed line of 
motorcycles is tabooed in order to make 
room for more machines. This was 
the cause of a mild protest at the time, 
but there was no alternative, and in the 
end all unable to get into the Gardens 
were taken care of at the "overflow " 
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WAYNE GARDENS A8 ROSE BOWER, 
WHILE OVERFLOW 8HOW OPENS IN 
REQAL FACTORY 




In the way of new offerings locally 
there might be mentioned a Stevens- 
Duryea that proved a strong attraction ; 
a new Hudson "33"; the Hupp- Yeats 
Electric coupe, which proved one of the 
real novelties of the show with its 
nnderslung frame and low-set body; an 
underslung K-R-I-T that attracted at- 
tention; Phipps-Grinnell electric coupe 
and light delivery wagon; the new 
Sampson "35," which furnished much 
food for consideration on the part of 
the trade; the Evans Limited, a two- 
cycle delivery car of unusual design ; a 
Stoddard-Dayton that could be con- 
verted from a pleasure into a utility car, 
and others, while all the makers came 
through with a full line of their product 
in the familiar types. 

To Manager Walter H. Wilmot is due 
a large measure of credit for the suc- 
cess of the present show. Backing him 
in every move was the Detroit Auto- 
mobile Dealers' Association and its very 
efficient officers. These include George 
E. Lane, president; George D. Grant, 
vice-president; Robert K. Davis, secre- 
tary, and John H. Brady, treasurer, all 
of whom gave liberally of their time 
and money in promoting the under- 
taking. 

At present twenty- four representa- 
tive concerns are embraced in the D. A. 
D. A. ; these, together with the cars 
handled, being the Brush Detroit Motor 
Car Co., Brush, Sampson; Buick Motor 
Go, Buick. Welch-Detroit; J. H. Brady 
Auto Co, Hudson; Carter Car Co.. 
Cartercar; Craig Motor Car Co, Ab- 
bott-Detroit; Cunningham Auto Co, 
E-M-F, Studebaker-Garford, Flanders; 
Cadillac Motor Car Co, Cadillac; Ford 
Motor Co, Ford; Gillespie Auto Sales 
Co, Thomas Flyer, Reo; Neumann- 
Lane Co, Pierce-Arrow, Stoddard-Day- 
ton, Rauch-Lang Electric; Olds Motor 
Works, Oldsmobile; Rapid Motor Ve- 
hicle Co, Rapid Trucks; John P. 
Schneider, Locomobile, Stevens-Duryea, 
Ako; Grant Bros. Auto Co, Chalmers, 
Ample* ; Security Auto Co, Everitt; 
Siedler Miner Auto Co, Jackson; 
Standard Auto Co, Packard; United 
Motor Detroit Co, Maxwell, Columbia ; 
Winton Motor Carriage Co, Winton; 
C F. Gilmour, Mitchell ; Warren Motor 
Car Co, Warren-Detroit ; Elmore Auto- 
mobile Co, Elmore: Lozier Motor Car 
Co, Lozier. 

The other exhibitors at the Garden 
are as follows : Overland Motor Sales 
Co.. Overland : Nederlander Auto Sale* 




' Kig. 4 — Seldler Miner Auto Co.'s exhibit, showing Jackson cars, including torpedo 




Fig. 6 — Warren Motor Co's exhibit, showing Warren 30 in different styles 
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Co., Haynes; Annett Auto Garage, Auburn; Collins and Co., Mar- 
mon; Federal Motor Truck Co., Federal; Krit Motor Sales Co., 
Krit; Charles Berdan, Cutting; Alpena Motor Car Co., Alpena 
Flyer; Vandyke Car Co., delivery car; R. H. Evans, Evans 
Commercial ; Imperial Auto Co., Imperial ; Anderson Carriage 
Co., Detroit Electric; Hupmobile Motor Co., Hupmobile; Lion 
Motor Sales Co., Lion; Seitz Motor Car Co., trucks; Detroit 
Electric Truck Co., trucks; U. S. Motor Co., Grabowsky trucks; 
Alden Sampson Co., trucks. 

Although organized hastily, the exhibit given by the United 
Automobile Dealers' and Manufacturers' Association was in 
every way a highly creditable effort. The problems confronting 
those back of the move were far more serious than those with 
which the D. A. D. A. has to wrestle. First of all, the Regal 
plant was not particularly accessible, being located some three 
miles from the Wayne Hotel Gardens. Then, too, converting a 
factory into a show place is not the easiest task imaginable. 
There was a space 60 feet wide and approximately i.odo feet 
long available. Decorators busied themselves, with the result that 
when opening time came the long corridor-like room was a mass 
of bunting and flags that bore no semblance to a prosaic auto- 
mobile factory. 

Here was space in plenty, although applications poured in the 
moment the "overflow" show was announced, and dealers and 
makers who participated in the United show at least had the 
satisfaction of having ample room at their disposal. 

Something like fifty concerns, including accessory and parts 
makers, were included in the list of exhibitors. Many of the 
leading makes of cars were on display, with a full line of models, 
and the showing of accessories and parts was particularly inter- 
esting to Detroiters, who through lack of adequate space had 
been deprived of such an exhibit for some years. 

To four men belongs the bulk of the credit for the United 
Automobile Dealers' and Manufacturers' show. These com- 
prised the show committee, of which C. B. Fear, local agent for 
Paterson cars, was the energetic chairman; George Franklin, of 
the Regal Motor Car Co., and A. L. Beckendorf, of the Oakland 
Motor Sales Co., together with C. W. Dreyer, of the Superior 
Motor Car Co., treasurer of the United Association. Co-operat- 
ing with them were a score of dealers and manufacturers, headed 
by the Regal Co., which furnished the space and did everything 
in its power to assist the enterprise. Whether the United Auto- 
mobile Dealers' and Manufacturers' Association will develop into 
a permanent body, or whether the two organizations will get to- 
gether and unite their powers in behalf of a building adapted to 
an automobile show of such magnitude as the local field de- 
mands, can only be conjectured at this time. At all events, the 




Fig. 7 — Group of exhibits in Detroit overflow sliow, showing general plan of decoration 



United 'members are jubilant over the success they achieved. 
• The list of exhibitors includes the following: Montgomery 
Motor Sales Co., American Traveler; C. B. Fear Auto Co., Pat- 
erson; Small Motor Car Co., Cavac; Day Auto Co., Day Utility 
Car ; Columbia Buggy Co., two .cars ; Cole Motor Sales Co., 
Cole "30"; Herreshoff Motor Co., Herreshoff ; International 
Harvester Co., International trucks and pleasure cars; Mayhew 
& Mayhew, Imperial; Oakland Motor Car Co., Oakland; Over- 
land Motor Sales Co., Overland; W. J. Marshall. Carhartt and 
Paige- Detroit ; Woods Electric Garage, Woods; Regal Motor 
Car Co., Regal; Flint Wagon Works, Whiting; W. G. Wagen- 
hals, delivery wagons, three-wheelers; Superior Motor Car Co., 
Delivery Wagons; R. Fuller, "Quadru" heavy duty truck; Ideal 
Mqtor Truck Co. of Detroit, Ideal; Dusseau Fore and Rear 
Drive Auto Co., Dusseau; Grand River Auto Co.. Gramm trucks; 
Strobel's aeroplane; Knop Battery Co., J. T. Wing & Co.. mill 
supplies; Detroit Wire Spring Co., cushion springs; King Shock 
Absorber Co., shock absorbers; Weston Mott Co., axles; N. 
Lazarnick, automobile photography; Collins Green Mfg. Co., 
parts; Auto Crank Shaft Co., crankshafts; Muzzy Lion Co., 
auto parts; Corcoran Detroit Lamp Co., lamps; J. N. Smith & 
Co., windshields; Detroit Steering Wheel and Windshield Co., 
American Top Co., Oldberg Mfg. Co., general accessories; Michi- 
gan Magneto Co.; McCord Mfg. Co., radiators: Crown Oil Co, 
Ireland and Matthews, lamps; Detroit Auto Specialties Co., fen- 
ders, guards, etc. ; Sewell Cushion Wheel Co., wheels ; Pennsyl- 
vania Milled Screw Co., machined screws and parts, etc., and 
Emil Grossman, spark plugs, windshields, etc. 

The features of both shows as far as novelties are concerned 
are not numerous. In the Gardens a new truck, the product of 
the Federal Motor Truck Co., of Detroit, is on exhibition. This 
car is shown in three standard body styles, an open express, 
stake truck arid panel delivery wagon. One size of chassis is 
used. The motor is four-cylinder, four-cycle type 4 r-4 by 4 1-2 
inches. It is water-cooled. The clutch is leather-faced, trans- 
mission select've with three speeds and reverse, in unit with bevel 
gears and differential case on the jackshaft is employed. The 
drive is by two chains to the rear wheels. The frame is deep, 
wide pressed steel of channel section. The springs are semi- 
elliptic. The front axle is of I-beam form ; worm and worm 
wheel drive. Two sets of internal expanding brakes are used. 
The wheelbase is 110 inches and the car is equipped with solid 
tires, 30 by 3 inches. 

At the United show in the Regal factory three new styles are 
shown in the line of commercial cars. The "Quadru," an im- 
mense car with a load capacity of 15 tons, attracts much atten- 
tion. This car has a gasoline engine of 32 horsepower which 
generates electric power. The car it 
driven entirely by electricity and the 
drive is applied to all four wheels. A 
big crane, jack and other devices are 
carried on the truck for handling heavy 
freight. A trailer is attached to the 
truck, mak : ng the total length about 47 
feet. In practical test work 011 a long 
haul, the truck hauled a load of freight 
from a railroad point to a factory in 
Detroit vastly quicker than the railroads 
could have done it. 

Another new car is the Cavac, a 
three-wheel delivery car of light weight 
and low center of gravity. 

Still another is an experimental car 
of the Dusseau Fore and Rear Drive 
Auto Company at Toledo. This car 
uses a gasoline engine and applies the 
power without converting it into elec- 
tric current. 

The new Regal "20" underslung in 
chassis, racing car and various pleasure 
body types is shown for the first time. 
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BUSINESS men are thronging the Garden this week where 
the A. L. A. M. trucks, delivery wagons and business 
automobiles of all sorts are on display. While the a-sles 
and galleries are not so crowded as they were last week when 
the splendid lines of pleasure cars were shown, the attendance 
at the Garden is significant. 

Naturally, a large part of the crowd is composed of repre- 
sentatives of manufacturing and trading concerns who have 
been invited to inspect the trucks and other cars, but the most 
astonishing thing about the attendance is the fact that such a 
large proportion of the visitors seem to be on business bent. 

The show management, under the direction of Secretary 
Downs, has issued many thousands of invitations to selected 
companies, all of them potential purchasers and users of com- 
mercial vehicles in various parts of the country, and the re- 
sponse so far has been flattering in the extreme. 

The typical visitor to the show this week is the well-dressed, 
active American merchant. His investigation is not idle nor 
superficial. It goes directly to the root of the transportation 
problem. In approaching any of the exhibits his question' is 
not "How much is this one listed at?" It is usually some in- 
quiry as to mechanical construction or economy of operation, 
or reliability of the car. All of which indicates that the neces- 
sity of truck equ'pment in any line of business where horse- 



drawn vehicles have been used, and in many lines where such 
equipment has proved inadequate, is appealing to the business 
men. 

Tuesday night the representative of a big commercial house 
made the rounds of the Garden. He was in a hurry, and only 
inspected three or four types of heavy trucks, but he had pre- 
pared himself in advance so that his house m'ght obtain a full 
line of information with regard to the exhibited cars. He car- 
ried a bundle of postal cards addressed to himself, upon the 
backs of which he had tabulated a dozen questions touching 
the heart of transportation. His plan was to examine as many 
of the machines as he could personally and to d stribute the 
postal cards to the representatives of all the appropriate lines 
with the request to fill .out the blanks and mail them to him. 

In this way he had a chance to look over some of the cars 
and to obtain information as to all the others in which he was 
interested. 

This plan is only one of many that are being put in practice 
this week. Another favorite, particularly among those who have 
more time than in the case of the one outlined, is for the in- 
-fc vestigator to studiously inspect the various models and take 
voluminous notes on the feature points. Exhibitors state that 
• some of these investigators spend as much as two hours ex- 
' amining a single model, and that their notebooks are filled with 
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interesting details when the investigation is concluded. The 
method employed is based upon a general classification prior to 
starting the inspection. The inquirer makes up a list of six or 
seven makes of trucks and then spends an hour or more looking 
up the mechanical features of each of the cars, its record for 
cheap operation and maintenance. 

The whole procedure is marked by an astonishing knowledge 
of the various cars. In fact, the exhibitors are often puzzled 
to know how these prospective purchasers come to know such 
an immense amount about their cars. 




Looking across the Garden from the northwest gallery 



Any estimate of the amount of business transacted at the 
show would be vain. Nearly every company has reported much 
business, and several sales have been made in nearly every case, 
but the vast bulk of the business will not be done at the show. 
It is going to come along later, and not so much later at that, 
according to the surface indications. 

Another class of investigators and purchasers are municipal 
officers representing several departments of city governments. 
One exhibit, in which a 60-horsepower fire 
engine is the feature display, has enter- 
tained the chiefs of fire departments of 
six nearby cities up to Tuesday night. The 
chiefs know all about automobile fire en- 
gines, and the cross-examination they gave 
the manager of the exhibit was wonder- 
fully complete and convincing. This par- 
ticular engine embraces several novel 
features, and it was illuminating to watch 
the faces of the fire fighters as they 
grasped the purpose and utility of each 
new phase of the machine. 

Police chiefs were also strongly in evi- 
dence, and the several models of patrol 
wagons and automobiles useful for the 
service of the departments in other ways 
were given a most careful inspection. 

The .line of ambulances was not ne- 
glected, and in one of the exhibits Tues- 
day night a committee of young surgeons 
from one of the New York municipal 
hospitals tested out the accommodations 
from a practical viewpoint. They demon- 
strated just how they would have to cling 
to a leather strap in order to be steady in 



the application of restoratives to patients in emergency cases 
and showed the details of the drill that will be installed as pari 
of their routine. The particular type of ambulance referred to 
has a number of improvements and advancements over those 
now in use, and these changes were commented upon from the 
professional viewpoint of the surgeons. 

Every exhibit had its share of patronage, and those in char*? 
were certainly much busier in describing their wares than were 
the salesmen during the record-breaking show last week. 
Despite the fact that there are few women, comparatively, li- 
the crowds at the Garden this week, the 
electric pleasure cars that are being shown 
are not neglected. The bulk of the in- 
quiry for this type of automobile seems to 
be coming from men who reside in large 
cities. 

There are few curiosity seekers at the 
show, and that strange type of humanity 
that makes a point of collecting catalogs 
with no idea of doing business is refresh 
ingly absent. Every visitor seems to be 
there for a serious purpose. Mere beauty- 
is subordinated to utility in the attitude 
of the visitors. They seem to care more 
for mechanical details; for strength, sta- 
bility, reliability; for power and economy, 
rather than for the grace, delicacy and ar- 
tistic exterior appearance characteristic of 
the pleasure car. 

Business is the keynote, and it is car- 
ried out in every ramification of the show. 
It is very apparent that those who are 
busy looking over the cars this week art 
doing so with something more than en 
thusiasm for the automobile. Their ac- 
tivity, in a measure, may be compared with 
that of hungry men. It is not so much 
choice on their part in seeking this phase of the automobile as 
it is necessity.. The trend of business has turned strongly toward 
the commercial car, and the men who are busiest this week are 
those who have realized that the greatest measure of success is 
only possible through improved conditions of transportation. 

Recently the lines have been drawing closer, and the mark 
that separates business success from failure may well be de- 
scribed on the same basis. Where the division may be shadowy 




The south gallery, with big trucks in the foreground 
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as between gr#at and moderate success, it is clear and sharp as 
between success and failure. That this is the view of the com- 
mercial world is proven over and over again at the Garden show. 

Like the cars shown, the accessories on display this week are 
heavier than those exhibited during the reign of the pleasure 
cars at the Garden. The tire displays are substantial, and the 
same general principles apply to them as to the cars. Every in- 
quirer is a potential purchaser, and there is nothing frivolous 
about his mission. Ignition displays come under the same classi- 
fication, as do also the exhibits of parts, tools, forgings, motors 
and, in fact, the whole list of general accessory exhibits. 

According to exhibitors of all classes, 
there never was quite such a serious auto- 
mobile show as that now being staged at 
the Garden. 

Outside of the building demonstrating 
cars are stored close at hand, and when the 
visitor is sufficiently impressed with a 
certain car or type of car he is given a 
practical demonstration under approximate 
service conditions. Economy and the cost 
of maintenance, figured down to hun- 
dredths of a cent per ton mile, are promi- 
nent features of this phase of the show. 
Little is taken for granted, and while repu- 
tation is always a valuable asset, the buy- 
ers insist on being shown as to actual per- 
formance. 

As a factor in the education of makers, 
sellers and the public, the present show is 
a power. 
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Columbus, O., Jan. 16 — Fred H. Caley> •>?„ 
Automobiles in Ohio, who took up his <f*^ * 



ager of the Cincinnati Automobile Club y* 
leader in the fight before the Ohio General 



-t * * ^ Registrar of 
— ' fyyy * general man- 

-A. Ss y ' win fc the 

the passage of better road laws in the Buckey* State * *° Ser " rr 

One branch of the good roads fight to be tak Ctt up ' is opposi . 
tion to the large appropriations for the mantenance of the. canal 
system of the State. Autoists will try to show the Legislature 
the inutility of spending money on the obso/ete canal system. 



Case Salesmen Meet 

Racine, Jan. 16— One year ago the J. 1. 
Case Threshing Machine Company offered 
a free trip to the factory to two salesmen in 
each territory. The trip was a reward for 
the salesman selling the most goods for the year, and the sales- 
man showing the largest increase over the year 1909 in the terri- 
tory he worked for that year. No one salesman was allowed 
to have both records. As a result, about seventy (70) salesmen 
.are now in Racine, looking over the plant and getting a line on 
the output for the year, also receiving instructions that wilt help 
in their sales work. 





View of the Garden from the southwest gallery 

Quakers Will Entertain Celebrities. 

Philadelphia, Jan. 16— The third annual dinner of the Quaker 
City Motor Club will be held at the Hotel Walton on Tuesday, 
January 24, and judging by the number of -men prominent in the 
motoring world who have already signified their intention of be- 
ing present, it promises to greatly exceed the two previous 
dinners. Musical entertainment will be pro- 
vided by Franklin L. Wood, baritone solo- 
ist, and others, and Joseph P. Rogers will 
act as toastmaster. 

Among' others, the following will respond 
to toasts Charles T. Terry and S. M. 
Butler, who will speak on. Federal Registra- 
tion, and the Outlook for 191 1, respectively: 
Mayor Reyburn of Philadelphia will exploit 
the Fairmount Park Road race; Henry. 
Clay. Director of Public Safety, will digress 
on the future attitude of his department 
in relation to automobiles; J. B. R. Smith, 
Highway Commissioner ot New Jersey, will 
tell about the propose^ new laws in his 
State; Webster Grim, candidate for 
Governor of Pei "«sylv^ w on toe Demo- 
cratic ticket; Henry jj. .^Mott YtOl\\o«°' 
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Harmony in Milwaukee 



ANNUAL SHOW CONDUCTED BY DEALERS IS LARGER, 
FINER AND MORE INTERESTING THAN EVER BEFORE, WITH 
ALL HANDS REPRESENTED IN AUDITORIUM 



MILWAUKEE, Wis., Jan. 16— That unity and harmony 
are the attributes of success in the presentation of a 
motor show is proved absolutely by inspection of Mil- 
waukee's third annual exposition, which opened in the Audi- 
torium at 8 o'clock on Saturday evening, January 14. It is the 
first annual show of the Milwaukee Automobile Dealers' Asso- 
ciation, and the third to be given in Wisconsin's metropolis, the 
two previous shows having been under the management of the 
Milwaukee Automobile club. 

Whatever the conditions may be elsewhere, it is certain that 
in Milwaukee the dealer and manufacturer can hold the suc- 
cessful motor show, rather than the owner, as an organization 
like the M. A. C. There was harmony between the club and 
the dealers on the occasion of the first show in March, 1909, but 
the only show hall available was the H'ppodrome, five or six 
of which could be dumped into the mammoth Auditorium build- 
ing and hardly be noticed. The second club show in February, 
1910, comfortably filled the Auditorium, but fourteen of the 
leading dealers in Milwaukee became insurgents and refused 
to "get in." 

It is these fourteen dealers who form the nucleus of the M. 
A. D. A., which is holding its first — and eminently successful — 
show this week. Under their banner have gathered all of the 
other dealers who stood by the club in 1910. The club this 
year stands as a sub-sponsor. 

Licensed and unlicensed cars stand side by side this year, not 
because of Judge Noyes' decision, but because the M. A. D. A. 
set out to present a complete show and g°'ve representation to 
all. In this connection it will be recalled that the $500,000 
damage suit of the Velie Motor Vehicle Company, of Moline, 



111., against twenty-five A. L. A. M. members and an agent, the 
Kopmeier Motor Car Company, of Milwaukee, was the direct 
outgrowth of conditions at the 1910 show here. 

The Kopmeier company, handling the American, Chalmers and 
Detroit electric and also the Velie, was ordered not to display 
the unlicensed Velie at the 1910 Milwaukee show in connection 
with the licensed American and Chalmers. This order was 
obeyed and the contract with the Velie was abrogated. The 
suit followed and is still in the courts. 

The Velie exhibit this year is one of the most prominent as 
well as one of the most beautiful at the Milwaukee show. The 
factory is the exhibitor. 

Under an elaborate decorative scheme of the arcade type, in 
the immense arena, in the Juneau and Plankinton convention 
halls, in the corridors and aisles, sixty-two distinct makes of 
pleasure cars, and sixty-one groups of accessories and parts 
are being shown at Milwaukee 'this year. In the basement un- 
der the arena, sixteen .commercial car manufacturers are repre- 
sented,- making a' total of 139 exhibitors. Motorcycles, which 
formed an important part of the 1910 show, are entirely absent 
because of the lack of room. 

In the decorative scheme the "national show" idea is carried 
out, a striking feature being the exhib'tors' signs. The name 
of each car or the trademark of manufacturer is given in the 
same design or combination and type of letters as in the orig- 
inal, rendering recognition of the various stands quite easy. This 
uniformity of decoration and sign work has a number of further 
advantages. In the first place it does away with the bizarre 
effects that marred some of the earlier shows and at the same 
time adds to the artistic completeness of the scene. 
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The list of foreign or out-of-the-State exhibitors is small, 
showing that the agency line of Milwaukee .and Wisconsin 
dealers is as complete and representative as any other State, 
excepting perhaps Illinois and a few eastern States. The F. 
A- L. Motor Company, Velie Motor 
Vehicle Company, Henry Motor Car 
Sales Company, Westcott Motor Com- 
pany, and Cutting Motor Sales Com- 
pany are the outsiders here this year. 
Wisconsin distributors and factories 
outside of Milwaukee that are exhibit- 
ing are : J. I. Case Threshing Machine 
Company, Racine, the Case; LaCrosse 
Plow Company, LaCrosse, the Imperial ; 
Orrin R. Hughes, Marshfield, the Gar- 
ford and Garford truck. 

The Cutting Company has already es- 
tablished a selling agency in Milwaukee 
as the result of exhibiting here, and 
the Velie. Henry, Westcott and F.A.L. 
will doubtless find representation before 
the close. 

The Petrel, made in Milwaukee, is 
being exhibited at the factory. The Mo- 
line is shown in private exhibit at the 
Wisconsin State agency, Waite Bros. 

Polished and cut-out chassis are being 
shown in much larger number than last 
year. Among the most beautiful of 

these are the Great Western, Chalmers 30, Overland, Rambler, 
Cadillac, Peerless, Rco, Johnson, Rider-Lewis, Lozier and others. 
More than 75 per cent of the pleasure car exhibitors show 
stripped chassis. 

In the Marmon exhibit is Joe Dawson's "36." The Buick 
branch shows all of the magn'ficent trophies won by Buick 
cars for several years back. All of the important trophies con- 
tested for this and last year are being displayed. 

The commercial car exhibit, always one of the largest in the 
country, substantiates the claim this year. About forty cars 
constitute the department One of the features this year is the 
exhibition of "sold" cars, an excellent 
method of showing how the truck can 
be adapted to business or industry, the 
various practical body types, with the 
trademarks and names of the purchasing 
firms painted on the bodies. Several 
cars that have been in use in Milwaukee 
are being shown by the makers, show- 
ing conclusively how they stand up 
under actual service. 

The Sheldon Axle Company, of Chi- 
cago, has an exhibit in the commercial 
section. 

Previously it has been deemed inad- 
visable to hold the Milwaukee show be- 
fore the nat'onal at Chicago, but the 
M. A D. A. established a precedent 
The idea had always "been to follow 
the Chicago show closely in order to 
get the cream of the exhibits in the 
original form as displayed in a national 
show It has been found this year 
that not alone did exhibitors procure 
from their factories the-r best goods. 

a number are exh.b.t.ng here who 
wiH not be found 



agent, who is president of the M. A. E^- $ 
the Packard and Rauch & Lang forces, S^^_^, **■ Pradai, 0/ 

tion; August Jonas, Peerless and Zz$\ll& fj.- fa tssocia- 

mar Kopmeier, Chalmers and Detroit ele^*^ °' " 



JO/ 



■ 'j> 0trtor '' Walde ' 
Gdgar F. San- 




The KIsselKar exhibit in the Milwaukee Auditorium 

ger, Stearns, Maxwell and Columbia, and Emil Estberg, Pope- 
Hartford. 

The show opened Saturday night, January 14, but was closed 
all day Sunday, re-opening Monday at 10:30 a. m. The show 
will close on Friday night, January 20. In making th : s arrange- 
ment of dates, the M. A. D. A. has established another prece- 
dent, but one that is of especial advantage to the class of ex- 
hibitors at this show. 

Among the cars that are making their init'al appearance at 
the show are the following*. The Falcar line, which made an 
enviable record in competition during last year; the Rider- 



at other shows throughout the country. 




Leviis line of gasoline pleasvv-f t 



""-Th n< d" ect management of the show is in the hands of Bart ing: Sternberg, Brodesser, MVr\ w ». , \tv^ v 

*\~ c . H J re 0 f Milwaukee, a well known show and exposition delivery cars. Among the f ^\\.\v CVw * wMjRS, 

J. Ruddle, k his first venture in the motor car line. Frank these: Electrobola lghts; v^WtJ' , V^Utt, *\\-\ K\ 

r^wlrds Kisselkar distributor, is chairman of the show waukee Oil Pump and TanV^W v QUV * W 

cJrmTtee consisting of Cliff E. Colder, the Corbin and Reo Arnold Electric Alarm, ^ Jjl^.^ 
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Fin 1— Looking at the garage at West Liberty, showing an Over- 
land oar hitched to a wagon-load of chickens 



Fig. 2 — Line-up In front of the garage of the automobiles which 
went on the "Booster Run" 



West Liberty Has a Run of Its Own 



WHILE financiers in the effete East are debating the pros 
and cons of the automobile and its value from an 
economic point of view, the progressive citizens on 
the Western plains are picking the plums that fall right and 
ready into their laps, and they, at least, learn by actual practice, 
that the automobile has a marvelous economic value, and that it 
pays for its feed every day in the week, Sunday included. V. R. 
Lane, a hustling photographer of West Liberty, Iowa, took the 
photographs as here presented, showing a run that was organized 
at West Liberty, and it was advertised locally as a "Booster 
Run." West Liberty is located on the River to River Road, 
and, according to Mr. Lane, Eastern tourists are common oc- 
currences there, so that when the run was organized, taking 
in all the small towns within that trading district, it was 
not only of 'consuming interest to the progressive citizens 
thereabouts, but there was a goodly scattering of (he "ten- 
derfoot" variety, and the consensus of opinion was that West 
Liberty is capable of fathering a most excellent event. One of 
the illustrations shows an Overland car in front of a garage (a 
well-appointed and up-to-date garage, by the way) drawing a 
light wagon with chicken-coops aboard, filled tp overflow with 
the fruit that tickles the palate of every darky in the land. 
West Liberty has its quota of modern -automobiles, but the 
business men there haven't a monopoly. The farmers use them 
for utility purposes on week days, and take their families to 
church on Sunday. .>. 

St. Paul Show Draws Big Crowds 

Minneapolis, Minn., Jan. 14— With a brilliant display of 
models awaiting the inspection of motor lovers of the North- 



west, St. Paul's first annual automobile show opened in the 
Armory Tuesday afternoon with an attendance of 4,000 people. 
The exhibition was promoted by the combined business organiza- 
tions of St. Paul, and was managed by a committee of the Auto- 
mobile Dealers' Association. Nearly one hundred and fifty cars 
were on the floor, every one a 191 1 model. Practically every 
dealer in the Twin Cities was represented. 

The interior decorations of ivory and gold were effectively 
shown off by the addition of eight flaming-arc lights to the 
already brilliant illumination plan of the building, to which were 
added strings of incandescent lights. 

One feature of the show which created much interest was cen- 
tered in the work of Peter Daley in starting a motor through 
wireless power. In one corner, of the room the wireless switch 
was turned on. More than 100 feet away Mr. Daley stood, beside 
a large car, made the necessary arrangements in his apparatus 
there and started the car. , 

Another feature was the exhibition of the first automobile, '••The 
Pioneer," ever brought to St Paul, which created no end of in- 
terest. It was exhibited by J. George Smith and "manned" by one 
of his "chocolate dreams," a little pickaninny clad in a white suit. 
It stood next to its descendant, a modern Waverley electric, 
manufactured in the same factory just eleven years later. 

Following is a list of the pleasure cars exhibited : Buick, Baker 
. electric, Columbia, Chalmers, Cadillac, Cole, Columbus electric. 
E-M-F, Firestone, Halladay, Hupp- Yeats electric, Locomobile, 
Marmon. Overland, Oakland, Oldsmobile, Pierce-Arrow, Rauch 
& Lang electric, Reo, Regal, Rambler, Royal Tourist, Stearns. 
Thomas Flyer, Velie and Winton. 

In the truck exhibit were shown the Avery. Grabowsky and 
Schurmeier vehicles. 




FlK- * — At the control, where the cars were brought to a stand and 
the contestants paid attention to the cravings of the Inner man 



Fig. 4— Another view of the contestants and their automobiles 
ready to proceed after a rest 
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Spoke Material Running Short 



FOREST SERVICE BULLETIN INDICATES 
THAT HICKORY IS BECOMING SCARCER 
WITH EACH SUCCEEDING YEAR 



A SHORTAGE in the hickory supply is imminent. Virgin 
hickory, which has hitherto furnished the chief supply, 
is disappearing rapidly, and there are no foreign sources 
which can be drawn upon when the home supplies are exhausted. 
It will soon be necessary, therefore, to depend entirely upon the 
second growth. The maintenance of the supply is of vital con- 
cern, because no satisfactory substitute has as yet been found. 

Forest owners, with some justice, regard the hickories as in- 
ferior trees, but there is one important consideration in their 
favor : large sizes are not required. With oak, black walnut, black 
cherry, yellow poplar, and other important hardwood trees, there 
is a great increase in value with size, because the heartwood is 
most valuable and timber of large dimensions is needed. But 
with hickory, the only increase in value with size comes from the 
increased number or size of the clear billets or strips which can 
be obtained from a tree. Sapwood is now preferred to heartwood 
and the younger and faster-grown material is tougher than the 
older and the slower-grown. For most of its use hickory can be . 
cut when it is 8 or 9 inches in diameter and from 40 to 60 years 
old, while oak generally must be from 18 to 20 inches in diameter 
and from 100 to 120 years old. 

The forest owner who considers only present prices, and the 
slow growth and low yield per acre, is likely to cut out his hick- 
ories to make room for faster-growing species ; and he will never 
plant hickory. Prices, however, are bound to advance, because 
of the high technical value of hickory, coupled with the fast- 
diminishing supply. Current prices can advance considerably 
without affecting the trades. At present the stumpage values range 
from 2 to 33 per cent, of the value of the finished product and 
average less than 10 per cent The costs of manufacture and of 
transportation are still the largest item in the cost of a spoke or 
of a rim strip. Unless some entirely new material is found to 
take the place of hickory, and this seems quite improbable, it is 
only a question of time when the prices will advance sufficiently 
to place hickory on an equal footing with chestnut, poplar, and 
other faster growing species ; even now it is practically on an equal 
footing with white oak and white ash, the other trees most im- 
portant for toughness and strength used for purposes similar to 
those for which hickory is used. 

With the hickories on an even footing with other important 
timber trees, with the hardwood forests of the country under 
proper management, and with the drain decreased through a 
lessening of waste, there should be no difficulty in producing all 
the hickory that is needed for home consumption, with some 
over to supply much of the foreign demand. 

There are now about 100,000,000 acres of forest land on which 
hickory is growing naturally, although not necessarily in pure 
stands. In most places the forest has been wastefully cut and 
severely burned and pastured, so that it is in a low productive 
condition. It must soon become the object of care and attention. 
Because of their naturally good reproduction, their ability to en- 
dure shade and to grow under many different conditions of soil 
and climate, the hickories are particularly amenable to forest 
management, and a little intelligent care can greatly better both 
quantity and quality of the yield. 

The two principal methods by which the supply can be main- 
tained are economic and silvicultural. The first depends upon 
hickory users, and will consist in reducing waste and improving 
the economic position of the tree; the second lies in the hands 
of the forest owners, and will consist in the proper care of the 
tree in the forests with a consequent increase j„ the quantity and 
betterment of the quality of the crop. User an( J producer must 



act together, for without a reduction of waste there will be too 
severe a tax on the hickory resources to produce enough timber 
even with special attention given to the production of a greater 
supply. Without an improvement in the economic position of 
the tree, no attention will be paid to the production of new sup- 
plies, and hickory will still be cut out to make room for faster- 
growing trees. The problem therefore lies primarily in the 
hands of the hickory users, and it will be necessary to secure 
closer co-operation among them. 

For the prevention of waste, the following recommendations 
are made: 

1. Grading rules should be revised to stop unjust discrimina- 
tion against heartwood and birdpecks. This will do away with 
most of the waste, and if such new rules are put in operation 
and made effective, they should reduce the annual cut at least 15 
per cent. 

2. Overproduction should be prevented, because hickory wood 
is so quickly attacked by borers that material which is not im- 
mediately disposed of is almost invariably subject to heavy loss. 

3. There should be less specialization in the manufacture of 
hickory. For instance, skewers, small handles, and dowel pins 
could and should be manufactured only as by-products in the 
making of spokes, axe handles, rims, and shafts, and spokes and 
handles can be made in connection with rim or pole and shaft 
operations. This will not only permit a closer utilization of ma- 
terial at the mill but will make it possible to utilize more closely 
in the woods. Economy of this sort is now practiced by many 
companies, but it should be carried much further. The best ex- 
ample of the wastefulness of the present methods is the riving 
out of spoke billets and handle blanks in the woods. The 
superior quality of rived billets and spokes is due largely to the 
fact that only the best material is taken and the rest is left or, 
perhaps, sold as firewood. Sawing should be substituted for 
riving, because, by sawing, many more — often twice as many- 
spokes and handles can be gotten out, and much of the present 
waste can be utilized for hammer and hatchet handles, skewers, 
dowel pins, and other uses. 

To place the hickories upon an equal commercial footing with 
other trees, two measures are imperative. In the first place, a 
cubic foot log rule should replace the inaccurate and unjust rules 
now in use. The cubic measure, used everywhere in Europe and 
in some places in this country, is much more accurate and satis- 
factory for general use than the board foot measure, and it is 
especially applicable in the case of hickory, because it is not 
usually cut into boards or planks but into piece stock. 

In the second place, there should be a general advance in 
prices to permit of higher stumpage values. It is inevitable 
that such an advance must come, and the sooner the advance 
begins and the attention of forest owners is drawn to the value 
of hickory, the less danger there will be of a serious sh ort *SE' 
with accompanying high prices and general inconver» ienc '' 
Higher prices, moreover, will not only encQ« tM e tot C»f e °* „< 
hickory in the forest, but will also be a VV>UT ^ C TO * me** 1 ' 
reducing waste and forcing closer w*-y ^^t, eftwU ve 

To produce spoke and handle tt\a\ ?**^*TL <e 
half the annual cut of hickory «^ ttv ^\. v^v.V **Ve% * °. -<\ <e ' 
production by sprouts. SproL?* . tltt ^ * * c< 

the first fifty or sixty years, ^* Vgt<^ 0& c < t '' 

where sprout reproduction ijj 'Vt^A ^>W rf * 

than seedling reproduction. ^ W\ ^ V irt t< 



with oak and cb^jtnut- ™U 
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they occur in mixed stands, because faster-growing species in- 
variably outstrip and suppress the hickories so that they appear 
only on the edges or in the openings of such mixed stands. But 
there are many old fields and pastures, especially in the Ohio 
Valley, which are coming up to pure stands of hickory, and 
there the coppice method could be applied successfully. Since 
the sprouting capacity falls off very rapidly as the tree grows 
older, the cutting should begin as soon as the trees are large 
enough to use, which will be when they are from 8 to 9 inches in 
diameter and from 40 to 50 years old. The stand may then be 
cut clear. 

Pure stands, however, are uncommon and it will often be ad- 
visable to plant hickory with the idea of ultimately managing it 
as a sprout forest. Because of the danger from squirrels and 
mice, Fall planting should not be attempted. The nuts should be 
kept over Winter between layers of sand and planted in the 
Spring, and since the long taproot makes transplanting imprac- 
ticable, the nuts should be planted directly in the permanent site, 
and never in a nursery. The spacing should be about 5 feet by 
S feet and two or perhaps three nuts should be placed in each 
spot about 2 inches under the surface, or it might be well to try 
a group mixture with a light-seeding species, such as white ash. 

Care should be taken to plant only those species which are 
suited to the soil conditions. On exposed situations or on dry 
or sandy soils pignut is to be preferred, and even that demands 
a moderate amount of fertility to produce timber of good qual- 
ity. On moist or wet soils big shellbark should be selected, and 
on fresh, fertile soils either shagbark or pignut. The latter fur- 
nishes the better grade of wood. 

To secure the normally rapid growth essential to the produc- 
tion of strong wood, the stand should not be allowed to become 
over-crowded. Thinning should begin about the twenty-fifth 
year. The crooked or defective trees and those which are being 
crowded and have not room enough to grow should be re- 
moved. Eight or ten years later the thinning may be repeated. 
At the end of the next ten years, if the soil is fertile, it is barely 
possible that the stand may be ready to cut, but since seedling 
stands grow more slowly than sprout stands, it will usually be 
necessary to wait an additional ten years before cutting. In this 
case another ten-year thinning should be made, and by the fif- 
tieth or sixtieth year the stand should be merchantable, and 
should then be cut and managed as a sprout forest. 

Intelligent cutting can increase greatly the proportion of 



hickory in the forest and can improve the quality of the wood 
by hastening its growth. In such a forest the hickories finally 
should be cut when they have reached a diameter of about 12 
inches. At this diameter, on moderately good soil, they will be 
increasing in volume at the rate of about 4 per cent, a year; at 
14 inches the increase is about 3 per cent., and at 16 inches 2 1-2 
per cent 

It will not be wise, however, to establish a hard and fast 
diameter limit, because the condition in which the stand is to be 
left must be taken into consideration. Smaller trees may be cut 
wherever there is promising young growth to take their places. 
If it is desired to increase still further the proportion of hick- 
ories in the stand, the trees should be left longer, and they must 
also be left longer where the other species are cut to a large 
diameter limit or where it is impossible to give the stand much 
attention. 

A peculiar feature of the tolerance of hickories is the remark- 
able rapidity with which they recover from suppression. After 
being suppressed for from sixty to eighty, or even one hundred 
years, during which time they reach diameters of only a few 
inches, they are able to respond to the stimulus of increased light 
and immediately begin to expand their crowns and put on heavy 
layers of wood. A tree which has been suppressed and is then 
freed by an opening in the forest cover will often develop at a 
faster rate of growth than that of a normal tree of the same 
size and diameter which has never been suppressed. This capac- 
ity for enduring shade is so strong in pignut and shagbark that 
the largest diameter increase may come at the age of 150 or even 
200 years. 

Most of the hickories now standing are either seedlings or 
sprouts from small stumps. 

The hickories are comparatively slow-growing, especially the 
true hickories, which are even slower-growing than white oak. 
A 200-year-old white oak growing under the same conditions 
of light and soil as a shagbark or pignut of the same age often will 
have almost twice the diameter and will yield from two to four 
times as much merchantable material. The accompanying table 
shows the time required for a normal hickory tree to increase 1 
inch in diameter in various sections. 

The hickories are long-lived trees, the section of big shell- 
bark in the Morris K. Jesup collection in the American Museum 
of Natural History in New York showing 340 annual rings. 
The oldest shagbark and the oldest pignut found grew in West 



Table Showing Time Required for a Normal Hickory Tree to Add an Inch to its Diameter in Various Sections 
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Virginia and were each 350 years old. Mockernut is apparently 
shorter-lived. Mature trees of shagbark and pignut are us- 
ually from 200 to 300 years old and grow in the virgin- forest 
along with white oak and other long-lived species. 

A serious injury from the commercial standpoint, though of 
little danger to the life of the hickory, is what is known as 
"birdpeck." This is a discoloration of the wood caused chiefly 
by the work of the sapsucker, which, especially in the Spring, 
drills into the cambium of the tree after the sap. The hole cuts 
off the flow of sap, and a black streak from one-eighth to three- 
eighths inch wide extends a foot or so above and below the 
wound along the line of the pores affected. This streak proba- 
bly does not affect seriously the strength or toughness of the 
wood, but it does affect the appearance, and the prejudice against 
"streaky hickory" is very strong. The damage is very extensive, 
and an immense amount of wood— perhaps as much as 10 per 
cent of the merchantable material — is left in the woods on 
account of birdpeck. 

The living hickory trees support a large number of different 
kinds of insects, some feeding on the leaves, others on the nuts, 
and still others on the bark and wood of the twigs, branches, 
and trunks, but there is only one species responsible for any ex- 
tensive dying of the trees. This is the hickory barkbeetle (Scoly- 
tus quadrispinosus) which, during the past ten years, has been 
directly responsible for the death of so much of the best hickory 
timber throughout the area in which the hickory grows, but espe- 
cially in the northern section of its distribution, from Connecticut 
to Wisconsin. Wood of the living trees, especially of the younger 
ones, is injured to some extent by wood-boring grubs or larvae 
of several species of long-horned beetles of the genus Goes. The 
wood of dying and dead trees, and of saw-logs, handles, poles, 
and other unseasoned products with the bark on, is often seri- 
ously damaged by various kinds of wood-boring beetles and 
larvae. The sapwood of all kinds of hickory wood products, even 
after seasoning, is subject to great damage by various species of 
powder post insects. In short, insect injury has contributed 
greatly to waste in hickory, and has reduced revenues and profits. 
Practical methods of preventing losses from these insects have 
been determined and may be adopted and successfully carried out 
at slight expense. 

A very serious defect of hickory trees is "cup-shake." This oc- 
curs commonly in the heartwood of mature trees in those portions 
where the growth has been very slow, and consequently a number 
of open porous layers come together. It is most common where 
the porosity of the wood is increased by a large amount of moisture 
in the soil, and therefore most likely to occur in Southern hickory. 
There are two ways by which loss from this source can be en- 
tirely avoided— first, by keeping the trees growing steadily, so that 
no succession of narrow rings will be formed, and, second, by 
cutting them before they reach large size. 

Young hickories are very susceptible to frost. Out in the open, 
without protection from an older stand, they are apt to be killed 
back by frost, and this forms one of the chief objections to grow- 
ing hickory in plantations in the northern part of its range; it 
has proved an obstacle to the introduction of the hickories into 
Germany, where big shellbark and mockernut are too sensitive 
to grow successfully. Bitternut, pignut, and shagbark are un- 
questionably the least susceptible to frost, and pecan and water 
hickory the most. 

A source of considerable injury in some places is the practice 
of bumping or striking against the trunks of young shagbarks 
or big shellbarks with a heavy object or a long pole to shake 
flown the nuts in the Fall. It causes serious defects, if not 
actual decay in the wood. 

The supply of large hickory which hitherto has been depended 
<>n. is rapidly approaching exhaustion, and it will soon be neces- 
«arv to depend entirely upon the second growth. Since the 
hickory-producing woodland is owned mainly in small holdings. 
<ucJi as farmers' woodlots. the perpetuation of the supply depends 
largely on the care of these woodlots by irjd/vicfuals. Stump- 
age prices are comparatively low, and the e c orr) ic position of 



the tree is still further lowered by unj 1 * 5 ' and inaccurate log 
rules. Of the merchantable hickory cut ?#cfi year f u ii y ^ per 
cent, is wasted. 

The technical value of the wood differs greatly within the 
same species under similar silvicultural conditions, and even 
within an individual tree. Often these differences cannot be ac- 
counted for, but in general the wood put on by a thrifty tree 
during the period of its greatest vigor is the best, and the wood 
from the butt cuts is superior to that from the upper cuts. Within 
the limits of normal growth the width of the rings is not a 
measure of the technical value of the wood, and for thrifty trees 
of. the same age there are no differences in value according to 
geographic regions or local soil conditions. Strength and tough- 
ness are not affected by the change from sapwood to heartwood. 
The best criterion of the value of the wood is its weight. 

Specifications place white hickory, or sapwood. in a higher 
grade than red hickory, or heartwood, though there is no in- 
herent difference in strength. In fact, in the case of large and 
old hickory trees the sapwood nearest the bark is comparatively 
weak, and the best wood is in the heart. 

To help prevent shortage in the supply, hickory users should 
take action to prevent waste through placing red hickory upon 
an equal footing with the white, to secure economy in usage 
through closer co-operation. 



<~!ae+loe in Cnain Dld Boyish Dream* Com* True, How 

v><asues in apain the Map Wou|d Look! 



LOOKIXG backward affords a perspective of the doings of 
every man; the difference between the dream of youth and 
the reality of manhood would stand out like a steeple against a 
favorable skyline, and many men who are now making a failure 
of what they are trying to do would be doing something else. 
Let it not be supposed that all youthful dreams are elevating; 
the point to be made will be illustrated by a true story. A little 
boy who resided in our street, being the pride of his mamma, was 
asked by her in front of company what he intended to be when 
he grew up. Prompt as a fiddler, he said, "I intend to be an ash- 
cartman, mamma !" 

But most youths dream of greater conquests ; why enumerate 
them? None will read these lines without being able to recall 
some impossible dreams. Castles in Spain, there are a-plenty; 
they are in ruins, crumbling into dust before the eyes of man, 
just as they are raised in beauty by the boy. 

Funny, though, come to think of it. Looking about discloses 
many men who should have kept right on building castles in 
Spain — they would do less damage ; the crumbling to dust of a 
few of such castles is a matter- of no great moment. But you 
take the man who, instead of being what he wanted to be, as he 
peered into the future with calves' eyes, is putting cold-rolled 
steel into automobiles; what of him? Then there is the fellow 
who selects tires for automobiles; they are not the kind that are 
of a size enough to tote the load ; what kind of a castle did he 
see on the horizon as a boy? He must have had all the delights 
of a pirate who pranced up and down the raging main from 
Cape May to Pernambuco. 

But measure the chap who uses a can oi condensed «it* with 
which to stick the rear wheels fast to tW UAAaU or ^ 
leaves out the milk the wheels will come r,B ■ , ilwnirf* 1 

milk is not a lasting guarantee ■ y,u . 'OT SUTC, alt" . ^ Vie 
must have had as a boy ! Can tV\ et ^ * V\V\A '^^V^t 
man who substitutes brass castW f ^Tam WMSUOtV *° .,<S ^ 
the brakes? Perhaps he had a u <y. v 3 ^ , . \ \& »<» 



he brakes? Perhaps he had a U QT A\ 0 a -*«o\ \ c .» aV 

-ndertaker. Last, there is th e vv V° V* 
"joy riding.- never takes a ^^Vvk 

as spick and span as a pian^ \V vV e A\*>' t 

ing. takes a daily bat h and W # . WS* ^ <> K 

common sense di d he d'ear^^ X\ <S> 6 *f$ 
in kmckerbock^, ^^xT^tw .\«,f 
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Modern Abrasives 



A PAPER READ BY GEORGE N. J EPPSON BEFORE THE ANNUAL 
MEETING OF THE SOCIETY OF AUTOMOBILE ENGINEERS LAST 
WEEK 



THE grinding wheel and the special machine for its use 
have reached a state of development where they are re- 
ceiving appreciative attention in the mechanical world. 
The worker in metals recognizes that these tools have their use- 
ful field and the production engineer, in considering the proper 
method to be used in developing a finished machine part, must 
consider the grinder, would he compete with his progressive 
brother. 

No industry has served more to bring before the world the 
utility of these tools than the one you represent, and I believe 
you will agree that the production of the automobile of to-day, 
with its ball and roller bearings, special alloy steels, and pre- 
cision in all its essential rotating parts, would have been prac- 
tically impossible without the grinding wheel and the machines 
on which it is used. 

It was comparatively easy for the mechanical world to ac- 
cept the artificial wheel of emery and corundum to take the place 
of the file on castings, and later to displace the grindstone in 
the sharpening of tools, and at about the same time, the earlier 
forms of surface and cylindrical grinding of hardened steel ma- 
chine parts, for the obvious reason that the grinding wheel 
here had a clear field, and there were no recognized prejudices 
or habits to overcome. But as soon as we entered the field oc- 
cupied by the lathe builder and the lathe hand, we had a cam- 
paign of education on our hands, which has, in the end, met 
with success. 

The metallurgist has also in recent years created new fields for 
grinding, by the many new combinations of the elements with 
iron, giving us alloys which are difficult to machine in the old 
way. Those of manganese and iron can be machined only by 
grinding. 

Abrasives In Use To-Day 

My contribution to-day will be on the grinding wheel. The 
essential parts of its structure are the bond and the abrasive. 
The abrasive, which forms the cutting teeth of the wheel, is 
graded into grain of standard sizes and the grain to be used is 
selected according to the duty it is to perform, and not only the 
size of grain must be considered, but also the temper or tough- 
ness, as well as the hardness. No abrasive in use to-day is the 
best on all materials. They each have their field, some because 
of their natural physical properties, and others because their 
composition allows them to be bonded better than others for cer- 
tain classes of grinding. 



In the following microphotographs, I will show the abrasives 
in use to-day and comment on them in detail. 

No. 1 Naxoa Emery Analysis 

Aluminum Oxide 67.13 

Ferric Oxide 15.54 

Silica 2.72 

Titanium Oxide 3.75 

Calcium Oxide 43 

Magnetic Iron 8.43 

Loss 2.73 

This abrasive is being rapidly replaced by the more efficient 
artificial abrasives. It has, however, still a use in those wheels 
used for certain grinding processes such . as for steel b?'.is. 
Wheels for this purpose must be bonded very hard, and the 
roughness of the surface of the grain and the high percentage of 
impurity allow this to be done with wheels made of emery. As 
an abrasive for general grinding purposes, it is not as efficient as 
the modern electric furnace product. 

Corundum Analysis 

Aluminum Oxide 91.05 

Ferric Oxide 3-45 

Silica 3 00 

Titanium Oxide 25 

Calcium Oxide 82 

Loss 1.24 

This is a natural abrasive. Its quantity is limited and its 
quality lacks uniformity. Where the quality is good, it is an 
efficient abrasive on soft and heat-treated steels. 

Regular Alundum Analysis 

Aluminum Oxide 91.25 

Ferric Oxide 2.50 

Silica 1.75 

Titanium Oxide 4.35 

Calcium Oxide 25 

Magnetic Iron 1.25 

This abrasive is made in the electric furnace, and is produced 
from bauxite, a hydrate of alumina. Bauxite is purified in the 
electric furnace so that the product is high in crystalline aluminum 
oxide, and it is probably the most efficient abrasive known on 
steel. Its quality is under control and the quantity is unlimited. 
This naturally stands for duplication in wheels so far as this is 
practical and possible. 





Fig I — Naxos emery 



Fig. 2 — Corundum 



Fig. 3 — Regular alundum 
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Special Alundum Analysis 

Aluminum Oxide 99-17 

Ferric Oxide 65 

Magnetic Iron 15 

Silica 16 

The greatest advance in recent years in the making of arti- 
ficial abrasives is the art of being able to fix the toughness or 
what we call the "temper" of an abrasive. Very hard metals, 
like hardened tool steels, require for their efficient grinding an 

abrasive which is 
hard enough to 
penetrate the s u r- 
' isMfr face ground and 

. ' *< ^L ' tough enough to re- 

move its chip with- 
out breaking off or 
dulling too quickly. 
If it breaks im- 
mediately, we are 
W grinding on a lap 
without cutting 
points. The profes- 
sional grinder says 
"grinding on the 
bond." If it is so 
tough that the cut- 
Klg. Special alundum ting points just dull, 

you have increased 

the area of each tooth to such an extent that the friction in mak- 
ing the cut is so increased that we have heat and at the same time 
our depth of cut possible is decreased, and we have an ineffi- 
cient wheel. The material shown in Fig. 4 is the most efficient 
material known for the grinding of all classes of special hard 
and tough steel. 

Carborundum Analysis 

Silicon 67-50 

Combined Carbon 28.57 

Aluminum Oxide 85 

Ferric Oxide 2.06 

Silica 1.08 

Titanium Oxide 13 

Free Carbon 44 

Carbide of silicon, otherwise known as carborundum or nor- 
colite in this country, and in Europe under various other names, 
is an artificial abrasive made in the electric furnace from coke 
and sand, and is the hardest abrasive in use. It is the most 
efficient we have on cast iron, chilled iron and brass. In most 
cases it gives the desired finished surface, but where a high 
finish is desired the carbide of silicon wheel is used first in the 
roughing operation and the finish is put on with a wheel of an 
aluminous abrasive. In cylindrical grinding with wheels of car- 
bide of silicon the main objection is in the wear of diamonds 
used in truing the wheel. I have a record of an alundum and 
carborundum wheel where 25 cuts of 1/1000 each were taken 
with the same diamond on both wheels. Careful weighings 
showed that ratio of wear was alundum 1 to carborundum 4 1-2. 

Function of the Bond 

The function of the bond is not only to hold the cutting par- 
ticles of the wheel together and to give the wheel the proper 
factor of safety at the speed it is to be run, but it must also be 
possible to vary its tensile strength to fit the work it is called 
upon to do. We often hear the operator say that the wheel is 
too hard or too soft He means that the bond retains the cutting 
teeth so long that they become dulled, and this wheel is ineffi- 
cient; or in the case of a soft wheel, the bond has not been strong 
enough to hold the cutting teeth and they are pulled out of the 
wheel before they have done the work expected. 

The bond to be used for a given operation depends on the 
wheel and work speeds, area of wheel in contact with the work, 
vibration in wheel spindle or work, shape an j weight of work, 
and many other like variables. 



Wheels are bonded by what are kno 1 **^ *s the vitrified, sili- 
cate, elastic and rubber processes. Were J *° enter into a detailed 
description of these bonds, it would require considerable time, 
and I will therefore only speak briefly on the essential features 
of each. 

No one bond makes a superior wheel for all purposes ; each 
one has its field. 

Vitrified Wheel 

This bond is made of fused clays, is unchanged by heat or 
cold, and can be 
made in a greater 
range of hardness 
than any other bond. 
It does not com- 
pletely fill the voids 
between the grains, 
and, therefore, a 
wheel bonded in this 
way having more 
clearance than any 
other, is adaptable 
for all kinds of 
grinding except 
where the wheel is 
not thick enough to 
withstand side pres- 
sure. This bond has 
no elasticity. 

Silicate Bond 

This bond is composed of clays fluxed by silicate of soda at 
low temperatures. It is not as stable as the vitrified bond as 
regards dampness, gives less clearance between grains, and has 
a range of hardness below that of the vitrified in the harder 
grades. This bond has no elasticity and will not make a safe 
wheel of extreme thinness. 

Elastic Bond 

This bond is composed of shellac and other gums. It com- 
pletely fills the voids of the wheel, has a limited range of 
grades, has a high tensile strength* and elasticity, and can be 
used for the making of very thin wheels. The rubber or vul- 
canite bond has the general characteristics of the elastic, but its 
grades of hardness cannot be varied to the same extent and its 
uses are limited. 

Proper Combined Abrasive and Bond 

From what I have said about abrasives and bonds you have 
probably come to the conclusion that given a certain grinding 
operation you must, in order to have the most efficient wheel, 
have a combination of right abrasive and proper bond. In order 
to show conclusively that the abrasive of which crystalline alum- 
inum oxide is the cutting property, such as emery, corundum or 
alundum, is superior to carbide of silicon on metals of high 




Fig. 6 — Carborundum 
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Fig. 9 — Curve sheet Indicating the efficiency of alundum 



tensile strength, such as alloy steels, high and low carbon steel 
and wrought iron, and also to show that carbide of silicon is 
superior on metals of low tensile strength, such as cast and 
chilled iron, the following tests have been made : 

Testing Apparatus 

The apparatus used was a motor-driven Norton Cylindrical 
Grinding Machine, of the 14 x 72 size, equipped with ball bear- 
ing spindle, tachometers for recording revolutions per minute 
of the work and wheel spindle, the electrical energy used being 
registered on a Westinghouse graphic ammeter. The efficiency 
of the abrasive wheel we considered to be measured by the 
horsepower required to do a given operation.' All conditions 
of the tests were constant, except the abrasive wheel. The test- 
piece was of 25-point machinery steel, 2 inches in diameter and 
24 inches long. The abrasive wheels were the best we had 
available for the purpose. 

The following curves were developed from these tests : 

Curve Sheet No. 1 

An analysis of the curves shows that alundum is the most 
efficient abrasive for this work. It is easy to explain the effi- 
ciency of alundum as compared with emery. Both abrasives are 
of the same nature chemically, the only difference being that 
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Fig. 10 — Curve sheet, showing relative efflcency of alundum and 
carbide of silicon on cast Iron 



alundum is of greater purity. It is known that the higher the 
percentage of crystalline alundum oxide the more efficient is 
this type of abrasive. Why carbide of silicon, which is harder 
than emery, corundum or alundum, should be less efficient on 
steel than even emery is not so easy for the layman to under- 
stand. The reason is that emery lacks the property of tough- 
ness. By test, as compared to alundum, it is in the ratio of 1 
to 4. This means that in the grinding of steel, a metal one of 
whose properties is high tensile strength, the cutting tooth is 
broken off close to the bond and we are then grinding on a 
cutting surface composed to a large extent of bond. The wheel, 
having neither cutting teeth nor clearance, quickly glazes. Some 
who have used this material on high carbon steel and got a 
highly burnished bluish surface at the expense of time and 
horsepower may correctly assume that they were grinding on a 
lap consisting of carbide of silicon and porcelain bond. 

Before we leave this curve I would call your attention to the 
rapid rise in horsepower in the carbide of silicon and emery 
wheel. In the carbide of silicon this is due to the fact that the 
brittle tops of the cutting teeth are immediately wiped off, leav- 
ing the duller wheel, with consequently greater consumption of 
horsepower. The emery wheel, being composed of a softer ma- 
terial, also loses its cutting teeth, but, being tough, not to the 
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Fig. 11 — Curve sheet, showing relative efficiency of emery, carboi* 
undum and alundum 

extent that you get down to the bond as quickly as in the case 
of the carbide of silicon wheel. The alundum wheel shows 
a more consistent curve, this material having the properties of 
toughness and hardness so combined as to make it of the high- 
est efficiency on metals of this class. 

Curve Sheet No. 2 

This chart shows the relative efficiency of alundum and car- 
hide of silicon on cast iron, You will note that here the alun- 
dum wheel is superior to the carbide of silicon up to the fourth 
period, but after passing this point the carbide of silicon be- 
comes more efficient, the reason being that the grain is tough 
enough to withstand the light ' work it has to do in cutting 
metals of low tensile strength. Its hardness also serves to keep 
its cutting teeth sharp. 

Curve Sheet No. 3 

This chart shows the relative efficiency of the abrasives in 
question, and may be of assistance in determining the kind of 
abrasives to be used. 

In conclusion, I believe that with the general interest which 
is now being shown in the grinding wheel and machine, and the 
fact that the wheel is becoming recognized as a cutting tool 
rather than a grindstone, rapid advances will be made in the 
near future in the art of grinding. 
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Questions That Arise 



8OME OF THOSE THAT COME UP IN EVERY- DAV AUTOMOBIL- 
INO ARE ANSWERED BY THE MATTER PRESENTED BY 
FORREST R. JONES IN THE NEW EDITION OF THE "AUTO- 
MOBILE CATECHISM." 




[338] — What is a radiator fan? 

A fan of the propeller type used to insure the passing of 
sufficient air over the outer surface of the coil. It is usually 
hung in a frame back of the radiator and driven by a belt from a 
small pulley on the engine shaft. Thus a current of air is 
passed through the engine space even when the car is at rest, 
if the motor is running; otherwise the air current would be 
practically nil and the engine would quickly overheat. In some 
cars the fan blades are incorporated in the flywheel, and the 
bonnet is made "tight" — the air being drawn through the radiator 
and discharged under the car, back of the flywheel. 

1339] — What causes the cooling water to circulate? 

Either a pump (forced circulation) or the heat imparted 
to it by the cylinder and combustion-chamber walls (thermal 
circulation). 

f34o] — How should the piping be connected ' for thermal cir- 
culation. 

A pipe for carrying the hot water from the jacket to the 
radiator should run from the highest part of the jacket space 
to the upper portion of the radiator. The top of the radiator 
must be higher than the highest part of the water-jacket space 
of the engine. Another pipe should connect the bottom of the 
radiator to the jacket space at or near its lowest point With 
this arrangement the heat imparted to the water in the jacket 
space causes the water to rise and flow out through the pipe 
connected at the highest point, thus inducing circulation. The 
hot water which enters the upper portion of the radiator and 
then becomes cooled has a tendency to fall to the bottom as 
it cools. This also induces circulation. For the best results the 
bottom of the radiator should be at least as high as the point 
where the water enters the cylinder jacket, and the pipes should 
be short and without downward U-shaped bends. 

If a tank is used in addition to the parts described, it should 
be placed as high or higher than the radiator. The connections 
may then lead the hot water from the top of the jacket space 
to the tank, thence to the top of the radiator and from the bot- 
tom of the radiator to the lower part of the jacket 

The opening through which the hot water enters the radiator 
should be low enough to always be covered with water even when 
the radiator is not completely filled. Circulation due to heat 
ceases when the water level falls below the hot water inlet of 
the radiator. The same applies to the hot water inlet of the tank, 
when one is used. 

[341 J — How is a pump used to circulate the water? 
By introducing it into the circulating system so that all 
-the water must pass through it. 

[342] — Where should the pump be placed? 
Preferably at the lowest part of the system, so that water 
will flow to it as long as any remains. This is not absolutely 
necessary, however. It should receive water by gravity from 
the tank w.hen one is used, or from the bottom of the radiator, 
and force it into the lower part of the jacket space. When 
there is no tank it should take the water from the bottom of 
the radiator and force it into the jacket. 

fj4jl — What class of pumps are used for circulating the water? 
The rotary class in the automobile. That is, those in 
which the water is impelled through the system by a rotating 
part inclos«d m a casing. 

[344] — What types of rotary pumps are used ? 
The centrifugal and the fixed-voIume-per- revo lution (positive") 
types 



[345] — How does a centrifugal pump operate? 

A rotary part (rotor or runner) with radial (or curved) 
vanes revolves inside a casing which incloses it. Water flows 
in at the axis (center) of the rotor and is thrown out by cen- 
trifugal action to periphery. An outlet at the circumference of 
the casing leads out tangentially in the direction of motion of 
the part of the rotor nearest it 

[346] — If the water circuit becomes completely closed by the 
stoppage of a pipe, what is the result with a centrifugal pump? 

The pressure will be increased slightly and less power will 
be required to drive the pump than when there is free circula- 
tion. The water in the pump will be whirled around by the ro- 
tor, but none will pass out. 

[347] — How does a fixed volume (positive) rotary pump oper- 
ate? 

The volume of liquid passes through the pump in the same 
way per revolution, whatever the speed of the pump or 
the resistance to flow in the circuit There are two .character- 
istic types. One has an ordinary pair of intermeshing_spur gears 
inclosed in a tight-fitting case, which extends around, something 
more than half the periphery of each gear. Water is dt&vn in 
at one side or edge of the case between the gears apd iorced 
out the opposite side. . , r 

In another type a cylindrical rotor is placed eccentrically 
in a tight cylindrical case. The rotor is provided with radial 
wings or vanes, which are held out against the cylindrical wall 
of the case so that each rotation takes in a fixed amount of 
water at one side of the rotor and forces it out on the opposite 
side. Other forms are used. 

[348] — What effect has the stoppage of a pipe on a fixed-volume 
(positive) pump? 

The pump continues to force the water through its discharge 
opening and increases the pressure till the pump stops or some- 
thing gives way. As a matter of fact, fixed-volume pumps usually 
have so much leakage between the rotor and casing that they 
cannot increase the pressure to a dangerous point. 



His Knowledge Was Very Limited. — Australia is progres- 
sive and its "barristers" are clever. The following is reported as 
having transpired in a certain Australian palace of justice. As 
the story is related, a case was called and, according to the testi- 
mony, the relict of a late citizen was trying to collect five thou- 
sand pounds sterling as balm, claiming that a certain respected 
citizen, who owned a big car, ran her man down one night, re- 
sulting in his demise. The owner of the car was driving at the 
time of the accident, but his chauffeur was sitting at the left 
hand. When the owner of the car took the stand he testified that 
he was so busy trying to dodge the poor man that he had no time 
to notice anything else, putting it up to the chauffeur to clear up 
all the remaining points. The witness managed very * el1 ' mak " 

wVw 



ing clear and lucid answers to questions «, \ *V. A\sg TU1 
ment of the legal representative ( ° ? ' mucU X ° * *2J) , 
finally said, "Was the car equipped • C W we4 P otv 1 
lamps?" "Headlights," answer**. ^ ^ Vrf%VftS, °* 0 * 
car won in the case, and his A.. * ^»\\v» TW irtrf* . . C 0<v ' 
gratulated the chauffeur on TTa A^* «V 

chauffeur said, "I thank vou * ^Vxv* *° ^' 
if the headlights were b u ^>\t^ x >*\ \ 
that they were dead; I fo^X^ X ^ \V v*1«^ $ 2& * 
it came dark there n^X X v X 1° \ 4 * 

oil lamps and - W „ . .«» VA* *S> A 
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Letters From Subscribers 



THIS DEPARTMENT IS DEVOTED TO THE ANSWERING 
OF LETTERS FROM SUBSCRIBERS ON ANY SUBJECT 
RELATED TO THE RUNNING OF AUTOMOBILES 



Wants to Know About the Barograph 

Editor The Automobile: 

[2468] — There have recently been so many attempts at the 
world's altitude record that in order to understand how the 
readings are taken I should like to know how the altitude is ap- 
proximated. H. C. R. 

Baltimore, Md. 

The readings are taken on a chart in the same manner as the 
barometer records the difference in climatic changes. The chart 
reproduced in Fig. 1 shows three trials at the record in France 
previous to the late Ralph Johnstone's record. It shows the time 
taken to arrive at the highest point and the time to descend. In 
the center chart the speed of the descent can easily be determined 
after allowing for the momentary rise at a height of 1,500 feet 
before landing. 



Wiring Diagram of High- Tension Magneto 

Editor The Automobile : 

[2469] — How should the connections be made from the battery 
and magneto to the coil and switch on a Remy magneto? 

New York. H. F. Landon. 

The method of wiring is clearly shown in Fig. 2. The center 
wire from the distributor is attached to the top terminal of the 
coil, and, as the others are marked in colors, there should be no 
chance of making a mistake. 



Some Queries as to Tire Pressures 

Editor The Automobile : 

[2470] — I should like to know approximately the difference in 
the pressure in the tires after they have run some distance and be- 
come comfortably heated. Should this be allowed for when 
pumping up tires; that is to say, should the tires be pumped so 
full that when the expansion takes place with the heat there will 
be sufficient pressure, or should this extra pressure be disregarded? 

Syracuse, N. Y. A Subscriber. 

The tires should be pumped up to the pressure either recom- 
mended by the makers or to the correct amount as recently de- 
scribed in The Automobile. The chart as shown in Fig. 3 gives 
approximately what such extra pressure represents in different 
size tires. In hot Summer weather, when the tires are soon 
heated, some small allowance should be made if carbonic acid gas 
is used for inflation, as it expands more than atmospheric air. 



Fitting Low-Tension Igniter to Existing Motors 

Editor The Automobile: 

[2471] — Can a low-tension magneto be fitted to a car without 
fitting an eight-cam camshaft? I have a motor I would like to fit 



in a boat and I have been advised that this is a better method than 
high-tension owing to the possibility of water getting on the 
magneto and the effect of damp when the boat is not in service. 

Mamaroneck, N. Y. A. Gibbs. 

It is possible to fit vertical shafts driven by bevel gears that 
would have to be fitted to the camshaft, in a manner similar to 
that used on several Italian cars and as used in this country by 
the Premier (Fig. 4) by fitting igniters in the valve covers. There 
are several high-tension magnetos on the market that are made 
for marine work and they are entirely encased so that water will 




2 — Showing method of wiring from battery and magneto to coll 
and switch on a high-tension magneto 

not affect them. The one advantage with a low-tension magneto is 
that with a four-cylinder motor, provided the magneto delivers 
current, one can always be sure of getting home, as it is seldom 
the case that all the tappets give trouble, and they are simple to re- 
pair if a few extra parts are carried in the boat. 




Fig. 1 — Showing barograph record of aeroplane ascents In trials for the altitude record 



Transmission Grip Bands Must Rub 

Editor The Automobile : 

[2472] — When the grease in the transmission of my motor 
gets warm and the car is standing still with the engine running, 
the grease squirts out and, after running 
about 150 to 200 miles, after filling the 
transmission plumb full with grease, the 
brake bands and the rest of the trans- 
mission get so much grease on them that 
I must scrape it off before wiping them 
clean. The transmission is of the plane- 
tary type. Of course, the grease does 
not come out when on high gear. Can 
you tell me a remedy for this, and 
would it be possible to make some kind 
of a clutch that the transmission could 
be left on high gear with the engine 
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running and the car standing still? I have tried very heavy 
graphite greases, taken the transmission apart and put it to- 
gether (and noticed that the fibers were not worn), but the 
grease came out as before. Constant Reader. 

St. Louis, Mo. 

For the best result it will be necessary to so adjust the trans- 
mission grip-bands that they will not rub when the car is stand- 
ing still and the motor is running. The next good plan requires 
that the transmission case be cleaned out thoroughly, after which 
the sparse use of heavy cylinder oil or a fine grade of grease 
should be practiced. 



the tires at present fitted to your car f ^ s Pond with the sizes 
indicated. If they are smaller it is neceS&ty to jj 3ve i arger t, res 
fitted if you wish to obtain satisfaction arttf go0( j m i7eage. Vou 
say that you keep more air in the smaller 0/ the two tires and 
also that you get increased mileage from these. This goes to 
show that you might with advantage pump the rear tires harder. 
You must also take into consideration that the life of the rear 
tires cannot be expected to be as long as the front ones. 



Use Cyanide of Potassium in Hardening 

Editor The Automobile : 

[2473) — I have just fitted adjusters of the bolt and check- 
nut type to the valve lifters on my motor. Will you kindly 
tell me how I may harden the bolts so that they will better 
withstand the pounding they receive from the valve stems? 

Rutherford, N. J. F. E. Rogers, Jr. 

Heat the nut to a deep cherry red, daub cyanide of potassium 







Weight 


Per Wheel 






28 x 2H 


226 lbs. 


28 x 3% 


. 380 lba. 


38 X 4 


. 660 lba. 


28 X 2ft 


225 " 


28 X 33 


. 400 " 


33 x 4 


. 680 " 


30 X 2V4 


225 " 


80 x SH 


. 450 '• 


84 X 4 


. 700 " 


26 X 3 


350 " 


31 x 3tt 


. 600 " 


86 X 4 


. 750 " 


28 X 3 


350 " 


32 X 3ft 


. 650 " 


32 X 4M 


. 700 " 


30 X 3 


350 " 


34 X 3% 


. 600 " 


34 X 4« 


. 900 " 


82 X S 


850 " 


86 x 3H 


. 600 " 


86 X 4tf 


. 1000 •• 


34 X 8 


. 350 " 


80 x 4 


. 550 " 


84 x 5 over 1000 " 


86 X 8 


360 " 


81 x 4 


. 600 " 


86 x 6 over 1000 " 



Proper Air Pressure for Tires 

46 lbs. In 2% Inch tires. 70 lbs. In 4 Inch tire*. 

50 lbs. In 3 Inch tires. 80 lbs. In 4% Inch tires. 

60 lbs. In 3H Inch Urea. 90 lbs. In 6 Inch tires. 




00 70 80 90 100 110 120 130 HO 
Pressure of Air in Pounds per Square Inch 



150 



Might Be Better to Send It Back to the Maker 

Editor The Automobile: 

[2,475] — Being a subscriber to your paper, I take the liberty of 
asking you if you know of any firm in the East that makes a 
practice of magnetiring magnetos? I have a magneto that needs 
to be magnetized and would like to have it done in the East in 
preference to shipping it West. Kindly name the nearest place I 
can get it done. George Jacobs. 

East Rochester, N. H. 

In case you do not wish to return the magnets to the maker of 
the magneto, you will have the option of inquiring of the various 
laboratories whether or not they will undertake the task, although 
the charge might be too much. It would also be possible to get 
the work done at Columbia or some other university. 



Fig. 3 — Chart showing correct air pressures for different size tires 

over the surface, heat again and then quench the nut in cold 
water to which you may add a handful of common salt 



To Decrease the Wear on Tires 

Editor The Automobile : 

[2*474] — I own and drive a six-cylinder 60-h.p. car which 
weighs without passengers 3,940 pounds. I usually carry four 
passengers, who will average 150 pounds 
each, making a total weight of 4,540 pounds. 

I seldom drive at a speed of over 25 miles 
per hour; start slowly and stop slowly, 
using the brakes sparingly. Most of my 
driving is over good macadam roads. My 
tires are: Front 34 x 4, rear 35 x 41-2, 
which I keep inflated at 100 and 80 pounds 
respectively. I have never had a blowout, 
few punctures, but no end of wear. My 
front shoes will go 5,000 miles, but few of 
the rear will go over 2,800 before the 
tread is worn through to the canvas. 1 
even heal up all the small cuts with plaster, 
but in spite of all my efforts and cares very 
few of the rear shoes will go over 3,000 
mile*. 

Can you imagine what the trouble is, or 
suggest a remedy? 
Staten Island, N. Y. W. L. Henry. 
We shotild suggest your having the car 
weighed and seeing the amount the front 
and rear tires have to carry, and from the 
schedule you can see if the sizes of ^g. 



There Is Only One Rule for a Racing Driver 

Editor The Automobile : 

[2,476] — I am 18 years old and would like to become a racing 
driver. Could you inform me as to where I could secure the 
rules and regulations of the track, and where I could secure any 
information about racing? Nelson Donald. 

Boonton, N. J. 

Granting that there are innumerable details which you will 
have to learn by actual experience, the fact remains that there is 
only one rule, and that is, win. 
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Ampere-Hour Meter for Electrics 



PAPER READ BY R. C. LANPHIER AT 
ANNUAL MEETING OF SOCIETY OF 
AUTOMOBILE ENGINEERS 



DURING the past two or three years the production of 
electric vehicles, both pleasure and commercial types, 
has witnessed an enormous increase, due to the extreme 
simplicity of the electric vehicle, as compared with the gasoline 
motor type. It naturally follows that, with the increased pro- 




Fig. 1 — Automobile type of ampere-hour meter 

duction, manufacturers of storage batteries and other equipment 
entering into the construction of electric vehicles have greatly 
improved their product, and there has been also a closer observa- 
tion of results obtained with electric vehicles than several years 
ago, when their operation was always more or less of a hit-or- 
miss proposition. 

The improvement in storage batteries — the vital feature of an 
electric vehicle — has, of course, been most marked, both in lead 
batteries and in the introduction of improved Edison batteries. 

In the earlier days of the electric vehicle no one gave much 
consideration to a careful measurement of the performance of 
the battery, depending almost entirely upon readings of more or 





Fig. 2 — Diagram of meter with simple shunt 



less reliable indicating instruments and upon occasional tests for 
specific gravity. The ammeter and voltmeter are undoubtedly 
useful on electric vehicles under certain conditions, if properly 
understood by the operator of a car, but these instruments are 
subject, first, to rapid deterioration on account of the tendency 
to become injured by the vibration and pounding of a vehicle 
in service, and, second, they give no permanent record of the 
condition of a battery with respect to charge ; in other words, 
the ammeter and voltmeter indicate from moment to moment 
the varying values of current and voltage delivered by, or to, a 
battery, but make no record of the quantity of electricity which 
has passed through them. Taking an analogy of a cash regis: 
ter, these instruments are, on an electric vehicle, what a cash 
register would be to a merchant, if it merely showed the amount 
of each purchase and made no total record to check up by at the 
end of the day. 
While, there- 
fore, it may be 
desirable to 
have a volt- 
meter and am- 
meter on a 
vehicle when 
used by persons 
properly under- 
standing their 
meaning and 
purpose, yet it 
is unquestion- 
ably far better 
if an instru- 
ment is used 
which requires 
n o knowledge 
of electricity or 
the electrical 
conditions at- 
tending the 
charge and dis- 
charge of a storage battery, and this requirement is met only by 
an ampere-hour meter. 

The ampere-hour meter is designed to do the very thing the 
ammeter and voltmeter cannot do — that is, to record and show 
on a dial the quantity of electricity which has been drawn from 
or put into a storage battery, being, in a sense, like a gauge in a 
bucket of water. With a lead battery it is, of course, true that 
the only ultimate and absolute test of its condition with respect 
to charge is the specific gravity of the electrolyte, but as the 
rise or fall in gravity is directly proportional to the total charge 
and discharge in ampere-hours, it is evident that a properly 
designed ampere-hour meter becomes practically a true measure 
of the specific gravity of the battery and, therefore, an indicator 
of its condition with respect to charge. Of course, in saying this, 
it should be understood that the internal loss of the battery by 
discharge cannot be recorded on the ampere-hour meter, and an 
allowance in the readings of the meter must be made for this, as 
mentioned later. Evidently, if it were possible to conveniently 
indicate direct the specific gravity of a battery at all times, one 
would have an excellent means of showing its condition with 
respect to charge. But the nature of a hydrometer makes such 
an instrument practically impossible. While some users of elec- 



Ftg. 8 — Service type of ampere-hour meter, with 
totalizing circles on dial 
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trie vehicles may take the trouble to test several cells of their 
battery from time to time while running the car, thereby ascer- 
taining the condition of the battery with respect to charge, pro- 
vided the readings of the hydrometer are properly understood, 
yet this seems at best a very doubtful expedient, particularly 
when one considers the allowance that must be made in using 
the hydrometer for varying atmospheric temperature, age of 
battery, etc 

The Sangamo ampere-hour meter as designed for use on elec- 
tric vehicles is practically a Faraday motor, as applied to meter 
purposes. The meter consists essentially of a copper disc sub- 
merged in mercury contained within a molded insulation re- 
ceptacle, and with contacts imbedded in its walls, so that load 
current may be carried into and out from the submerged copper 
disc, which is therefore the armature of the little meter motor. 
In close proximity to the disc, on each side of its axis, are 
located the poles of a powerful permanent driving magnet, as 
shown in Fig. 2, so that the reaction of the current passing 
through these fields causes a driving torque varying with the 
intensity of the field and the strength of the current flow. With 
a constant field from the permanent magnet-the only variable is 
the current, so having a proper speed control for the moving 
system, obtained by the usual damping disc and permanent 
magnets, we obtain a meter varying in its rate only with current 
and time — that is, an ampere-hour meter. 

The elementary Faraday disc principle is illustrated in Fig. 3. 
where current is shown passing between a brush contact A at the 
shaft of the copper disc, and one at its lower edge A 1 , the line 
of current flow between the contacts being shown by dotted 
lines. The current in passing between the poles of the perma- 
nent magnet S is re- 
acted upon so as to 
cause a torque, thus 
producing rotation in 
the direction of the 
arrow on the disc. 
The application of 
this principle to the 
ampere-hour meter is 
shown in Fig. 2. this 
being the original 
type with simple 
shunt. 

The ampere - hour 
meter is of the sim- 
p 1 e s t possible con- 
struction, having no 
moving wires or coils 
to get out of order, 
and the copper arma- 
ture, being completely 
immersed in mercury, 
gives a flotation to 
the entire moving 
system, so that no 
amount of jarring and 
vibration can damage 
either the moving sys- 
tem of the recording mechanism driven from it. 

In Fig. 4 is shown a cross-section of the motor element of the 
ampere-hour meter, which will give a clear idea of the relation 
of armature, mercury, contacts and damping disc above the 
mercury chamber. In this view the large permanent magnet, 
with its poles immediately below and close to the bottom of the 
mercury chamber, is omitted for the sake of clearness. 

In operation the meter shows little variation from the theo- 
retically correct speed over a range from a small percentage of 
full load to very large overloads, and is therefore particularly 
adapted to the conditions of electric vehicle work. Typical 
curves are shown in Fig. 5. 
It may be interesting at this point to mention how the ampere- 




Fig. 9 — Service type 
meter, with "duplex" 



of ampere-hour 
recording train 




Fig. 3 — Diagram illustrating Faraday disc 

hour meter came to be developed for electric vehicle service. 
The company with which I am connected had been manufactur- 
ing mercury motor watt-hour meters for a number of years, 
and during the summer of 1908 this led to a suggestion on the 
part of Mr. Ernest Lunn, superintendent of storage batteries for 
the Commonwealth Edison Company, that the same principle 
might well be applied to ampere-hour meters, first for use as 
indicators of the floating point for standby central station bat- 
teries, and later for use on electric vehicles. Following Mr. 
Lunn's suggestion, we developed the first ampere-hour meters, 
which were put in service oyer two years ago on trucks of the 
Commonwealth Edison Company in Chicago. These original 
meters gave, and have continued to give, excellent service. 

Differential Shunt ' 

As originally brought out, the meter was always operated in 
sizes above 10 amperes' capacity, with simple shunt designed to 
pass a proper proportion of the total load current through the 
armature cham- 
ber of the 
meter — that is, 
the measuring 
element proper. 
With this type 
of shunt the 
meter runs at 
exactly the 
same rate for- 
ward — that is, 
on discharge of 
a battery, as 
backward, or on 
charge. The 
meter with sim- 
ple shunt is, 
therefore, suit- 
able for a great 
many uses 
where it is not 
desired to have 

the meter run faster on discharo to 
pensate automatically for *^3ixv tVlMft c » 
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Fig. 7 — Meter with differential shunt connected on vehicle 

Fig. 6. For use on vehicles or electric boats a meter with dif- 
ferential shunt should generally be selected, as this enables neces- 
sary overcharge being given the battery each time it is charged 
without manipulation of the meter on the part of the operator. 
The differential shunt consists essentially of two current-shunt 
elements within the meter, each similar to the simple shunt as 
used in the original meters, but connected in a special way and 
with an adjustable element, so that the meter will run slower on 
charge than on discharge, thus giving a battery automatically the 
necessary percentage of overcharge every time it is charged. The 
general application to an electric vehicle of a meter with dif- 
ferential shunt is illustrated diagrammatically in Fig. 7. The per- 
centage of overcharge obtained by the differential shunt is easily 
adjustable, and some change in this percentage will usually be 
found desirable for wide variation in atmospheric temperature 
or increasing age of battery. The differential shunt can be ar- 
ranged either to make a meter run correct on discharge and slow 
by a variable percentage on charge, or correct on charge, and 
fast by a variable percentage on discharge. The former arrange- 
ment has been found preferable in practice, as the thing 
an operator wants to know about a battery is exactly how 
many ampere-hours have been discharged, and it is gen- 
erally immaterial as to just how many additional ampere- 
hours of charge are put in, if this is taken care of auto- 
matically by the shunt. 

As to the percentage of overcharge desirable for bat- 
teries in vehicle service, it has been found that the usual 
type of lead batteries operate very nicely if the differential 
shunt is set for about 
15 per cent, over- 
charge, although in 
some cases, where the 
vehicle is operating 
under best conditions, 
a less percentage of 
overcharge is s u f f i- 
cient For Edison 
batteries the Edison 
Storage Battery Com- 
pany recommends an 
overcharge of 20 per 
cent., and this has been 
adopted by one of the 
largest vehicle manu- 
facturers using a great 
many Edison batteries 
and been found to 
maintain these batteries 
in excellent shape. 

The arrangement of 
ampere-hour meter. 




FIk. 4 — Cross-section of motor element of meter 



Fig. 12 — Diagram of meters on submarine boat 

with differential shunt, while intended to give, automatically, nec- 
essary overcharge to a battery, should never be depended upon 
absolutely for long periods, as there are inevitably some internal 
loss in any battery and some error due to varying discharge rates, 
which the meter does not take account of. A car often stands sev- 
eral days without being used, in which case there will have been 
some considerable leakage or internal discharge, which cannot 
show on the meter. To avoid error due to this, and also to get best 
results with the battery, a special charge should be given before 
starting out after such an interval. In case of the lead battery 
this extra charge should be, as usual, in charging, until battery 
reaches maximum gravity and voltage. With the Edison bat* 
tery the gravity does not change during charge or discharge, and 
the voltage is not a very reliable guide as to the exact condition 
of the battery with respect to charge, so that an extra charge 
depending largely upon the length of time the battery has been 
standing without use, and determined somewhat by experience, 
will be found desirable. The Edison battery cannot be injured 
by considerable overcharge, so that when a periodical extra 
charge is required it is best to be on the safe side and 
give the battery more than absolutely necessary. Aside 
from this, a battery should be given an occasional extra 
charge, say once every two weeks, entirely independently 
of the reading on the ampere-hour meter, so as to bring 
it up to a full gravity, as shown by hydrometer test, if a 
lead battery : or to maximum voltage and a maximum 
overcharge, if an Edison battery. There is no harm 
done, and a full charge is most desirable. 

The contact feature 

as used in ampere- 

| hour meters is an in- 
sulated platinum-tipped 
pin at the zero point on 
the dial connected to 
one side of an auxiliary 
circuit leading from the 
meter, the other side of 
this circuit being con- 
nected to the indicating 
hand ; thus when the 
dial hand goes back on 
charge and touches the 
pin at O, this action 
can be made to operate 
a shunt trip coil cir- 
cuit-breaker to open 
the charging circuit 
in which the meter 
is connected in the 
manner as will be ap- 
preciated. 
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The stop-charge feature of the meter is one of its most useful 
in electric vehicle work, as it enables one to start the charge on 
a battery with the assurance that the charge will be stopped when 
the battery is properly charged by actual ampere-hours input and 
not on the basis of reduction in rate of charge, as is the case 
with the stop-charge obtained by a mercury-arc rectifier. 

Following the development of the meter with large circular 
dial, having the moving hand adapted simply to show alternate 
cycles of charge and discharge, a dial was designed having 
totalizing circles, as shown in Fig. 8, the purpose of these being 
similar to the dial on an ordinary electric house meter — that is, 
to sum up over any period the total current either charged or 
discharged through the meter. The gears driving the hands on 
the totalizing circles are so arranged that the hands move only 
when the large indicating hand is moving in one direction. The 
ratchet device in the gears can be set so that the totalizing 
hands record cither total charge or total discharge, as may be 
preferred, but not both. As a general thing, a meter of this type 
is desirable for use on electric commercial wagons, where it is 
desired to keep a record of the total current required for opera- 
tion each month, as a simple reading of the totalizing circles 
each day, week or month will give the amount put into or taken 
from the battery, depending upon whether it is desired to keep a 
record of the total charge or discharge. 
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Fig. S — Accuracy curves of ampere-hour meter 

Very recently another method of using the ampere-hour meter 
in electric vehicle service has been tried, and in some service 
will prove even more useful for purpose of records than the 
previous types. This method involves the use of another type 
of recording train, called the "Duplex" train, consisting of a 
dial having two rows of totalizing or integrating circles, as 
shown in Fig. 9. The upper row records discharge and the lower 
row charge, the gears driving the two sets of indicating hands 
being so arranged that when the hands on the discharge row 
are moving, the hands on the charge row do not move, and vice 
versa. With this recording train the entire charge and discharge 
of a battery are correctly recorded on the one dial. As applied 
to an electric vehicle, the row of circles for charge is geared up 
so as to take into account the charging voltage, thereby enabling 
these circles to read in kilowatt-hours input, while the discharge 
row still reads direct in ampere-hours output. By taking read- 
ings from the charge row of circles at any time, one has imme- 
diately a record in kilowatt-hours of the total amount of energy 
which has been used in charging the battery, therefore the cost 
of current for operation, while by taking the reading on the 
discharge row in ampere-hours, dividing by the mileage from 
odometer readings, the ampere-hours per mile are immediately 
obtained, thus giving a measure of the operating efficiency of 
the vehicle. The charge row can readily ^ ^ ea red so as to read 




Tig. 6 — Diagram of differential shunt 

direct in kilowatt-hours on the basis of any standard charging 
voltage, such as 110, 120, etc. 

Even with the ordinary type of ampere-hour meter, the am- 
pere-hours discharge when divided by mileage gives an excellent 
measure of the daily performance of a vehicle by comparison 
with the performance of similar vehicles under similar condi- 
tions, and also under different conditions; while any trouble 
which may develop in the running gears, motor, etc., tending to 
draw excess current from the battery, is immediately indicated 
by increase in the number of ampere-hours per mile above the 
average which the vehicle has been showing. 

Through the courtesy of Mr. Ernest Lunn I append a sample 

record sheet of a 1500-pound delivery wagon used for delivering 

goods from one of the large retail houses in Chicago: 

Ampere-hours 

Date Miles Ampere-hours per mile 

Dec. 12 40 140 3.5 

" 13 33 106 3.22 

" 14 36 120 S.34 

" 15 37 122 3.3 

" 16 36 120 3.34 

• * |7 33 93 2.97 

'• 19.'.'.'.'.'.'.'.'.'.'.'.'.'. 35 120 8.43 Heavy goln ft 

" 20 35 112 J.2 

" 21 37 108 2.92 

" 22 36 108 3 

This record, as you will note, shows slight variation in the 
consumption per mile from time to time. The variation was, no 
doubt, largely due to the condition of the streets, the current 
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consumption per mile being greater when the streets are covered 
with snow or are slippery. While this is the record of a single 
rig, that of a number of other similar vehicles would show 
practically the same uniformity of energy consumed per mile, 
provided vehicle and batteries were in good condition." This 
particular record indicates an excellent condition of the vehicle 
and battery. The rated capacity of this particular battery is 140 
ampere-hours. If on any day the battery had run out of current 
and the meter had shown only, say, 130 ampere-hours, it would 
have indicated that either the battery was not capable of giv 
ing its rated capacity or that it had not been sufficiently charged. 
If the battery had run out of current and the ampere-hour meter 
had shown that a discharge of 170 ampere-hours had been taken 
from it, the conclusion would naturally be that the battery was 
capable of giving much more than its rated capacity and was 
probably in splendid condition, and that the only reason the 
vehicle was stuck was that an attempt was made to drive it too 
far on a single charge. 

The success of the electric commercial vehicle is largely de- 
pendent upon its reliability. Any instrument which, will make it 
possible to increase the vehicle's reliability is a thing of value. 
Electric vehicles are especially sensitive to changes in load and 
road conditions, and to some extent to atmospheric temperature 
changes. The increase in power required to drive an electric 
vehicle through heavy snow may be 100 per cent, over that 
required when the pavements are dry. The ampere-hour meter 
affords the driver the most convenient means for determining 
this percentage and will enable him to keep within the discharge 
limits of his battery, despite adverse road conditions. 

As demonstrating further the value of the ampere-hour meter. 
I quote from a letter recently received from one of the largest 
electric light compan : es in the country, which has done a great 
deal toward popularizing the use of electric vehicles by furnish- 
ing a proper system of maintenance and charging garages 
throughout the city in which they are located. They say : 

"We have found the ampere-hour meter to be almost indis- 
pensable in connection with the operation and maintenance of 
all types of electric vehicles, particularly during the winter 
months, as the instrument shows at all times just what we are 
taking out of our batteries and how much work can be accom- 
plished with the capacity on hand. In heavy, snowy weather it 
enables us to give satisfactory work without having our cars 
stalled at the end of the day. In good weather, by reading the 
ampere-hour meters at noon and night, dividing ampere-hours 
shown by the number of miles traveled, the operator has at once 
a knowledge of whether his car is operating economically or not. 
If the ampere-hours are high he immediately turns the wagon 
over to the repair shop to find the trouble. In this way we have 
found a number of cases where bearings have not been lubri- 
cated and where brakes were dragging, all of which would have 
gone on for some time had we not had the ampere-hour meter." 

At the present time the ampere-hour meters are furnished in 
two types for electric vehicles, the service type, as shown in 
Fig. 8, and the automobile type, shown in Figs. 1 and 10. 

A new type is now in preparation which will be particularly 
adapted to pleasure vehicles, as the meter device will be mounted 
in a closed iron box hung on the frame of the vehicle like a 
resistance grid. The dial will be mounted in a small case about 
the size of an automobile clock, so it can be placed at any con- 
venient point inside the vehicle. The dial mechanism is elec- 
trically operated from the meter below, having only a small 
connecting cable between, so that the dial can readily be dis- 
connected, in case it is necessary to remove the body from the 
vehicle at any time, without disturbing the meter and its main 
connections. The arrangement is shown in diagram, Fig. 11. 

A feature which has proved useful on ampere-hour meters is a 
maximum indicating pointer, this being simply a movable arm 
operated from a button in the front of the glass over the dial, 
which can be set by the operator of the vehicle at any desired 
maximum discharge, thus making a point to be watched as the 
limit for the movement of the indicating hand on discharge. 



The indicating pointer is particularly useful for varying tem- 
peratures, and, as the battery gets old, it can be set for higher 
or lower limits of maxmum discharge under these conditions. 

For example, it is well known that if a battery gives 140 
ampere-hours at the four-hour rate at a temperature of 70 to 75 
degrees F., it will give only about 90 to 100 ampere-hours at a 
temperature of zero to 5 degrees above zero F. ; so that in very 
cold weather the maximum indicating pointer should be set at 
about 95 ampere-hours as limit of discharge, while for the same 
battery it would be set at 140 in ordinary Summer weather. 

As shown in Fig. 8, the meter with simple shunt is built with a 
resetting device for setting the indicating hand ahead by any 
desired percentage in order to give necessary overcharge. With 
a meter having differential shunt this feature is not necessary, but 
on commercial vehicles is very useful, particularly when giving 
the periodical overcharge, or when changing batteries, as the 
hand of the meter may not be at zero when the change is made. 
Furthermore, when the resetting mechanism is present, it is 
convenient to set the hand forward for any desired number of 
ampere-hours at the time of giving periodical overcharge, as this 
enables the operator to determine exactly the amount of over- 
charge and also permits the use of the zero contact in the meter 
to cut off the charge as employed in the regular cycle of 
operation. 

It may be of interest to state at this point that the Lansden 
Company generally use the ampere-hour meter in a somewhat 
different way than I have described. The meters on their vehi- 
cles are built to run forward on charge, thus showing an increas- 
ing number of ampere-hours as the battery charges, and run 
backward on discharge, the idea being that the hand moves back 
toward zero as the battery discharges, so that zero would indi- 
cate a condition of no charge. This is a very logical way to use 
the meter, the one disadvantage being that it precludes the use 
of a fixed contact to operate with circuit-breaker at full charge. 

As regards installation of ampere-hour meters on vehicles, 
they may be installed at any conven'ent place on an electric 
vehicle, where the dial can be observed and where the resetting 
mechanism is accessible, if this feature is used. 

The ampere-hour meters are furnished with standard dials 
reading for any desired unit number of ampere-hours per revolu- 
tion of the hand, for any capacity of meter, the usual d : al being 
for 100, 200, 300. 400 or sometimes 500 ampere-hours per revolu- 
tion of the hand, the only point of importance in choosing the 
dial value being to have one revolution of the hand record con- 
siderably more than the maximum possible discharge of the 
battery. 

Outside of the use of ampere-hour meters on electric vehicles 
of the ordinary types, it may be interesting to note that the 
meters are now being used most successfully on storage bat- 
tery street cars. 

The meters are similarly used on submarine boats of the 
United States Navy, the arrangement being somewhat more 
elaborate than on electric vehicles, as each battery on these 
boats requires two meters, one with circular dial to control 
alternate cycles of charge and discharge, and the other with 
Duplex recording tra : n to keep a complete record of all current 
charged and discharged from the battery. This arrangement is 
shown in diagram, Fig. 12. 

A modified type of the ampere-hour meter has recently been 
devised for use with small storage batteries in the electric light- 
ing of gasoline cars, particularly in those systems employing 
generator, battery and regulating device similar, on a small scale, 
to axle lighting equipment on steam railroad cars. 

A line of graphic recording ammeters and voltmeters, also 
based on the mercury motor principle, will soon be on the 
market, and these instruments will, no doubt, prove of con- 
siderable value in getting acceleration curves, effect of different 
kinds of tires, different conditions of street, etc., in tests on 
electric vehicles. These instruments, having the moving system 
floated in mercury, the same as the ampere-hour meter, are en- 
tirely unaffected by vibration and pounding. 



Digitized by 



Google 



January 19, lpn 



THE AUTOMOBILE 



223 




D on _ A | ITlnal 80ME OBSERVATIONS SUGGESTED BY MR. FLOYD'S PAPER ON GASOLINE AT MEET- 
DCll£Ul I: UCl ING OF S. A. E.— BY HENRY HESS, MEMBER OF THE SOCIETY 




MR. FLOYD has shown us that in a relatively short time 
we shall have reached the limit of production of 
petroleum distillates suitable for the present type of 
gasoline motor and carbureter. 

Some time before that we shall be asked to pay prxes that 
will not be pleasant to contemplate, but that will stimulate the 
carbureter designer and be productive of a golden harvest for 
every inventor of carbureters who is possessed of a good adver- 
tising instinct also. 

Are we, however, really altogether at the mercy of this lim- 
ited supply and of those in control of it ? It would seem not. 

Enormous quantities of coal are daily being converted into 
coke, and of coal suitable for coking there is a supply in sight 
for a century or two, even at the progressive rate at which we 
are using (and largely wasting) our store. 

Only a small fraction of this coke is being produced in by- 
product ovens, yet the by-products are more valuable than the 
coke itself. 

The chief by-product is coal tar. The modern chemist has 
found in this evil-smelling and foul coal tar a mine of' the most 
wonderful materials. The first were the aniline dyes, then 
followed a host of marvelous medicinal products. Only a short 
time ago Ehrlich was able to announce that his specific "606" 
was definitely proved to be a cure for one of the world's worst 
scourges, in its many ramifications, and that similar derivatives 
bid fair to rid the world of sleeping sickness, possibly even of 
cancer. 

And now this coal tar again bids fair to rescue us from the 
"Octopus" by presenting us with "Benzol." 
One hundred pounds of dry coal coked in a by-product oven 



will yield about 68 pounds coke, 15 of gases, 10 of ammonia 
water and 7 of tar. We are most interested in the tar, which 
contains some 40 per cent, of light oils, of which again some 65 
per cent, falls into the benzol class. 

"Clean benzol" has been offered and used for automobile 
motors in Germany ; its use has, however, not been attended with 
general success, because it was assumed that it could be used 
with motors and carbureters suitable for gasoline. Tests made 
with "raw benzols, I, II and III," have given better results, quite 
satisfactory, in fact; but these are not generally offered, as the 
manufacturers (the German Benzol Union is practically in con- 
trol) prefer to market their "clean benzol," great quantities of 
which are absorbed by the chemical industries. 

Benzols I, II and III range in specific gravity from 0.890 to 
0.883, 0.875 to 0.877 and 0.870 to 0.872, a maximum range in any 
one grade not exceeding 0.003 and in all three of only 0.013. 

Not only these three grades, but others, known as Toluol and 
Xylol, are eminently suitable for automobile use. One hundred 
pounds of coal yield 1.38 pounds of benzol, of which about 1 
pound is a suitable automobile fuel. 

Already there are being installed in the United States many 
by-product coke ovens. The day is not far distant when the 
old, wasteful type of coke oven will be a relic of the past. 

We convert at present many thousands of tons of coal into 
coke each year. That would yield 1 per cent., or many hundreds 
of tons of suitable fuel benzols and make the automobile user 
independent of the present petroleum products. 

The bulk of the data cited is taken from a book in German by 
Dr. Ostwald, "'Autler' Chemistry," being No. 39 of the Auto- 
technical Library. 
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THE Edison storage battery has been the subject of such 
wide publicity that I assume all members of the society 
who are at all interested in the subject of storage batteries 
are familiar with its theory and construction. I propose now to 
give some facts regarding its performance in actual service. In 
doing this it will be necessary to make comparisons with the 
lead-sulphuric acid battery which, in one form or another, has 
been until a comparatively recent date the generally accepted 
standard. 

In making these comparisons I realize that the lead battery has 
done excellent service so far as its inherent limitations permitted 
and that its mechanical construction has been wonderfully im- 
proved within the past five years, resulting in increased capacity 
per pound of battery and in extended useful life. 

In December, 1903, after three years of experiment and labora- 
tory tests the first Edison battery was put into actual road serv- 
ice. Mr. Edison realized that it was far from perfect and that 
the quickest and best way to determine wherein and to what ex- 
tent it was deficient was to put it on the road and watch it. In 
the meantime he continued his investigations a nd experiments 
with various changes and combinations of materia' and construc- 
tion during the year 1004. 



Up to the time when the manufacture of the "E" type battery 
was discontinued, about 100 batteries had been put into service. 
While the results obtained from these demonstrated that the 
battery was superior to any lead battery in commercial use at that 
time, Mr. Edison decided that it could be improved and he shut 
down his factory. Several concerns who had been using the 
battery for from one to two years insisted that they were good 
enough and wished to get more of them. Mr. Edison at first 
refused to supply any more but at their earnest solicitation again 
started up his factory and built about 150 sets oi batt er ' es ' '3° 
of which went to one express company 
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Up to January i, 191 1, upward of 2,000 vehicle batteries have 
been sold, representing the limit of production capacity. Addi- 
tional machinery is being installed as rapidly as it can be built 
with the intention of increasing the output to 6oo cells per day 
within six months and to 1,000 cells per day within one year. 
Allowing for an average of 50 cells to each vehicle battery, this 
number of cells represents only 20 vehicles per day, a compara- 
tively small proportion of the total number of electrically pro- 
pelled vehicles which should be and probably will be sold in this 
country in the near future. 

Of the total number of Edison batteries now in service, about 
70 per cent, are in new pleasure cars. Owing to the fact that the 
cells are made in three sizes only as compared with approximately 
twenty sizes of lead cells it has been found impracticable to in- 
stall an Edison battery in many old vehicles which were con- 
structed for lead batteries. The difficulty has been that the 
battery compartment, in nearly every case having been designed 
for the wider trays used with lead cells, will not accommodate 
the required number of Edison trays, and in addition the head 
room required by the Edison is higher than for lead. This cir- 
cumstance has led to a misapprehension regarding the relative 
space occupied by the two forms of battery. As a matter of fact 
the cubic contents of an Edison battery of given energy capacity 
is much less than a lead battery of the same capacity. An A-4 
battery assembled in trays occupies only 85 per cent, of the cubic 
dimensions of a lead battery of equivalent capacity and weighs 
only 56 per cent. The A-6 battery assembled in trays occupies 
only 67 per cent, of the cubic dimensions of a lead battery of 
equivalent capacity, and weighs but 48 per cent. 

In designing new vehicles it is an easy, matter to provide a 
battery compartment that will take either lead or Edison battery. 
This is now being done by many builders of electric vehicles. 



Records of recent performances of pleasure cars equipped with 
Edison batteries are no doubt familar to the members. In com- 
paring these performances with those of vehicles equipped with 
lead batteries it should be borne in mind that there is no such 
thing as a special Edison battery. All Edison batteries are alike 
in characteristics and a battery selected at random from stock 
may be relied upon to duplicate these record mileage perform- 
ances under similar running conditions. 

Where the very simple directions regarding the care of an 
Edison battery have been followed, there has been uniformly 
satisfactory service received. There have been instances, how- 
ever, when, through carelessness or design, sulphuric acid has 
been put into the cells. The result has been a gradual but very 
marked reduction in capacity and inability to take current prop- 
erly on charge. Fortunately in nearly every instance this condi- 
tion has been discovered in time to prevent permanent injury. 
The affected cells were emptied, rinsed out with distilled water 
and filled with fresh electrolyte and are now apparently as good 
as ever. 

The fact that an Edison battery cannot be injured by over- 
charging has been the cause in some instances of a temporary 
loss of capacity through evaporation of water from the elec- 
trolyte caused by unnecessary charging, leaving the plates un- 
covered. All that is necessary in such cases to restore the capac- 
ity is to add the requisite quantity of distilled water. 

Following the success of the vehicle type battery there arose a 
demand for a cell of smaller capacity for gasoline engine igni- 
tion and car lighting. This demand was met by the development 
of the "B" type of cell having plates one-half the capacity of the 
"A" type. Several thousand sets of these batteries have been 
sold and are giving uniformly satisfactory service where used 
within their limit of capacity. 



Discussing Growing Use of 
Police Patrol WagOnS Automobiles In Police and 

Other Municipal Departments 



PROGRESSIVE municipalities are taking kindly to automo- 
bile service, and the probabilities are that police and Hospi- 
tal service will soon be converted to the automobile, the rea- 
sons being (a) a considerably lower cost of maintenance; (b) 
more expeditious service; (c) better sanitary conditions; (d) 
a more favorable impression upon the public at large. In dis- 
cussing the various phases of this problem, no attempt will be 
made to present the figures of cost to those who are now trying 
to get along with horse-drawn patrol wagons, and ambulances, 
it being practically impossible to convince them of the de- 
sirability of discarding animal transportation in favor of auto- 
mobiles, excepting in the enlightened 'communities where the 
citizens are ready to accept the newer service. Public servants 
are not at all inclined to put their constituents to the expense of 
discarding the equipment in hand and purchasing new equip- 
ment, unless a pressing demand is made upon them by the con- 
stituency. 

It is scarcely to be supposed that the constituency will press 
its servants to expend money for equipment which does not seem 
to be necessary, nor can it be brought to a realization of the 
fact that it is confronted by a necessity by any means otner 
than that which is shown by experience. It is useless to tell 
the public that the only reason why its hospitals are swarming 
with patients is because sanitary environment is unhealthful, and 
the public that has been in close companionship with horses for 
a thousand years is not to be convinced that they are a detri- 
ment by an argument that foots up to a thousand words, or ex- 
perience that extends over a period, which in all fairness does 
not exceed a thousand days. 

It would not be difficult -to convince the medical staff in the 



various hospitals that the automobile ambulance is better in 
every way, nor would it be an impossible task to pick out the 
intelligent members of a community and arrange with them to 
share the cost of the class of transportation that would put a 
favorable kink in the mortality record of every metropolitan dis- 
trict. Unfortunately, however, the medical staff in the various 
hospitals has very few votes, and it is not too much to say that 
ballot-boxes are filled to any marked degree by those who would 
relegate to the scrap-heap all horse-drawn ambulances. 

The trouble with the average citizen lies in his aversion to the 
authorizaton of the payment of the first cost of the better 
modes of transportation, and yet the difference in first cost be- 
tween automobile service and horse-drawn vehicle equipment is 
not so very great, it being the case that the average municipality 
is mulcted to the tune of not far from $800 for a span of horses, 
and the mortality among horses is a sufficient factor to give it 
representation when the figures of first cost are being made up. 
But all these matters are unintelligible on a basis of comparison, 
when the commission is composed of citizens who have an in- 
herent capacity for understanding the horse and an equal lack 
of understanding of the automobile. 

Fortunately, the more enlightened communities have taken 
to automobile transportation for all of the reasons which are 
good and well understood by them, and the educational process 
. which is necessary to the spreading of the intelligent use of 
automobiles is going on rapidly, promising to spread to the re- 
motest district within the near course of events, so that it will 
not be too much to predict that every hospital of any conse- 
quence in the United States will see its way clear to adopt the 
automobile ambulance within the next two or three years. It is 
sincerely to be hoped that the time will be shortened and a con- 
certed effort should be made by those who appreciate the neces- 
sities of the occasion on the ground that the further purchase of 
horse-drawn ambulances, police patrol wagons, and fire depart- 
ment equipment represents a sheer waste of public funds and will 
soon be obsolete. 
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Automobile Accidents 



Richard Thlrek, of ' Berlin, 
Discusses the Phlloaophy of 
Automobile Accident* 
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TRULY we live in an age of scientific explanation when even 
accidents may be explained away. Philosophers of the 
old school, culminating in Schopenhauer, wrote volumes to prove 
. that an accident is nothing more than chance. It was the latter 
who used the famous illustration that if you happen to be going 
from your house at the moment a brick falls from the roof from 
any cause other than intentional and hits you on the head it is 
chance, which in this case is an accident. Manifestly he did not 
live in the days of psychological research and motor cars, when 
the vagaries of chance, together with other superstitions, have 
been reduced to a fine and exact scientific theory. In the old 
days of common sense there were many maxims for avoiding 
accidents; the sailor would tell you to "keep your weather eye 
open," while the landsman would invariably advise you to "keep 
cool." A South German professor warns us that in these days 
it is necessary to add to cool observation some knowledge of 
dynamics. 

According to this investigator motor car accidents, presuming 
that the driver is a man of undoubted skill, are generally to be 
accounted for by the supposition that at the moment of danger 
the mind entirely loses its capacity for action. The writer pro- 
ceeds to make this clear, taking for his standpoint the funda- 
mental axiom of psychology — choice and reaction. By "reaction" 
is meant in this instance the consequence following any impres- 
sion made upon the brain through the eye, the time required for 
such consequence being fixed at three-tenths of a second. By 
"choice" the psychologist designates the act of reflection which 
takes place in the mind in considering two or more signals before 
responding in action. Although this reflection is Under ordinary 
circumstances an unconscious act it nevertheless results in a 
longer or shorter delay of the reaction. 

When we reduce these two principles to practice and apply 
them to motor car accidents we find that on the approach of 
danger the driver has generally two courses open to him : either 
be must alter his course so as to steer clear of the danger, or he 
must put on the brake. He must be in a position of readiness 
and have the capacity of deciding between these alternatives at 
the moment of the appearance of the obstacle. In the most 
favorable cases five-tenths of a second 
elapses from the time of the reception 
0/ the idea until the consequent action 
takes place. Assuming that the vehicle 
faas a speed of 60 kilometers an hour it 
must in half a second cover a stretch of 
8 meters. Consequently it is clear that 
for an automobi list to be in a position 
to avoid any obstacle on the road he 
must notice it at a distance of at least 8 
-j- 0 t his must be added the fact 
that the storing gear and the brakes do 
' act immediately, some time being 
7~[ u-iore the muscles respond to the 
■u A the mechanism responds to the 
will ana re f ore ." in order to avoid a 
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instance the time and distance of observat«£> 
ing a collision must be more than doubled. ■* "en, too, it must be 
borne in mind that these computations apply only to persons 
whose mental faculties are perfectly clear and not weakened by 
overexertion or by the use of alcoholic stimu/ants. In conclusion 
the professor says that the danger of driving at more than 80 
kilometers an hour increases in such a way that even the strong- 
est nerves and the greatest care on the part of the driver of the 
most perfect of motor cars cannot always ensure immunity from 
accidents. 



It Stands to Reason — 

That there are mighty few merchants who would be so lacking 
in acumen as to place $5,000 in cash in the keeping of 
some of the boys who are asked to batter up freight au 
tomobiles. 

That wagon grease is what the average horse-wagonmaster will 
insist upon using in the ball bearings of the first automo- 
bile truck that he can get into his possession. 

That the merchant who depends upon such matured judgment 
will reach the conclusion that freight automobiles are still 
in the experimental stage. 

That they are; but the merchant is the one who is conducting 
the experiment. 

That experimenting in this way is high-priced business, wholly 
uncalled for, and that something should be done to cure 
the habit. 

That a 6-foot diameter gong attached to a town clock will br 
necessary to awaken some of the sleepers. 

That the "receiver" will be the man to call some of the sleepiest 
of them. 

That men who do a large trucking business relying upon horses 
do not consult their wives in a business capacity. 

That women would know better than to go on as some men do — 
horses go to the boneyard; so will the owners if they do 
not look out. 

That the Board of Health is too busy killing mosquitos to have 
time to look into the extent of the serious menace which 
surrounds every thinking citizen in our large cities. Hue 
to the presence of horses upon the streets. 
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SERIES OF EXPERIMENTS MADE WITH SINGLE AND DUAL-SPARK 



Effect of Dual Spark m ut°te t r HE8AME motor ,nd,cate INCREA8EI> 



IT has been the aim of designers of automobiles, ever since 
their pioneer efforts were crowned with such success as to 
enable the average purchaser to run his automobile with a 
certain amount of ease, to increase the power developed for a 
given size of engine. Advancement has been made in this direc- 
tion in some cases by altering the shape of the compression cham- 
ber and by increasing the compression itself. In other directions 
lightening of such parts as pistons and connecting rods has per- 
mitted designers to substantially increase the number of revolu- 
tions and give greater acceleration. Increased efficiency comes 
with the advent of the magneto giving two sparks in the cylinder 
at the same time. Although it is nothing new to obtain two fir- 
ing points in the cylinder at one time, the method of obtaining 
them has been the difficulty so far in order to avoid complication. 

Some recent tests carried out in Germany on a six-cylinder 
motor with T-shaped cylinders were discussed in the Allg. Auto- 
mobile Zeitung. The plugs were fitted in the valve covers in the 
manner shown in Fig. I, and two magnetos were used, one a 
Bosch DU4 model, giving two sparks at the same moment, one to 

each plug, and an- 
other magneto of the 
same make, but fitted 
with an automatic 
regulator. 

The bore of the en- 
gine was 90 mm. (3.34 
inches) and the stroke 
1 10 mm. (4.33 inches) 
and for the tests it 
was fitted on a stand 
with a paddle brake. 
The switch connec- 
tions, as will be ob- 
served, were such that 
the double - spark 
magneto could be con- 
nected to both sets of 
plugs simultaneously or to the plugs over the inlet or exhaust 
valves independently. The automatically regulated magneto was 
connected with the plugs above the inlet valve only. The cur- 
rent could be connected by means of two switches while the 
motor was running. In order that there should be no difference 
between the setting of the timing lever of the two magnetos these 
levers were set beforehand. Between the motor and the two- 
spark magneto an advance mechanism was fitted, allowing the 
magnets to be turned toward the motor while running, and giv- 
ing an advance from o to 55 degrees, which could be read off a 
scale provided. The automatic ignition was so connected to the 
motor that it was possible to get 36 degrees advance over the 
dead center. A tachometer was fitted to the motor so that the 
revolution readings could be taken at any time! 

The tests were carried out in such a manner that with a cer- 
tain carbureter setting it was possible to determine the number 
of engine revolutions with various ignition settings with a single 
spark and with two sparks at the same time. The results of 
these tests are clearly shown in Figs. 2, 3, 4 and 5, the abscissae 
representing the ignition setting in degrees of advance and the 
ordinates the number of revolutions. The result as seen from 
the diagrams is surprising. 

It shows that the curve obtained with two sparks is con- 
siderably higher than that obtained with only one spark, and the 
double-spark curve reaches the highest point of the single spark 




Fig. 1 — Section of the cylinder of the 
motor on which the tests were carried 
out, showing position of spark plugs. 



fully advanced when the former is set at dead center or there- 
abouts. It has been stated in some quarters that by the use of 
the double spark the ignition point falls off and no better results 
can be obtained than when a single spark is used in the proper 
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Fig. 2 — Curve of number of revolutions, showing difference be- 
tween the two ignitions and a carbureter setting of .2362 inch 




Fig. 3 — Curves with a carbureter setting of .3510 Inch 

setting. But the curves show that ignition by two sparks gives 
more output when set slightly before the dead center. The extra 
amount can be seen at the point a in Figs. 2, 3, 4 and 5. In Fig. 
2 it represents 30 revolutions more, or 3 per cent.; in Fig. 3, 40 
revolutions, or 3.6 per cent. ; in Fig. 4, 60 revolutions, or 5.3 per 
cent., and in Fig. 5, 50 revolutions, or 4.2 per cent. 

The maximum power is obtained with a setting of from 30 
to 35 per cent, advance. This unexpected result is undoubtedly 
due to the absolute precision by which the two separate sparks 
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fire the gases quicker as well as causing a more perfect com- 
bustion. In experiments on the car the fact is brought out that 
not only is more power given out, but the acceleration is also 
increased, when after running slowly the throttle is opened. 
Observation of the exhaust confirms this point. Firing with 
only one spark the well-known pungent odor is noticeable, es- 
pecially with retarded spark, but with the double spark in con- 
sequence of the more complete burning the exhaust is nearly 
odorless. 

One can easily read from the curves the increase in power 
given at the different settings of the ignition. The increase in 
engine speed when the second spark is switched on is, for in- 
stance, as seen in Fig. 5 with a setting of 25 degrees advance, 




Fig. 4 — Curves with a carbureter setting of .3027 inch. 




Fig- 



wiu, a c*rl>uiclci =<-uuits ot .4724 inch. 
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' ns P cr minute. The effect of the second spark on ) 
go rev olu > _ motor is extraordinary, as the engine speed i 
output ot ^ creaS es regardless of the setting, and in some cases 
mediately ' nc ^ reV oIutions per minute. In the opposite way 
as much as ^ spark is cut off a noticeable diminution of the 
when the sec£>n j ut f 0 ns takes place. The relation of the curves 
number of /" ev °^ t j je dead center gives the result that with the 
in the vicinity o ^ <j ea d center the same output is attained as 
double spark s . f . e most propitious setting of advance, and 

with one spark alone at tnc ming 
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that by simply switching on the secon*— s^^'in ' tb\, 
same result is obtained as with full a<T Of ^SiTrk. 

It is possible therefore to obtain all '^atjga'of'the re- 

tard by electrical connections alone, ^ ^sing with the ad- 
vance mechanism obtained through x** ^^nical means. The 
number of revolutions obtained with the Automatically advanced 
ignition can be seen in Figs. 2 to 5. Ow' n g to the fact that the 
range of advance of this apparatus, on account of the ratio of 
1 : 1.5 between motor and apparatus axis, does not extend fax 
enough, it was not possible to give it more advance than 36 de- 
grees. On this account the number of revolutions of this in- 
strument with automatic advance is lower than the maximum 
number of revolutions that could be obtained with a single spark 
Naturally the revolutions can be obtained when a greater setting 
is provided for. 

It need hardly be pointed out that these propitious results 
from the double-spark apparatus can only be obtained when the 
spark points are placed as far apart as possible. 

To summarize, therefore, it is clear that by firing the gases 
simultaneously in two points in the explosion chamber it is pos- 
sible to obtain the same result with the double sparks set at or 
about dead center as it is possible to obtain with the one spark at 
full advance, and when the double spark is advanced the power 
is increased from 4 to 5 per cent. 



Culled From the Consuls' Reports 

Italy is already exerting herself and getting her house in 
order for the International Exposition which is slated to open 
in Rome in May. One of the Government's recent accomplish- 
ments is the opening of a new public automobile line, seventy-five 
miles in length, the longest in Italy, the route extending from 
Bologna to Sampiero a Sieve. After the completion of other 
lines now in course of construction, Itally will stand at the 
head of all the European countries in the matter of public auto- 
mobile service, for her public lines will then measure 3,500 miles 

Prince Edward Island, which has been under the ban in the 
past, so far as the running of automobiles on the public roads is 
concerned, bids fair to come out into the light of modern diver- 
tisement. It is likely that the present prohibitory law will be re- 
pealed and that motor vehicles will be allowed to run by the 
opening of Spring. 

Tropical Cuba provides some ideal automobile roads. This if 
particularly the case in the vicinity of Matanzas and throughout 
the Yumuri Valley. The island abounds in fascinating land- 
scapes and quaint towns through whose streets it is a pleasure 
to ride and observe the ancient customs of the people. Cardenas, 
fifty miles east of Matanzas, is one of the cities included in the 
itinerary of automobilists who desire to possess a thorough 
knowledge of the island ; likewise, Cienfuegos, "The Pearl of the 
South," as this charming city is called. Santa Clara and San- 
tiago de Cuba offer fine views after the tourist shall have passed 
through some of the wildest and grandest scenery in this Winter 
paradise. 

In Yokohama, Japan, a company has been organized for the 
purpose of manufacturing, importing, dealing in, repairing and 
renting automobiles and parts. The promoters constitute a joint 
stock company, with $100,000 as a working capital. Up to the ' 
present time the concern has not contemplated the making of 
automobile tires. 

From Brazil comes another voice to the end that it American 
manufacturers of automobiles hope to get a loO^B m the coun- 
try, especially in the districts of Acre ar»<\ xlla&tft* ^ Net ' rt 
hoves them to make a quick start and seT\ rt y,, r\$vt sort °* ™«Vi 
to handle the business. There are other 3 ^ * «iv 



One is th^^jF> ^fcttA 0* * 



be necessary to provide for. 

shops. There are none in ^ settwn ^ ^ 
communication by steamer ; tN \wrt"^^"Vt Vfc 5, ™' 
two or three boats a ye ar ^ » * *»Y0V > 

necessity of making prov^ \\, <„ T ^*W^W^ v. . * V 
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as they wear out vital - 
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EXTRACT8 FROM CONTINENTAL JOURNALS ON SUBJECTS ALLIED TO AUTOMOBILE ENGI- 
NEERING: NEW RUBBER COMPOUND; DESCRIPTION OF NEW LIGHT-WEIGHT AVIATION MOTOR; 
AUTOMATIC DYNAMOELECTRIC COUPLING FOR GASOLINE CARS 



New Rubber Compound — A member of a tire company in 
London has been conducting experiments with the view to pro- 
ducing a rubber compound, composed of pure rubber and a 
vegetable substance which, he hopes, may result in producing 
good tires and at the same time get rid of the defects which he 
considers are due to the present method of incorporating mineral 
substances, such as chalk, oxide of zinc, and magnesia with the 
rubber. The inventor claims to have developed a process by 
which the vegetable fibre is made to pass through the rubber in 
all directions in very small threads. The rubber and the fibre 
are thus made to act in mutual support, forming a tough, re- 
sistant tire, although it is apparent that the combination would be 
effective only in the case of solid tires. 

In fan-shaped aviation motors much of the weight-saving 
is effected legitimately by the great shortening of the crank- 
shaft and its casing, and as it is designed to be cooled sufficiently 
simply by the air currents it meets or creates by its forward 
movement in space and not by any rotation of its own, its de- 
velopment is also from this point of view of interest to auto- 
mobile constructors, being one promising possible application to 
light vehicles and attractive by its fore-and-aft compactness — per- 
haps especially for utility wagons. One of the most advanced 
motors of this type is the REP, of which a vertical cut through 
the crankshaft is shown in one of the accompanying illustrations. 
The five cylinders, each no by 160 mm., work in parallel planes 
on two crankpins i8o° apart The cylinder heads are hemi- 
spherical and the valves in the cylinder heads are all worked 
from a single grooved cam disk provided with two bosses and 
geared internally to rotate at one-fourth the speed of the crank- 
shaft. The force-feed oiling is worked by an eccentric and sends 
the lubricant to the two crankshaft bearings through the hollow 
of the shaft The carbureter is located at the bottom of the 
oil tank, to protect it against sudden changes of temperature, and 
the same control operates on the fuel as on the additional air in- 




Flg. 1— Light-weight, fan -shaped REP aviation motor 



take. The motor is started by spark from a storage battery, but 
the ignition is continued by magneto. Its weight is 150 kilograms 
and the torque at 1,160 revolutions per minute is 38 kilograms, 
corresponding to 61.8 horsepower: In the illustration the letters 
of reference designate as follows : A induction valve, B car- 
bureter jet chamber, C rocker arm, 4 admission piping, E exhaust 
valve, F rear extremity of crankshaft, G reservoir for hot oil, 
H air intake for carbureter, I distributer to intake pipes, J oil 
pump, K distribution cam disk, L armature shaft of the magneto. 
M valve-controlling gear pinion, N engagement groove in cam 
disk, P magneto, Q air vent, S tappet W rod from eccentric 
actuating the oil pump. 

Vector calculus, as a rule entirely neglected by engineers, 
much simplifies calculations in mechanics and mathematical physics 
and permits an almost intuitional at any event not very abstruse, 
study of the numerous modern problems in hydrodynamics, elas- 
ticity and electrodynamics. Applied to analytical geometry it 
brings its algebraic formulas back to the aspects of synthetic 
geometry. New means for entering upon this study is offered 
in the form of a French translation. Elfments de calcul vectoriel 
of the authoritative Italian original by G. Burati-Forti and R 
Marcolongo. The translation, 229 pages, is published by thr 
Librairie Hermann, of Paris, and costs 8 francs. — Review >in L* 
Ginie Civil. 

An automatic dynamoelectric coupling intended for auto- 
mobiles taking the driving power from a. gasoline motor 
through a dynamo and electric motor equipment has been devel- 
oped by the Persche Company, of Wiener Neustadt, and serves 
to give the automobile a speed commensurate with changes of 
road surface, load or grade, while preventing the maximum 
capacity of the motors, both gasoline and electric, from being 
exceeded. The armature Ad is connected with the gasoline motor 
shaft W by means of a strong helical spring F and is arranged 
so that it can turn in relation to this shaft, but cannot be dislo- 
cated axially. On shaft W is mounted a sleeve C which rotates 
with the shaft but can be axially displaced, and at the front end 
this sleeve is threaded to match a corresponding thread upon a 
prolongation of the dynamo armature Ad. The spider G which 
.carries both the field magnet poles Md of the dynamo and the 
armature Am of the motor is splined to the driven shaft E so 
as to be capable of longitudinal displacement. The field magnet 
poles of the motor are secured fixedly to the stationary housing 
D. The surfaces of the two armatures and of the corresponding 
field poles are conically formed. The manner of operation is 
the following : The spring F transmits the power of the gasoline 
motor to the dynamo armature Ad, in whose wiring a current 
is generated which is transmitted to the two magnetic fields and 
to the armature of the motor. Spring F is so strong that the 
resistance at the rims of the driving wheels can be raised to a 
point corresponding to the maximum power of the gasoline 
motor without causing the spring to yield (so says the text; 
it will appear from the following, however, that the spring does 
not possess this miraculous property, but that its normal posi- 
tion corresponds in tension to the maximum permissible trac- 
tion resistance of the vehicle) ; that is, without causing the 
dynamo armature to lag in relation to the shaft W. When 
now the resistance is increased, as on a rising gradient, the 
current absorbed by the motor armature grows in volume and 
calls for increased torque from the gasoline motor. But, by 
this increased demand, spring F yields, so that armature Ad 
lags behind sleeve C. This results in displacing sleeve C axially, 
by means of the threaded connection with the hub of the dynamo 
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armature, and thereby the spider G, with 
the motor armature Am and the magnets 
Md of the dynamo, is pushed in the same 
direction. By this movement and the 
conical formation of the parts, the air 
space d, between the dynamo armature and 
the opposite magnets, is widened, while the 
air space d* between the motor armature 
and the motor magnets secured to the 
housing D, is reduced. By the reduction of 
dj the number of revolutions of the motor 
armature and, consequently, the vehicle 
speed is reduced, and the increase of cur- 
rent volume, due to the increase of loa'd, is 
automatically nullified. The dynamo field 
becomes smaller by the widening of di, and 
thereby the torque required for a given 
volume of current is reduced. The spider 
G will consequently under all circum- 
stances of traction resistance be displaced 
only so far that the current in the motor armature will continue 
to correspond to the reduced field of the dynamo armature and 
to the traction effort transmitted through the dynamo magnets. 
On the other hand, if traction resistance is reduced at the 
vehicle wheels, spring F will throw off its burden by forcing the 
dynamo armature to rotate at a certain angle in advance of shaft 
W, by which action spider G advances upon the threaded hub of 
Ad, and the spaces d, and di are respectively reduced and en- 
larged, so as to raise the speed of the motor armature Am and 
thereby the speed of the vehicle. — From series of articles on in- 
novations in electric vehicles by Wilhelm Wolf in Der Motor- 
wagen. 

Prance Still Holds a Notable Place in the World's Develop- 
ment of the Automobile Industry. — The number of machines 
produced in 1899, namely, 1438, had increased to 25,269 in De- 
cember. 1909. when the last report was published. During the 
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Fig. 2 — Self-compensating electric transmission for gasoline vehicles 



same period the increase of transport and public automobiles 
was from 234 to 19,500. During 1907, 1908 and 1909 there was an 
increase of 13483 vehicles, representing 232,260 horsepower, 
against 130,000 horsepower of 9,155 vehicles for the years of 1904. 
1905 and 1906. There were 44,769 machines produced in 1909, 
whose selling price aggregated $92,640,000. During 1899 France 
exported automobiles to the value of $821,987, while in 1909 the 
sum of $28,296,695 was given as the value of machines exported. 
During 1899 France imported $91,289 worth of automobiles, and 
$1452,325 worth in 1909. The exports for 10 years amounted 
to $161,771,670, while the imports were $8,397,044. For the 
first six months of 1910 there was an excess of $15406418 over 
the imports. There were about 60,000 automobiles registered in 
France in 1910 as compared with 44,759 in 1908. Paris has 10,045 
registered automobiles. There are T3 registered machines in the 
Island of Corsica. 




_ . _ CALENDAR OF FUTURE HAPPENINGS IN THE AUTOMOBILE WORLD THAT 

I ,C%mtn<r iH.Vf»ntQ will help the reader keep his dates straight— SHOWS, ANNUAL 

V^lUlUg ^VCUIO MEETINGS AND OTHER FIXTURES 



Jan 14-28 Philadelphia, Annual Show, Philadelphia Licensed 

Automobile Dealers' Association, First and Third 
Regiment Armories. 

Jan. 1S-21 New York City, Madison Square Garden, Eleventh 

Annual Show, Commercial Division, A.L.A.M. 

Jan. 16-21 Detroit, Mich.. Tenth Annual Show, Detroit Auto- 
mobile . Dealers' Association, Wayne Pavilion. 

Jan. 14-20 Milwaukee, Wis., Annual Show, Milwaukee Auto- 
mobile Dealers' Association, Auditorium. 

Jan. 15-28 St. Paul, Minn., Annual Show, Automobile Deal- 
ers' Association of St. Paul, Auditorium. 

Jan 28-Feb. 4... Chicago Coliseum, Tenth Annual National Auto- 
mobile Show Under the Auspices of the National 
Association of Automobile Manufacturers, Inc., 
Pleasure Cars and Accessories, Exclusively. 

Jan JO-Feb. 4... Troy. N. T., Annual Show, Troy Automobile Club, 
State Armory. 

Feb (-11 Chicago Coliseum, Tenth National Automobile 

Show Under the Auspices of the National Asso- 
ciation of Automobile Manufacturers, Inc., Com- 
mercial Vehicles, Pleasure Cars, Motorcycles and 
Accessories. 

Feb 6-12 Buffalo, N. Y., Ninth Annual Show, Automobile 

Trade Association of Buffalo, Broadway Arsenal. 

Feb 9-12 Davenport, Iowa, Second Annual Show, Davenport 

Automobile Club. 

Feb. 13-18 Washington, D. C, Annual Show, Convention 

Hall. 

Feb 13-18 St. Louis, Mo., Fifth Annual Show, Coliseum. 

Feb. 13-18 Winnipeg, Man., First Annual Show, Winnipeg 

Motor Trades Association. 
Feb. 13-19 Kansas City, Mo., Annual Show, Motor Car Trade 

Association. 

Feb. 14-19 Dayton, O., Second Annual Show, Memorial Build- 
ing. 

Feb. 15-18 Grand Rapids, Mich., Annual Show. 

Feb. 18-25 Minneapolis, Minn., Annual Show, Minneapolis 

Automobile Show Association, National Guard 

»> b »•-» B™JjL « ?„ Annual Show Brooklyn Motor 

v "h'oie < Dealers' Association," 0 ^ ReS* Armory 



Feb. 18-25 Blnghamton, N. Y., Second Annual Show, Blng- 

hamton Automobile Club and Chamber of Com- 
merce, State Armory. 

Feb. 18-25 Newark, N. J., Fourth Annual Show, New Jersey 

Automobile Exhibition Co. 

Feb. 20-25 Cincinnati, O., Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-25 Portland, Me., Sixth Annual Show, Auditorium. 

Feb. 20-26 Omaha, Neb., Annual Show, Omaha Automobile 

A psocifttion 

Feb. 21-25 Baltimore, Md., Annual Show, Automobile Club 

of Maryland, Fifth Regiment Armory. 
Feb. 22 Cleveland, O, Annual Show, Cleveland Automobile 

Show Company. 

Feb. 24-27 New Orleans, La., Annual Show, New Orleans 

Automobile Club. 
Feb. 25-Mar. 4... Toronto. Ont., Automobile Show, Ontario Motor 

League. 

Feb. 25-Mar. 4... Kansas City, Mo.. Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Anual Show. 

Licensed Automobile Dealers' Anoorlfttlon. 

Mar. 7-11 Des Moines, la.. Third Annual aw™ DeB 

Automobile Dealers' Associatl^S ooM«eU rn ".,..t-\i»e, 

Mar. 14-18 Syracuse. N. Y., Third Aniw,,^ B^orV 

Automobile Dealers' Assoclali^ Z L A-f^^Ke- 

Mar. 14-18 Denver, Col., Annual Autom*?*V, ^-fr**** 

ment Motor F\ e \d Colorado iL^VXfc SWf"' *fvmo- 

Mar. 15-18 Louisville. Ky Annual aho-^NvvftYtovW*- K° Vtv OT V 

Ma, 18-25 pIus^A^ 

Association^^ V*oo<>U,^>V^- ^$«*K\>V 0 
Mar. 25-AP, 1.. . »Sh^V^l^^W K ^ - 
Ma, 25-Ap, ....S^^<^^^^S^' ^ 

Apr 1-8.. 
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CRElGHT automobiles are the center of attraction at 
' the Garden in New York this week, and while it 
is true that the attendance is more sparse than it was 
when passenger automobiles were being displayed, the 
'fact remains that it represents the class of men who 
have goods to deliver, and they want to know how to 
increase the efficiency of their establishments. There 
Is too much talk, however, on a basis of the comparison 
of the newer method with the old. It is a great mistake 
to overlook the fact that it costs money to deliver goods 
from a department store to a warehouse in the suburbs, 
and to handle them twice over; moreover, customers 
become dissatisfied on an increasing basis for every 
minute that the goods lie in the supplementary ware- 
house. Incidentally, the cost of this warehouse and the 
value of the real estate, in addition to the overhead 
charges, must all go against the horse. Were auto- 
mobiles used exclusively in delivery work, there would 
be no occasion for this double handling of goods; and 
the extra expense involved, coupled with the dissatisfac- 
tion that must arise, argues in favor of the use of freight 
automobiles. 



REGARDING the attitude of those who are interested 
in freight automobiles, it remains to be said that 
some of the views expressed will have to be revamped 
before they can be accepted on a basis of finality. It 
seems to be the common idea among a certain class of 



men that the horse-drawn vehicle is good enough for 
short-haul work, and that freight automobiles should 
be designed along racing lines to satisfy the long-haul 
situation. It is obvious rot to assume for a moment that 
an automobile, if it is self-evidently superior for long- 
haul work, is deficient in some particular if the distance 
is shortened up. It is like saying that it would not be 
possible to travel 100 miles per day, for illustration, on 
a one-mile track, and that the only way left for the cov- 
ering of a great distance is to have a road of a great 
length. The trouble with the whole situation is due to 
the color of the glasses through which the critic looks. 
If he has the odor of the stable upon him, he is bound 
to use horse-talk. 

* * * 

D EFERRING to the questions of racing speed for 
* freight automobiles, there are so many points to be 
made against the undue rate of traveling that seems to 
be in brisk demand that a considerable amount of space 
would have to be devoted to this question before its 
important phases would be exhausted. Briefly put, it 
spells absolute ruin to run freight automobiles at high 
speeds. A car that should do good service for ten years, 
with a minimum of the cost of maintenance, may be worn 
out in considerably less time if it is speeded up suffi- 
ciently ; but even if the structure does hold together, the 
cost of maintenance, due to the maluse of tires, and in 
other ways, will be far beyond the necessities. There- 
still remain the chances of accidents if drivers are 
given instruments of destruction and they are sent out 
unrestrained ; it is not too much to expect that there 
will be a certain percentage of hazard, and here and 
there an accident that should be avoided under the ordi- 
nary course, it being within the bounds of prudence from 
every point of view to run freight automobiles at freight 
automobile speeds. 

* * * 

"THOSE who contemplate investing their good money 
1 in the automobile business, now that the Selden 
Patent does not threaten their freedom of action, will 
find it entirely to their advantage to look before they 
leap. Probably nine-tenths of all the stories that have 
been told about the enormous profits to be derived from 
the building of automobiles were the veriest fairy tales 
emanating from such high sources that no living man 
has ever been able to trace their responsibility. It seems 
too bad to have to inflict the old dictum upon those who 
scan the pages of The Automobile, but they are re- 
minded of the fact that "one swallow does not make a 
summer" ; in other words, the "accidents" that have 
happened in the financing of automobiles which brought 
an undue amount of "paper money" to the fore, did not 
bring ultimate success to the men who have stayed in 
the business, shouldered the responsibility and stood the 
brunt of the fight. It still remains for the builders of 
automobiles to justify their investment and this they can 
do only by building good automobiles year in and year 
out, charging a fair price for them, with never a thought 
of more than an equitable return. The idea that a good 
automobile can be whittled out by a jacknife in the 
hands of a lounger around a country store has the 
makings of a fine novel in it, but when this idea is put 
into practice the instrument aforesaid becomes as dull 
of edge as the wit of the man who undertakes the task. 
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HAPPENINGS OF THE WEEK IN VARIOUS PARTS OF THE COUNTRY AS 
GATHERED BY THE 84 SPECIAL WRITERS AND CORRESPONDENTS OF "THE 
AUTOMOBILE" 



Coffin Elected President of the Manufacturers' Contest Association — Many Organizations Allied with Automobile 
Trade and Sport Hold Annual Meetings and Banquets — Preparations Completed for the National Show at 
Chicago — News of Interest to Makers and Dealers Throughout the Country — Brief Items of All Sorts 



Howard E. Coffin Elected President of M. C. A. 



COMPETITIONS, this year, will have to be regulated more 
efficaciously than they were in the past if it is to be the 
idea to maintain the integrity of racing, and the situation 
was discussed at great length at the annual meeting of the Manu- 
facturers' Contest Association, which was held January 13, in the 
Board Room of the ALA. M., New York City. The main 
business was the election of officers for the ensuing year, and the 
result of the election was that Howard E. Coffin, past president 
of the Society of Automobile Engineers, and vice-president of 
the Hudson Motor Car Company, was elected to the presidency 
of the association. Benjamin Briscoe, the retiring president of 
the association, owing to press of affairs, gave way to Mr. Coffin. 
Howard Marmon, of the Nordyke & Marmon Company, Indian- 
apolis, Ind-, was elected to the vice-presidency and chairman of 
the general rules committee; E. R. Hollander was made secre- 



tary-treasurer ; 



Russell A. Field was re-elected assistant treasurer. 



The directory will be ably filled by the officials as named: C. E 
Emise Lozier Alotor Company, and W. H. Vandervoort, Moline 
Automobile Company, were elected to the board. 

About forty o f the makers of automobiles are members of the 
Manufacturers* Contest Association, and it is the aim of the as- 
sociation to maintain a high standard for contests. During last 
year the association was a power for good. There were nine 
additions to the ranks of the association during 1910. 

It is more than likely that there will be some important changes 
in the methods of the association for this year. One point is rep- 
resented in the idea of a Board of Review in contest matters, 
a\ong lines looking to such powers of the board that it will be in 
the nature of a court of last resort. It is the idea to appoint men 
of standing and experience on this board, but in order to prevent 
the frivolous reference of protests to the board, it is proposed to 
exact a fee of $1,000 from the contestant who desires to appeal. 

A considerable number of changes were discussed and agreed 
upon by the association, most of them being of a minor character, 
and when the rules of the association are edited by the Contest 
Board, it is more than likely that they will appear in much more 
satisfactory shape than they were last year. Chairman S. M. 
Butler will have his hands full during the next few days prepar- 
ing the new rules for presentation to the industry and the public. 
The next meeting of the Manufacturers' Contest Association will 
be held in Chicago during the holding of the National Automobile 
Show, which will open January 28, closing on February 11. 



H. T. Dunn Heads M. & A. M. 

On the morning of January 14, at 10:30 o'clock, at the Motor 
and Accessory Manufacturers' rooms, the following officers were 
elected to serve for the ensuing year: President, H. T. Dunn, 
0 f -T" ne Fisk Rubber Company. First Vice-President, C % T. 
Byrne, of Byrne, Kingston ft Company. Second Vice-President, 



C. E Whitney, of the Whitney Manufacturing Company. Third 
Vice-President, C. L. Barnes, of the Billings & Spencer Com- 
pany. Treasurer, W. S. Gorton, of the Standard Welding Com- 
pany. Secretary, L. M. Wainwright, of the Diamond Chain & 
Manufacturing Company. Wm. M. Sweet was re-engaged as 
manager of the association. 



Colonels to Keep Money at Home 

Louisville, Kv., Jan. 16 — Plans are now on foot for the en- 
largement of the Kentucky State Automobile body. It has been 
proposed to make it an association with individual members, 
who will give a small amount each year to its work and to en- 
list the sympathy and aid of every autoist in the State in this 
manner. An association with 3,000 members each paying $1 to 
the work is a plan likely to be realized in the near future and 
the officers of the association are working hard at the present 
time on that line. In all probability there will be a* call for a 
meeting next week of the Louisville Club in conjunction with 
the State organization, and it is likely that the State Associa- 
tion will be launched on different lines "and with a definite 
purpose in view to get every automobile owner in the State on 
its books and to maintain an office and direct the disbursement 
of a goodly sum of money each year for the interest of Ken- 
tucky autos. Good roads, good laws and other important mat- 
ters will be in the line of its work. 



Tire Prices Cut Ten Per Cent. 

As predicted in the columns of The Automobile, another 
slash in tire prices has been announced. The reduction this 
time is ten per cent, and is effective at once. As the price of 
crude rubber is still trending downward with a rather weak, 
dull market, the chances are that another dig at prices will be 
taken before the Spring demand for tires is felt 

Tire manufacturers state that a permanent level of %\M » 
pound is in sight, and that tire prices re8po n ^ t0 tn * 
fluence. 
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Smoke Pipe of Peace at A. L. A. M. Banquet 



COMING on the heels of the decision of the Selden patent 
cases, the annual banquet of the A. L. A. M. Thursday 
evening at the Hotel Astor proved to be an enthusiastic 
and exceedingly pleasant function despite the tenor of the 
court's opinion. 

Over 250 members of the association, guests and the press 
were present, and the amicable relations embracing the whole 
trade were emphasized by the attendance of Henry Ford, presi- 
dent of the Ford Motor Company, and several officials of that 
corporation as guests of honor of. the association. 

The pipe of peace was smoked literally and figuratively by 
Col. Charles Clifton, president of the A. L. A. M., and Mr. 
Ford while the banqueters cheered. 

Col. Clifton referred to the unification of the industry as the 
result of the litigation, and, after a few well-turned remarks, 
lighted a long pipe, gravely drawing a whiff or two of the smoke. 

Then turning to Mr. Ford he silently passed the pipe. The 
victor in the long-drawn-out litigation accepted it readily and 
drew in the blue smoke, passing it back to the head of the 
A. L. A. M. 

Of course, no formal truce was drawn up, but the action was 
so dramatic and characteristic that all those present were given 
the impression that the legal war was over. 

The menu enjoyed was as follows : 

Hultre de Cape Cod en Cocktail. 
Tortue Verte Claire a la Fine. 
Champagne. 
Olives. Celerl. Radls. Amandes Salves 
Supreme de Bar Raye, Jolnvllle. 
Pommes de Terre en Croquettes. 
Tournedos de Filet de Boeuf, Richelieu. 
Tomatoes Farcies. Haricots Panaches 
Coqullle de Volatile a la Regrence. 

Sorbet au Rhum. 
Canard Ruddy Rotl, Gelee d'Alrelles: 
Salade Rlche. 
Glace Duchesse. 
Petite Fours. Fruits Assortls. 
Fromage. 
Cafe Nolr. 

' Haut Sauterne, 1906. 

Q. H. Mumm & Co.'s Extra Dry. 
G. H. Mumm & Co.'s Selected Brut. 
Liqueurs. Perfection Scotch Whisky. Apolllnaiis. 
Philip Morris Cigarettes. Cigars. 

Frank R. Lawrence was toastmaster, and the chief speakers 
of the evening were J. Benton Crisp, who replied for Mr. Ford, 
outlining the course of the recently concluded litigation. Secre- 
tary of State Edward Lazansky made an address on the New 
York automobile law. 

Mr. Lazansky's speech commanded the closest attention. He 
said that the present law was imperfect in a number of par- 
ticulars, especially in that it does not provide for examination of 
automobile owners. He said that he did not believe that the 



chauffeur should be taxed simply because he was a chauffeur 
and that the expense to this class of workmen should only be 
so much as is necessary to pay for badges. He called attention 
to the fact that the examination of chauffeurs is entirely in- 
adequate and that a truly efficient board of examiners is the 
main requisite. 

James Schermerhorn and Henry M. Duncan made strong and 
happy speeches. 

The list of those in attendance was as follows, not including 
the Ford party, which comprised Mr. Ford. James Couzens. 
Gaston Plaintiff and Mr. Crisp: 

W. W. Austin, P. T. Barbor, H. F. Ball, Win. C. Barry, Jr., A. 

G. Batchelder, J. W. Bate, B. A. Becker, David Beecroft, C. A. 
Benjamin, Geo. W. Bennet, Herbert Berrl, Leigh L. Best, Samuel 
R. Betta, F. O. Bezner, H. A. Bonnell, Kdward S. Bowman, Frank 
S. Brant, C. S. Briggs, Benjamin Briscoe, E. H. Broadwell, Chas. 
M. Brown, Geo. H. Brown, W. H. Brown, M. J. Budlong, Frank K. 
Bull, H. P. Burchell, S. M. Butler, James M. Carples, Hugh 
Chalmers, F. C. Chandler, R. D. Chapin, Julian Chase, C. W. 
Churchill, Kenneth Clark, John S. Clarke, Coker F. Clarkson, 
Chas. Clifton, H. E. Coffin, F. Colver, M. Worth Colwell, Lee 
Counselman, J. G. Cowling, G. A. Crane, H. F. Cuntz, Geo. E 
Daniels, F. E. Dayton, G. S. Delany, Horace DeLlsser, F. S. Dick- 
enson, Geo. M. Dickson, G. P. Dorris, Frank Dorman, M. L. 
Downs, Henry M. Duncan, Geo. W. Dunham, H. T. Dunn, W. C. 
Durant, Chas. E. Duryea, J. F. Duryea, Hayden Eames, J. B. 
Eccleston, Fred H. Elliott, C. A. Emlse. C. J. Farney, Thos. J. 
Fay. David Fergusson, R. J. Flnnegan, H. G. Flsk, E. A. Fltts, 

H. W. Ford, W. J. Foss, Geo. G. Foster, J. B. Foster, H. H. 
Franklin, Louis H. Freedman, J. D. Fulton, R. D. Garden, A. L 
Garford, E. L. Gilchrist, J. W. Gilson, E. J. GIttins, Chas. Glover, 
H. A. Goddard, Geo. C. Gordon, Morris Grabowsky, C. E. Hadley, 
C. C. Hanch, J. I. Handley, L. P. Hardy, M. S. Hart, Elwood 
Haynes, F. J. Haynes, Thos. Henderson, E. R. Hewitt, S. B. 
Hlbben, F. M. Hoblltt, Robert P. Hooper, Wm. Horner, Guy 
Hutchinson, R. B. Jackson, Warner H. Jenkins. Jr., W. W. Jen- 
nings, R. B. Johnston, R. H. Johnston, Henry B. Joy, James Joyce, 
Geo. E. Keller, J. C. Kerrlson, Isaac Klnsey, G. A. Kissel, L. H. 
Klttredge, Wm. W. Knowles, Edward F. Korbel, H. B. Krenning, 
H. B. Lasher, Frank R. Lawrence, Edward Lazansky, N. Lazar- 
nick, W. C. Leland, Wm. Mitchell Lewis, W. H. Linden, Herbert 
Lloyd, V. A. Longaker, G. J. Loomls, Harry A. Lozler, David 8. 
Ludlum, W. H. Mclntyre, James F. McNally, Alvan Macauley, 
J. W. Magulre, C. F. Marden, H. C. Marmon, Chas. H. Martin, 
J. S. Marvin. F. F. Matheson, G. A. Matthews, Henry May, A. N. 
Mayo, W. S. M. Mead, Chas. W. Mears, C. J. Meegan, D. 8. 
Menasco, S. W. Merrihew, Wm. E. Metzger, Samuel A. Miles, F. 
L. Mitchell, H. G. Mitchell. R. H. Montgomery, C. J. Moore, R. L. 
Morgan, W. J. Morgan, W. G. Morse, E. B. Moss, Geo. R. Neil, 
C. A. Neracher, Arthur C. Newby, Millard H. Newton, F. Le« 
Norton, H. W. Nuckols, Thos. C. O'Connor, R. E. Olds. Ralph 
Owen, R. M. Owen, W. W. Owen, Carl H. Page, I. H. Page. 
Victor W. Page, Jean Paleologue, R. A. Palmer, J. Patterson. 
J. G. Perrin, Albert L. Pope, Arthur W. Pope, Chas. S. Pope, Geo. 
Pope, Harold L. Pope, Finley R. Porter, J. D. Porter, C. F. Redden. 
W. A. Redding, Herbert Reed, Alfred Reeves, 8. Regar, W. M. 
Remington, Robt. C. Reuschaw, Howard Reynolds. C. W. Richards. 
A. L. Rlker, A. W. Robinson, F. W. Roche, J. Edward Roe, H. P. 
Rolfe, E. H. Rounds, E. F. Russell, J. E. G. Ryan, R. H. Salmons. 
A. E. Schaefer, C. E. T. Scharps, A. R. Scharton, Pierce D. 
Schenck, James Schermerhorn, E. E. Schwarzkopf, H. IT. Sharp, 
W. C. Shepherd, Guy Shields, H. E. Shiland, H. O. Smith, W. H. 
Son, T. H. Spence, F. Ed. Spooner. F. B. Stearns, J. G. Sterling. 
Geo. Stevens, Harry M. Stevens, G. H. Stllwell, C. G. Stoddard. 
Geo. L. aSulllvan, J. T. Sullivan, M. J. Sullivan, Moyer Swaab, 
William M. Sweet, E. R. Thomas, Thomas H. Thomas, Geo. T. 
Thompson, Walter Tlsne, Carl Tucker. Harry Unwln, C. H. Van 
Dervoort, W. H. Van Dervoort, R. B. Van Dyke, Fred. J. Wagner, 
G. A. Wahlgreen, 8. D. Waldon, Chas. E. Walker, Wilbur C. 
Walker, A. F. Way, J. W. Wellington, John C. Wetmore, H. E 
Whitcomb, Walter C. White, Wm. T. White, Windsor T. White. 
P. A. Williams, Jr., J. N. Willys, C. A. Woolson, Leonard Wooster. 
Roy F. York, James C. Toung, George M. Basford, C. H. Gillette. 
C. L Holden, Charles Lewis, Charles R. Stevenson. H. G. Strong. 
C. C. Winnlngham. 



M. & A. M. Holds Third Annual Banquet 



ONE of the most important and happy events of the year 
took form in the third annual banquet of the M. & A. M., 
which was held in the grand ballroom of the Waldorf- 
Astoria during the evening of January 14, as the fitting culmina- 
tion of a week of unusual activities in automobiledom. The at- 
tendance at the banquet was not only large, but the representa- 
tive of nearly every accessory maker of note was present ; speak- 
ers of great prominence entertained the guests and members, and 
the guests included the most prominent of the industry, num- 
bering among them leaders in the manufacture of automobiles. 



The meeting was presided over by H. E Raymond, the retiring 
president of the association, and Col. Charles Clifton, president 
of the A. L. A. M., occupied the seat of honor at the right of 
the presiding official. Joseph L. Barbour acted as toastmaster 
and he delighted his hearers by the piquancy of his witticisms. 
After a short address by President Raymond, the toastmaster 
introduced Col. Charles Clifton, whose address on this -occasion 
was unusually brilliant, and among other things he pointed out 
that the young men' of the industry must take up the burden and 
carry on the good work vigilantly and untiringly: moreover, it 
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was the consensus of opinion of those present that Col. Clifton's 
remarks about efficiency were apropos when he said: "Take effi- 
ciency home with you." It was pointed out that there were quite 
a number of other enterprises into which efficiency should enter. 

Dr. E. R. L. Gould, ex-City Chamberlain, presented a learned 
address, talking about the automobile from the point of view of 
the man who has yet to be introduced, and Clarence Harvey, 
poet and playwright, rung in a quantity of rhyme that threw 
merriment into high gear. When toastmaster Barbour introduced 
Lawyer Edward W. S. Johnston, he pointed out that Lawyer 
Johnston was a man of high standing in the profession (about 
6 ft. 3 inches), and the keen and vigorous way in which he 
handled the automobile subject bore out the contention of the 
toastmaser to the last degree. Col. George Pope was called upon 
to respond to the compliment which was paid to him in view of 
his most efficient work as chairman of the A. L. A. M. show 
committee, and in his customary happy way he made a brief re- 
sponse. Secretary Sweet, of the M. & A. M., had an opportunity 
to exercise his rare executive ability, and his work was so entirely 
well done that toastmaster Barbour complimented the assemblage 
upon having the benefit of his work and his presence. President 
Raymond made the closing address, thanking his confreres .for 
their support and co-operation ; he said that the work which he 
was called upon to do was in the nature of crystallizing previous 
efforts, and that in his opinion his successor would have to bear 
the brunt of a large undertaking, but that he would have the 
support of the most enthusiastic organization of which he had 
knowledge. 

Among the guests were the Hon. Frank C. Laughlin, Col. 
George Pope, chairman A. L A. M. show committee; Merle L. 
Downs, secretary A. L. A. M. show committee; Alfred Reeves, 
general manager A. L. A. M. ; Coker F. Clarkson, secretary and 
general manager of S. of A. E. ; Samuel A. Miles, general man- 
ager of the N. A. A. M. ; Chester I. Campbell, manager Boston 
Show and Robert W. Barbour. Messrs. Sidney S. Meyers, coun- 
sel M. & A. M., and T. E. A. Barthel were also present 

ACCESSORY MAKERS REPRESENTED AT THE 
BANQUET 

The Fl«k Rubber Co.— H.. G. McGaw, H. T. Dunn, A. N. 

Mayo, L. Bennett, \V. P. Kearney, Claude Piatt, G. A. 

Ludlngton, J. C. Cole, J. B. Cothran, F. H. Ayres, H. G. 

Flsk, Wm. E. Hyslop. 
American Ball -Bearing Co. — W. C. Baker, F. H. Teagle. 
The Goodyear Tire and Rubber Co. — W. T. Teagan, Chas. 

Measure, A. F. Osterloh, E. F. Jackson, G. M. stadelman, 

W. D. Shilts, Ralph Dowse, J. B. Haus, F. G. Van Bever. 
Phlneas Jones A Co. — Henry P. Jones, H. Percy Jones. 
Isaac Q. Johnson A Co. — M. F. Doty. 
The Hess- Bright Mfg. Co. — Henry Hess. 
Adam Cook's Sons. — Geo. Baum. 

The New Process Rawhide Co. — T. G. Meachem, W. H. 

Dlefendorf, J. F. S. Meachem. 
Strleby A Foote Co. — K. L. Ryman. 

The Veeder Mfg. Co.— C. H. Veeder, E. B. Smith, H. W. 

Lester, D. J. Post 
Brown-LIpe Gear Co. — H. W. Chapin, L. D. Bolton, K. F. 

Peterson, D. M. Coffman, P. J. Dasey, T. J. Wetzel, M. C. 

Warwick. 

Muncle Wheel Co. — O. B. Bannister, H. B. Bannister. 
Dover Stamping and Mfg. Co. — W. H. Dunning. 
Warner Gear Co. — C. E. Davis, R. P. Johnson. 
Hodgman Rubber Co. — G. B. Hodgman, S. T. Hodgman, A. 
W. Warren. 

Lovell-McConnell Mfg. Co. — F. H. Lovell, D. A. McConnell, 

W. O. Turner, J. E. Mlllen. 
Newark Rivet Works. — N. E. Smith, R. H. Trlmpl. 
The Hartford Rubber Works Co. — J. D. Anderson, E. S. 

Benson, E. S. Roe, Chase Langmald, W. T. Powell. 
The Wlllard Storage Battery Co.— F. S. Cassoway. 
Gabriel Horn Mfg. Co. — S. Obermer, C. H. Foster. 
Continental Rubber Works. — T. R. Palmer, G. C. Russel. 
Kellogg Mfg. Co.-*J. F. Weller, M. R. Anstlce. 
The Firestone Tire and Rubber Co.— H. S. Firestone, S. G. 

Carkhufr, R. J. Firestone. A. S. Partridge, T. J. Glenn, 

D. C. Swander. F. H. Martin, W. R. Walton, J. V. 

Mowe. W. F. West, C. H. Gerhold, O. J. Abell, C. E. 

Jackson, W. H. Bell, L. E. Sisler. 
George A. Haws. — Michael J. Martin, Henry E. Haws. 
Lebanon Steel Casting Co.— W. H. Worrilow, W. E. Farrell. 
Apple Electric Co.— V. T. Apple. „ 
AJax-Grleb Rubber Co.— Wm. G. Grleb, J. C. Matlack, H. W. 

Stimpson. 

Westchester Appliance Co.— H. M. Duncan. 

Diamond Chain and Mfg. Co.— L. M. Wainwright, W. C. 
Roby, J. W. Spray. 

The Wm. Cramp A Sons Ship and Engine Bldg. Co. — Court- 
land D. Cramp. 

The Sprague Umbrella Co. — J. H. Sprague. 

The Chandler Co.— L. J. Chandler. 

Standard Roller Bearing Co. — T. J. Heller, F. M. Germane. 

C. A. Mezger, Inc.— R. H. Montgomery. 

Gray A Davis. — S. P. Moses. Wm. Gray. 

Western Tool and Forge Co. — O. Reflor, E. C. Conner. 



Reichenbach Laboratories Co. — J. V. Lawrence. 

Vveston-iviott Co. — U. S. Mott. 

C. Cowies A Co. — L. C. Cowles. 

McCord Mfg. Co.— P. L. Barter, J. W. Cain. 

tosepn Dixon Crucible Co. — Geo. E. Long, L. H. Snyder. 

Morgan A Wright. — C. J. Builer, A. I. Pnllp, L. C. Weston, 

C. S. Shugart, J. W. Hobos, T. R. Burton, H. H. Colbatn. 
G A J Tire 00.— B. C. Dowse, H. A. Utlhens. 
Chicago Drop i-orge and l-oundry Co. — N. W. Dingwall. 
Light Mfg. and f-dy. Co.— F. S. Brant, E. R. Cassel, E. S. 

Fretz. 

Frost Gear and Machine Co. — C. M. Frost. 

Continental Caoutchouc Co. — J. M. Gilbert, O. 8. Tweedy, 

J. H. Sheldon, C. A. Gilbert, E. E. McMaster, R. R. Drake 
Kelly- Racine Rubber Co. — Chas. F. U. Kelly. 
Stevens Mfg. Co. — S. B. Stevens. 
Leather Tire Goods Co.— C. B. Woodworth. 
The Turner Brass Works. — F. C. Blnkley. 
Ross Gear and Tool Co. — D. E. Ross, E. A. Ross. 
The Hydraulic Pressed Steel Co. — J as. H. Foster. 
The Electric Welding Products Co. — C. E. Thompson, J. A. 

Krider. 

J. Ellwood Lee Co. — J. Ellwood Lee, Sam Wright, A. A. 

Garthwaite, 1. S. McClurg. 
The Crosby Co. — Wm. H. Crosby. 

Covert Motor Vehicle Co. — B. V. Covert, P. A. Clum. 
Hartford Suspension Co. — E. R. Waterman, A. Waterman, 
W. R. Smith, F. Nellson, Ed. Helmus, W. P. Mont- 
gomery, E. H. Finch. 
The Manufacturers' Foundry Co.— Ed. W. Beach, F. C. 
Fromm. 



Hayes Mfg. Co. — H. J. Hayes, E. D. Emmons. 
Vacuum OH Co.— G. K. Bradfleld, W. F. 



F. B. 



Kemball, 

Thurber. 

The National Coll Co.— F. A. Wood, Harold Kellog. 
The Whitney Mfg. Co.— W. W. Totman, H. L. Sevln, C. E. 
Whitney. 

Vanadium Metals Co. — J. Rogers Flannery, V. C. Lassen. 
Pennsylvania Rubber Co. — S. G. Lewis, Chas. M DuPuy. 
The Tlmken-Detroit Axle Co.— H. W. Alden, A. R. Demory, 

E. W. Lewis. 

National Tube Co.— J. G. Bateman, C. H. Wood, J. J. Dunn, 
E. Holllnger, J. J. Kennedy. 

Warner Mfg. Co. — T. W. Warner. 

Cleveland Speed Indicator Co. — W. R. Kisslck. 

The Royal Equipment Co.— W. G. Hoag, R. B. Curtlss. 

The Diamond Rubber Co. — E. P. Weber, H. J. Woodard, 
E. H. Fitch, L. K. RIttenhouse, N. E. Oliver, C. B. Myers, 
J. Q. Goudle, O. J. Woodard, W. B. Miller, J. B. Braden, 
C. E. Mathewson. 

The New York- Edison Co. — H. Robinson. 

Castle Lamp Co. — H. J. Qulnn, F. E. Castle. 

The B. F. Everltt Co.— W. O. Briggs. 

Briscoe Mfg. Co. — J. A. Boyle, A. J. Klnnucan. 

National Carbon Co.— N. C. Cotablsh, A. E. Carrier. 

S. F. Bowser A Co.— S. B. Bechtel, E. M. Savercool, A. Stat*. 

The Tlmken Roller Bearing Co. — W. R. Tlmken, E. B. Lan- 
sier, H. Ely, H. J. Porter, W. P. Culver. 

The Sparks-Withlngton Co. — Wm. Sparks. 

The Standard Welding Co.— W. S. Gorton, L. D. Rockwell. 
W. H. Plnovey, A. Bryon, E. I. Hemsolm, Chas. Miller, 
L. F. McClemen, T. L. Dodd. 

Standard Thermometer Co. — F. W. Whitcher, Rollin Abell. 

Baldwin Chain and Mfg. Co.— Wm. H. Gates, H. V. Green- 
wood, C. J. Ewens. 

Consolidated Rubber Tire Co. — Van H. Cartmell, F. A. Sea- 
man, F. E. Holcomb, E. S. Roberts, Otis Cook. 

E. B. Van Wagner Mfg. Co.— E. B. Van Wagner, W. A. Clare. 

Columbia Lubricants Co. of New York. — C. S. Stowe, Wm. B. 
Sheddan. 

The Parish A Bingham Co. — Wm. Cairns. 
The Stromberg Motor Devices Co. — W. R. Johnston, W. L. 
O'Neill. 

The Mlchelln Tire Co.— J. A. Atwell. 
Havollne Oil Co. — T. E. Tomlinson. 

The Badger Brass Mfg. Co. of New York. — Lewis J. Keck, 

Wm. L. Yule. R. H. Welles, Ezra Kirk. 
Claire L. Barnes. — E. J. Northwood, L. H. Loveland, W. H. 

Hitchcock. C. M. Hall, C. L. Barnes. 
Billings A Spencer Co.— L. D. Parker, F. C. Billings. 
Livingston Radiator and Mfg. Co. — E. G. Bruckmaa. 
A. R. Mosler A Co. — A. R. Mosler, C. C. Boynton. 
The Schwartz Wheel Co. — L. S. Bowers. 

The Ferro Machine and Foundry Co. — D. R. Wilson, C. B. 

Wilson, J. A. Day. 
Hayes Wheel Co.— C. B. Hayes. 

The B. F. Goodrich Co.— W. H. Tule, W. O. Rutherford, A. 3. 
Wills, G. O. Simpson, H. B. Llmric, H. B. Nlblette, B. A. 
Bedell, H. A. Price, H. E. Raymond. 

The Seamless Rubber Co. — Warren Williams, E H. Whit- 
man, J. V. Alden. 

J. H. Williams A Co.— H. Alkman, F. W. Trabold, J. H. Wil- 
liams. 

Janney, Stelnmetz A Co. — J. A. Janney, Jr., J. A. Stelnmets. 
Thertnold Rubber Co.— J. O. Stokes, F. S. Wilson. 
Crucible Steel Co. of America.— C. F. Blue, G. W. Sargent 
The Dean Electric Co. — R. H. Manson. 

Salisbury Wheel and Mfg. Co. — S. H. Penfleld, E. D. Shear- 
man. 

A. O. Smith Co. — A. O. Smith. S. R. Smith, James S. Slnyard. 
Kokomo Electric Co. — Chas. T. Barnes. 

Weed Chain Tire Grip Co.— W. B. Lashar, H. R. Swarti, 

H. D. Weed. 

L. C. Chase A Co. — J. Hopewell, C. F. Hopewell, F. B. Hope- 
well. James Clemens. Wm. Mailand, E. N. Clark. 
The Electric Storage Battery Co.— Chas. Blizard, Albert 

Taylor. 

Hancock Mfg. Co. — H. W. Hancock, F. E. Taylor. 
Byrne, Kingston A Co. — J. W. Johnson. 

Swlnehart Tire and Rubber Co.— W. W. Wuchter, C. W. 

Moody, E. O. Hoofengamer, A. J. Greene. 
The Jones Speedometer Co. — J. W. Jones, G. L. Holmes. 
Medina Stamping Co. — H. W. Robins. 

Empire Tire Co. — C. E. Murray, A. B. Cornell, W. G. Whlt- 

lock, C. H. Semple. 
N. Y. A N. J. Lubricants Co. — J. H. Bennis, F. J. Barnes. 
A. Schrader's Son, Inc. — M. C. Schwelnert. T. O. Eokhardt. 
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C- F. Splltdorf P. J. W. Kelley, G. H. Murphy, W. J. 

Murray. " 

Auto Parts Mfg. Co. — A. W. Tyler. Jr. 

Edison Storage Battery Co.— H. L. Davison, Hlett. W. O. Bee. 
American and British Mfg. Co. — G. W. Hoadley, J. W. Goetz, 
D. B. Hill. 

The Republic Rubber Co.— J. H. Kelly, F. G. HiU, B. C. 

Swlnehart, S. G. Rlgdon. 
Klnsey Mfg. Co. — Isaac Klnsey. 

Union Drawn Steel Co. — Thomas Towns, F. H. Bagle. 
O. W. Young. — A. F. Kauffman. 



Consolidated Rubber Tire Co.— E. J. TOti-^^Ar 

Dorian Remountable Rim Co. — F. L. C. **• «- _ 

Empire Tire Co.— M. R. Margerum. Koseii- 

Gemmer Mfg. Co. — G. B. Wilder, E. S. ** ^Otoad 

Auburn Auto Pump Co. — C. B. Penney. . _ 

Oliver Mfg. Co.— A. V. Martin, J. M. BhertrOOd, H Oliver. 

Western Tool & Forge Co. — E. S. Crosby. 

B. F. Goodrich Co.— E. C. Tibbitts, H. K. Raymond. 

The Hoffecker Co. — J. P. Hunting. 

Booth Demountable Rim Co. — Martin Mullen, Geo. L. Dorr. 
Brandenburg &. Co. — G. B. Brandenburg, J. I. Brandenburg. 



S. of A. E. Held a Very Successful Banquet 



FOLLOWING the first day's business activities of the So- 
ciety of Automobile Engineers, convening at the Automo- 
bile Club of America on January 11, the annual banquet 
was given to by far the largest number of members, and the 
most distinguished list of guests within the experience of this, 
body. Before the banqueters sat down to the elaborate repast 
that was prepared- for them under the direction of the efficient 
entertainment committee, the retiring president, Howard E. 
Coffin, made a few apropos remarks that were rendered the more 
brilliant, if possible, in view of their terseness and brevity; he 
founded the keynote for harmony, and the carrying on of the 
work of the society with a view to the ultimate standardization 
of the materials used in automobiles, intimating that the pros- 
pects for the continuance of a vigorous campaign are in nowise 
threatened, and this idea is particularly entertained in view of 
the succession to the presidency of Henry Souther, and the con- 
tinuance of the services of Coker F. Clarkson, whose work as 
general manager has attracted wide attention, and the fame of 
the society has spread through the plants devoted to the manu- 
facture of automobiles and accessories everywhere. There will 
be no better" way of pronouncing the splendid success of the 
society and the interest that is being taken in its work than to 
print here the names of those who were present and participated 
in the discussion before the banquet, and to say that they were 
readily persuaded to remain until the banquet was over. 

MEMBERS AND GUESTS WHO DISCUSSED THE S. OF A. E. 

BANQUET 
Quests 

E. Fried 

F. C. Tygard 
F. Burgess 
R. Allerton 
R. L. Morrell 
H. O. Haight 



W. S. L«twett 
C "W. Rice 
David Beecrof t 
W. M. Sweet 
J. S- Marvin 
R_ 11. Randall 
■W. L- Marsh 

R. T?. Russell 
Frederick Charavay 

A. R. Miller 

B. V. Covert 
Herbert Chase 
Charles B. Loxier 
Joseph Tracy 
John A. Mathews 
George W. Sargent 
A. P. Sloan, Jr. 
George K Brad field 
T V. Buclcwalter 
Ernest L- Smith 
Thomas PTosser 
W. P. Kennedy 

W. E. Hogle 
Oeo. EL Hasard 
A. L- Haskell 

C. B. Wilson 

A. C. Bergmann 
r. p. Johnson 
H- C Wilson 
Charles Hay ward 
J. A- Anglada 
Bertram teller 
E. T. Blrdsall 
J. BUor 

£ £ Renter 
CL F. Clarkson 
Geo. B. Case. 
hT O. Chataln 
cT E. Clemens 
Charles Cuoo 
H- V. Cunt* 
ST 8. Drurnrnona 
r iT Eberhardt 
5. K. Donaldson 
Edward Enter 
H. K. Cofnn 



Members 

Herbert C. Colburn 
C. E. Davis 

A. M. Dean 

B. L. Madden 
Geo. P. Dorrls 

A. H. Doty 
Burton G. Ellis 
Thos. J. Fay 
David Fergusson 
Radclyffe Furness 
Christian Girl 

B. D. Gray 
Wra. Gray 
Otto Heins 
Roger B. Whitman 
Victor W. Kllesrath 
Max Tost 

J. S. Bretz 
Frank H. Floyd 
Chas. D. Shaln 
L. B. Alexander 
P. M. Heldt 
Henry Hess 
M. R Hutchison 
F. R. Hutton 
Edw. B. Jacobson 
H. H. Kennedy 
Jas. A. Kline 
M. C. Krarup 
Louis Krynltz 
J. M. Lansden 
A. L. McMurtry 

C. 8. Mott 
Lars G. Nilson 
A. J. Poole 

F. H. Poor 
H. L. Pope 
N. B. Pope 
Walter A. Frederick 

D. F. Graham 



Arthur A. Greenlck 
Wm. Hasselkus 
M. L. Lothrop 
W. V. Lowe 
Ernest Lunn 
Howard Marmon 

C. E. Mead 
Claire L. Barnes 
Wm. H. Barr 
H. A. Buzby 
Clyde E. Dickey 
A. R Mosler 

George E. Merryweather 
F. E. Moskovlcs 
R. E. Northway 
Jesse T. Pratt 
H. Vanderbeek 
V. G. Von Rottweiler 
Newton A. Wolcott 
A. W. Morris 

0. A. Light 
H. G. Baldwin 

F. E. Couch 

D. A. McConnell 
R. A. Radle 

Fred. C. Burkhardt 
Geo. B. Fuller 
C. A. Neracher 

1. Jay Shults 
C. B. Hayes 
J, H. Parker 
Frank D. Carney 
Clement Booth 
Adolph L. DeLeeuw 
Charles B. Whittelsey 
Jas. C. Angellno 

H. W. Alden 
V. G. Apple 
Jerome J. Aull 
Wm. P. Barba 
Wm. G. Bee 

G. G. Behn 
F. H. Berger 
F. R. Boynton 
W. H. Cameron 
A. L. Riker 



Edw. K. Rowland 
Jos. Schaeffers 
C. W. Splcer 
H. M. Swetland 
P. S. Tice 
Enrique Touceda 
Herbert L. Towle 
Frank H. Trego 
Wm. H. Tuthill 
W. H. VanDervoort 
Guy W. Vaughan 
W. G. Wall 
Thos. W. Warner 
G. A. Wells, Jr. 
W. C. Wenk 
J. P. Wetherill, Jr. 
A. H. Whiting 
C. E. Whitney 

E. R. Whitney 

F. E. Whitney 
E. C. Wilcox 
E. S. Fretz 

J. A. Halford 
Leonard Kebler 
Edward A. Ross 
Wm. H. Son 
Hy. A. Bugle 
Wm. H. Brudi 
Jos. W. MacKay 
Chas. L. Schwarz 
C. H. Wood 
Chester S. Rlcker 
Wm. E. Carpenter 
A. C. Gibbons 
W. W. Totman 
Thomas Towne 
J. G. Vincent 
L. M. Wainwright 
Lawrence Whitcomb 
Beni. B. Bachman 
W. S. Kendrick 
Chas. W. McKlnley 
E. R. Rltter 
Henry Souther 
J. C. Chase 



Davenport Preparing for Its Annual Show 

Davenport, Iowa, Jan. 16 — The Davenport Automobile Club 
will hold its second annual auto show in the Coliseum, Daven- 
port, Iowa, February 9 to 12. There will be special decorations, 
music by a military band and special exhibitions on the stage, 
in addition to eighteen big exhibits on the main floor. 

The show, coming as it does between the Chicago and Minne- 
apolis exhibitions, makes it possible for manufacturers and 
dealers to exhibit their cars and chassis here. 



Preparing for Brooklyn Dealers' Exhibition 

A decorative scheme of unexampled gorgeousness is being 
worked out for the Brooklyn Automobile Show, which is to be 
held in the Twenty-third Regiment Armory troTTi February 18 
to 25, under the auspices of the Brooklyn \* tot VeV« c * c ^ ca ^ cts 
Association. Pal, the artist, who did tht ^ \ «a\tAW8 s 
Madison Square Garden Automobile. Sn. ^ vfitu 
first prize in the competition for a tv^o*^ ^**, 



Troy Club Anao^ 

Troy, N. Y., Jan. 16-TH.. ^% \l 
the Automobile Club of Tr 0 ^ A 
the week of January 30. giv^, ~ 
industrial expositions ever •u ' 
tically every dealer of Trr* 
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Decoration and Equipment of Chicago Show Completed 



CHICAGO, Jan. 16— The last detail of the scheme of deco- 
ration and equipment of the Chicago automobile show has 
been completed. Actual work on some of the material com- 
menced three months ago and a great part of it is practically com- 
plete. No less than six decorating concerns are at work, the 
workmen including scenic artists, sculptors, staff makers, car- 
penters, sign makers, workers in papier mache, artificial flowers 
and art glass, plumbers, electricians, carpet-makers, and foresters. 

So much favorable comment resulted from last year's garden 
scene with its giant trees, bronze railings and gates, brick walls 
and blue sky, that the management was loth to depart from ii 
but finally decided to stick to its time-honored custom of a 
complete change in the main building. And so the English 
garden has given away to a French scene typical of the times 
of Louis XIV. 

Perhaps the most striking features of the Coliseum display 
will be the ceiling and four gigantic fountains. The entire roof 
of the building, 300 by 175 feet, will represent stained glass 
supported on massive scrolls of bronze. 

The main floor of the Coliseum is divided into four sections, 
each 113 by 47 feet. In the center of each section a fountain 
will be erected, 30 feet wide at the base and 38 feet high. The 
central column will be illuminated, as will also a huge lantern at 
the top. Water will fall in a four-foot column from a height 
of 28 feet. Stretching away to right and left, will illuminate 
shell-shaped vases, mounted 10 feet in the air on ornamental 
bases, each vase being about 6 feet high by 5 feet wide. Be- 
tween them will be lamp posts bearing clusters of 12-inch and 16- 
inch lighted globes. The beauty of all these features will be 
enhanced by floral decoration. 

At the aisle fronts of the central spaces lampposts bearing 
[2-inch globes and vases and real flowers will mark the entrance 
to the spaces. On the opposite side of the aisle, entirely cov- 
ering the iron girders which support the building, massive pil- 
lars will extend from the floor to the gallery, each pillar about 
(8 feet high, of design to correspond with the fountains and 
other central features. These will support the ceiling, also of 
ornate construction, through which at intervals of 11 feet, will 
protrude 500-watt tungsten burners, this being the first demon- 
stration on a large scale of this new light in Chicago. The 
illumination of the building as a whole will be more elaborate 
and more brilliant than heretofore. 

The gallery will be similarly treated. The present seating will 
be covered by a temporary platform to accommodate exhibits 
of accessories. The scene along the front will correspond with 
the ceiling and at each truss, 24 feet apart, there will be an 
ornamental column with an illuminated cap. Running back from 
these columns will be ornamental panels which will enclose the 
iron girders. Similar effects will be produced on the three 
floors of the Annex. 

But the splendid effects of last year have not been entirely 
discarded. Some of the exhibitors in the First Regiment Ar- 
mory expressed a desire that the trees, gates, walls, railings 
and shrubs which made up the English garden, be transferred 
to their department of the show. With necessary modifications 
this will be done. Giant trees will be a feature of the central 
spaces — somewhat smaller than the 65- foot specimens used in 
the Coliseum last year but fully as large as the building can 
accommodate. Trees will line the gallery also. 



ber, of proven competence, from every company exhibiting. 

Every available space in the Coliseum has been taken, and there 
will be many different lines of automobiles shown, both in pleas- 
ure and commercial machines. 

The Coliseum decorations will be on a gorgeous scale with a 
floral background and the entire ceiling and walls hung with 
a profusion of smilax. A long list of society ladies will act as 
patronesses, and their assistance will make it the big sociaV 
event before the beginning of Lent. 



Dates for Worcester Show 

Worcester, Mass., Jan. 16 — The Worcester Licensed Automo- 
bile Dealers' Association will hold a show February 1 to 4, and 
the choice of places has narrowed down to two. Space is al- 
ready in great demand by leading auto accessory and supply 
dealers. 

Arrangements are also being completed for special music, the 
decorative schemes and some unique and novel display effect* 
in the electrical line. 

Members of the Show Committee, with Walter L. Weeden. 
of Worcester, who has been selected to manage the show, were 
in New York for several days in attendance at the New York 
show and arranged for special features for the Worcester affair. 



Space at Premium at Omaha 

Omaha, Jan. 16 — Preparations for the Sixth Annual Automo- 
bile Show of the Omaha Dealers' Show Association are rapidly 
nearing completion. The show, which opens February 20, will' 
be divided into three parts. On the main floor of the auditorium- 
will be the pleasure vehicles; in the basement will be the com- 
mercial vehicles, and on the stage oi the auditorium the acces- 
sories exhibit. 

There will be thirty-eight exhibitors. Nine . companies will- 
exhibit motor trucks, and five automobile supplies. 

Lack of sufficient space is the only thing that handicaps the 
dealers now. As there will be some sixty-five different makes 
of cars exhibited, and each dealer wants to show several models 
of each car, even the best arrangement of exhibits has failed to 
provide sufficient room. 



St. Louis Exhibition a Big Society Event 

St. Louis, Jan. 16 — The St. Louis Automobile Show, to be held 
the week of February 13 at the Coliseum, it will be strictly co- 
operative, with net profits returned to the exhibitors. The show 
committee, which has entire management, consists of one mem- 



Philadelphia Has Poor Show Facilities 

Automobile exhibitions have become so important in modern, 
commerce that they have outgrown all the buildings that have 
been used for the housing of the various shows all over the 
country, with one or two possible exceptions. In New York. 
Madison Square Garden is desperately pressed to accommodate 
the exhibitors of one wing of the industry; in Chicago, the 
annual display will have to be held in two buildings; in Detroit, 
there is an overflow show as a protest against the lack of a 
suitable building, and the present exhibit at Philadelphia requires- 
two armories to show the cars of only one section of the 
industry. One of two things must take place in the immediate 
future. Either the show idea will have to be curbed, with all' 
that such a proceeding means to both manufacturers and public, 
or adequate buildings to accommodate the exhibitions must be 
erected. There can be no question as to the value of a vast 
exhibition hall to every first-class city in the land. The ability 
to house a national convention is a distinct asset to any city 
and is readily convertible into dividends. One of the uses of 
such convention halls would be the automobile shows, and such 
must be built in cities like Philadelphia, Detroit and other 
places where conditions are strained, and the good result that: 
should be realized is put into jeopardy. 



Digitized by 



Google 



January ig, 1011 



THE AUTOMOBILE 



Central Ohio Agencies for 1911 

Columbus, O., Jan. 16 — The following 1911 agencies in Colum- 
bus and central Ohio have been announced: F. E. Avery, 1199 
Franklin avenue — Packard and Waverly in six counties. Robert 
F. Boda & Co., 25 North Fourth street — Mitchell in central Ohio 
and National in Columbus. Broad-Oak Automobile Company, 
621 East Broad street — Chalmers and Pierce-Arrow in thirteen 
counties in central Ohio. Central Ohio Motor Car Company, 61 
East Spring street — Olds and Oakland in central Ohio. Curtin- 
Williams Automobile Company — 86 North Fourth street — Peer- 
less and Cadillac in ten counties in central Ohio. Franklin 
Motor Car Company, 174 North Fourth street — Franklin, Owens, 
Reo and Inter-State in central Ohio. Charles Schiear Motor Car 
Company, 176 North Fourth street — Hupmobile in central Ohio. 
Early Motor Car Company, 177 South High street — Halliday and 
Herreshoff for Ohio and Rambler for central Ohio. John H. 
Howald, 172 North Fourth street — Buick and Welch in central 
Ohio. Fred Kaiser & Co., 38 West Main street— Bergdoll in 
fourteen counties. Studebaker Auto Company (branch), North 
Fourth street — Studebaker, E M. F. and Flanders 20 in central 
Ohio. Adamson Auto Company, West Mound street — Jackson, 
Haynes, Lambert and Brush in central Ohio; also Lambert 
truck. Columbus Buggy Company, Dublin avenue (manufac- 
turers) — Fires tone- Columbus and Columbus Electric; United 
States Carriage Company, South Fourth street — Apperson and 
Great Eagle in central Ohio. R. C. Wescott, 972 North High 
ttreet — Regal, Reading and De Tamble in central Ohio. O. G. 
Roberts & Co., 933 East Gay street — Overland, Stoddard-Dayton 
and Marmon for central Ohio. Snyder Auto Company, 765 
East Long street — Abbot-Detroit in nine counties. Hudson Auto 
Company, Xorth Fourth street — Hudson and American in cen- 
tra/ Ohio. Kimmell Bros., 170 North Fourth street — Speedwell 
and Badger in central Ohio. Ohio Auto Company, Goodale and 

Park streets Ford in three counties. Cummins Auto Sales 

Company, North Fourth street — Elmore in central Ohio. United 
Motor-Columbus Company, 58 East Spring street— Maxwell and 
Columbia in central and southern Ohio and three counties in 
Kentucky. Williams and Schlereth, 755 East Long street— 
Wayne-Detroit in central Ohio. The J. I. Case Company, Vine 
street— Case in Ohio. M. Able, 165 North Fourth street— 
Baker Electric The Warren & Southwick Company, Cleveland 
avenue— Ryder-Lewis and Garford truck. Reliance Truck & 
Garage Company, rear 112 East Broad street— Reliance truck. 
E. H Huffman, 141 East Town street — International Harvester 
rteHvery ■wagon. 



Minneapolis Dealers Organize 

Minneapolis, Minn., Jan. 9— To promote the feeling of good 
will among automobile dealers in Minneapolis, a club has been 
formed which will be known as the Minneapolis' Motor Club. 

The officers of the club are R. J. Randolph, president; A. E, 
Thompson, and C. S. Marshall, vice-presidents; A. N. Smith, 
secretary and T. E. Horton, treasurer. The directors are F. J. 
MacArthur, A. F. Chase and H. S. Haynes. The club head- 
quarters will be at the Dyckman hotel. 

The club will hold contests, and for this purpose a committee 
was appointed with Harold Vorce as chairman. H. E. Wilcox 
of the Wilcox Motor Car Co. of this city was appointed chair- 
man of the technical committee. 



Anderson Co. Changes Name 

Dktkoit, Mich., Jan. 9— The corporate name of the Anderson 
Carriage Co. of this city has been changed to the Anderson 
£-j ectr| - c Car Co. The company has been in business since 1895 
in Detroit, having been moved from Port Huron in that year. 
The new members of the directorate are C. M. Bacon, G. D. 
Fairgrieve and W. H. McFarland of Detroit and F. E. Price 
of Chicago. 



Firestone Adds Big Kit** ^ *Q t0 ry 

Akron, O., Jan. 16 — The Firestone Tire . $itfo er Co has 
gone into rim manufacture on a large sca' e lf l direct compe- 
tition with the rim combine. This announcerJ* c flf Was mal j e at 
the New York Automobile Show by H. S. Firestone, president 
of the big tire company. Further, this company has completed 
the plant and it is now in operation. 



National Opens Hoosier Branch 

Indianapolis, Jan. 16 — The National Motor Vehicle Co., In- 
dianapolis, Ind., has opened a local branch in Indianapolis at 
426 N. Capitol avenue, which will take charge of Indianapolis 
and Indiana business, and is in charge of B. M. Wiley, assisted 
by John D. Aitken, the latter better known as "Johnny" Aitken. 
who has made quite a reputation driving National cars in the 
various race meets for the past year or two. 



Tracy Exhibits New Dynamometer 

The new Tracy dynamometer, as here illustrated, is being ex- 
hibited at the Garden Show in the basement, and is attracting 
marked attention on the part of automobile engineers because of 
its rugged simplicity, and the wide range of service of which 
it is capable. Referring to the illustration, the motor Mi under- 
going test rests upon adjustable pedestals and the crankshaft of 
the motor is connected to the dynamometer through the tumble- 
shaft T2 requiring the use of universal joints Ji and J2, leading 
to an outboard bearing which carries the fanshaft and the arm 
Fi to which is adjustably attached the veins Vi and V2. The 
tachometer Ti is belted to a pulley on the fanshaft, and this in- 
strument, instead of being graduated in revolutions per minute, 
is calibrated to read in horsepower, there being one scale on the 
dial of the tachometer for each of the positions to which the 
veins Vi and V2 may be adjusted on the arm Fi. Adjusting 
the veins outward in the radial plane increases the power re- 
quired to propel the fan at any given speed, and it has been 
found in practice that this form of dynamometer offers a wide 
range of testing opportunities, so that the various types and 
sizes of motors may be quickly tested, and one of the points 
which should not be overlooked in the discussion of this 
dynamometer lies in the utility of the same for continuous load- 
ing of the motor, undergoing test. In discussing the details of 
the dynamometer with Mr. Tracy, he pointed out that the 
tachometer is calibrated at each of the allowable speeds, under 
the several loading conditions by means of an electrical equip- 
ment, and that the result obtained in this way reduces the pos- 
sible error to that of the tachometer which is guaranteed to work 
with an error limit which is considerably less than 1 per cent 
The equipment rests upon a heavy cast-iron platen so that an un- 
balanced motor running at a high speed is held down, and the 
operator is enabled to do his work under favorable conditions 




Tracy fan-dynamometer 
Including a calibrated fan a »J 
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SOME OF THE NUMEROUS UTILITIES SEEN AT THE BIG 



A mntlOT tYl A f f^Q^Ofi^Q SHOWS THAT APPEALED WITH MORE THAN USUAL FORCE 
I\U1UU^ attC33WHC» TQ „ THE AUT o M OBILE» REPORTERS 



AT the recent shows many accessories designed to add com- 
fort to the motorist and to make easy the performance of 
tasks that might otherwise prove irksome to the ease- 
loving were noticed by The Automobile reporters. Likewise 
many improvements on existing accessories and tools were in 
evidence, all designed to simplify, as far as possible, the various 
tasks that confront the autoist. The devices noticed below are 
a few of those which appealed forcibly to- the newsmen. 



they are especially adapted to automobiles for the attaching of 
curtains, tops, tire cases, slip covers, etc., they may be used with 
equal facilities on carriages, leggins, coats, sleeping bags, tool 
bags, etc. 

As may be seen in the accompanying cut (Fig. 3) the principle 
underlying the manufacture of these fasteners lies in a spiral coil 



Starting the Car from the Seat 

Adapting the principle of the old Archimedes screw as it is 
applied to-day in automatic screw-drivers and wrenches, the Keen 
Starter Company, Inc., 66 West Forty-third street, New York 
City, has placed on the market a motor-starting device which 
admits of the starting of a car from the seat. 

At the extreme front end of the car (Fig. 1) and bolted to the 
side frame member is a bearing bolt which holds the spiral bar at 
both ends. The rear end of the bar is idle, while to the front end 
of the bar is attached a small sprocket pinion. A long 
lever is attached to the side frame member at the driver's 
seat, and at the center of this lever is a shaft which connects 
with the male member of the screw which fits over the long 
spiral. From the sprocket pinion on the front end of the screw 
a chain is carried to a large sprocket wheel (Fig. 2) attached 
where the starting crank regularly is attached and utilizing the 
same shaft and pinion as is furnished regularly on the car. A 
backward movement of the lever turns over the motor just the 
same way as if it were being cranked by hand with a crank 
handle. It is claimed that the device eliminates all back-firing. 




Handy Fasteners for Auto Upholstery 

Broga Automatic Fasteners are designed for use anywhere that 
a fastener may be used. By that is meant that while primarily 




Fig. 2 — Showing method of application of the Keen Starter 

spring, encased within two concave plates forming a socket 
button so spaced as to allow the coil spring to expand and con- 
tract when passing over the head of a stud or post. The coil 
spring is in tension only during the act of fastening or unfasten- 
ing the curtain. With the goods fastened the spring is in nor- 
mal position with no strain on it at all. This insures long life and 
flexibility. These fasteners are designed with a wide and evenly 
distributed gripping surface of two plates which entirely eliminate 
any possibility of fastener tearing out of goods. When there 
is any wind or other strain, it pulls coil spring under shoulder of 
stud and automatically locks fastener in place, the harder the 
strain the more securely it holds, yet it operates as easily as 
buttoning and unbuttoning a coat. The smooth surface of the 
fastener also makes it possible to stamp 
thereon any desired emblem or trade-mark. 
The Broga Automatic Fastener Company, 
of Syracuse, N. Y., is the maker. 



Fig. 1 — Showing the Keen Starter applied to a Peerless car 



Gas Tanks for Lighting Outfits 

The accompanying illustration (Fig. 4) 
shows the outward appearance of the Vic- 
tor gas tank, which embodies many new 
features in gas tank construction. A special 
form of internal construction gives a great 
amount of storing space for gas, and a 
special purification process is used which 
gives a clear white flame of purest quality. 
The end of the tank is welded in the shell 
by the oxy-acetylene process which makes 
the shell and end practically one piece. 
This insures the maximum of strength. 
The tank is regularly supplied in copper 
finish, highly polished, but when specially 
ordered can be furnished in nickel at a 
slight additional cost. Heavy stamped steel 
brackets are furnished which are equipped 
with a special, quick, attaching thumb nut. 
giving instantaneous adjustment. In the 
recess formed by the bottom is fitted a 
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Fig. 3 — Types of Broga fasteners 



gauge to tell 
the amount 
of gas in the 
tank at any 
time, also a 
check on the 
proper filling 
from time 
to time. 
This tank is 
manufac- 
tured by 
The Com- 
pressed Gas 
Tank Com- 
pany, of 
Canton. 
Mass. Two 



sizes are made, the larger for touring cars and the smaller for 
runabouts. ' 

Friction Disc Windshields 

No recognized principle of good mechanical construction and 
operation has been overturned in making Standard Friction 
Shields "original." The control is comprised of friction discs, the 
tension of which can be regulated to suit individual requirements. 
The shield is operated with the free hand, there being no set 
screws or lugs used in the adjustment (Fig. 5, 6 and 7). This 
construction is so rigid that no amount of vibration or wind pres- 
sure is sufficient to cause the upper half to topple over. Such 
little wear as may in 




9 and 10), is man- 
ufactured under 
five United States 
letters patent, and 
the company o f 
the same name, 
which is located in 
Bush Terminal, 
Brooklyn, claims 
that this in no way 
infringes on any 
other non-skid de- 
vice on the mar- 
ket. The principle 
of the device is 
similar to that of 
other chains on the 
market in that it 
consists of cross- 
members for pre- 
venting the skid- 
ding, held in place by standard chain side members. As will be 
noted in illustration, the cross chain is of the flat link type, es- 
pecially designed with flat back and rounded edges so that it will 
not injure the tire. While the links themselves are of new and 
original construction, perhaps the most striking part of the whole 
chain is the corrugated center link, made of high-carbon solid 
steel, for which the makers claim great wearing properties, owing 
to the fact that this center link is not merely case-hardened on 
the surface, but is hardened all the way through. The cross 

chains are brass- 



Fig. S — Friction disc of Standard windshield 




time develop can be 

effectively taken up by 
tightening: the nut at 
the outer surface of 
the cupped spring 
washers. These 
shields, which are 
simple in construction 
and pleasing in out- 
line are made by tilt 

Emil Grossman Company, 232 West Fifty-eighth street, 
York City. 

Fig 15 represents the Security windshield cleaner, another 
Grossman novelty. This device practically converts an ordinary 
thieVd into a rain vision shield. It consists of a clamp that grips 
the top of the shield in the manner indicated and the drop piece 

contains a rubber squeegee that expels the rain from the glass. 




hig. 4- 



ctor acetylene gas tank embodying many new 



New 



plated and are a fine 
piece of mechanical 
work, having every 
appearance of being 
strong and powerful. 
As the company man- 
ufactures entire sets 
in all sizes and com- 
binations, it has de- 
veloped and perfected 
a side chain fastening device which, it is claimed, does away with 
the need of adjusters. 

The old principle of fulcrum and lever has been ingeniously 
adapted to the needs of the case, the result being a powerful, yet 
simple fastener that takes up all the slack of the side chains, at 
the same time holding the cross chains snug and close to the tire, 
so that they are practically noiseless. 



strut-live- fealurt 



A. Sturdy Non-Skid Tire Chain 

Tire chains are almost as necessary as the tires themselves. 
The Atlas chain, which is shown here in various types (Figs. 8, 



Simple Form of Headlight Igniter 

Among the conveniences of the up-to-date automobile should be 
some means whereby the driver may be enabled to light his lamps 



Fig. 8— Atlas Tire Chain. A— Section Klg. 9— Showing Atlas Tire Chain at- Fig. 10 — Atlas Side Chain in various 

touching tire. B — Side view of cross tached and ready for use positions. D — Open. E — Half closed. F— 

chain. C — Road contact view of same. Closed. 



without the necessity of removing his gloves and fumbling about 
in his pockets for the generally elusive match. Such a conven- 
ience is the Koehler Headlight Igniter (Fig. n) manufactured 
by the Champion Igniter Company, of Hudson, Mass. The de- 
vice is simplicity itself. All that is necessary is to turn on the 
gas and pull a knob. There is no necessity for opening the doors 
of the headlights. The knob, which projects through the side of 
the lamp, actuates a striker which forms contact with, the burner, 
causing a spark which ignites the gas, and then returning to its 
former position, ready for the next time the driver desires to 
"light up." 



Clear Vision and Protection for Driver 

That this is the age of specialization is an assertion that no one 
will attempt to deny. A concern that specializes on its product 
has an advantage over its competitors, greater proficiency follow- 
ing as the natural result. This is one reason for the popularity 
of the product of the Banker Wind Shield Company, of Pitts- 
hurg, Pa., which devotes itself exclusively to the manufacture of 
wind shields. 

While these shields for 191 1 will present no radical change in 
general design or appearance, close inspection will show many 
improvements in detailed construction. This is especially notice- 
able in the new automatic ball ratchet hinge (Fig. 12) of the 




double fold No. 2 shield, which, by merely raising or lowering 
the upper half, gives any desired angle, as well as a complete 
double fold over the hood, thereby making a shield to suit alt 
sorts and conditions of weather. 

The vexatious problem of giving a clear vision, with no metal 
strips across the glass to obstruct the driver's view of the road, 
has been solved by the use of channel shelves which support the 
glass, and at the same time by the setting of the upper glass 
fold one-quarter of 
an inch lower and 
forward of the 
lower glass fold, it 
absolutely prevents 
any possibility of the 
rain, wind or dust 
coming through, and 
also stops the whist- 
ling of the wind be- 
tween the two plates 
of glass. The double 
fold over the hood 
is obtained by means 
of an expander 
placed inside the 
telescoping rods, and 
fitted at the end with 
a wheel that tight- 
ens or releases the 
tension as desired ; 
the shield may be 
raised or lowered 
instantly without the 
driver leaving the 
seat. The filler Fig. 12— Hinge of the Banker windshield 
board is cut, finished 

and ready to fit the particular type of car for which it is intended 




Fig. 11— Showing operation of the Koehler Headlight Igniter 



A Handy Ignition Self-Starter 

The general use of the automobile and motor boat has created 
a demand for a reliable and satisfactory device for starting a 
gasoline engine without the labor and danger of cranking. This 
demand has caused thousands of ingenious engineers throughout 
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Fig. 13— Champion Mlsskip Detector 

the country to attempt to produce a self- 
starter. It is evident that the operation 
of the device must be distinctly simple, 
requiring no mechanical knowledge and 
merely the use of ordinary good care. 
Grisco, as shown in Fig. 16, is an igni- 
tion self-starter. It weighs, complete, 6 
pounds. It consists of a compressor, se- 
lector, push rod and connections. The 
compressor is a combined air pump, carbureter and gasoline 
holder. It is an attractive polished brass device 2 inches in diam- 
eter and 8 inches long. It may be placed in any convenient posi- 
tion on the floor or side of the car. 

The tubular plunger contained in the compressor holds sufficient, 
gasoline to start the engine about 150 times and is easily and 
quickly refilled On the upstroke of the compressor air is drawn 

through nu» 
merous small 
holes surround- 
ing the gasoline 
jet. This pro- 
duces a perfect 
homogen- 
eous mixture, 
of exactly the 
correct propor- 
tions of air and 
gasoline neces- 
sary to produce 
a strong explo- 
sive gas. 

By the down 
stroke of the 
compressor this 
highly explo- 
sive gasoline 
mixture is 
forced into the 
connecting tub- 
ing to the selector, which in turn distributes it to the proper cylin- 
•ders where it is compressed. This produces the same result 
within the cylinders that would be obtained by spinning the engine 
and drawing in the charge through the engine carbureter. 

The selector consists of highly polished brass valves 3-4 inch 
m diameter and 3 inches long. These valves, which are operated 
by a simple cam device, close the engine openings perfectly and 
leave absolutely no possibility of leakage or loss of power when 
the engine is running. They are screwed in the petcock openings 
on the cylinders and connected with the compressor by a 1-4 inch 
flexible copper tubing— a single line for the entire system. 

The operation of the starter is distinctly simple, requiring no 
mechanical knowledge, and merely the use of ordinary good care. 
When stopping the engine and the electric current has been turned 
off the operator must wait until the engine is through oscillat- 
ing, then open the selector valves by pushing 
the lever B. This permits the compression 
in the cylinders to set the proper valves, 
thereby opening the passageway through 
the tubing from the compressor A to the 
0 roper cylinders. The device is manu- 
factured by the Ignition Starter Company, 
whose factory is located at Grand Rapids, 

Mich. 




wrenche* and combination tool 




Finding Missing 
Spark Plugs 

The Champion Spark 
Plug and Misskip De- 
tector is shown in Fig. 
13. The detector is 
fitted to the spark plug 
in the manner shown, 
and in the glass win- 
dow it is possible to 
ascertain whether the 
cause of misfiring 
is due to the plug or 
some other part of 
the electrical equip- 
ment. With each de- 
tector is supplied an in- 
strument sheet and 
from this it is possible 
by the color and ad- 
justment of the gap to 
tell the cause of any 
trouble. They can be 
fitted to any plug. The 
detector and plug are 
manufactured by The , 
Champion Spark Plug Company in its completely equipped fac- 
tory at Toledo, Ohio. 



Fig. 16 — Security Windshield Cleaner 



Wrenches for Every Purpose 

The three tools illustrated in Fig. 14 are the product of J. H. 
Williams & Company, of Hamilton avenue, Brooklyn, N. Y., and 
include the combined spark plug and tire lug wrench, the Williams 
ratchetless ratchet wrench, which allows the short side of the jaw 
to roll off on the back stroke and release the other jaw from 
opposite flat in one motion and is reversible by simply turning 
the tool over. The Williams' "Vulcan" auto tool is a high-class 
drop forging and the parts numbered perform the duties of the 
following tools: 1, hammer; 2, tire lug wrench; 3, cotter pin 
puller ; 4, gas tank wrench ; 5, wire insulator scraper ; 6, air tank 
wrench; 7, spark plug wrench; 8, alligator wrench; 9, 10, 11, 
cotter pin spreader and three screw-drivers ; 12, bottle opener. 



All-Glass Lamps for Automobiles 

The lamps shown in Fig. 17 are made from one solid piece of 
glass, no metal. It requires thirty days to anneal this glass so 
that it will stand 1,000 pounds pressure. The back of the glass 
on side lamps is frosted so that they do not reflect back and 
still retain their appearance. They always look bright and will 
stand severe usage. 

These lamps, notwithstanding the fact that they are all glass, 
possess the following advantages : First, there is no metal to clean 
and they will pay for themselves in a short time in 
cleaning compounds and hours spent in polishing ; 
second, there is no grease or dirt, the lamps being 
always bright and beautiful ; third, they stand 
more severe usage than the ordinary larrm now tn 
general use ; fourth, being annealed cuu \ t\veY 
are without doubt handsome a «j „ "Wi 
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priate lamp for high-grade 
automobiles and other vehi- 
cles. 

These lamps are manufac- 
tured by the American Lux- 
fer Prism Company, Hey- 
worth Bldg., Chicago. 



Fig. 17- 



Showlng several 
all -glass 



Burners for Acetylene 
Lighting 

To meet the demands of 
both the automobile and the 
house-lighting fields the 
American Lava Company, of 
Chattanooga, Tenn, has 
placed on the market five 
different burners, known as 
he German Lava Alco No. 12, Alco 
)e Luxe, Turn-Down Hilo De Luxe, 
Brass Arm Ambo and Single Fla 
Duro (Figs. 18 and 19). The 1 
terial used in the manufacture of 
these burners is known technically 
as German steatite, mined from the 
Fichtel Mountains in Bavaria. 

The patent which covers the superstructure of these burners 
includes supplementary air holes and a process by which suf- 
ficient air is supplied by the burner to the gas so that when the 
flame is reduced combustion is supported without carbonization. 
All of these burners are manufactured in four standard sizes 

— 1-4, 1-2, 3-4 and 1 cubic 
foot, although on special 
specifications the intermedi- 
ate sizes can be furnished. 

The Alco De Luxe is a 
double arm burner of su- 
perior manufacture. The 
pillar is lathe turned from a 
solid hexagon rod and is 
highly nickel finished. It is 
of standard height and fits 
all American lamps. The 
hexagon base admits of 
easy instalment, with either 
wrench or pliers. 

The Alco No. 12 is the 
staple standard burner, 

18— HUo De Luxe and Duro made of the same German 
burners lava as the Alco De Luxe. 



styles of Luxfer Prism 
lamps 




Fig. 



It is- a two-arm burner 
mounted on a rolled round 
brass pillar with either plain 
or corrugated base. 

The Turn-down Hilo De 
Luxe consists of a genuine 
ava burner thread screwed 
and cemented into the hexa- 
gon De Luxe pillar. The 
construction of this burner 
is identical with the Alco De 
Luxe except as to the sup- 
plementary air holes, which 
^ admit of burner being turned 
*l down without producing a 
smoking flame. 
The Brass Arm Ambo, as 
the name implies, is a full brass 
burner with lava tip instead of lava 
arms. It is designed to meet the 
demand of the consumer who does 
not want a more expensive lava arm 
burner. 

The Armless One-Flame Slotted 
Duro has a single-flame tip. There 
are no gas holes, the flame being pro- 
duced by a single slot. This burner is not equal either in candle- 
power or life to the two-arm burners, in which provision is made 
for the mixture of air and gas to prevent carbonization. The 
company manufactures this burner simply to meet the demand, 
the argument in its favor being that it is easily cleaned and is 
very cheap. This company 
contends that all acetylene 
gas burners are really min- 
iature Bunsen burners, and 
that the air let into the mix- 
ing chamber of the burners 
really mixes with the acety- 
lene gas, supplying sufficient 
oxygen to produce a non- 
carbon flame, just the same 
as in a Bunsen burner. 

The company manufac- 
tures every style and design 
of acetylene burner on the 
market, both for house light- 
ing and for automobile use. 
There are upward of a 
dozen styles adapted to the 
latter purpose. 




Fig. 



19— Ambo and Alco 
burners 
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News of Maker and Dealer in Many Fi^^ck 



DETROIT, MICH., Jan. 16— The Flanders Manufactur- 
ing Company, with a capitalization of $2,250,000, was 
incorporated last week, with Walter E. Flanders, presi- 
dent and general manager of the E-M-F Company, as the 
moving spirit The new company will bring together five 
plants, merging them into one big manufacturing company. 
These are the Grant & Wood Manufacturing Company, of 
Chelsea; Pontiac Motorcycle Company, Pontiac; Pontiac Drop 
Forge Company; Pontiac Foundry Company, and the Vulcan 
Gear Works, recently moved from Detroit to Pontiac The 
Grant & Wood company will continue the manufacture of 
automatic multi-spindle screw machines, screw machine products 
and steel balls for bearings. The principal output of the Pontiac 
factories will be motorcycles and automobile parts. It will pro- 
duce "bi-mobiles," a two-wheeled machine of unique design, the 
details of which have not yet been made public, and tri-mobiles," 
or three-wheeled automobiles, for light delivery purposes. Direc- 
tors of the new company will be Walter E, Flanders, Dr. James 
B. Book, William T. Barbour, president Detroit Stove Company; 
Clement Studebaker, Jr., South Bend, Ind., treasurer of Stude- 
baker Company and E-M-F Company; John T. Shaw, president 
First National Bank, Detroit, and Arthur O. Smith, Milwaukee, 
head of the A. O. Smith Steel Works. The active officers will 
be : President, Robert M. Brownson, formerly secretary-treasurer 
of the E-M-F Company; vice-president, A. O. Smith; secretary, 
James B. Book, Jr. ; treasurer, Harry L. Stanton. 

Another deal involves the sale of the property and business of 
the K-R-I-T Motor Car Company to a syndicate headed by 
Walter S. Russel. The company is capitalized at $250,000, and the 
new organization acquired the unissued stock at par. Mr. Russel 
is chairman of the new board of directors, and Lawrence Moore 
is president and general manager, succeeding W. S. Piggins. E. 
C Daughty gets F. W. Ranter's place as secretary, and for the 
present will act as treasurer, B. C. Laughlin retiring from that 
position. Kenneth Crittenden, designer of the car, will continue 
at the head of the engineering department, and also as vice- 
president. 

Parry Plant in Full Swing Again 

The Motor Car Manufacturing Company is the name of the 
new concern which will operate the plant of the defunct Parry 
Automobile Company, of Indianapolis, Ind. The officers of the 
new organization are: W. C. Teasdale, Jr., president; G. O. 
Simons, vice-president and superintendent; W. K. Bromley, sec- 
retary, all of Indianapolis, and Fred C. Dorn, and Frank H. 
Teagle, of Cleveland. W. C. Teasdale, Jr., was formerly con- 
nected with the Parry Automobile Company without a money 
interest in it. Mr. Simons came from the Dayton Motor Car 
Company, and F. C. Dorn is the well-known treasurer of the 
American Ball Bearing Company of Cleveland. F. H. Teagle 
is represented to be a director in the Standard Oil Company. 
The new company looks like a strong organization, and with the 
well-known Parry work as a basis for its future operation, it 
promises to look after the old Parry dealers, and to give to Parry 
owners the special service to which they have been accustomed. 
The line of cars for this year will range in prices between 
$1350 and $t,7SO. 

Alumaloyd Products Company Formed 

r tow O-, Jan- *^ — ^ he Atanw'oyd Products Company, of 
0 ' a $250,000 company incorporated under the laws of 
S^nas "purchased the process, good will and plant of the 
itoaloyd sheet department of the Stark Rolling Mill Company, 



^ThTtra'nsfer of the business took effect on January 6, i9"> and 



upon the completion of the new plant on the Outskirts of Canton 
the business will be expanded to meet the demand. 

R A. Bartholomew, formerly head of the alumaloyd depart- 
ment of the Stark mills, has been elected president of the new 
company. The general offices of the company have already been 
established in Canton. 

The product of the Alumaloyd Products Company is a sheet 
metal with an aluminum coating, designed for motor car bodies 
of every type and description. 



Quakers Starting New "Gasoline Row" 

Philadelphia, Jan. 16 — As further confirmation of the fact 
that a second "row," promising in the not very distant future to 
run a close second to North Broad street, is springing up in 
West Philadelphia, in the section immediately west of the 
Schuylkill River, is the announcement that a reinforced concrete 
garage, four stories in height, with a basement, is to be erected 
at Nos. 23 1 4- 1 6- 1 8-20-22 Market street, for Atlee & Donredore. 
The building will front 78 feet on Market street, having a depth 
of 107 feet to Ludlow street, where the structure will have the 
same frontage. Upon completion it will be occupied by the 
Locomobile Company of America. 



Forrest R. Jones, the 

Automobile Catechism Out *£2£XSS7* 

Up to Date 

oe ap 



WITH 264 pages, including index, the third edition of the 
Automobile Catechism' is off the press of the Gass 
Journal Company, 231-241 West 39th street, New York 
City, and for the automobilist who has just joined the 
ranks it is a mine of information in such simple form that he 
will be able to settle all of his little problems with no greater 
difficulty in absorbing the necessary information than would be 
encountered in reading the daily paper. The book is of con- 
venient size, bound in flexible Morocco, with gilt edges, and ap- 
propriately inscribed. The author's style is direct, and is noted 
for its clearness. The book opens with the caption, "Motor Parts 
and Functions," continues on in a logical way, dealing with all 
the problems of operation, holding the interest of the reader from 
start to finish, telling about all the things that must be known by 
the automobilist if he is to enjoy his car and keep cost down 
to a minimum. The illustrations, of which there are 102, are 
appropriately selected, beautifully engraved by the wax process 
and telling in effect. The cyclic relations of motors are clearly ex- 
plained in simple language, and so plainly illustrated that the 
reader is placed in a position to appreciate the whole situation 
at a glance, and ignition problems are handled with a clearness 
that must appeal to the man who realizes that fully one-half of 
all the troubles that motors fall heir to are due to ignition 
defects. The problems of carburetion are illustrated and word- 
pictured for the man who wants to know, rather than lor xVve edi- 
fication of the expert All kinds of valve tropes ate none \t*o 
both by way of illustrations and through a se±*.: .. ' . 
tions and answers. Taking the book as a < V wr 
great interest to the man who has a wide tr^\ Aww\&^* 0 

because of the exactness of the «pV»MU^*VtfcVSk. TMjtfS 
problems, entire absence of ^ 8 w>r<V->W ^ ^\ ^ 
method of setting down the ai,v. .^-tiWtC^^X 



only a complete compendium f ^ lt 0 *m^w^ 
is experienced or not, but an i*» rt ^ e t w> 
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Latest Accessory Projects 



MANY of the makers of automobiles have such close con- 
nections with the concerns which are devoted to the pro- 
duction of chassis assemblies that the makers are 
justified in contending that the parts plants are specialized depart- 
ments which may be relied upon to produce assemblies strictly 
up to the design submitted; but it is also the practice in these 
undertakings to maintain inspectors from the respective auto- 
mobile plants constantly upon the ground, and it is the duty of 
these inspectors to examine the materials used, and to check 
up the work piece by piece as it comes through, ending with the 
testing of the assemblies for the purpose of establishing their 
noiseless and efficient operation. 

The interest which is now being taken in 191 1 work by the 
intending purchasers of automobiles is sufficiently keen to warrant 
the reproduction of some of the assemblies which are being 
turned out, and for purposes of illustration a selection has 
been made of four units as manufactured by the Warner Gear 
Company of Muncie, Ind., and referring to Fig. I of a multiple 
disc clutch it will be observed that it is of relatively large diam- 
eter, bolted to the flywheel, and that 23 discs of asbestos fabric 
are used in conjunction with the required number of metal 
discs. The housing is tight, and the clutch spring has nine 
wraps, it being of round wire of sufficient diameter to exert a 
a considerable pressure, and this illustration seems to indicate 
that the dry plate clutch, so called, is being perpetuated, but that 
the number of plates has been very materially increased. The 
general character of workmanship is on a distinctly high plane. 

Referring to Fig. 2 of an axle-swung transmission gear it will 
be observed that annular type ball bearings are used at every 
point, and that thrust is compensated for by means of thrust 
ball bearings. The prime and lay shafts are of large diameter 
and relatively short ; the lay shaft is splined as well as the prime 
shaft, and the gears are fashioned similar to the sliding gears, 
but they are prevented from sliding by means of tubular spacers. 
The differential gear-set is of the beveled type, and compact, and 
the jackshafts have square ends which engage with broach holes 
in the suns of the differential set. The designer in this case 
was actuated by motives of simplicity and he must have kept 
in mind the broad necessity of maintaining a low unsprung 
weight in view of the location of the transmission gear as a 
part of the rear axle, and a further study of the design brings 
forth the remaining essential, i. e., noiselessness is a grave 
necessity, and the little trinkets which formerly adorned trans- 
mission gears are conspicuous by their absence in this case. 

Still another example of good designing is shown in Fig. 3, 
presenting a transmission gear-set swung on the rear axle with 
the differential and bevel drive sectioned in order to bring to 
light the use of roller bearings and the excellence of the relation 
of the members. The differential gear is of the bevel type and 
the jackshafts have square ends which engage with broach holes 
in the suns. The bevel gear is of symmetrical design and is 
fastened to the flange of the differential housing by means of 
studs, and they are prevented from backing out through the in- 
terference of a wire which is threaded through holes in the 
hexagon heads of the studs. This simple plan of locking obtains 
at every point. 

Referring to Fig. 4 of another example of a transmission gear 
in combination with a live rear axle, it will be observed that 
the three-speed selective type of transmission gear is of com- 
pact form, along lines involving economies in the spacing of 
members without infringing upon the requisite clearance, and 
the unusual feature of this unit lies in the placing of the multi- 
ple disc clutch in combination with the transmission gear and the 
live rear axle. The clutch is of the type using asbestos fabric 
ui combination with metal plates, and the methods of matching 
the relating members is one which enjoys the distinction of 
being ingenious. The roller bearings which are used through- 
out in this example are protected against foreign matter. 




"I Fig. 1-Section of a Multiple-disc Clutch Showing the 
Use of Asbestos Fabric 








Fig. ^Section of a Transinission Gear of the Selective Type Showing 
Direct Drive 011 High Gear 




Fig. a^ection of a Transmission in Combination With the Hear Axle 




Fig. 4-8oction of an Axle TransniK-iuu Embodying the Clutch auU 
Differential 
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"supporters of the industry, it remains for the National Association 
to maintain its lead in the "world work" that it is its duty to 
encourage, and with upward of 378 plants devoted to the manu- 
facture of automobiles in America, supplemented by a near 
approach to 11,000 establishments devoted to the manufacture of 
accessories, there is an irresistible force behind the promise 
of this epoch-making event, and with Chicago as the center of 
automobile manufacturing activities, coupled with her manifold 
of human interest attractions, it is a foregone conclusion that 
the automobile exhibition will be visited and the attractions 
offered by its efficient management, under the administration of 
Samuel A. Miles, will be enjoyed to the utmost. 

From present indications the Coliseum will include in the 
estimate of its holding 86 separate makes of gasoline types of 
automobiles, with probably just a few under 350 separate models 
of cars, and this imposing array of modern automobiles will be ■ 
flanked by an exhibition of at least eight different makes of 
electric vehicles, with upward of 32 different models to select 
from, and in view of the awakening interest in electric vehicle 
transportation it is not too much to anticipate that the offerings 
for this year will embody luxury and utility in keeping with the 
times. 

The accessory makers' display will occupy a very considerable 
portion of the Coliseum, and the 400 or more exhibitors of the 
things that are used either in the building of automobiles or for 
their proper fitting out for service in conjunction with the acces- 
sories of comfort that automobilists prefer to indulge in, will 
serve as the jewels in the circle cf cars, so that in the aggregate 
those who visit the Coliseum will be entertained and their artistic 
sense will be exercised, and of instruction they will doubtless 
have imparted to them the fullest measure. 

The Coliseum Will Be Fittingly Decorated 

The completion of the scheme of decoration brought with it 
realization of the fact that it is an enormous undertaking involv- 
ing the services of six large decorating concerns, a battery of 
scenery artists, sculptors of national reputation, artisans from 
a dozen crafts, including carpenters, riggers, sailmakers, the 
moulders of papier mache, and that dexterous class of workers 
who fashion artificial flowers, not forgetting the artificial glass 
display, carpetmakers and nature fakers. 

It will be remembered that the last year's decorations at the 
Coliseum partook of the characteristics of an English garden, 
flanked by a dense forest, and the result was so thoroughly in 
keeping with the aims and aspirations of the committee that the 
temptation was very strong to repeat the idea, but it was feared 
that disappointment would result in view of the fact that the 
management has always kept pace with progress, and the patrons 
of the Chicago show have been trained up in the belief that 
something new and original would be given to them to mark 
the passing, or, better yet, the beginning, of each automobile year. 
It was decided, under the circumstances, to employ an art motif 
after Louis XIV, with all the • fetching opportunities of the 
French idea in decoration. 

As the visitors enter the Coliseum on the opening night, they 
will be greeted by a galaxy of 500-watt tungsten burners, casting 
a solid bank of light, mingling its intense rays with the falling 
water from a colossal fountain placed in the center of the 
four main sections into which the Coliseum has been divided, 
making each section 113x47 feet in area. The fountains arc 
30 feet wide at the base, an.d the water will fall from a height 
of 28 feet ; the central column of each fountain will be illuminated, 
ajnd lanterns stretching across the top will enhance the effect, 
j 1 The entire roof of the building, 300 x 17s feet, has been given 
a stained glass effect, and the structure is supported on massive 
scrolls of bronze. The boldness of this effect and the general 
intensity of the illumination will be softened and rendered more 



agreeable to the sense by the fitting use of shell-shaped vases 
which are stretched away to right and left of the fountains; 
these vases are mounted on ornamental bases 10 feet high, and 
are illuminated. To carry out in an unbroken chain the lighting 
effects, ornamental lamp-posts are spaced between the vases and 
the lighting effect from them will come from clusters of lamps, 
but the glare, which might otherwise produce a rent in the 
general scheme, is prevented by the use of suitably contrived 
globes, some 12 and other 16 inches in diameter, hiding the clus- 
ters of lamps and softening the light that radiates therefrom. 

Car Will Be Displayed Artistically 

Each maker of automobiles is offered the widest opportunity 
to display his cars under the most advantageous conditions. 



Cars To Be Exhibited at National Show 



COLISEUM (MAIN 
Booth No. Exhibitor 
A1 — Wlnton Motor Carriage Co. 
A2— Bulck Motor Co. 
A3 — Lozier Motor Co. 
A4 — Chalmers Motor Co. 
A5— National Motor Vehicle Co. 
A6— Plerce-Arrow Motor Car Co. 
B1— Mollne Auto Co. 
B2 — Hudson Motor Co. 
B3 — Stevens- Duryea Co. 
B4 — Reo Motor Car Co. 
B5 — H. H. Franklin Mfg. Co. 
B6— Olds Motor Works 
C1 — Packard Motor Car Co. 
C2 — Thomas B. Jeffery Co. 
C3 — F. B. Stearns Co. 
C4— E-M-F Co. 
C5 — Cadillac Motor Car Co. 
C6— Peerless Motor Car Co. 
D1 — Maxwell-Briscoe Motor Co. 
D2— Willys- Overland Co. 
D3 — Pope Mfg. Co. 
D4 — E. R. Thomas Motor Co. 
DS — Locomobile Co. of America 
D6 — Dayton Motor Car Co. 
E1— Woods Motor Vehicle Co. 
E2 — Columbia Motor Car Co. 
E3 — Atlas Motor Car Co. 
E4 — Premier Motor Mfg. Co. 
F1 — Knox Automobile Co. 
F2— White Company 
F3 — Matheson Automobile Co. 
F4 — American Locomotive Co. 
G1— Baker Motor Vehicle Co. 
G2 — Corbin Motor Vehicle Corp. 
H1— Elmore Mfg. Co . 
H2 — Haynes Automobile Co. 
J1 — Metzger Motor Car Co. 
K1— Mitchell-Lewis Motor Co. 
L1— F-A-L Motor Co. 
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■ COLISEUM ANNEX (FIRST FLOOR) 

M1 — Brush Runabout Co. Brush 

N1 — Studebaker Bros. Mfg. Co. Studebaker-Garford- 

01 — Nordyke A Marmon Co. Marmon 

02 — Streator Motor Car Co. Halladay 
P1 — Inter-State Auto Co. Inter-State 
Q1 — Jackson Automobile Co. Jackson 
Q2 — Bartholomew Co. Glide 

Q3 — Babcock Electric Carriage Co. Babcock Electric 



Lamp-posts equipped with clusters of lights with the glare of the 
illuminating effect softened by 12-inch globes mark the entrance 
to the spaces all along the central way, and vases will be filled 
with a beautiful array of hot-house flowers so situated as to 
lend the impression of a certain artless abandon that will add 
marvelously to the sense of fitness of the scheme as a whole, 
serving a certain utility purpose in the plan of spacing for the 
display of the respective makes of automobiles. On the opposite 
side of the aisle entirely covering the iron ginT^s^which support 
the building massive pillars are placed from flooXta gallery, 
the design being in conformity with the art motif of the* 
tains and in harmony with the surroundings. The gallery will 
' have its quota of attention, fhus-entirely eliminating the disagree- 
able impression of passing from the zone of elaborate and fitting 
decoration to the threadbare sensation which follows a visit 
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behind the scenes. This completeness in the preparation of the 
Coliseum, thus leaving no corner in gallery or elsewhere to serve 
in sharp contrast with the beauty of the main idea, is at some 
cost in the matter of ingenuity of the decorators, and that 
Manager Miles is adding luster to his already well-earned laurels 
is adequately depicted in this plan. The annex will be fittingly 
improvised, carrying out the main scheme of decoration, but the 
First Regimen*. Armory will be dressed to represent the English 
garden and forestry as a pleasant after-thought and in memory 
of the splendid impression made last year in 'the Coliseum. 

In automobiles there will be choices from the price which 
is well below $500 for a complete car to regular stock products 
extending above $5,006, and for those who wish to indulge in 
luxury the opportunity will be afforded to add to the price of 
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Exhibitor. 



Booth No. 

1 — Hupp-YeaU Electric Car Co. 

2 — Badger Motor Car Co. 

3 — Colby Motor Co. 

4 — Kenmore Mta. Co. 

5 — Ohio Electric Car Co. 

6 — Enger Motor Car Co. 

8— Cole Motor Car Co. 

9— Westcott Motor, Car Co. 

10 — Broc Electric Vehicle Co. 

11 — Haberer A Co. 

12— Mlddleby Auto Co. 

14 — Ames Motor Car Co. 

15— B. C. K. Motor Car Co. 

16 — Otto Gas Engine Works 
18 — Zimmerman Mfg, Co. 

FIRST REGIMENT ARMORY 
A1 — Hupp Motor Car Co. 
A2 — Waver ley Co. 
A3 — Oorrls Motor Car Co. 
A4 — Kissel Motor Car Co. 
B1 — Selden Motor Vehicle Co. 
B2— W. H. Mclntyre Co. 
B3 — J. I. Case Threshing Machine Co. 
B4 — American Motor Car Co. 
CI — Cartercar Co. 
C2 — Austin Automobile Co. 
C3 — Garford Co. 
C4 — Royal Tourist Car Co. 
Ol — Anderson Electric Car Co. 
D2 — Moon Motor Car Co. 
03 — Pullman Motor Car Co. 
D4 — Buckeye Mfg. Co. 
El — Speedwell Motor Car Co. 
E2 — Flat Auto Co. 
E3 — Diamond T Motor Car Co. 
E4 — Auburn Automobile Co. 
E5— Benz Auto Import Co. 
E6— Simplex Motor Car Co. 
F1 — Black Mfg. Co. 
F2 — Rauch & Lang Carriage Co. 
G1— Ohio Motor Car Co. 
G2 — Courier Car Co. 
G3 — Midland Motor Co. 
G4 — Chadwlck Engineering Works 
G5 — Staver Carriage Co. 
G« — Schacht Motor Car Co. 
HI — Great Western Auto Co. 
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a chassis at upward of $5,000 the cost of body work that might 
not be far from the same sum. From the machinery point of 
view purchasers will have quite a number of choices in point 
of detail. Those who prefer motors with gray cast-iron bases 
will find that this material is being used in automobiles almost 
without respect to price this year, on the ground, from the 
point of view of the designers who have departed from the use 
of aluminum, that the gray iron has attractions, not the least 
of which is a certain uniformity of strength, and if the cars 
are well designed and the center of gravity is low, the extra 
weigh* imposed is so situated that the good riding qualities of the 
automobile are improved. 

In the high-powered motors, using aluminum cases, these ques- 
tions of ballasting do not come up, due to the increased weight 
of motors and the heavier settings which have to be employed 
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makes adhering to this school. 

Referring to transmission gears it would seem that the three- 
speed selective type with direct drive on high gear is having its 
inning, but not to the exclusion of four-speed transmissions in 
the examples of automobiles that experience has shown should 
be so equipped. There is debatable ground between the lines 
drawn for the respective makes of gears, but there is no ques- 
tion as to the feasibility of the respective plans. 

From the transmission gear to the live rear axle, and thence 
to the rear road wheels, utilizing a propeller shaft is the general 
plan of the passenger automobiles in nearly all of the sizes for 
this year. There are many differences in detail, and the different 
schools of design are adequately represented, but these are not 
matters which have to be discussed with a view to a possible 
defect, since the results obtained in the respective ways are those 
which the designers set out to realize, and it remains for the 
buyer in his own time to bow to the dictates of his own fancy. 

The Economic Aspect Is Brightening Up 

A few months ago when financiers awakened to the fact that 
the automobile had such great inherent value that it absorbed 
attention on a widely discriminating basis and attracted money 
from more or less dead channels, they set up a wail that looked 
serious for the automobile business, owing to the vast amount of 
work that was being done, and to the possible effect that the 
contracting of credit would necessarily have upon these activ- 
ities. But these bankers have since realized that if there is any- 
thing in psychology it applies to the automobile with irresistible 
force, for, as H. L. Hollingsworth, Professor of Psychology, 
Columbia University, pointed out, the logic attending rational 
thought is irresistible, as, for illustration, if mention is made oi 
the word "Brooklyn," the retort comes, "Bridge," and following 
up this line of thought the word "automobile" suggests 
"pleasure." Classifying the word "pleasure," who would hazard 
the opinion that it is in any way related to a bad debt, the death 
of a fond relative, or a piano that the owner cannot play. 

It is a great mistake to accept the dictum that business comes 
to an establishment; the reverse holds. The establishment that 
wants business must go after it But when the incentive for 
business is set up, nor does it matter how, each business unit 
is a complete advertising campaign in itself, and an endless chain 
of business reaching through the entire fiber, from the tiller of 
the soil up through the industries and to the bank. The man 
who purchases and uses an automobile is one of the greatest 
benefactors in our industrial life; business animation is the 
direct result of his purchase, since the automobile must be con- 
structed at the cost of labor and material, and other labor is 
engaged in the fabrication of that material, and railway transpor- 
tation intervenes, takings the material from its various sources 
of the raw supply so that the natural resources of the country 
are drawn upon, energized and worked. 

Fortunately, the industrial situation is readjusting itself to the 
improvements wrought by the coming of the automobile. The 
very farmers who once upon a time made bold to pioclaim their 
enmity to the emancipator of the horse are now its staunch 
adherents, and the problem of the f atnv w y. soWe ^ by the 
simple expedient which is represented • . .,j;„« r,< eood 
roads and the introduction of the me^ * t * C 
enables the farmer to imbibe in soci ^V° lUU ™. de- 
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the total load of the car would be only 
8,000 pounds. The capacity of the car may 
be several times that figure, but nothing 
more can be, shipped in it. The theory 
of the rail- 
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OW that the Tenth Annual National Automobile Show is 
the biggest thing in the immediate future of the auto- 
mobile industry, the association that conducts the great 
Chicago display draws to itself an added interest. The show is 
fostered and managed by the National Association of Automo- 
bile Manufacturers, the senior trade organization of American 
motordom. 

This history of the association was briefly outlined in the col- 
umns of The Automobile recently, but the show that opens 
Saturday looms up in such an important light that another article 
dealing with one of the branches of activity associated with the 
organization will not be out of place. 

The N. A. A. M. conducts the national show each year. It has 
departments and committees that scan the trend of trade and a 
dozen other interesting phases of the motor industry. It main- 
tains a legal department and is a leading spirit in the national 
movement for good roads. Aside from all its other enterprises 
the association has organized a traffic department 

The records of the railroads show that something over 100,000 
carloads of automobiles were shipped over their lines during 
iqio. The indications for this year are for a business of approx- 
imately the same volume. The shipment of raw material for 
building the cars ; the local traffic that has resulted from the 
operation of automobile factories and from the building of the 
factories themselves; the shipment of coal for producing power 
at the factories and other railroad business arising directly from 
the manufacture of automobiles foot up an immense amount of 
freight revenue that is too shadowy in its limits to be definitely 
estimated. 

All told, the annual business for the railroads created by the 
automobile is a material factor in the prosperity of the country. 
The freight rates for shipping completed automobiles are high 
on account of the high valuation of the freight. In the first place 
it is possible to ship only two big automobiles in a freight car. 
Supposing that the weight of each automobile is 4,000 pounds, 



roads is that 
they take an extraordinary risk in 
automobile shipments on account of 
the value of the machines, but the 
records show that since the early 
days of the industry the freight 
claims for damage in shipment are 
so small in volume that they are 
scarcely worth considering. This is 
particularly true when the high reve- 
nue from this class of freight is 
considered. 

When the automobile first assumed 
a position as a factor in railroad 
shipment it was classed along with 
horse-drawn vehicles. In that day 
the manufacturers knew little about 
packing and preparing their product 
for transportation by freight, and 
naturally enough the railroads knew 
as little about handling it en route 
and at the terminals. 

In those pioneer days there was 
more or less loss occasioned by in- 
jury during shipment, but as the art 
progressed so did the methods of 
transportation, and to-day automo- 
biles can be shipped by freight with 
only an infinitesimal chance of dam- 
age. 

The problem of transporting this 
immense volume of freight belongs 
to the railroads, but the problem is 
many-phased, and for the conveni- 
ence and protection of the shippers 
the National Association of Auto- 
mobile Manu- 
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facturers con- 
ducts a well- 
equipped traf- 
fic depart- 
ment, the 

duty of which is to conserve the in- 
terests of the members and also those 
of a long list of companies associated 
with the licensed body. James S. Mar- 
vin is general traffic manager, with 
offices at 7 East Forty-second street. 
New York City. This department is 
vested in the N. A. A. M., but it in- 
cludes most of the A. L. A. M. com- 
panies and has within its jurisdiction 
the vast majority of American motor- 
dom. It was formed several years ago, 
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GIVING AN IDEA OF THE ACTIVITIES 
OF THE ORGANIZATION WHICH IS MAN- 
AGING THE BIG WESTERN EXHIBITION 



when the industry as a whole began to 
assume commanding proportions. 

One of the good works accomplished 
by the department was the suggestion 
that was made 
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UIDENT OF THE N.A.A.M. 



torooblle Co., Springfield, Mass.; 8. T. 
Davis, Jr.: Locomobile Co. of America, 
BfdUgeport. Conn.; H. A. Lozler, Jr., Lozler 
Motor Co., Broadway and 66th St., New 
York; C W. Matheson, Matheson Auto- 
mobile Co. "Wilkes-Barre, Pa.; Benjamin 
Rriscoe Maucwell-Brlscoe Motor Co., Tar- 
", own . N. T.: Wm. E. Metzger, Metzger 
viator Car Co., Detroit, Mich.; J. W. 
nOnoTi Mitchell-Lewis Motor Co., Racine, 
W H- Vandervoort, Mollne Automo- 
MiZ'Co . E. Mollne, HI.; S. H. Mora, Mora 
rnmpanV, JVewark, N. T.; Geo. M. Dick- 
L?n National Motor Vehicle Co., Indlan- 
ZSJilaT Ind.: W. C. Marmon, Nordyke 
i Jfarmon Co.. Indianapolis. Ind.; W. J. 
Mead. Olds Motor Works. Lansing, Mich. 



by it to the 

railroads to prepare cars for shipping 
automobiles. It was found that the 
5-foot doors used almost universally 
at that time were too narrow to ad- 
mit large automobiles, and at the 
suggestion of the traffic departments 
the railroads increased the size of 
the side doors. This was done with- 
out calling for special rolling stock 
equipment. The method in some 
cases was merely to cut out boards. 

ROSTER OF THE N. A. A. M. 

James Joyce, American Locomotive 
Co., 1886 Broadway, New York; W. C. 
Anderson, Anderson Electric Co., De- 
troit, Mich.; Edgar Apperson, Apper- 
son Bros. Auto Co., Kokomo, Ind.; 
W. S. Austin, Austin Automobile Co., 
Grand Rapids, Mich.; David S. Lullum, 
Autocar Co., Ardmore, Pa.; F. A. Bab- 
cock, Babcock Electric Carriage Co., 
Buffalo, N. T. ; Fred. R. White, Baker 
Motor Vehicle Co., Cleveland, O.; J. B. 
Bartholomew, The Bartholomew Co., 
Peoria, 111.; Frank Briscoe, Brush 
Runabout Co., Detroit, Mich.; W. C. 
Durant, Bulck Motor Co., Flint, 
Mich.; W. C. Leland, Cadillac Mo- 
tor Car Co., Detroit, Mich.; C. C. 
Hlldebrand, Chalmers Motor Co., De- 
troit, Mich.; H. W. Nuckols, Colum- 
bia Motor Car Co., Hartford, Conn.; 
J. R. Vandeveer, Commercial Motor 
Co., 49 W. 66th St., New York; M. 
S. Hart, Corbin Vehicle Corp., New 
Britain, Conn.; C. G. Stoddard, Day- 
ton Motor Car Co., Dayton, O. ; Chas. E. 
Duryea, Reading, Pa.; B. A. Becker, 
Elmore Mfg. Co., Clyde, O.; F. E. 
Fisher, E-M-F Co., Detroit, Mich.; 
James Couzens, Ford Motor Co., De- 
troit. Mich.; Giles H. Stlllwell, H. H. 
Franklin Mfg. Co., Syracuse, N. T. ; 
A. L. Garford, The Qarford Co., Elyrla, 
O.; C. H. Haynes, Haynes Automo- 
bile Co., Kokomo, Ind.; Edward 
R. Hewitt, Hewitt Motor Co., 10 
E. 31st St., New York; R. D. 
Chapln, Hud- 
son Motor Car 
Co., Detroit, 
Mich.; Chas. 
Jeffery, The 
Thomas B. Jef- 
fery Co;, Ke- 
nosha, wis.; 
W. E. Wright, 
Knox A u- 



Motor Car Co., Cleveland, O.; Col. Chas. Clifton, Plerce-Arrow Motor 
Car Co., Buffalo, N. Y.; Albert L. Pope, The Pope Mfg. Co., Hart- 
ford, Conn.; H. O. Smith, Premier Motor Mfg. Co., Indianapolis, 
Ind.; C. A. Horner, Rapid Motor Vehicle Co., Pontlac, Mich.; R. E. 
Olds, Reo Motor Car Co., Lansing, Mich.; Geo. J. Dunham, Royal 
Tourist Car Co., Cleveland, O.; R. H. Salmons, Selden Motor Vehicle 
Co., Rochester, N. Y.; F. B. Stearns, F. B. Stearns Co., Cleveland, 
O. ; C. W. Richards, Stevens-Duryea Co., Chlcopee Falls, Mass.; 
Wm. R. Innls, Studebaker Bros. Mfg. Co., Broadway and 69th St., 
New York; E. L. Thomas, E. R. Thomas Motor Co., Buffalo, N. Y.; 
Walter C. White. Waltham Mfg. Co., Cleveland, O.; Windsor T. 
White, The White Co., Cleveland, Q.; Wm. C. Johnson, Waverley 
Co., Indianapolis, Ind.: Q. W. Bennett, Willys-Overland Co., Toledo, 
O. ; Thomas Henderson, Wlnton Motor Carriage Co., Cleveland, O.; 
L E. Burr, Woods Motor Vehicle Co., 2616 Calumet Ave., Chicago, 
111.; R. A. Palmer, Cartercar Co., Pontlac, Mich.; J as. G. Cowling, 
Pierce Motor Co., Racine, Wis.; G. A. Kissel, Kissel Motor Car Co., 
Hartford, Wis.; Thomas C. O'Connor, Pullman Motor Car Co., 
York, Pa. 

The companies of the A. L. A. M. who are associated with the 
traffic department are as follows : 

Acme Motor Car Co., American Loco. Co. (Auto Dept.), 
American Motor Car Co., Anderson Carriage Co., Apperson Bros. 
Auto Co., Atlas Motor Car Co., Austin Automobile Co., Autocar Co., 
Babcock Electric Carriage Co., Baker Motor Vehicle Co., Bartholo- 
mew Co., The, Brush Runabout Co., Buckeye Mfg. Co., Bulck Motor 
Co., Cadillac Motor Car Co., Cartercar Co, Chadwlck Engineering 
Works, Chalmers Motor Co., Columbia Motor Car Co., Commercial 
Motor Co.. Corbin Motor Vehicle Corp., Courier Car Co., Dayton Motor 
Car Co., Dorris Motor Car Co., Duryea, Chas. E., Elmore Mfg. Co., 
Everltt-Metzger-Flanders Co., Ewlng Automobile Co., Ford Motor 
Co., Franklin Mfg. Co., H. H., Fuller Buggy Co., Garford Co.. 
Grabowsky Power Wagon Co., Haynes Automobile Co.. Hewitt 
Motor Co., Hudson Motor Car Co., Hupp Motor Car Co., Inter- 
State Automobile Co., Jackson Automobile Co., Jeffrey Co., Thos. B., 
The, Kissel Motor Car Co., Knox Automobile Co., Locomobile Co., 
of America, Lozler Motor Co., The, Mclntyre Co., W. H., Mack 
Bros. Motor Car Co., Marlon Motor Car Co., Marquette Motor Co., 
Matheson Motor Car Co., Maxwell-Biiscoe Motor Co., Mercer Auto- 
mobile Co., Metzger Motor Car Co., Midland Motor Co., Mitchell- 
Lewis Motor Co., Mollne Automobile Co., Moon Motor Car Co., 
Mora Co., National Motor Vehicle Co., Nordyke & Marmon Co., 
Oakland Motor Car Co., Ohio Motor Car Co., Olds Motor Works, 
Overland Auto Co., Packard Motor Car Co., Palmer & Singer Mfg. 
Co., Peerless Motor Car Co., Plerce-Arrow Motor Car Co., Pleroe 
Motor Co., Pope Mfg. Co., The, Premier Motor Mfg. Co., Pullman 
Motor Car Co., Randolph Motor Car Co., Rapid Motor Vehicle Co.. 
Regal Motor Car Co., Reliance Motor Truck Co., Reo Motor Car 
Co., Royal Tourist Car Co., Sampson Mfg. Co., Alden, Selden Motor 
Vehicle Co., Simplex Automobile Co., Simplex Motor Car Co., Smith 
Automobile Co., Speedwell Motor Car Co., Stearns Co., The F. B. 
Stevens-Duryea Co., Studebaker Automobile Co., Thomas Motor 
Co., E. R, Waltham Mfg. Co., Waverley Co.. The, White Co., The, 
Willys-Overland Co., The, Wlnton Motor Carriage Co., Woods Motor 
Vehicle Co. 



n n ' Waldon. Packard Motor Car Co.! k n Waldron, Member 
Detroit. Mleh.: L. H. Klttredge. Peerless 8 
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FRUIT OF THE AUTOMOBILE YEAR; WHAT THE 
MAKERS OF AUTOMOBILES WERE DOING; IDEAS 
WHICH PROVED TO BE EFFICACIOUS; REFORMS 
THAT WERE UNDERTAKEN; PROMISES MADE 
GOOD; RECAPITULATIONS OF STATISTICS; THE 
TREND IN THE INDUSTRY 



GOOD progress has been made in the several directions 
that are known to the ways of the automobile, and the 
Start along the right road is so well beaten that there is 
no p o w er tha t c a n compel a retrograde movement There are, no 
doubt, quite a number of unsettled points ; they may take a turn 
that is not now contemplated, but the turn, if it is seriously en- 
tertained, will be along lines for honest progress, and the man 
who must pay the toll is to be the judge in the long run. It is to 
Col. Charles Clifton that we owe a most excellent view of the 
situation ; it was at the banquet of the M. & A. M., at the Wal- 
dorf-Astoria, during the address when Col. Clifton said: 
"The young man must carry the load, * * * efficiency is the 
keynote; take efficiency home with you * * * ." 

That the young man must carry the load is but another way 
of saying that the young man will take the brunt of it, and 
that too, whether we like it or not; it is the young man who 
likes strenuosity; he goes in for work, if it is hard, and reward 
is reflected in that famous quotation: "Give me liberty, or give 
me. death." The older man is bent upon dodging death by the 
tranquillity cure, and as for liberty, he has had his quota. So, 
as Col. Clifton stated, it is to the young man that the automo- 
bile business must look for the energy; he is the draught ani- 
mal that will have to draw the chariot over the rough road 
that leads through the valley and on, along rugged mountain- 
sides, beating a path over foot-hills, and in the final charge, 
when we take the flag and plant it upon the height, who, but 
the young man will trample down opposition, rent in twain the 
obstacles, and gather victory in the embrace of the giant who 
is but the embodiment of the human race? 

"Take efficiency home with you!" Where would we get effi- 
ciency but from the old man? It is his stock in trade. When 
the young man takes up the burden; when he goes forth to 
conquer, it is with the lever of efficiency that he hopes to pry 
off the cover of opposition, and it is the old campaigner who 
furnishes that lever, and its name is experience : its token is 
efficiency. 

The Automobile Is Gaining in Worth 

Eleven years of organized activity; over a decade of con- 
certed action; the gathering of a force, called by the name ex- 
perience, is having its bearing upon the whole undertaking, and 
the automobiles which are now to be had at reasonable prices 
are the product of that accumulation, representing the old man's 
experience, the young man's efficiency, and last, but not least, 
the progressiveness of the users of automobiles. 

There is one point that has never been brought out in all it« 
force, relative to the difference between the automobile idea 
as it is recognized in America, and as it obtains in England and 
on the Continent. That we, here, are forging ahead, is recog- 
nized. Why? Why not? 

Is it a breach of citizenship in America for a workman to 
purchase and use an automobile? Is it a crime for a man of 
high standing, in America, to purchase and ride in a runabout? 
Are we hidebound? Is our social structure so full of prejudice 
that we bite off our nose to spite our face? Do we stand in 
our own light? Are we so selfish that we desire to restrict our 
neighbors unless they are in a position to loan us money? 
Must we reek with the order of attar of roses at $20 per ounce 



before we acquire the right to purchase and use an automobile? 

Are we to be despised for our democracy? But if it is this 
very national characteristic — the idea of tolerating comfort and 
ease of living as it comes to our brothers in the enjoyment 
of citizenship — that is giving to us a great advantage, 
it will be but a matter of a few years when we will serve as 
the shrine to be worshipped by the nations of earth whose 
standard is based upon pounds, shillings and pence, in quantity 
sufficient to make it possible for the possessors to pay for the 
gallons of printer's ink that must be spilled on paper to print 
a pedigree of the character that will live in history. 

Automobiles Will Have Universal Application 

The great success of the automobile industry in America is 
absolutely due to its utility in the hands of the man who must 
make a living for himself and his family, and that, too, under 
far more strenuous conditions than ever before. Since it is 
good citizenship to be a good provider, it is also preferred prac- 
tice, in America, to employ the most efficient implements, and 
as an implement there is nothing that can be regarded as more 
efficacious than the automobile. 

The first estimate of the automobile was that it was the toy 
of the rich. This idea came with automobile importations. 
The idea was on a par with the automobiles that came along 
with it We now know better than to tie up either to the toys 
that come across, or to the idea that the "idle rich" are to have 
a monopoly of the good things that mechanics make, that en- 
gineers contrive, and that capital lends countenance to. 

In the course of time, as designers made efficient headway, 
things did take a turn for the better and rt was sound practice 
anon to buy an automobile to use in business pursuits. The 
doctor who formerly practiced his profession over four square 
miles of sparsely settled territory, found that he could more 
efficiently cover 16 square miles of territory, and that he could 
min : ster to the wants of the sick on a better basis. Why should 
the doctor take even a moment to consider the first cost of the 
automobile that would "square" his efficiency? 

The contractor who eked out a precarious existence in a 
small way, soon determined that he had but to purchase and 
use an automobile in order to grow and become a contractor 
of greater importance. Those who desired the services of a 
man of this stamp were more inclined to give the work to the 
"'automobile equipped" contractor, and those who extended 
credit for materials were more liberal in their methods, for, as 
they might readily observe, the man who can get around with 
material, keep a sharp eye upon the progress of work, and ac- 
complish the completion of undertakings upon time, was the 
one that should be given preference. 

About the Other Half of the Automobile 

Good roads, so called, as they appeared to the automobilist 
of a decade ago, were paths of tramped-down earth; they were 
the good roads that men drove horse-drawn vehicles over ; these 
men talked about their love for horse-flesh ; they used the whip ; 
it was a regular product of commerce; it was so important an 
article of commerce, the whip, that a whip trust was formed, 
and it thrived and prospered. 

What a love is this! How good were the roads! May we 
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■ot say that the automobile will render the "Society for the 
Prevention of Cruelty to Animals" hors de combatf 

It is the man who wielded the whip, who found that he could 
purchase a whip for a dollar, and that a good road would eat 
a hole in his pocketbook, who loved the horse, who still wields 
the whip, but it is being snapped around the ears of the automo- 
bilist — the horse is but a memory ; a loving memory to this man ; 
he remembers that whips were cheap. We cannot blame the 
whipmaker for whining; his ally, the whip user — the lover of 
horseflesh, is whining also; let him have a good cry — they do 
say that it is medicine for the "ladies." 

Will we weep with the man who so loved horses that he 
supported an opulent whip trust by his purchases of the means 
for caressing the objects of his love and affection, or will we 
build good roads now that we have automobiles to use instead 
of horses, knowing full well, as we do, that automobiles would 
not respond to the crack of the whip? But shall we respond 'to 
the crack of the whip? Are we to be downed by the whip- 
wielder? Is he the man who is to tell us how to build and 
maintain good roads? 

At the last meeting of the Society of Automobile Engineers, 
which was held in New York City early in January, the sub- 
ject of good roads was taken up and handled; a paper was 
read by Logan Waller Page, Director of Public Roads, Depart- 
ment of Agriculture. The paper, which was reproduced in the 
pages of The Automobile, was not more interesting than the dis- 
cussion which followed its presentation. Director Page indi- 
cated in the paper that he is bent upon contending with the 
"clashing" interests. 

During the discussion it was clearly shown that it is not 
knowledge, but action, that is most in need. In the fining of 
automobilists — and every tax is a fine if it discriminates against 
the man who is assessed — it is the aim of the horseman to place 
all the burden upon the automobilist, and, as Mr. Page said, 
"there is still much opposition against the automobile, especially 
in the rural districts." According to this idea, the whole State 
of New Jersey is a rural district. In the meantime, in New 
Jersey, some politicians are in the throes of the last battle for 
existence for them; the farmers are awakening to the fact that 
they have been exploited. 

At all events, during the discussion President H. E. Coffin, of 
the S. A. E, said that "it is time that engineers be consulted," re- 
ferring to the basis of taxation, but Mr. Page maintained that 
it would be difficult to get those who are in charge of the situa- 
tion to appreciate the fine points of engineering, to understand 
the technical terms; to know what it means when it is said 
that a proper basis for taxation is represented in the formula: 

T=M V*/k. 

When. 

M = mass (weight of the vehicle in pounds) ; 
V* = velocity of the vehicle in feet per second (or equivalent) ; 
lc = a constant (reducing the taxation to dollars per year). 
If it is admitted that this formula is the one to employ in 
the determination of the equity of taxation, if it is also true 
that men who now hold office cannot comprehend the situa- 
tion, is it not self-evident that they should retire? Are they 
j 0 re >tained for no better reason than that they do not know 
bow to do their work properly? If they admit that the right 
method of proceeding is too complicated, do they think that 
the farmer is such a lunkhead that he will appreciate the 
olay called "dog in the manger"? 

We are told that there is a practical situation that ever con- 
fronts politicians; that they must always be practical (they must 
ff en< j the ghost in his walk) in whatever they do. If the 
no £ S the ghost, that is, if the farmer has to pay for good 

which, by the way, is not altogether true, but assuming 
that he does have to tote some of the load, then, if he says, "I 



do not want good roads— I desire to ^^^'1 Po0 r instead," why 
should the cost of a manger be saddled v Poq ataer fa farmer 
or the automobilist? 

But if the automobilist is to be taxed for the cost of road- 
building; if he is to be the "goat"; if he must be exploited ; 
why should he have to accept the poor result that is all that he 
can possibly expect from men who say, "we do not understand 
technical formulae; we do not think that farmers can be edu- 
cated up to it." 

Automobilists, every one of them engaged in some business 
or other, must hire men to do their work of one kind or an- 
other. Is there one of them who would engage a man to act as 
cashier, for illustration, were he to proclaim that he cannot 
count? Would any of these automobilists hire a man to run 
their engine and look after their steam boiler were he to say. 
"I do not know how to run a steam boiler?" 

Regarding Methods of Automobile Taxation 

That the automobile should pay its just share of all taxation 
is self-evident; but that it should pay all the taxes is a libel 
upon the intelligence of even an immigrant, who can scarcely be 
expected to understand the principle of operation of a free 
government. Just to show how it would work out were the 
principle of the MV*A formula adapted for automobiles and 
animal-drawn vehicles the tabulation as follows is given: 
TABLE SHOWING TAXATION OF AUTOMOBILES AND OTHER 
VEHICLES 
Net Carrying Maximum Cost of 
Type of Weight of Capacity Speed Annual 

Vehicle Vehicle In Allowed License In 

In Tons Tone by Statute Dollars 

Gasoline 1 1 15 |1».M 

Steam 1 1 16 J}» *« 

Electric 1 1 16 !}»•»« 

Horse 1 1 16 

Gasoline 2 2 15 {38.72 

Steam 2 2 16 {38.72 

Electric 2 2 16 {38.72 

Horse 2 2_ . 15 $38.72 

Gasoline 3 3 15 {58.08 

Steam 3 3 16 {58:08 

Electric 3 8 15 {68.08 

Horse 3 3 16 868.08 

k=100,000, assumed for purposes of illustration. 

As the tabulation shows, for a given privilege, there should 
be a given charge. The roadbed is not affected because the 
vehicle is of any particular generic type; it depreciates by serv- 
ice, and this service must be measured from the point of view 
of the work that may be imposed upon the road. 

There is a difference, in some respects, between horse-drawn 
vehicle service and automobile service. The horse "chisels" up 
the roadbed— the automobile does not. On the other hand, the 
automobile is propelled by traction at less than too per cent, 
efficiency of the transfer of the energy required at the point of 
road contact of the tractor wheels, and this is detrimental to 
the road ; but it does not exceed the depreciation that is directly 
traced to the effect of the hammer-blows of the horse's hoofs. 
Let us conclude, for the time, that it is an even balance between 
horses and automobiles. 

There is one other point that cannot be ignored. Any law 
that is placed upon the statute books, if it is in violation of 
Nature's laws, will not remain thereon — it cannot ; it will merely 
serve as a monument to the stupidity of, first, the community 
that elects the framer of the law to office, and second, of the 
legislator who does not know enough ^ 0 C ogn' liance °* 

Nature's Immutable Laws. 

It is not the claim here that all th«» w . ^. w t , t0 
be so readily interpreted that there \^ r**| u vci\*^*' 

but it is possible to point out that n\ e ^ CCaxvct 0 v * ^ ^*v- 
derstand the technical questions "Wow >fl*& 
the road, should not be pl d m a ^ ^ v®fSW* 

are versed in Nature's ^ fcottv^Cc. \* 
evitable end as fast as ^O. X^Ns^&t^ * & fc 
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It might be said of automobiles that they can be made to go 
faster than can horse-drawn vehicles. The law says, "they shall 
not go faster than a certain speed." It cannot be maintained 
that a man should be charged a fee for the express purpose 
of violating the law, and, under the circumstances, nothing re- 
mains but to fix the value of V* according to law. The maximum 
allowable speed, under the law, is the proper speed to consider, 
and, since horse-drawn vehicles can make even a greater speed 
than the law allows for automobiles, what remains but to fix 
the license charge on a basis of equity; what right has the 
legislature to discriminate? 

Picking the Trend Is a Difficult Task 

When the small boy is tucked away safely in his snowy-white 
cot at night, and his fond Mamma lingers around until sleep 
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Chart depicting the average prices of automobiles for the several 
years beginning with 1903 



overtakes him, he has a penchant for story-telling,' and the 
chances are that he will present a brave and manly front, for 
him — he might even do a little bragging. But when slumber 
overtakes the brave little chap, and the lights are put out, should 
he awaken in the night, he forgets all about bravery and of 
bragging he will have none of it. He is mostly concerned about 
the creaking noises that seem to be so prevalent in the depth of 
night, and doubts arise as to the reality of things as he views 
them. The automobile business is like the small boy in many 
ways; when the statistician essays to tell us how big we have 
grown, and how important we are, he selects the most favorable 
conditions, and if he brags a little, he is but human. But when 
the lights go out and darkness settles down, the brave statisti- 
cian finds his courage oozing out, and he doubts the soundness 
of his own views. 

It may not be too much to say that he, the statistician, is no 
more in doubt of the soundness of the statistics he so diligently 
gathers than are those who are amused by his romances, and 
who know better than to take them too seriously. That the 
progress which has been made by the automobile art beggars 
description is an accepted view; it simply means that there is 
utility in the idea; there was a definite need; it has been satis- 
fied up to the limit of the ability of makers of automobiles to 
cope with an enormous demand. 

When the wonder wears off, and the statistician goes back 
to a well-earned hibernation, the presentation of review figures 
of the' industry will be on a more conservative basis, and those 
who have to make up their minds as to the best thing to do 
financially will be unhampered by figures that have no mean- 
ing excepting to cast a doubt, due to their ponderous array, 
and to the fact that it is impossible to prove whether or not 
they are right or wrong. It was James G. Blaine who said: 
"Facts are stubborn things, and the hard figures of arithmetic 
are not to be overcome by airy figures of speech; the truth re- 
mains." The idea so clearly depicted in this quotation is true, 
despite the attempt on the part of automobile statisticians to 
destroy the value of figures by quoting such an array of them 
that they are past believing. In all fairness, the average statis- 
tician is a mighty poor guesser; he likes to be in the light, and 
he knows perfectly well that it would cost a hundred thousand 
dollars, or more, perhaps, to prove that what he states to be a 
fact has not even the right to be laid upon a shelf alongside of 
the remains of a dust-covered fallacy. 

It is possible to doubt the soundness of a bank that is pre- 
sided over by a banker who takes any stock whatever in the 
wild talk that passes current among the blabbers of the indus- 
try, and the men whose interest in the building of automobiles 
is reduced to such a low level that they have to brag about 
what they do. Fortunately, the automobile industry is big 
enough to support a crop of men who are so sure that a million 
dollars will never overtake them, that they can talk in big fig- 
ures without the fear that it will ever become their task to 
spend the income. In the meantime, there are advantages to 
be gained by looking back over the doings of the men who have 
built up the automobile industry in something over a decade; 
it is worth while to point to the part of their work that will 
ever remain as their monument, and it is as an object lesson 
to see the small measure of activity that anchors doings to a 
fixed spot in the commercial world. 

The Rise and Fall of the Tide of Prices 

When the first automobile was registered in the office of the 
Secretary of State in New York, on January i, 1901, it was a 
relatively poor piece of automobile work that could be had for 
$5,000. It was an easy matter to go forth and expend $10,000 
for a car that could be duplicated to-day for one-tenth of this 
sum, and the majority of the automobiles running on the streets 
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of New York between 1901 and 1902 cost more than $10,000 
apiece. But so rapidly did the influence of American shop 
methods make its mark upon the automobile business that the 
average price for the automobiles sold in 1903 was $1,133.37. 

Prognosticators Became as Busy as Bees 

If the statisticians of the present day offend the sensibilities 
of those who retain a vague memory of truth, they are no more 
profuse in their ways than were the prognosticators of the 
early days. In 1903, when the prices of automobiles fell rapidly 
to a little over $1,000 average, hundreds of men made the bold 
statement that cars would ultimately be sold for a few hundred 
dollars apiece. 

It is fortunate for the users of automobiles in particular that 
these prognosticators fell short of their mark something like 
$1,500, for instead of automobiles being a drug on the market 
at $200 apiece, the average price for 1910, notwithstanding the 
actual delivery of 187,000 automobiles, was $1,645.93. Just how 
the average price of cars ranged up and down from year to 
year is shown by the varying lengths of heavy lines in the chart 
contrived for this purpose and presented here, but it cannot 
be shown that quantity production has had any effect that 
should be regarded as marked upon the average price of the 
cars made. 

Why is it that the prices of automobiles are maintained with 
great stability in the face of the fact that the capacity for pro- 
duction in America has increased by leaps and bounds from 
year to year, and the exportation of American cars has been 
as a mere bagatelle? Is it not an absolute sign of the stability 
of the industry? May we not regard it as the true and only 
pyrometer for the purpose of discerning the state of the automo- 
bile atmosphere? What other means have we at hand that will 
tell the story, and tell it right? 

Prior to the coming of the automobile, the men who em- 
ployed the then prevailing types of vehicles were limited to 
those who were compelled to use them, due to the fact that a 
horse must be fed whether he is used or not, and so it may be 
said, those who might have seen an advantage in intermittent 
service enjoyed no such privilege, since it is too plain to be 
denied that a horse, if he is used one day in the week, will eat 
his head off during the other six days, and the profit to be 
derived from an enterprise such as this is beyond the reckoning 
of man. It is believed that the average citizen, when he talks 
about the future of the automobile, overlooks the fact that 
thousands of citizens are in a position to reap a profit from 
the use of any form of transportation, if the equipment em- 
ployed is of such a character that it may be stored and ignored, 
excepting on the occasion when it can be put to an active utility 
purpose. 

It is not believed that the automobile business up to the 
present time has received more than nominal support from the 
men who employ animal transportation. The demand has been 
so strong, coming from entirely new sources, that there never 
has been enough cars to go around, and the time has yet to 
come when the selling of an automobile, if it is a good one, will 
by a strenuous undertaking. Last year, when, for some reason, 
financial institutions were sitting on their purse strings, some 
of the builders of automobiles made so bold as to proclaim that 
automobile selling would have to be placed in the hands of 
book age* 1 ** and piano salesmen, that it would be necessary 
to camp in the ' ront var<1 01 the prospective and waylay him 
when homeward bound for a sufficient length of time to accom- 
olish the intended purpose. But they were wrong. No such 
condition has ever been threatened. It will be a long time to 
ccnae ere piano salesmen will have to be called upon to exert 
tbeir wiles and hypnotize citizens into the purchase of cars for 
which they cannot find a use. 



There is ample ground for the conterJ*^/? th at piano salesmen 
are essential to the welfare of the pia**° business- there are 
untold thousands of otherwise intelligent ^ornen in the United 
States who have invested good money in pianos that they can- 
not play. It must be remembered, however, that these women 
can ride in automobiles, and it is fortunate for everyone that 
it is a far more healthful enterprise to ride in an automobile 
than it is to pay for a piano that can only be an adornment, 
when the purpose for which it was made is kept properly in the 
foreground. It is even possible to fairly contend that a piano 
is the source of great embarrassment to the owner who cannot 
wring from it the music it is said to contain, but there is no 
such drawback to an automobile — the fair participant in an au- 
tomobiling enterprise loses neither caste nor grace in the occu- 
pancy of a seat in a well-built car, which can readily be pur- 
chased at the price which is ordinarily paid for a piano that 
lays no claim to a pedigree. 



Art and the Body 



M. C. Hllliek DOcuaaea Points 

on "Finish" Picked Up at the 
Automobile Show* 



THREE classes of people interested in the horseless carriage 
are finding the automobile shows instructive along many 
lines, including painting and finishing. These classes are painters, 
owners and prospective owners. The painters are learning what 
the automobile owner is likely to want in the matter of colors, 
striping and varnishing, while the other two classes are getting 
"a line on" what specifications they should tender the painter 
when the car is repaired or painted. 

The late New York shows were rich in painting and striping 
suggestions. They taught all concerned that a great pro- 
fusion of colors is far from desirable on the automobile. Also 
that striping effects are admirable only when artistically dis- 
played and discreetly selected ; that varnish upon the car is not 
only for protective purposes, but for the enrichment or the il- 
lumination of the field of color and the decorations. 

Apparently, and very wisely it seems to the writer, the manu- 
facturers are getting quite away from the flashy and freakish 
colors, and combinations of colors, characteristic of a consid- 
erable part of their work as exhibited at the earlier automobile 
shows. Quieter and more modest colors are in evidence. 

The dark fine blues, and greens, the grays, and browns, the 
ivory white, and the canary yellow (the latter being only occa- 
sionally in evidence) are the main featured colors. 

The striping and decorative effects are applied in the form 
chiefly of simple, straight lines running all the way from a 
fine line to a 3-8-inch line. The "cut up" or "gingerbread" style 
of striping has disappeared almost entirely from the automobile. 

While all this getting back to the simpler and, if you will, 
primitive fashion of painting and decorating the car has been 
in motion the varnishers and finishers have not been idle. They 
have attempted — and, as a matter of fact, admirably succeeded — 
to supply the deficiency in decorative effects and color fields of 
sumptuous finery, by building up a varnish foundation and 
crowning it with a thorough and magnif\ c ^ fvnis'h 

The teaching of all this as it must v . v t the 
painters, automobile users and owners • . tTV t {hat 

while moderately conservative colors— tw TO ^ MS^*** ' «^ 
of "loud" and sensational effects— witt^^V^^ VSJ,^ W N 



effects to match, are to bftbereasin^ ^aj^ ^<Xe 
"society," the varnish, the c • y, and » , . <l 

on the car should be-in^^^^ 

"cunning artificer" can e W ^^ X^^\v^ X ^ # 
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_ - _ , DISCUSSING THE RELATIONS OF THESE 

Energy, Power, and Efficiency have bear,nq upon 



STANDING upon the threshold of the "reign of mechanics," 
the human race, even the more enlightened part, is still 
so lacking in knowledge that it is incapable of broadly 
framing a definition of its most valuable property. We are 
taught at school that man is the possessor of five senses — that 
he can "see" objects, "hear" sounds, "smell" odors, "taste" mat- 
ter, and "feel" objects, all to the edification of the intellect. Our 
understanding of the value of an object is founded upon our 
intellectual irritations as the object affects the one or the other 
of our (admitted) five senses. According to this hypothesis, 
gold, in the form of a ring, for a lady's finger, would be valu- 
able in proportion as it appeases the sense of seeing. But when 
the subject is more completely analyzed it is rendered at once 
apparent that the value of the ring is not ascertained in this 
way at all. This value is more or less dependent upon the 
point of view as it is appreciated by the mind's eye, rather than 
by the sense of "seeing." 

If the lady is beautiful, lovable, and responsive, the ring, as it 
is taken as an illustration here, will have great value in the 
mind's eye of the donor,- and that the appreciative object (the 
wearer of the ring) will hold the "band" in high esteem, is more 
than likely. Who can say that it may not be priceless in her 
estimation? Who will maintain that the sense of "seeing" 
would suffice in its definition to adequately fix upon the value 
of the adornment, and yet, intrinsically, this value has not been 
touched upon at all so far. What sense is it that defines the 
intrinsic worth of the ring in question? But upon second 
thought, how can any sense of which man is the possessor, be 
the means of determining the intrinsic value of the ring of 
the illustration, or of any commodity based upon such flimsy 
viewpoints? Value is a property that must be attached to a 
tangible asset. Is a ring a more tangible asset if it is placed 
upon the finger of a lady than when in a show window? No! 
Then the placing of the ring upon the finger of the lady changes 
its aspect with respect to the lady and the donor, but not in- 
trinsically — it is sentimental value that the adornment partakes 
of when it is resting upon the finger of the fair one. If it may 
be taken for granted that sentimental value is not intrinsic 
value, in other words that a ring of a given size and shape will 
sell from the wearer's finger for not more than it will if it is 
lifted out of a show-case in a store, that is as much as to say 
that position (place of keeping the ring) neither adds to nor 
subtracts from its value. But if the ring is just as valuable in 
a store as it is on the lady's finger, is it any less valuable as it 
rests in Nature (in a mine)? Why not? It is the same ring. 
But hold on; only the material is available in the mine; it is 
fashioned by man after it is mined and refined! 

It Is Energy That Is Valuable! 

Judgment, rather than some one of the five senses, would come 
to the rescue; it would whisper — and the plaint, if such it might 
be called would be favorable to the contention — that gold, rest- 
ing in Nature, is of no value intrinsically. The element, lying 
dormant, has only a potential value. Leaving the explanation 
of potential value for a later effort, it remains to observe that 
intrinsic value is a property that is imparted to the gold by 
the artisans who mine the material and fashion the ring. 

In this connection, it must not be forgotten that a large 
part of the intrinsic value of the gold rests in work done on 



the material as it is mined and smelted, leaving but a small 
part intrinsically, to be imparted by work in the forming of 
the ring. The explanation of this is relatively simple ; it is neces- 
sary to put far more energy into the getting of the material 
than it is in the mere contriving of the adornment. 

The reason why gold is so valuable may be due to the vast 
amount of effort that is required to procure it As a com- 
parison, let it be said that in the mining of a ton of coal there 
is no more of a task than when 1-3 of an ounce of gold is 
mined and made ready for use. The value of the coal is 
fixed (a) depending upon the energy that is injected into the 
mining of it, and (b) by the use to which the coal may be put 
The value of the gold is fixed (a) by the work that has to be 
done in the mining and refining process, and (b) depending 
upon the use to which the material may be called. 

Since both gold and coal are valued for their capabilities in 
the arts, it is self-evident that they have an equivalent value, 
and granting that a ton of coal is worth, say, $5, it is equal 
to agreeing that it is the equivalent of a $5 gold piece. There 
is a point to be kept in the mind's eye during the further dis- 
cussion of these premises; the gold is valuable because it is 
the storehouse of such a large measure of energy per unit of 
mass that its "specific energy" (coined for the occasion) is rela- 
tively high. The specific energy of coal (in the same sense) is 
relatively low, and it would sink to a nominal level were it not 
for the fact that coal possesses energy. In other words coal 
imparts energy when it is burned, otherwise it would have a- 
"specific energy" value on a par with the character of mineral 
that is not good for building material or for any other utility 
purpose of moment 

The mind must now be prepared to accept a sub-division in 
the method of reasoning, in the further explanation of the 
phenomena of energy. Coal has energy stored in it; gold has 
none. Coal, then, is valuable on account of the energy it 
possesses, and, as energy is expended in the mining process, 
the value of the coal is reduced somewhat Gold, not being an 
energy-giver, is valuable in proporition to the energy that can 
be imparted to it or expended on it per unit of mass. It is a 
strange thing to say that gold would be of no value at all were 
it not for the fact that it is so concealed in Nature that $20.00 
worth of energy must be expended in the acquiring of an ounce 
of the metal; it is just this energy that is valuable — not the ele- 
ment per se. The gold is a mere convenience in this case, and, 
as will be appreciated, were this metal lying around upon the 
surface of the earth, its value would fall to the value of cobble- 
stone or other useless material. 

World Holds Fixed Supply of Energy 

Energy, in the abstract, is a fixed quantity in the universe. 
Energy, per se, is a potential force that is of no intrinsic worth 
so long as it lies dormant in Nature. The value of coal in a 
mine is no greater than when undiscovered only to the extent 
that it is handy to know where to go for it, if, perchance, some 
of it is desired for a specific purpose. Energy, as it resides in 
coal in the mine, is just as prevalent as the energy in the coal 
that is mined and resting in front of a boiler ready to be burned. 
But, as stated, the energy of the coal in the mine is of no in- 
trinsic value, whereas the energy that resides in the coal as it 
lies in front of the boiler is worth something; now, what is 
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the difference? It is the same form of energy in either case! 
Is it not represented by the mere difference between the coal 
that has been rendered intrinsically valuable by work done upon 
it, and the fuel that lies dormant in Nature's storehouse, upon 
which there has been no work done? 

Work Is the Key to Intrinsic Value 

Gold in Nature's storehouse is worth nothing; put work into 
it and it is the pride of the maiden who adorns her finger with 
the ring made of it I Coal, in the bowels of the earth, however 
crammed it is with energy, is of no more value than the energy 
that resides in the sun until work is done in the mining process — 
it is the work done that constitutes the value intrinsically I 

But the fear is ever present that all the men who have failed 
to appreciate the distinction between energy and work will find 
it difficult to grasp the subject no matter how much it is ex- 
plained; take the statement that "coal, in the bowels of the 
earth, however crammed with energy, is of no more value than 
the energy that resides in the sun, until work is done in the 
mining of it !" It might be said, what is the value of the energy 
that resides in the sun? How can this energy be utilized? What 
is the use of referring to it? It is 92,000,000 miles away! But 
on second thought, remembering that all the energy of which 
man has access to came from the sun, or from suns of our 
universe; the energy in the coal that we mine; the energy that 
we put into the gold that is made to adorn the lady's finger; 
the energy that introduces what we call "intrinsic value" into 
everything that we make more valuable than it is in Nature— 
when a thing is elevated from a dormant to a potential state — 
came, or comes from the main source of energy — the sun. 

Energy is dormant in coal as the latter lies in the ground, 
but energy is potential in a brick as it rests on a wall 10 feet 
from the ground. Why is it that the brick on the wall possesses 
an advantage over the coal in the ground? Why not? Work 
was done in elevating the brick to its place on the wall, but 
no work was expended by man in the lifting of the coal out of 
its bed in the bowels of the earth. Before departing from the 
subject of the energy of the sun, let it be understood that all 
the energy that is now residing in the sun is potential, but all 
of the energy that departed from the sun in the past, as it is 
locked up in coal, wood, or what-not, is dormant, excepting that 
measure of energy that rests in the form of snow on eminences, 
ready to melt under the persuasive argument of more of the 
sun's heat on Summer days, when, if the water formed there- 
from is entrapped and put to use, the energy, being in a state 
of potentiality, will perform useful work. In the same way, if 
the heat from the rays of the sun is caught in a trap and this 
energy is put to work, chemically, electrically, or in the boiling 
of water (thus rendering the energy available in steam), it 
retains its potential state, and work may be done. 

Efficiency Is a Property Connected with Work 

It was only the other day that Col. Charles Clifton, in an 
address delivered to a body of eminent automobile makers, said: 
"Study efficiency— take efficiency home with you * * *." What 
is efficiency? Has it anything to do with energy? Is it more 
a property of work? Let us see! The coal that awaits work 
to render it available for power purposes, keeps its energy for 
ages; there is no loss of efficiency; it will be just as efficient 
2,000 years from now as it is to-day; as it was before the 
Romans subdued the Carthagenians, and before that day. Effi- 
ciency, then, does not seem to be a property that materially 
alters energy in a state of repose. 

When work is done, energy is expended, and if all the energy 
expended goes to useful work, the efficiency of performance will 
be 100 per cent. 
But in doing work, if some of it is expended to no purpose. 



to whatever extent this part relates Q e ^ 

will be reduced. 

The coal that we use for heating to it ^ steam 

for power purposes, may be so inefficiently mined that its value 
for power purposes will fall below the zero of our present stand- 
ard. All along the line, as work is done on the coal, its value 
is detracted from in proportion as inefficiency reigns, and what 
is true of the coal is equally true of every other form of work 
that is done by man, or at his behest. 

Work Is Measured in Two Ways 

The principle of the conservation of energy should be well 
understood. If energy is converted from one to some other of 
its forms, work must be done upon it. Were it possible to con- 
vert all' of the energy that resides in a pound of coal into 
electrical energy, for illustration, the conversion would be on 
a basis of 100 per cent. But this is not possible by any process 
that we now know of. No matter how the operation is per- 
formed by which energy is transformed from one to another 
of its states there is a loss of the energy, but it may not be all 
in one form. The efficiency of the transformation must be 
looked into in the gathering of information relative to the re- 
distribution of the energy. Since some of the energy will reside 
in one form and the balance will be scattered, the effort (work) 
will be distributed according to the efficiency, and it is this 
question of efficiency that attracts the greatest measure of at- 
tention on the part of those who struggle with the various prob- 
lems of work. What is the conclusion to reach? May it not be 
said that work is done when energy is expended? But may it 
not be concluded that some of the work is futile? The part 0/ 
the work that may be turned to good account represents "intrin- 
sic worth," and the remaining portion is the measure of in- 
efficiency. Since it is inevitable that some of the work done 
will be due to loss of efficiency, is it true that inefficiency is 
detrimental? Not necessarily! Gold is valuable on account of 
the vast amount of work that has to be done in the accumulation 
of it ! Inefficiency is only a detriment when it depicts a loss. 

Values Are Purely Relative 

Nature is the embodiment of law! Man struggles with the 
problem of living in his bungling sort of way, violating Nature's 
Laws, frequently to his great disadvantage, but rarely more than 
"the state of the art," so-called, foretells. It is when some in- 
dividual less skilled than his neighbor falls below the standard 
of his time that he is made to see the error of his way. 

Civilization is a condition; as we advance in civilization we 
harbor necessities. It is because civilization is receiving an im- 
petus just now, due to the use of the automobile, that it is more 
necessary to discuss well-authenticated principles, laying them 
bare before the eyes of those men who have not kept abreast 
of the times, in order that they will understand that in the rela- 
tive situation there is danger for them ; they must catch up ! 

How to inculcate principles into the understanding of those who 
suffer by comparison is the great problem of the time. Success 
of the individual is not what is desired by the community. It 
is the general success of the community as a whole that must 
be looked after, and, taking energy as a basis, with work as the 
remaining factor, efficiency must be courted by all on the plane 
of equality, Nature supplies all there is of energy*, enYujhtenroent 
is the foundation for efficiency, and v^^ry acco m P^ es aW 
that remains. 
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A Brace of Engineering Views 



8PACE PREVENTS THE RUNNING OF A 
NUMBER OF ENGINEERING EDITORIALS 
THAT HIT AT THE HEART OF THE SUB- 
JECT, LEAVING ROOM FOR THESE 



TT is not believed that it is possible to say that there is a crying 
need for anything before the demand becomes so great that 
it must be placed upon automobiles in order to be able to sell 
them. This is not a doctrine that should be worked to the limit, 
but it is a reason why it is not desirable to employ innovations 
ahead of their time. 



Keep Improvements Away from Used Motors 

THERE are very few men who would go to the pains of 
putting a new marble top extension on an old wooden 
building; they would fully understand that the foundation would 
be a little shaky if such an undertaking was consummated, but 
what is the difference in principle, and, let it be said, in the result, 
if an old motor is provided with a new two-spark ignition sys- 
tem? There is a great difference between the explosion pressure 
in the cylinders of a motor if the gas is ignited at two points 
remote from each other and the expansion pressure when only 
one spark is used. As a rule, in the average used motor the ex- 
plosion, or, better yet, expansion pressure, is not over 200 
pounds per square inch, but if two sparks are used in place of the 
old system it is more than likely that the explosion pressure will 
run up to perhaps 300 pounds per square inch. 

Will an old motor put up with this kind of treatment? Take 
a motor, for illustration, that was originally designed on a 
basis of an expansion pressure of 200 pounds per square inch, 
will it sustain if the pressure is boosted up to 300 pounds per 
square inch? Supposing that the cylinders will be able to stand 
the extra duty thus imposed, what then? Will the bearings hold 
out? 

But even if there are quite a number of motors that are so well 
made that such additional work can be imposed upon them after 
they have done service for a year or two, what is the percentage 
of all the motors that are now in service that will fail to con- 
form to the new requirement? Can the automobiling public afford 
to be set upon to the extent of having a large amount of its 
property destroyed ? Will it not be more to the point to put up 
with the good service that the old motor is capable of rendering 
even if the ignition service is not "the very latest thing"? 
What is the good of having the most recent innovation if it gets 
in the way of success? 

Of course, there will be quite a number of men who will claim, 
and some of them rightfully, that their motors will not be over- 
worked even if the explosion pressure is increased 50 per cent. 
Let them make their claims; the fact remains that it is a good 
enough idea to let well enough alone — put the newer ignition 
system upon the motors that will be capable of doing the extra 
work.— J. W. C. 

Yhe Self-Starter : Why Is It Not Extended ? 

In looking over the exhibits at the Madison Square Garden 
Automobile Show, only two self-starters were discovered in 
actual service on cars. That there is a definite demand will be 
illustrated by quoting a wealthy newspaper proprietor, the owner 
of many automobiles, who stated that he would not buy a new 
car that was. not equipped with a self-starting device. 

And how many men really enjoy cranking an automobile, 
and how many ladies have the strength to do it? The advent 
of the twentieth century has made it quite out of fashion for 



man himself to do mechanical work, for he has found that 
machinery can relieve him of this and do better work in less 
time. No man, mechanic or otherwise, will dispute the state- 
ment that the high-class present-day automobile is a wonderful 
machine. It does its principal work remarkably well, but with- 
out a strong arm is absolutely helpless in getting started. But if 
the automobile engine was always easily started the story would 
even then be somewhat different, but with gasoline claiming 
closer relationship to kerosene every year, it becomes, on a cold 
night in the Winter, a matter of tremendous physical exertion 
to start a car. Then, too, the chances of getting rapidly chilled 
after the car has been gotten in motion are very great, and no 
man who thinks at all of his own health should willingly run 
such a risk. 

Up to within the last year manufacturers could truthfully 
Say that they were so busy with the perfecting of the essential 
parts of the automobile that they had no time to spend on 
anything that was not absolutely necessary. This year's show, 
however, presents so few alterations in the cars of established 
name that the makers can no longer claim a press of work in 
their engineering departments. Reward in the business world 
usually comes to the man who anticipates a demand. It is true 
of most big concerns that they suffer from an inertia which 
certainly does not assist them in progressing. Self-contentment 
is another of the insidious affections to which the large and 
relatively successful companies fall rather easy prey. 

One will frequently hear the statement made that automobiles 
should be kept as simple as possible. This statement is so 
nearly true that it usually convinces. It would be much nearer 
the truth to say that the automobile should provide the user 
with every comfort and convenience with the most simple design 
possible. There are two classes of "extra parts" on automo- 
biles, those due to poor design, which, of course, are entirely 
without justification, and those due to an attempt to increase 
convenience and luxury, which justify themselves. There is 
probably no one to-day who would attempt to argue that the 
hot and cold running water and the electric lighting found on 
the Pullman sleeper do not, in convenience and comfort, justify 
the extra complications of construction. Yet the "smart" auto- 
mobile still requires manual labor to start its engine. It is safe to 
assert that this condition of things will change before so very 
long. At the exhibition of imported automobiles one maker 
supplied, on demand, an electrical self-starter on the smaller 
models, and a self-starter using compressed air on the large 
ones. There is no particular experiment in providing some- 
thing of this character, for self-starters have been operating on 
some cars for the past two or three years. 

The complication involved in making a motor so that it can 
be started by pressing a button is not great. The system involves 
the use of a power air pump or a valve to take high pressure 
gases from the cylinders, a tank and a distributing valve with 
pipes to each cylinder. If a power air pump is used it serves 
to inflate tires as well as to start the engine. 

The self-starter would make it possible for women to drive 
cars that are now exclusively used by men, since the physical 
exertion of "cranking" is too great at present. 

It would certainly seem that with the demand here, and with 
appreciation a certainty, the self-starter should be at least an 
option on every high-grade motor car. — Henry G. McComb. 
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ACTIVE effort in the building of automobiles dates back to 
the first attempt on the part of pioneer transportation 
engineers to contrive self-propelled vehicles of the class 
that are capable of making progress over the give and take of 
the roads in the absence of a permanent way as steel rails on a 
roadbed. It is in keeping with the progress that transportation 
engineers have made to call attention to the devices that have 
survived the vicissitudes of time, letting those who have time to 
record futile efforts and dead languages maintain a permanent 
record of them. Steam engineering had a good start over the 
more direct methods of utilizing energy as embodied in internal 
combustion motors, but the leader in a contest is the more 
likely to fall by the wayside, if for no other reason, due to his 
earlier opportunity to wear out and become obsolete. In the 
onward march of transportation methods the fates have or- 
dained against the survival of steam in this latest and most 
approved method of transporting passengers and freight, and the 
internal combustion motor, with all its inherent incongruities, 
because of its nearer approach to perfection from the thermal 
efficiency point of view, has had its range of usefulness extended, 
and it stands to-day on the platform of success, vying with 
electricity as its companion in the emancipation of the horse. 

The history of the success of the automobile cannot be written 
without including the worthy efforts along electric lines, and the 
things that have survived embodying improvements in internal 
combustion motor work. Were time to be taken in the discussion 
of the future prospects for success of transportation engineers, 
the man who would have the temerity to favor either of these 
methods as being the most likely to beat the other in the race 
would fall from his pedestal and land upon the floor of the 
speculator. There are those who dream of the time when 
energy will be abstracted direct from coal, and, in view of the 
splendid progress that has been made along lines that were once 
regarded as impossible, it would be unwise to deprecate the idea 
of obtaining a higher thermal efficiency from motors than that 
which is possible by any present working method. The very 
fact that the internal combustion motor has survived and forged 
ahead, if the progress made was due to the high thermal effi- 
ciency of the principle employed, it is within the probabilities 
that this supremacy can only be threatened by a principle which 
has within its makeup greater possibilities in a thermal way. 

The future looks most promising to the transportation engi- 
neer whose storehouse of enthusiasm is inexhaustible; he can 
well afford to be satisfied with his past performances, due to the 
fact that he has progressed and fought inefficiency from the 
remotest past to the time when it may be claimed that 28 per 
cent, of a total of 38 per cent., from a thermal point of view, 
involving the internal combustion motor, ts turned into useful 
work. That the transportation engi- 
neer is at the beginning of his past 
may be concluded when it is said that 
liquid fuel has a market value of 
over eight times the market value of 
coal, and in the years to come it re- 
mains for the engineer to w 'j\«e th^ 
energy of coal direct if 
Along this line will 
he witnessed some 

of the develo pments 
°f the future 
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1877 — Qeorge B. Selden'o Model Automobile and the Basic of the Selden Patent Which Was a 
Bone of Contention for Some Time. 




1886— Charles E. Ouryea In Hla Rig as It Appeared In the First Road Race at Chicago. 
Which Was Promoted by H. H. Kohlsaat 




1887— Alexander Wlnton's Model Whleh Was on the Road In This Year and Formed the 
Basis of the Activities of the Wlnton Company 



The History of the Internal 
Combustion Motor 

The interval of time which elapsed 
between the coming into the world of 
the horse and the time when he was 
enslaved as a makeshift in transporta- 
tion work was the interval during which 
it took men to find out that the horse 
was a better instrument for the pur- 
pose than the slave whom the horse sup- 
planted. In the same way, the interval 
of time that elapsed between the date of 
invention of the internal combustion 
motor and its application to vehicles for 
transportation purposes represented the 
period of awakening of mankind to the 
fact that it was worthy of serious con- 
sideration for the purpose, and that the 
horse stood in the same light with re- 
spect to future progress as that of the 
slave before him. When George B. 
Selden was awarded letters patent on 
November 5, 1895, he found for his use 
the scattered components of the modern 
automobile in the shape of the Brayton 
internal combustion motor, which was 
patented on April 2, 1872, to be followed 
by other patents, one of which went to 
issue June 2, 1874, but after events 
proved that the Otto invention, which 
reached a more or less complete state 
of perfection in 1876, had the inherent 
merit to 'survive the criticisms of expe- 
rience, and it stands to-day as the un- 
derlying principle of all internal com- 
bustion motors of the four-stroke cycle 
type used in automobile work. 

The history of the modern automobile, 
in view of what has been said, has for 
its foundation the four-wheeled vehicle 
of the Phrygians which came into vogue 
before Rome was founded, equipped 
with the Otto cycle motor, as it was 
brought out by Doctor Otto in 1876, 
although the work of Otto on internal 
combustion motors dated back to 1854 
for the beginning, and he attained en- 
couraging success which came to public 
notice in 1866. 

Technical Differences Between 
Brayton and Otto 

When Brayton brought out his motor 
in 1872 it comprised a working cylinder 
and a pump. In the pump, gas from a 
main was compressed and stored in a 
reservoir whence it passed to the work- 
ing cylinders, at the entrance of which 
was a lighted torch for the purpose of 
igniting the gas, particle by particle, so 
that it entered the cylinder in the flam- 
ing state. Dugald Clerk in relation to 
the Brayton flame engine described it as 
of the constant pressure type, whereas 
the Otto cycle motor was described as 
the constant volume type. It is the con- 
stant volume type of internal combus- 
tion motor that is being used in auto- 
mobile work, and according to Clerk the 
Brayton principle was set forth by 
Doctor Joule in 1844, whereas the con- 
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stant volume type of motor had its in- 
ception in the work of Otto, who placed 
it upon the market when it was known 
as the "Otto silent engine," in 1876. 

Automobile Inventors Made a 
Combination 

In view of the early use of the four- 
wheeled vehicle as drawn by horses and 
other animals from the time before the 
Romans, and the later invention of the 
constant volume type of automobile 
motors, it remained for automobile en- 
gineers to combine these well-known 
elements and harmonize the relation so 
that the vehicle could be propelled over 
ordinary roads, utilizing no more skill 
than is afforded by a layman, accom- 
plishing the purpose with safety to the 
public, and on a commercial basis for 
the users of the cars so made. It was 
in relation to the Combining of the ele- 
ments that compose commercial auto- 
mobiles of the gasoline type that the 
controversy which arose was recently 
settled by the decision of the United 
States Circuit Court of Appeals, Second 
District, before Lacombe, Ward and 
Noyes, Circuit Judges, and in the ren- 
dering of this decision the opinion of 
the Court was founded on the contention 
that the Selden patent combines the use 
of a vehicle and the type of motor as 
originally brought out by Brayton, so 
that those who employ the type of 
motor as originally brought out by 
Doctor Otto in combination with a ve- 
hicle are utilizing elements upon which 
there is no patent, and so it may be 
said that the modern automobile, which 
lays claim to a position of the greatest 
eminence in the arts, came into the 
world through a distinct demand for its 
use hailing from universal quarters, un- 
heralded by letters patent as the joint 
work of a coterie of eminent transporta- 
tion engineers, thus depriving any one 
man of the right to claim as his inven- 
tion the device which is destined to be 
the leveler of class distinction, and the 
means by which the farmer shall live 
in the city and the merchant shall live 
on the farm, to whatever extent fancy 
dictates without the shadow of inter- 
ference with the success of their indi- 
vidual callings. 

The Automobile Is Evolution- 
ary in Its Trend 

Since the world has been deprived of 
the honor of paying fitting tribute to 
some one man for the sudden and un- 
expected bringing out of the plan of the 
automobile on an inventive basis, it still 
remains to observe that instead of one 
invention there have been thousands of 
inventions, and, while it cannot be 
claimed that success lies in the maw of 
aome one of these ideas, it can be stated 
that the harmonizing of them in their 
relations to each other was a mighty 
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1888— Baker Electric Vehicle Which Waa the First Car to Employ a Few Cella of Battery 
and a Single Electric Motor Suspended Under the Body 




1889— Loom la Car Representing an Early Attempt to 
mlaalon on the Live Rear Axle 



Place the Power Plant and Traae- 
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Thomaa B. Jeffery Brought Out tha Ramkj. 
Owing to the Neat Form and perfop^^ 
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1901 — How the First Lozler Automobile Looked as It Appeared In The Automobile That Year 



task, and it is to the credit of the auto- 
mobile fraternity that it accomplished 
its work in a trifle over a decade, doing 
more in that time than was accomplished 
in all the years before, dating back to 
the dawn of written history. 

In order to illustrate the rapidity of 
the strides that were made since the 
coming of the gasoline automobile, illus- 
trations are here given of some one 
make of car for each succeeding year, 
leaving out, of course, current product, 
since it will be shown at the Coliseum 
in the greatest profusion. If these illus- 
trations are examined and studied crit- 
ically they will not only depict the trend 
of events but they will serve as an indi- 
cation of the extent to which the men 
of ten or twelve years ago were tied 
down to precedent, making the horse- 
drawn vehicle the guide of their efforts, 
refusing utterly to see anything besides. 
A comparison of the automobiles with 
an interval of ten years constitutes a 



frank avowal of the fact that the world 
does move, and that the men who ac- 
complish the most are those who look 
ahead, displaying hopefulness and a little 
daring with their bravery, thus blazing 
the way for quantity production. 

How the Automobiles Were Im- 
proved from Year to Year 

As the story was told in The Auto- 
mobile, beginning with 1902, a few of 
the main characteristics may be set 
down as follows: 

1902 (May 30). — An eye witness of 
the A. C. A. endurance and speed trial, 
which took place on Memorial Day un- 
der the auspices of the A. C. A., would 
have seen an aggregation of cars, in- 
cluding 1 electric and 14 steamers, 
mingled with 39 gasoline automobiles, 
and the highest powered gasoline cars 
were equipped with 16 horsepower 
motors in chassis that were not far re- 
mote from horse-drawn vehicles at that 




1902— This Was the Packard Automobile as It 
Manufacture a Modern Automobile 




1903 — The Cadillac Rear-Entrance Tonneau Which Was Then Being Exploited Abroad and 
Taken Up by the Cadillac Company Concurrently 



Appeared Showing a Marked Attempt to 



time, with coil radiators sticking out in 
front and in quite a number of cases 
swung below the chassis frame, and all 
the other indications of the carriage- 
maker's art. The rear entrance tonneau 
was just coming into vogue, but it had 
few exponents among the American 
builders of automobiles. 

1903 (Jan- 3)- — As it was reported in 
The Automobile, the motorists of Chi- 
cago were up in arms over the proposed 
city ordinance, the purport of which was 
to compel every automobilist to carry 
the official number of his car on the face 
of each lamp and also a number with 
eight-inch figures on the rear of his ma- 
chine. The city fathers in Chicago were 
undoubtedly in favor of advertising, but 
the automobilists were too modest to 
take advantage of this excellent oppor- 
tunity, and, strange to relate, they failed 
to present the strongest argument pos- 
sible against being tagged, since other 
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records of the year seemed to show 
quite conclusively that the cars made 
were of low power and in many ways 
so inharmonious that it was a question 
of whether or not they would go very 
far at all, but the bursts of speed that 
they seemed to be capable of were never- 
theless appalling to the city fathers of 
Chicago at that time. 

1904 (Jan. 2).— On page 10 of This 
Automobile the front end of the How- 
ard motor was illustrated, showing the 
half-time gears of large and massive 
construction, not enclosed, but instead 
an integral guard was cast on the motor 
case, and it passed up and followed the 
contour of the gears part of the way 
around, thus indicating that it was the 
idea of the designer to protect automo- 
bilists from the teeth of the gears. This 
practice was quite general at that time, 
and the indications are that it did not 
occur to designers in 1904 to protect 




1906 — The Flr»t Premier Automobile — The 
to Better the Cooling Service 

automobilists' ears from the noise that 
gears make. On page 33 of the January 
9 issue of The Automobile the Thomas 
three-cylinder motor is shown, and 011 
the opposite page a rear entrance ton- 
nean of the same make indicated the 
state of the art at that time. On page 
52 of The Automobile of January 16 an 
attempt was made to define the legal 
rights of automobilists, and the conclu- 
sion was reached as follows: "The 
w ord 'automobile' has as yet scarcely 
entered the field of legal investigation 
and it follows, therefore, that the rules 
governing the rights and liabilities of 
the automobile owner must be deduced 
from the rules laid down in :he past, by 
which are jadged the actions of owners 
of vehicles already in use." 

too5 (Jan. 7)- — Under the caption 
"Complication and Simplification" the 
editorial comment as follows summed 
up the then state of the art: "Among 



1904 — How Charlee E. Olldden Went on an Early Tour— Thli was After He Had Tried Out 
a Mark XIX Columbia Electric Vehicle and Found It Rather Too Restricted of 
Radius to Oo Overland Touring In . 

the cars worth serious consideration 
nearly all come under one of two broad 
classes — those in which the constructor 
had succeeded in reducing complication 
and carrying simplicity to the point be- 
low which losses in efficiency would 
occur forming one class, and not the 
larger one either. The other class em- 
braces those in which the designer had 
incorporated all the mechanism that 
could well be gotten into the space en- 
compassed by the frame and the hood 
with a liberal overflow under the foot- 
board, the body and on the dash. Such 
cars have 'talking points' galore and 
now only need an 'automatic' driver to 
make motoring the lazy man's delight 
and the repairman's chief source of 
joy." 

Such was life a matter of five years 
ago in the automobile business, but the 
modern automobile in crude form was 
represented in the cars of that year, and 
evolution has progressed rapidly. 




Motor Was Alr-Cooled and Set Acrois the Frame 




1907 — Stoddard- Dayton 
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Effect of Color on Radiation 



RECORD OF A TEST WHICH WA8 MADE 
BY C. L. WHITE TO A8CERTAIN THE 
8URFACE8 UNDER DIFFERENT CONDI- 
TIONS OF EMISSIVITY 



IT is not often that the color of the finish interferes with the 
efficacy of the mechanical equipment, but it is possible to 
get into trouble by disregarding the mechanical require- 
ments or, better yet, the thermo-dynamic relations by . overlook- 
ing them in the desire to impart a distinctive appearance to an 
automobile. As an illustration of a difficulty which might be- 
come serious, one in fine that has to do with the distorting of 
the thermic conditions to impart finish, reference may be had to 
the painting of the radiator, involving the use of aluminum paint 
on the one hand, or lampblack on the other. In scientific cir- 
cles, it is of course recognized that the amount of heat which 
will be given off by a surface in a unit of time depends upon 
the physical condition of that surface and color. It would be 
possible to say offhand that the black effect of lampblack 
would be considerably more efficient than the bright finish of 
aluminum paint. Since it is the function of the radiator to ab- 
sorb heat from the cooling water, transferring it to the current 
of air that sweeps over the surfaces, it remains to observe that 
the radiator must have a certain thermal capacity, otherwise the 
water will boil away. Since it is difficult to provide a sufficiency 
of surface in radiators for motors of 
considerable power, it is important to 
maintain the highest possible efficiency of 
the functioning relations, so that the dif- 
ference between the emissivity of a lamp- 
black-coated surface and a surface coated 
with aluminum paint is of sufficient im- 
portance to be recognized. 

For the purpose of determining the real 
difference in efficiency between the two 
surfaces involved in this discussion, a 
test was made under the conditions as 
follows : Using the same thickness cop- 
per as that employed in the making of 



shows the curve 
plotted from the 
result obtained with 
the black and plain 
copper tubing, 'and 
Fig. 3 is a compari- 
son between the 
black and the curve 
from the result of 
the aluminum paint- 
ed tubing. An ex- 
amination of Figs. 
2 and 3 will show 
that the addition of 
a coat of aluminum 
paint was really not 
very great The 
conditions of the 
test were such as 
to involve the use 





Fig. 3 — Difference between black and alu- 
minum painted tubing 

of only 0.45 pound of water. The tem- 
perature of the room was 73 degrees 
Fahrenheit, and 32 square inches of sur- 
face was exposed to radiation. The total 
time of the test was 42 minutes. 




Kig. 2 — Difference between black and cop- 
per tubing 



Fig. 1 — Calorimeters and thermometers and 
method of testing temperature 

radiator tubes, two 
calorimeters or cups 
were made. These 
calorimeters were 2 
inches square by 
3 1-2 inches high. 
They were arranged 
as shown in Fig. 1 ; 
two thermometers 
were suspended in 
them and they were 
placed on the tri- 
angular wooden 
block as shown. 
Boiling water was 
then poured into 
these receptacles, 
and simultaneous 
readings of tem- 
perature were taken 
at intervals of two 
minutes. Fig. 2 



Slow Tapers Advantageous 

In the fitting of flywheels when a flange 
is not available it is good practice to turn 
down the . end of the shaft to a slow 
taper, say about 3-16 of an inch to the 
foot The pressure used in pressing the flywheel on the shaft, 
assuming that the diameter of the shaft is about 2 inches, is 
about IS tons. The key will have but little to do under such, cir- 
cumstances. Some other taper may be selected and the tabulation 
here given may serve to assist the designer in making a proper 
selection : 

TAPERS PER FOOT AND CORRESPONDING ANGLES AS 
GENERALLY USED MAY BE 8ET DOWN A8 FOLLOWS: 



Taper, 
per foot 

1-8 

3-16 

1-4 

6- 16 
3-8 

7- 16 
1-2 
3-4 
1 



inch, 
inch. 
Inch, 
inch, 
inch, 
inch, 
inch, 
inch, 
inch. 



Included 
Angle 
Feet 

— 86 

— 63 

— 12 

— 80 

— 47 

— 05 
-23 

— 86 

— 46 

— 09 



Angle with 
Center Line 
Feet 



Remark* 



0 
0 
1 
1 
. 1 
2 
2 
8 
4 



— 18 

— 26 

— 36 

— 46 

— 64 

— 02 

— 12 

— 47 

— 23 

— 35 



Press fits 

Taper pins 
I Fits to be tight, but 
I more readily removed 



1 1-2 inch 7 

Using the taper 3-16 inch to 1 foot fixes a difference in diam- 
eter of 0.001 foot for each 1-16 foot of end motion in pressing 
the fit Gauges marked by 1-16 inch increments are therefore 
of much value, since the machinist may know at sight the num- 
ber of thousandths to be removed. 
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THOSE who are fond of making comparisons with a view 
to arriving at a definite conclusion as to the future of the 
automobile industry have found heretofore that the 
builders of automobiles have balked at accepting the statistical 
trend and they have made changes sometimes of a relatively 
radical character, despite the fact that the curve of events 
would seem to indicate that they should have gone in the oppo- 
site direction. The enclosed type of body is one of the finest 
illustrations of a sudden change in the ideas of designers, and 
it shows how fickle is public opinion. It was only a few months 
before the opening of the new year when the makers of auto- 
mobiles, in all parts of the country, were debating as to whether 
or not they would build torpedo and gunboat types of bodies as a 
s tock proposition, and quite a few of them were unable to see 
that the automobiling public was bent upon having enclosed types 
of bodies in any event. In some instances the makers of cars 
split their product in twain, building half of the bodies of the 
enclosed type with foredoors and the other half along, as they 
said, the well-known and accepted lines. 

That there are no permanent lines in the automobile business 
is one of the points that has been well authenticated by the 
many changes that have been wrought within the last ten years, 
and the coming out with new models annually, despite the ex- 
cellent work done by the obsolete product, is one of the strong 
arguments for the contention that the evolution is ever going on. 
Bat if body designs have changed from year to year, these 
changes are no more marked than those which have to do with 
machinery problems. 

Referring to the mechanical equipment, it is within the memory 
^ every aatomobilist when the wheelbase length was 60 inche^ 
and it was considered a radical departure when this distant- 
was rum up to 7* inches, but the next year brought an adv*n<>^ 



to 90 inches, and after that some bold spirit built a 100-inch 
wheelbase car. A little experience very promptly indicated that 
increasing the wheelbase had a marked effect for good, and 
while novices debated as to the expediency of going beyond no 
inches as the absolute limit for what they termed a "road loco- 
motive," the fact remains that to-day the automobilist of experi- 
ence looks upon a wheelbase length of 150 inches with equanimity. 

Power Plants Underwent Many Changes in Time 

The dawn of the automobile saw the introduction of a hetero- 
geneous mass of ideas in power plant work with a controversy 
having for its basis the relative virtues of the types of motors as 
follows : 

(A) Steam power plants ; 

(B) Electric power plants; 

(C) Constant-pressure internal-combustion motors; 

(D) Constant-volume internal-combustion motors; 

(E) Air-cooled internal-combustion motors; 

(F) Water-cooled internal-combustion motors ; 

(G) Two-cycle internal-combustion motors; 

(H) Four-cycle internal-combustion motors; 

(I) Six-cycle internal-combustion motors; 
(J) Slide-valve internal-combustion motors; 
(K) Poppet-valve internal-combustion motors; 
(L) Automatic inlet valve internal-combustion motors; 
(M) Sleeve valve internal-combustion motors; 
(N) Water-cooled internal-combustion motors with thermo- 



internal-combustion motors with gear 



syphon circulation. 

(O) Water-cooled 
pump circulation; 

(P) Water-cooled internal-combustion motors with centrif- 
ugal pump circulation; 
(Q) Single-cylinder (horizontal) internal-combustion motors; 
(R) Single-cylinder (vertical) internal-combustion motors; 
(S) Double-cylinder (opposed) internal-combustion motors; 
(T) Three-cylinder (vertical) internal-combustion motors; 
(U) Four-cylinder (vertical) internal-combustion motors; 
(V) Four-cylinder (revolving) internal-combustion motors; 
(W) Six-cylinder (vertical) internal-combustion motors; 
(X) Eight-cylinder (vertical) internal-combustion motors; 
(Y) Twelve-cylinder (vertical) internal-combustion motors; 
(Z) Sixteen-cylinder (vertical) internal-combustion motors. 
The history of the automobile industry records many intense 
controversies involving the divers methods employed ttom time 
to time, and as memory goes back over the foothills oi a gt« at 
industry, there are many reminders of the inWjVh, Vrth -wViv* 
tte va rious advocates sto od ^ ^ gu„ s 4 > \ ^ 

^gj thought w aa ^ « * tottBft lot , 
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(A) Steam Power Plants Reduced to Working Level 

The first blush of success in the industry carried with it a 
brief for the steam power plant, but in those days the internal- 
combustion motor was looked upon as utterly impossible, due 
to the fact that it would not run under speed-changing condi- 
tions, it could not be reversed, and transmission gears were 
crude devices with but small promise. In the earlier types of 
steam engines there were representatives from all the schools 
of design; the single-expansion engine was there in both single 
and double-acting form; the simple compound engine had its 
representatives, and those who advocated triple-expansion work 
were overrun by the advocates of the quadruple-expansion steam 
engine. But they all hung by the same rope; the steam boiler 
with all its refinements was found to be totally inadequate, and 
the method of building the fire under the boiler was so trouble- 
some that there were times when to abandon the whole prob- 
lem seemed to be in the line of least resistance. In the long run, 
steam power plants were rendered possible, due to improvements 
in boiler work involving the "flash" boiler, in which a bomb- 
like structure was maintained at a high heat, and the water was 
led in in the bare quantity necessary to flash it into steam as fast 
as it was required by the engine for power purposes. This idea, 
coupled with a vast number of improvements in point of detail 
of steam engines and the auxiliary equipment, not forgetting the 
use of liquid fuel after suitable burners were contrived, main- 
tained a position of eminence, and in one form or another it was 
the underlying principle of the successful steam automobiles as 
they obtain at the present time. 

(B) Electric Power Plants Were Much Ramified 

The success of the electric motor in trolley car and other rail- 
way transportation work lent encouragement to those who 
espoused the cause, but they overlooked the fact that the motors 
used in trolley-car work get their electricity from dynamo- 
electric machines which are placed on stable platforms in great 
power houses and that efficient steam power plants on a large 
scale furnish the power so that in the advance of the electric 
vehicle the real struggle came in connection with the storage bat- 
tery, nor can it be said that success attended the efforts of the 
brave pioneers who adhered to their first ideals and fought 
along under conditions of great discouragement 

In the earlier efforts, referring to the storage battery, almost 
every possible form of electrochemical equipment was utilized, 
but for a number of years nothing seemed to promise a reason- 
able measure of success excepting the lead-lead type of storage 
battery, of which there were two schools of design, one known 
as the Faure and the other as the Plante. It was as far back as 
i860 that Plante worked upon the type of battery which now 
bears his name, in which sheets of pure rolled lead were electro- 
chemically processed to grow a coating of active material over 
the surfaces of the plates. The trouble with this type of battery 
was due to the relatively targe weight of sheet lead that had to 
be used to obtain a sufficient quantity of active material, and 
the weight efficiency of the battery was far too ,low to serve 
in electric vehicle work until the time arrived when Chamber- 
lain contrived the idea of spinning the sheets of lead, thus in- 
creasing the superficial area in the ratio of over 20 to 1, and, 
after the spun plates were electrochemically formed, filling the 
interstices of the spinnings; it was then found that the Plante 
type of battery was more or less efficacious in electric vehicle 
work. 

While Chamberlain and others were busying themselves in the 
perfection of the Plante type of battery the Faure school of de- 
sign had its busy-workers, and despite the fact that this idea took 
root in electrochemical schools not far from 1881 it forged 
ahead and Charles F. Brush, of Cleveland, Ohio, who was after- 
ward sustained in his patent rights, very accurately described the 



battery that is most in use at the present time. In the Brush 
type of battery lead-antimony grids of light construction were 
given a coating of a paste paint, or cement, the latter com- 
prising the active material, and the ratio of this active material 
to the grid, from the weight point of view, was much enhanced. 
In the course of time there were hundreds of variations in the 
method of applying the active material, but in the long run the 
lead salts of which the active material was composed were com- 
pressed into briquette formation in conjunction with the lattice- 
work grids. But it is a matter of no moment as to the details of 
design and construction from the point of view of the automobil- 
ist ; he will understand that the lead-lead storage battery, broadly 
considered, is composed of a plurality of light but strong sup- 
porting grids in conjunction with lead salts for the active 
material, and after these grids are formed and seasoned they are 
immersed in a bath of diluted sulphuric acid and so connected up 
that there will be one more negative than there are positive 
plates, the idea being to place a negative surface in juxtaposition 
to the surfaces of the positive plates, and when the batteries so 
made are charged the active material on the positive plates is 
formed into peroxide of lead, and the active material on the 
negative plates takes on the form of spongy lead. When the 
batteries are charged, producing the condition as above outlined 
for the respective plates, a current of electricity will be delivered 
from them when the circuit is closed, and during the discharge 
the peroxide of lead of the positive plates is reduced to sul- 
phate of lead and the spongy lead on the negative plates is re- 
duced to sulphate of lead also. 

The output of a well-made lead-lead battery may be high or 
low in watts per pound, depending upon the weight .of active 
material in available form, and the availability of the active 
material depends upon the surface exposed to the sulphion, 
which is a component of the electrolyte. Surface is provided, 
first, by having a considerable number of thin plates, and, sec- 
ond, by inducing a condition of porosity of the active material. 
In practice, in view of the desire for a low rate of depreciation, 
the output in watts per pound of battery was very low at first, 
probably down to 3 watts per pound, but as the skill of the bat- 
tery makers increased with experience, the output increased to 
4, 5 and 6 watts per pound until it was finally considered a safe 
project to so build these batteries that they would deliver at 
least 8 watts per pound, and as a laboratory proposition 16 
watts per pound has been realized. 

A cell of lead-lead battery delivers an average of close to 2 
volts; the discharge starts at about 2.2 volts, and a battery is 
said to be discharged when the electromotive force falls off to 
1.8 volts. Under the circumstances, considering efficient charg- 
ing relations and the fact that the average electric lighting cir- 
cuit, from which the charging is done, has a voltage from 110 to 
125 volts, and in further consideration of the fact that in charg- 
ing a battery it is frequently desired to run the charging volt- 
age up to 2.6 volts per cell, it is deemed good practice to have 
from 40 to 44 cells of battery available in the vehicle, and this 
battery may be placed in four divisions with means for multiple 
series connections, so that by altering the divisions of the bat- 
tery with respect to each other the speed of the motor may be 
varied at will, and the necessity of employing a speed-changing 
device other than this becomes unnecessary. 

In some cases the number of cells of battery employed is re- 
duced to even as low as 10 or 11, but in these combinations 
some form of charging equipment must be employed by means 
of which the voltage of the charging circuit may be regulated to 
the needs of the battery, and this involves a loss of energy which 
must be counted when the questions of economy are uppermost 

In latter days the Edison nickel-iron battery entered into com- 
petition with the lead-lead type of battery, and it is obvious from 
experience thus far gained that the Edison type of nickel-iron 
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battery, as described in complete detail in The At/^"°4fOBiL£ 
within the last few weeks, promises to revive interest it* electric 
vehicles and put this part of the industry upon a plane as never 
before. 

(C) Constant-Pressure Type Unsatisfactory 

It will scarcely be necessary to more than mention this type 
of internal-combustion motor. It was brought out originally in 
what was known as the Brayton engine, which was accepted by 
Selden in his combination patent, and owing to the poor thermal 
conditions that obtained under constant-pressure conditions the 
power for weight has been found too low to compete with 
constant-volume types of motors in automobiles, and, for that 
matter, other power purposes. 

(D) Constant-Volume Types of Motors Prevail 

The best known type of constant-volume motor is that of the 
Otto cycle, in which the four strokes of the piston give the rela- 
tions as follows: 

The gas is taken in on the suction stroke; it is compressed 
during the succeeding compression stroke ; it is then ignited and 
expanded in the combustion chamber under conditions of con- 
stant volume, following which the expansion stroke takes place, 
only to be succeeded by the scavenging stroke. This motor is 
accurately described as the four-stroke cycle motor, but in the 
parlance of the. day it is known as the four-cycle motor. Motors 
of this generic type are made in all the well-known styles, both 
for air and water-cooling, and under the best conditions in 
practice the thermal efficiency reaches an average which is not 
far from 20 per cent, out of about 38 per cent. Under labora- 
tory conditions this type of motor has been known to deliver 
approximately 28 per cent, of the fuel value in actual power, but 
the automobilist of acumen is permitted to exercise his ingenuity, 
due to the fact that a poor motor will deliver power on a ther- 
mal basis which may be as low as even 8 per cent, and it is 
claimed by many experts that the average thermal efficiency of 
the four-cycle motor, so called, is about 16 per cent. 

For the benefit of those who have not given the matter suffi- 
cient study to be able to appreciate what is meant by the com- 
pound term thermal-efficiency it is enough to say that the hydro- 
carbon fuel (automobile gasoline) holds from 18,000 to 20,000 
British thermal units of energy per pound, and of all this energy 
which is represented in the gasoline required in the operation of 
a motor only about one-fifth of it is turned into mechanical 
work. This might look like a poor result in the estimation of 
the novice, but it is not necessary to harbor feelings of despair. 
The average high-speed engine, of which there are hundreds of 
thousands in operation, is doing fairly well if it delivers from 8 
to 10 per cent, of the thermal value of the coal consumed, and the 
best results obtainable from the largest engines used under con- 
stant loading conditions in steamships barely equal the results 
obtained under average conditions in automobile work. 

Designs Are from Several Points of View 
That there is a wide opportunity for the display of ingenuity 
on the part of designers of internal-combustion motors of this 
type is shown from the fact that practically every motor used in 
the respective makes of cars differs in some important particu- 
lar from its neighbor, and, as viewed by the novice, these dif- 
ferences are well beneath the surface. The constant-volume type 
of motor varies in efficiency, both as to weight and in a thermal 
sense, depending upon compression. But the allowable compres- 
sion depend* upon the type of fuel employed. Where it might 
be good practice to fix the compression at 150 pounds per square 
inch absolute, in the burning of alcohol as the fuel it would 
be an impracticable figure when reference is had to automobile 
gasoline. Referring to this latter type of fuel, the maximum 



compression is well within 120 pounds per square inch absolute, 
and the average racing type of motor has a compression which 
is well within 95 pounds per square inch absolute, but the aver- 
age touring car motor has its compression value in the neigh- 
borhood of 75 pounds per square inch absolute, and it will be 
remembered that the absolute pressure is 14.7 pounds per square 
inch above the pressure as shown by a gauge. In other words, 
the pressure of the atmosphere, which is 14.7 per square inch, 
must be added to the pressure as shown by a gauge in the de- 
termination of the absolute pressure. 

Fixing the compression in a motor of this type is an extremely 
important detail; if the motor is to be run under racing condi- 
tions, thus requiring high speed nearly all of the time, remember- 
ing also that the low-speed demand is unimportant, it remains 
to have the compression as high as possible, for then ignition 
will be under the most favorable conditions, since the rate of 
flame travel in the mixture will be maximum and the energy that 
will be absorbed from the burning mixture in a mechanical sense 
will not only be relatively great, but it will also be under the 
most efficacious conditions. It is unfortunate, perhaps, that this 
high compression stands in the way of flexibility, so that motors 
that are designed for racing work are not looked upon as par- 
ticularly favorable under normal working conditions. 

What automobile engineers have in mind in fashioning a mo- 
tor is to establish a zone of stability of the greatest possible mag- 
nitude, if the motor is to be used in general work, so arranging 
the thermic relations that the motor will deliver power at the 
lowest possible speed, on the one hand, maintaining its flexibility 
and continuing to deliver its power up to the highest possible 
speed, on the other hand. Fig. 1 is a chart giving the speed of 
the motor in revolutions per minute as ordinates and the horse- 
power, or full pounds, in other words, torque as abscissa;. This 
plan, which facilitates the plotting of the characteristics of a 
motor, seems to have been the idea of Leon Lacon, who wrote 
upon the subject in Omnia, and later on the idea was enlarged 
upon by B. D. Gray, a member of the S. A. E., who said : 
"I believe that flexibility is the most important consideration." 
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The explanation of the workings of the chart, Fig. i, as 
referred to by Mr. Gray is as follows: 

Graphic Representation of Flexibility of Motors 
Pa 

— represents flexibility of motor at normal speed N. 

Aa 

Qm 

represents flexibility at speed Om. 

Mm 

The horsepower and torque curves may be 
plotted geometrically one from the other, with- 
out calculating each point Join point M on 
horsepower curve with O point. The triangle 
Mm 

OMm gives tang, o = 

Om 

Mm represents the horsepower at speed Om. 
Therefore, the quotient of the horsepower and 
revolutions per minute is proportional to the 

HP 33.000 

torque, since T (torque) = X 

N 2irr 

That is, tang, a represents the torque, which 
is, therefore, measured on the diagram by y v. 
The ordinate y v is located at the intersection 
of the torque and horsepower curves, and the 
scale represents pounds pull, or horsepower, 
and the length of brake arm must be made 
such that the curves intersect. (This is only 
a matter of convenience ; practically there is 
no reason for it other than that.) Carrying 
y v to the ordinate Mm the point v is ob- 
tained, representing the torque at speed Om. 
Note that maximum torque is obtained when 
a is maximum; that is, when the line Om is 
tangent to the horsepower curve, and the torque 
curve indicates that the maximum torque is at C (where the tan- 
gent is horizontal). The horsepower is maximum at A. Between 
n and N, corresponding to C and A, is the "zone of stability."" 

It is interesting to note in what way the information thus ob- 
tained regarding the performance of a motor may be utilized 
in determining the gear ratios of an automobile. 



Designing Gear Reductions 

Gear reductions in transmissions should be so designed that 
speed changes will keep the motor within the "stable zone," 
i.e., as resistance increases and motor speed decreases to "n," a 
change to the next lower gear will permit a motor speed of "N" 
without change of vehicle speed. Hence neither racing nor stall- 
ing of motor. That is, in ascending a hill, for example, one 
starts at the bottom of a hill at, say, a speed of 1,000 revolutions 
per minute, and the vehicle speed is reduced gradually until the 
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2 — Diagram contrived to bring out the extent of the pumping losses as they 
relate to the delivered horsepower of a motor 



3 — Chart designed to show the relation of the Indicated horsepower to the mean 
effective pressure of a motor 



motor speed coincides with the point of maximum torque, which, 
we will say, is 600 revolutions per minute. The gear reductions 
should be such that on changing to the next lower gear, without 
changing the vehicle speed, the motor speed will return to 1,000 
revolutions per minute; and so on throughout the various gear 
changes. It is a dangerous thing to allow the motor to so reduce 
in speed that the torque will be advanced be- 
yond the capability of the material used. 

Motor' Flexibility 

Flexibility of the motor is represented by 
N w 
s = — X- 
n W 
N = the normal speed. 
W = the maximum power, 
n = revolutions per minute which gives 
maximum torque. 

w = power corresponding to speed giving 
maximum torque. 

Theoretically, gear reduction should be as 
follows : 

v„ v, X s, v, X s X s, v, X s X s X s, hence 
the reason for geometrical progression. On 
account of air resistance the high speeds must 
be less than gear reductions indicated. 

With the horsepower curve and taking the 
tangent from the origin O, the right angle 
triangles O P a and O T t give : 
P a = O a tang, p 
At=Oi tang, a 
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It is known that the tangents measure the torque, and that the 
ratio of the torques considered represents the flexibility of the 

P a 

meter ; hence — represents the flexibility. 
A a 

and 

Pa tang. P 



A a tang, a 
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4 — Diagram designed to show the approximate thermal efficiency of a motor at 
different power deliveries 



Flexibility, so called, usually varies from 1.2 to 1.5. It 
should be possible to obtain a flexibility of 1.6. In actual prac- 
tice the apparent flexibility is increased by racing the motor 
before shifting to a higher gear, as will be appreciated by the 
driver of experience. This is represented on the curves by O m, 
representing a speed greater than "N." If speed changes are 

Qm 

made in this way "s" becomes . 

M m 

Foot Note — It was Mr. Gray's main idea 
to suggest a possible form of motor char- 
acteristic curves, and it was hoped that dis- 
cussion would bring out many valuable points, 
which would assist the committee appointed 
to investigate the subject in formulating such 
recommendations as to character of curves 
and method of conducting tests for standard- 
izing same as would meet with the approval of 
all members of the S. of A. E. 

(E) Referring to the Air Cooling of 
Motors 

Since barely 20 per cent, of the thermal 
value of the fuel is turned into mechanical 
work, all the rest of the heat must be disposed 
of in some other way, or the parts of the 
motor will continue to heat up, and it would be 
theoretically possible to say that in the absence 
of any means for dissipating the heat the 
cylinders and other relating parts of the motor 
would melt One method in vogue for taking 



care of the waste heat is to have large exhaust valves, and to 
direct the heat out through these valves and to the atmosphere 
by way of the exhaust pipe, a muffler being placed at the end 
thereof for the purpose of reducing the sound. In order, how- 
ever, to direct as much of the heat as possible out to the exhaust 
transfer ports and away to the atmosphere, it is necessary to 
limit the flame-swept surface of the combustion chamber in each 
cylinder as much as possible, it being the case that the heat can- 
not pass through the cylinder walls only at a certain rate, and 
this rate is directly proportional to the area of the flame-swept 
surface for any given temperature. The least 
amount of flame-swept surface is available 
when the dome of the cylinder is of spherical 
conformation, and in the better class of air- 
cooled motors, so-called, the spherical shape 
is adhered to quite closely. In referring to the 
air-cooled motor, it would have been better, 
perhaps, from the nomenclature point of view, 
to call it a natural cooling system of disposing 
of the waste heat At all events, in the air- 
cooled motor the idea is to draw air over the 
exterior surfaces of the cylinders at a suffi- 
ciently rapid rate, in view of the specific heat 
of air, and the ruling temperatures, to make 
it the carrier of all the waste heat that passes 
through the cylinder walls, thus maintaining 
the temperature under working conditions at 
the point which will assure freedom from 
heating troubles, and the highest thermal effi- 
ciency besides. 

In some motors the cylinders are cast with 
fins or a succession of ribs, the idea being to 
increase the surface to the greatest possible 
extent, limiting at the same time the area 
of the combustion chamber surface within. 
In this way the heat is prevented from pass 
ing out by the limited flame-swept area to the maximum extent, 
but the increased surface of exterior permits of ridding the metal 
of its heat at a sufficiently rapid rate to keep the cylinder walls 
cool enough for working purposes. There are quite a number 
of drawbacks, and under certain conditions it is found difficult 
to maintain a satisfactory working temperature. In the Frank- 
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lin type of motor some 70 per cent, of all of the waste heat 
is permitted to escape through an auxiliary port at the bottom 
of the stroke, and of the remaining waste heat a consider- 
able part of it passes out through the regular exhaust valve, 
leaving a relatively small balance which has to be disposed of 
by means of the cooling air. In the Franklin type of motor 
the cylinders are cast with a series of vertical ribs, the latter 
being of sheet steel, and by a process which has been especially 
contrived in the foundry the sheet steel ribs are in molecular 
relation with the iron of the cylinders, and around this arrange- 
ment, with its large cooling surface, a jacket is placed, and the 
cooling air is distributed in sufficient quantity on an equal basis 
to the respective cylinders, so that they are all maintained at 
the same working level of temperature. 

In air-cooled motor work, it is of unusual importance to fix 
a nice relation of the reciprocating parts to the cylinders, and 
to maintain the temperature below the disintegrating point of 
the lubricating oil. If the. pistons are too tight in the cylinders 
under working conditions, and if other relations are awry, the 
pumping losses will foot up to an awkward total, and this phase 
of the problem must be given unusual attention by designers, 
in view of the relatively low specific heat of air, and further 
to the fact that air-cooled motors have not the advantage which 
is due to the fixed temperature of water as it obtains in water- 
cooled work. Fig. 2 shows the pumping losses in a Franklin 
motor at two speeds, i. e., 1,000 and 1,200 revolutions per minute, 
and since this chart is so contrived that the ordinates read the 
delivered horsepower, it will be possible to note the influence 
upon efficiency in view of the fact that the pumping losses are 
given as abscissae reading horsepower. At 1,000 revolutions per 
minute the pumping losses are approximately 2.8 horsepower 
when the motor is delivering 25 horsepower, and these pumping 
losses increase as the actual delivery of power decreases, reach- 
ing a total of 8.7 horsepower when the motor is delivering but 
10 horsepower. When the speed was increased to 1,250 revolu- 
tions per minute in this case, the pumping losses footed up to 
4.6 horsepower when the motor was delivering 30 horsepower, 
and these pumping losses increased to 13 horsepower when the 
motor was delivering but 10 horsepower. 

In referring to the pumping losses of a motor it is just pos- 
sible that there are some readers who will not quite appreciate 
what it means, but recalling the statements in counting the four 
strokes of the Otto cycle it will be remembered that only one 
of them was a power stroke. It will of course be understood 
that there are losses even during the power stroke, but it must 
be self-evident that the three strokes that do not add a quota 
to the useful power delivery do represent losses, and it is com- 
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Fig. 5 — Diagram depicting the effect of changing the flow of gasoline from the nozzle 

of the carbureter 



mon custom to refer to them as pumping losses. There is one 
other point that will be referred to for the benefit of those who 
have not made a study of gasoline engine work. This point is 
quite clearly depicted in Fig. 3, referring to the relation of the 
indicated to the delivered horsepower of a motor. When a 
manograph, which is an instrument for use in determining the 
working conditions in the cylinders of a motor, is properly at- 
tached, it will show, in other words indicate, the work that is 
being done by the expanding gas in the driving of the piston 
outward on its stroke, and by suitable computation it is possible 
to figure the horsepower of the motor, utilizing the indicator 
card which the manograph is used to produce, since it shows 
the pressure of the gas in pounds per square inch at every 
instant of the travel of the piston on its power stroke. More- 
over, the indicator card so taken shows the suction pressure 
which counts as a loss of the pumping variety, and any mal- 
conditions that might obtain, due to the poor timing of the 
spark, bad mixture or inefficient cooling relations. Referring 
now to Fig. 3 it will be observed that the mean effective pres- 
sure in pounds per square inch, which is what the engineer 
computes from information given on a manograph card, is given 
as ordinates in the chart, and the indicated horsepower values 
are plotted as abscissae. The diagonal lines represent the sev- 
eral speeds at which the motor in this case was run when the 
manograph cards were taken, and while this particular chart 
does not give the definite mean effective pressure an actual 
test, it does permit the interested investigator to ascertain at 
a glance what the indicated horsepower will be when the mean 
effective pressure is known. As an illustration of the use of this 
chart, it is pointed out that with a mean effective pressure of 
70 pounds per square inch, at a speed of 1,000 revolutions per 
minute, the indicated horsepower of the motor would be 5.1 
horsepower approximately. Likewise, considering the same 
mean effective pressure, at a speed of 1.500 revolutions per 
minute, the indicated horsepower would be 7.6 approximately. 

The indicated horsepower of a motor cannot be the measure 
of the actual horsepower delivered by the same, due to the 
fact that the mechanical losses inherent in the motor are not in- 
dicated by a manograph on the card that it traces. Referring 
to Fig. 4 of a chart showing delivered horsepower (D. H. P.) 
as ordinates, the mechanical efficiency is given in the scale of 
abscissae in per cent., and the curves are plotted at 1,000 and 
1,250 revolutions per minute respectively. Taking the motor 
at 25 delivered horsepower and 1,000 revolutions per minute, 
the mechanical efficiency is substantially 88 per cent, so that 25 
divided by .88 brings the indicated horsepower up to 28.4 ap- 
proximately, and the difference between 25 and 28.4 represents 
the mechanical loss in the motor. The curve 
Fig. 4 shows a considerable difference in the 
characteristics under speed-changing conditions, 
and designers of motors are accustomed to con- 
sidering the effect of speed, remembering, of 
course, that increasing speed with or without 
an increase in power has a marked bearing upon 
the necessity for precise conditions of lubrica- 
tion. 

In discussing the thermic relations with par- 
ticular reference to the cooling problem, it is 
important to remember that the heat comes 
from the fuel, and, this being true, it is im- 
possible to go on with the discussion along 
intelligent lines without considering the prob- 
lems of carburetion to a very great extent, or 
to the disregard of the influences of timely igni- 
tion. In order to show that the thermal effi- 
ciency varies in a marked way with the quantity 
of gasoline taken in under different condi- 
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tions of speed and for different adjustments of a given car- 
bureter, the chart Fig. 5 is presented in which the pounds of 
gasoline per 1,000 revolutions of the crankshaft of the motor 
are given in ordinates, and the thermal efficiency is set down 
on the scale of abscissa in per cent. In this case the motor 
was run at 1,000 revolutions per minute, and the needle valve 
of the carbureter was adjusted, it being marked off in degrees 
as a convenience, so that when the needle valve was adjusted to 
350 degrees as shown, the best result was obtained with a con- 
sumption of 3.4 pounds of gasoline with a thermal efficiency of 
18.6 per cent. The poorest result was realized when the 
needle valve was opened 450 degrees, when the thermal effi- 
ciency fell away to 6.15 per cent., with a gasoline consumption 
of .36 pound. It will not be necessary to dwell here at great 
length upon this important phase of automobile operation; the 
interested reader will readily see that gasoline economy is de- 
sirable not only because the cost of operation will be reduced, 
but also due to the fact that the thermic relations will be im- 
proved since the motor will be freed from gasoline indigestion. 
The lesson to be learned from the user's point of view should 
be that the carbureter of a motor should be so adjusted that 
the amount of gasoline that will be permitted to pass through 
the nozzle in a given time should be the least possible consistent 
with satisfactory performance under normal conditions. More- 
over, it is better to resort to the sliding of gears under abnor- 
mal conditions than it is to so adjust the carbureter that the 
power of the motor will be increased to a point where gear 
sliding is not necessary. This is a true statement in view of 
the fact that it is less troublesome to slide gears than it is to 
put up with a motor that has been rendered unfit for satisfac- 
tory service, due to the excess heating of gasoline all of the 
time for no better purpose than to save the operator of the car 
the small pains that it will give him to slide the gears when 
he comes to grades, or when the roadbed is soft, and the power 
requirement is increased beyond the normal level. 

Under the most favorable conditions of operation the thermal 
efficiency will change with the power delivered by a motor at 
a given speed, and Fig. 6 is offered to show something of this 
variation. In this chart the delivered horsepowers of the motor 
are plotted as ordinates, and the thermal efficiency is given in 
per cent, on the scale of abscissa As an illustration of the use 
of the chart it is pointed out that the thermal efficiency was a 
minimum of 8 per cent, when the motor was delivering 10 horse- 
power at 1,250 revolutions per minute, and this efficiency in- 
creased by gradual increments, reaching 16 per cent, when the 
motor was delivering approximately 34 horsepower. 

(F)'Leading Up to Water Cooling of the Motor 

The great difficulty with the average man when he starts out 
to either build or use a motor lies in his child-like belief in 
the idea that a motor will do work because it is of a certain 
size, if it is lubricated, and otherwise maintained according to 
the conventions. Unfortunately for this way of thinking, it 
leaves the man in a poor state of mind for him to cope with 
the inevitable difficulties that are ever present, whereas were 
he to understand that none of the thermic conditions are very 
well defined, or fixed in a relation to each other, the more vigi- 
lant state of his mind would react to his advantage. For the 
better understanding of the problem, it will be apropos to point 
out a few of the more important considerations which lead to 
variations in power, and it may as well be understood that 
nearly all of the variations are in the downward direction. At 
all events, the following are the main points to be watched 
and adjusted. 

(a) The temperature of cooling should neither be too high 
nor too low. 

(b) The lubricating facilities should be such as to assure an 



unbroken fi^lm of lubricating oil over every friction surface. 

(c) The ratio of air to gasoline should be maintained under 
conditions which will afford a reasonable excess of air at all 
speeds. 

(d) The mixture should be ignited sufficiently early to bring 
on the complete combustion of the whole mass before the piston 
starts on its outward migration on the power stroke. 

(e) Back pressure due to an inefficient muffler or other 
interferences on the exhaust side of the motor should be 
avoided. 

(f) An undue suction depression which will be brought about 
by restrictions in the intake or the carbureter leads to a con- 
siderable loss of power. 

In order to show that the results in practice under relatively 
favorable conditions are far from perfect, reference may be 
had to Figs. 7 and 8 of six manograph cards with the motor 
running at 1,000 revolutions per minute in Fig. 7, and six mano- 
graph cards with the motor running at 1,250 revolutions per 
minute in Fig. 8. Referring now to Fig. 7, remembering that 
the six manograph cards are taken from the respective cylin- 
ders of a six-cylinder motor under well regulated conditions, 
using water, it will readily be seen that the cards do not com- 
pare at all favorably with each other. Card 1, Fig. 7, shows 
an expansion pressure of a little over 118 pounds per square 
inch; card 2 shows an expansion of 139.5 pounds per square 
inch ; card 3 shows an expansion pressure of 141 pounds per square 
inch, but cards 4 and 5 have substantially equal expansion pres- 
sures, but the area as shown by a planometer differs materially, 
thus indicating that while the expansion pressures may be sub- 
stantially the same the area might be quite different, and the 
power 'obtainable would therefore vary as between these cylin- 
ders. Card 6 shows a poor result during the power stroke and 
a considerable depression during the suction stroke. Referring 
now to Fig. 8, card 1 gives an expansion pressure of 276 pounds 
per square inch, but even so the area is only 1.94, whereas in 
card 5, Fig. 7, with an expansion. pressure of a little less than 
134 pounds per square inch, the arc was 2.27, thus indicating 
that the value of the expansion pressure is not to be relied upon 
in the delivery of power, although it is_ worth while to remem- 
ber that sudden increases in pressure to a high point are detri- 
mental in other respects, notably among which will be men- 
tioned excess pressure on the bearing surfaces and a disrupting 
influence on the cylinder walls, not forgetting that the twisting 
moment on the crankshaft runs up materially, and the secondary 
forces are more likely to react, resulting in vibration that can- 
not be regarded as fitting companions to a well performing 
motor. Card 2, Fig. 8, has a pressure of 176.5 pounds per 
square inch on the expansion line, with an area of 2.3 square 
inches, but card 4 has a considerably lower expansion pressure, 
and a much depreciated area with indications of augmented 
pumping losses. The remaining cards in Fig. 8 have much of 
the characteristics of card 3 excepting that card 6 was taken 
with the manograph out of step, which does not alter the fact 
that the expansion pressure was 142.35 pounds per square inch, 
with an area of 2.29 square inches. 

As a general rule, indicator cards are published from ideal 
plottings, or only the good cards are selected from a series of 
tests, and the result is that youthful designers and users of 
motors permit their ideas to beat along idea\ pathway*' 1 " n * cn 
is another way of saying that they grow to v>»»a 
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Fig. 7 — Manograph cards taken from a 6-cyllnder motor, showing 
variations In the performance 

the use of a well-contrived pump, and the second method of 
accomplishing this end is to have a large volume of water and 
a sluggish circulation. It will be understood that it is the func- 
tion of the water to absorb the heat from the exterior of the 
dome of the combustion chamber of the cylinders and carry it 
away to the radiator, where the air as it passes over the external 
walls robs the water of its heat and dissipates it in the sur- 
roundings as fast as the heat is passed into the water from the 
motor. If the radiator is of insufficient capacity to perform its 
proper functions, or if the air circulation is retarded from any 
cause, the water will heat up in consequence, and the thermal 
relations of the motor will be upset. 

It seems to be desirable in practice to maintain the cooling 
water at or near about 202 degrees Fahrenheit, this being a 
temperature which is as close to the boiling point of water as 
h is deemed expedient to go. The water boils at 212 degrees 



Fahrenheit and a difference of 10 degrees, dropping it down 
to 202 degrees for the working level, is a practical undertaking. 
Admitting that there is absolutely no fixed point from the cool- 
ing water point of view at which the greatest amount of power 
can be taken from a motor, it remains to be said that the ma- 
jority of motors seem to perform best from the power point of 
view when the temperature of the cooling water is maintained 
at about 202 degrees Fahrenheit How to reconcile the good 
performance of a water-cooled motor when the temperature of 
the waterjacket is maintained at a temperature of 202 degrees 
Fahrenheit with the excellence of the results obtained from an 
air-cooled motor when the temperature is barely below the 
flash point of lubricating oil is a matter that will be difficult to 
explain to those who fail to note the distinction between a high 
thermal efficiency and an attempt at a high weight efficiency. 
It would seem from tests which have been shown that well- 
contrived air-cooled motors have the faculty of doing the re- 
quired amount of work at a high thermal efficiency, and in 
measuring them up for the purpose of fixing their weight effi- 
ciency account must be taken of the fact that the weight of the 
motor is not increased by the weight of the water, the radiator, 
the pump and the piping. The expected high thermal efficiency 
of a well-contrived air-cooled motor is not marred by any serious 
defect when it is compared on a basis of weight efficiency. 

(G) Referring to Two-Cycle Water-Cooled Motors 

In a two-cycle motor, so-called, more properly termed a two- 
stroke cycle motor, it is deemed inexpedient to resort to air 
cooling on account of the difficulties involved in connection 
with the scavenging of the cylinders, it being the case that in 
this type of motor the incoming mixture sweeps over the out- 
going exhaust products, and it is only possible under the most 
favorable conditions to remove the exhaust product of com- 
bustion with reasonable completeness; moreover, the incoming 
mixture absorbs some of the heat from the exhaust products 
of combustion so that it is difficult to get the desired weight 
of mixture into the cylinders, and this difficulty is considerably 
modified when the cooling conditions are well regulated, using 
a considerable volume of water with a good pump circulation. 

In the two-cycle motor, while it is true that there is a power 
stroke for every second stroke, instead of a power stroke for 
every fourth stroke as in four-cycle work, the fact remains that 
it is not found to be true in practice that two-cycle motors will 
give twice as much power as that which can be obtained from 
four-cycle motors. Gas engineers who make a specialty of two- 
cycle motor building are wont to claim that the two-cycle motor 
will deliver power on a 1.6 basis, but even this claim is con- 
tested in many quarters. In the meantime it has been found 
that well-designed two-cycle motors are indeed flexible per- 
formers, and that they deliver as much power as is required 
by the automobiles that they are placed to propel. 

(H) Four-Cycle Motors Are Most In Evidence 

In order to appreciate the preponderance of water-cooled 
motors of the four-cycle type in automobile work at the present 
time, it is only necessary to refer to the cars as they were ex- 
hibited at Madison Square Garden in New York this year, in 
which there were 450 models that were water-cooled and 12 
models that were air-cooled. It is more than likely that the 
greatest variation in motor work at the present time has to 
do with the method of casting the cylinders, and the regulation 
of some of the innermost details with a view to refinements 
such as will bring about a better thermal balance. The mono- 
block idea, that is to say the casting of four cylinders as a 
unit, has been looked upon by judges as an expedient for the 
sake of economy. If there is any economy in the monoblock 
idea it must be after the cylinders are cast and in the divers 
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ways that have to do with shop processes. In the foundry, the 
monoblock is a troublesome casting, and a large number ot 
"wasters" amply testify to the fact that whatever little saving 
there is by way of economies in the reduced number of parts 
that have to be manipulated, it is more than offset by the 
number of wasters that have to be replaced by sound castings. 

A closer study of the situation will probably show that the 
monoblock has inherent qualities which have little or nothing to 
do with questions of cost, as, for illustration, if the transfer 
ports for the incoming mixture from the carbureter are water- 
jacketed, it stands to reason that the spray of liquid gasoline, 
as it is swept in with the air, will be volatilized as it must be 
before it can burn, and the heat that is thus placed available 
for this necessary work is abstracted from the walls of the 
exhaust transfer ports after the exhaust gases have done all 
of the mechanical work that they are capable of, so that the 
gain is a double one, in that the waste heat is turned to good 
account, and in view of the fact that the gasoline is boiled 
before it enters the combustion chamber of the motor, and 
carbon formations are thereby more nearly eliminated, thus in- 
suring a good performance of the motor for an extended 
length of time. 

But it is not necessary to despair of having these advantages 
if the monoblock idea is abandoned. If the cylinders are cast 
in pairs or individually, as they are in a great number of cases, 
all that remains is to water-jacket the carbureter, and by piping 
the water from the water-jacket of the cylinder the same heat 
that is at the disposal of the incoming mixture in the mono- 
block cylinder will be placed at the disposal of the carbureter 
in the performance of its function, and the incoming mixture 
will be afforded its requisite measure of heat, and the basis of 
economy will be precisely as before. 

In a sense, it would seem that the advantages of any one 
system are fairly well distributed, on a like basis, over all sys- 
tems, and, in a sense, this is quite true. As a matter of fact, 
the designers of motors of the four-cycle type, if they are 
water-cooled, start out with the idea of realizing a certain re- 
sult Some of the designers belong to the monoblock school, 
others owe their allegiance to the school which practises the 
twin-cylinder idea, and not a few of them lay claim to the be- 
lief that individual cylinders are much to be desired. But they 
are all building motors, and the underlying principle of per- 
formance of the respective types of motors is on a common 
basis, and barring mechanical imperfections, which might be 
common to all, or the accidents of design, construction and 
workmanship, there is an even chance as between. 
- Due to the fact that good motors may be had out of each 
of the schools of design, and that bad motors sometimes show 
up, notwithstanding the reputation of the school from which 
they come, it is just a little difficult for embryo automobilists 
to conduct themselves with a feeling of confidence when they 
go in quest of an automobile. That they should be guided 
by the same good sense that permitted Christopher Columbus 
to sail to America, although he was never before in such a 
predicament is all that can be said unless to point out that 
Columbus had a few precedents up his sleeve, and he made up 
his mind like a man that if a ship would go ten miles in a 
certain direction, and then twenty miles, the law of probability 
proclaimed the fact that it might reasonably be expected to 
duplicate these distances and go on. Of the six-stroke cycle 
motor to which allusion was made, it is enough to point out for 
me present that it is not an inspiring spectacle. 

Discussing Valves and Mechanisms 

In hearing so much as we do these days about sleeve and 
other types of valves, that are mostly conspicuous for their 
absence in the actual automobiles, it suggests the thought that 



something might be said about them, if for no better purpose 
than to ease the mind of the man who, knowing that he cannot 
buy an automobile every day, would like to be sure that the one 
he does select will meet its obligations. The history of valve 
mechanisms is quite as old as the gas engine, and, despite the 
murmurings of the sad sea waves, the poppet valve is bravely 
performing its function in over 99 per cent of all the motors 
that are running in America at the present time. Long before 
motors were placed in automobiles, rotary and other types of 
valves were tried out at considerable length, and the money 
lost in their exploitation, were it all placed in one vault, would 
be nearly enough to pay for the fortifications proposed for the 
Panama Canal. 

We do not quite know to what heights these fortification costs 
will soar and swell when the time arrives to build them. 
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but there are records and other evidences which do adequately 
portray the fact that the experiments which failed in connec- 
tion with valves for internal combustion motors actually foot 
up to millions of dollars. 

When it comes down to questions of sturdy service, there are 
none who will deny that the poppet- valve idea is thoroughly 
good in every reasonable way, and for the average automobile, 
under practical conditions of service, it is scarcely to be be' 
lieved that there is any chance of its being supplanted for a 
long time to come. The splendid work that the poppet type of 
valve is doing will in no wise bar experimenters from following 
the bent of their own sweet wills, and some of them are pre- 
senting the evidences of quality of their workmanship, and the 
acumen of their business methods. Until an innovation makes 
its mark in the world of material things, it must be looked upon 
by business men as an academic proposition, if it can command 
the respect of savants, or it must sink to the level of ignominy 
if it is neither to be found in daily service nor mentioned in 
the conversation of the enlightened grade. 

That there will be some sort of an advance in valve systems 
within a reasonable length of time is one of the points that is 
now reasonably assured, but if the improvements, when they 
do arrive, prove to be better in point of service to be rendered 
than that which is being obtained from poppet valves, the cost 
will no doubt be sufficiently high to debar the average man from 
supporting a luxury and it is fortunate that this fact will in 
no wise interfere with the thoroughly good results that are now 
being obtained from motors of the poppet valve type. 

Reference was made at (L) to the automatic inlet valve idea, 
and quite a few of those who have had but slight contact with 
automobiles have gone away with the impression that poppet 
types of valves are not beyond trouble, due to their brief and 
perhaps unfavorable acquaintance with the automatic valve 
idea, although in fairness it is necessary to say that motors 
so equipped perform with extreme flexibility, if only the springs 
of the automatic valves are properly proportioned and main- 
tained in a state of good adjustment On account of the diffi- 
culty involved in maintaining the good adjustment of automatic 
valves, they have been supplanted by mechanically operated in- 
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Fig. 9 — Timing diagram of a Thomas Model M Motor, showing the timing relations and 
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let valves, and in the majority of motors at the present time 
the inlet and the exhaust valves are interchangeable in size,, 
and are operated on a common basis, excepting in the matter 
of timing. . 

Referring to mechanically operated valves, it must not be for- 
gotten that, while they are opened in a positive way by pressure 
which is exerted by a cam, the fact remains that they are closed 
by a spring, and if the spring is lacking in any of the essential 
qualities the result will be poor indeed. As motors underwent 
the refining process and a growing measure of skill, speeds have 
gone up until to-day it is not uncommon to see automobile 
motors that operate in an orderly manner at 2,000 revolutions 
per minute, but it must be remembered that the valve springs 
which served efficaciously at 800 revolutions per minute may 
not have the strength and the vim which the higher speed calls 
for. In some of the earlier types of motors that were said to 
be satisfactory the valve springs were so designed that they 
exerted a pressure of from 36 to 40 pounds, but as refinement* 
permitted motors to be speeded up, these pressures of springs 
have been increased until it is not uncommon to-day to see 
motors operating with valve springs pressing as much as 80 
pounds. Quite a number of the motors that are said to be noisy 
would operate far more quietly than they do were the springs 
that are used in their valve mechanisms supplanted with like 
members, but of greater strength. It is necessary that the roller 
shall be held firmly to the face of the cam and when the speed 
of rotation of the camshaft is high and the spring that does 
the pressing is lazy it is too much to expect of it that it will 
perform its proper functions satisfactorily, but the noise that is 
made when the roller leaves the cam under high speed conditions 
is so disguised in its character that the average ear fails to 
discern the source. 

In the Timing of the Valves of the Motor 

If it may be taken for granted that the valves are of the 
proper size and suitably designed with stout springs holding 
them in place excepting when they are lifted by the cams it 
still remains to so time the valves that they will do their proper 
work agreeably to the cyclic relations and to the fact that a 
well-behaved motor must deliver its fair 
measure of power throughout its zone 
of stability over the widest possible range 
of speed. There is no doubt about 
motors being able to perform in a good 
and sufficient manner, notwithstanding 
changes in the timing, but there are dan- 
ger zones on both sides of the line, so 
to say, and it remains for automobilists 
to check the timing of their motors and 
try to persue a middle course, so that the 
work once done will suffice for the in- 
tended purpose for the greatest possible 
length of time. Fig. 9 shows the timing 
of the Model M Thomas motor, in which 
the arrow within the circle shows the 
direction of rotation of the flywheel, and 
it is stated on the figure that the inlet 
valve opens 1 3-4 inches past center on 
the upper end of the stroke, which 
measurement is equal to 10 degrees as 
marked off on the flywheel. It is also 
stated that the inlet valve closes 5 1-4 
inches past center on the lower end of the 
stroke, which measurement is equal to 30 
degrees as measured upon the flywheel. 
The exhaust valve opens 7 inches before 
center on the lower end of the stroke. 



' EXH&/ST\ALVE 
"-CLOSES & &4.ST 
CENTER CfcREV? 



.EXHAUST V&LVE 
' OPENS 7'BEratE 
CENTER-LOWER 



EfTTHOMAS MOTOF? CO 
BurrAio n ew yanrt 
1 I* 4 ""'-- M~ DATr^fliJ 



/w 



Digitized by 



Google 



which measurement is equal to 40 degrees as measured upon the 
flywheel, and the exhaust valve closes 7-8 of an inch past center 
on the upper end of the stroke, which corresponds to 5 degrees 
as measured upon the flywheel. 

In motors in general, while it is true that the exhaust valve 
should close concomitant with the opening of the inlet valve, 
the fact remains that in certain types of high-speed motors the 
exhaust valve is held open during a part of the time that the 
inlet valve is open. In other examples the inlet valve is opened 
simultaneously with the closing of the exhaust valve, and as a 
general proposition it is safe to have the opening of the inlet 
valve timed the same as the closing of the exhaust valve, and 
even then there will be a slight interval during which the inlet 
valve will be closed prior to the opening of the exhaust valve 
on account of lost motion, and the older the motor is the 
greater the lost motion will be, so that in timing more or less 
worn-out motors it is possible for the adjuster to display a 
little judgment with a fair chance of realizing a profit thereon. 

The Modern Trend of the Automobile Motor 

Owing to the lack of mechanical refinement and to the 
scarcity of suitable materials the earlier practices in the build- 
ing of automobile motors were such as to limit the attainable 
speed under profitable power conditions, but it came to pass as 
experience was pyramided that the working speeds were in- 
creased with safety and the mechanisms were so adjusted that 
the power increased more nearly in proportion to speed, so that 
the motors used in the 191 1 makes of automobiles are relatively 
high-speed affairs and they deliver power on a basis which is 
noted not only for its maximum, but for the stability with 
which it maintains over a wider range of decreasing speed than 
practice dictated heretofore. 

It is fortunate that motors do perform so admirably at the 
higher speeds. The twisting moment which is induced in a 
member is far greater if the speed is low and the chances of 
disrupting that member increase in a proportion that exceeds 
the increase in the twisting moment It is for this reason that 
most automobilists have to pay for their folly in a measure 
equal to the price of a crankshaft if they continue to stall their 
motor on a hill rather than to slide the gears and maintain the 
speed of the motor at a point sufficiently high to protect the 
crankshaft and relating members from an excess of the twist- 
ing moment. Despite the fact, then, that the secondary com- 
ponents increase with the square of the velocity, which is another 
way for saying that a motor is strained to excess if the speed 
is increased beyond a certain point, it remains to be said that if 
the motor is well designed and the materials of which it is 
composed are up to present available quality the motor will be 
protected from the ills of excess torquing, and this is brought 
about by a suitably contrived gear ratio, and the automobilist, 
although be should slide his gears when the occasion requires, 
is protected from himself to an extent that is far greater than 
it ever was before. 

Referring to the modern idea of ignition work it is not too 
much to say that there is a positive gain when two sparks are 
simultaneously fired at the proper time as compared with one 
spark at the same time. True, if one spark is fired in a more 
advanced position the same result is more nearly approximated, 
although it does look as if there is to be a gain of some moment 
by utilizing two sparks instead of one, and the experiments that 
are now being conducted along these lines, while they are far 
from complete, are not only very interesting, but they compel 
the attention of advanced engineers and that we have heard 
the last of this idea is scarcely to be taken for granted. 

In the meantime, it may be timely to warn those who have 
invested in motors that are provided with a means for one 
spark at one time that the strain upon the bearings and other 
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parts is very considerably increased when two simultaneous 
sparks are employed, due to the fact that the expansion pressure 
is increased at least 50 per cent in good examples of this work, 
and it is just possible that motors which were built for the 
conventional method of sparking might be subjected to an 
excess strain were they fitted out with a double sparking equip- 
ment. It is probably true in some cases that the cylinder walls 
are too thin to withstand a 50 per cent increase in pressure and 
it may be that the crankshaft and other bearings will scarcely 
survive such an increase in the work allotted to them. Then 
again the crankshaft that is heavily burdened under ordinary 
conditions may twist off if an extra burden is imposed, and so 
we may conclude by pointing out that the motor which is work- 
ing in a proper manner with a single spark is entitled to better 
treatment than that which would fall to it were a double spark- 
ing equipment imposed upon it 



American Salesmen Have 
Wrong Xrade MethOdS Something to Learn in Open- 
ing Up Foreign Territory 



PEOPLE who live in foreign cities frequently refer to the 
American methods of trading. In making these comments 
they now and then drop a hint which, even if it must be taken 
with a grain of salt, cannot fail to prove of value to American 
manufacturers with ambition to build up new trade connections 
with other countries. For example, the residents of cities where 
foreign tongues are spoken expect to be conversed with in their 
own language. Whenever a European manufacturer desires to 
secure the automobile trade of a foreign land he assigns a sales- 
man who can speak the language of the nation with which his 
house hopes to establish trade relations. American manu- 
facturers expecting to sell automobiles in Rio de Janeiro, Brazil, 
will find it necessary to send a salesman with a complete knowl- 
edge of the Portuguese tongue; for while Spanish is spoken 
here, Portuguese is the recognized vernacular of the country. 
Even after the manufacturer has filled this obligation he will 
be obliged to compete with European makers of automobiles. 

While it may not prove to be a palatable morsel, complaints 
coma from Para, Brazil, that American automobile manu- 
facturers do not stand by their machines. American auto- 
mobiles have been sent to Para; not all of them have done the 
work that was expected of them. This is not casting any re- 
flection on the machines as a whole, but the fault is due to the 
fact that the machines being new they were not understood 
by the purchasers, or by their machinists or drivers. There 
was nobody on the ground familiar enough with the machines 
to assemble and adjust the parts. Consequently, one disap- 
pointment of this sort led to the loss of a dozen sales of 
American-made cars. French machines were shipped in to 
supply the demand. The French proved their commercial fore- 
sightedness by sending a competent machinist with each auto- 
mobile ordered— one who spoke the Portuguese language. He 
was also able to demonstrate the machine. Before the first 
car demonstrated had been on the street a week the agent repre- 
senting the French firm in Para received orders {or five more 
cars. He cabled the French house and they shipped, th Yvtfies 
to Para by the first steamer. Other sales follov,»A « 
cession. v * ^ sttC 
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How to Get a Second Invitation 



IT IS THE PLAIN DUTY OF THE IN- 
VITED QUEST TO BE SATISFIED WITH 
ALL THE PROVISIONS MADE FOR HER 
COMFORT 




Do not, I beseech you, de- 
pend on your hostess for 
automobile clothes 



F your friend with an automobile 
does not invite you out as often 
as you might reasonably expect, 
just give the matter a little con- 
sideration, and you may be sur- 
prised to find that possibly the 
fault lies largely with yourself. 
Of course, there are all kinds of 
people, but the wise guest will 
study her friends and adapt her- 
self to their varying moods. 

Your host, for instance, may 
come for you fresh from some 
perplexing "business problem that 
has cost him many hours of 
anxious thought. He may wel- 
come lively chatter for a change— but more likely until such a 
time as fresh air, changing scene and the pleasure of driving a 
smooth engine have cleared away the mental cobwebs he will ap- 
preciate a sympathetic silence. 

Moreover, when you do talk, as you sit beside him, turn your 
face directly toward him so that the sound waves will strike 
on his ear. The rush of air past his head in fast driving acts 
like a curtain, effectually cutting off an otherwise directed voice. 

Your hostess may drop in unexpectedly to take you for a 
short drive. She may be tired from a morning's shopping, or 
a siege with her dressmaker, and have come out for an hour's 
recreation. Her good nature will not permit her to enjoy her 
car alone and she thinks of a friend to whom she can give a 
treat. Do not, then, ask her to take you on that errand you had 
just contemplated. Drop your affairs as she has dropped hers, 
for otherwise, although she may smilingly accommodate you, 
she will be pretty apt to cross you off her list and next time 
take some one else. 

Also let her take the initiative in suggesting both the way 
and the destination, keep to yourself any fears of delay or 
break-down, and get what pleasure you can out of the ride, 
wherever it leads. 

If you are invited for a long trip, ascertain first the exact 
amount of space that can be given your baggage, and then — 
above all things — do not exceed it It may seem a little thing to 
carry that extra big fur coat, or to add at the last moment that 
small second grip; but the driver has a lot of things to pack 
that you never would think of; he has to figure on every avail- 
able inch of room, and your additional belongings might act 

as the proverbial straw. 

Should there happen to be 
a light load, so that you can 
place your effects as you 
please, be particularly care- 
ful to pack so that they will 
not slip and rub around, 
wearing on the upholstery, 
or scratching the varnish. 
Although the owner will 
probably be too polite to 
make any comment in case 
of an accident of this kind, 

That highly polished tool-box Is he will surely do a lot of 
the most convenient place for the . , . * .„ 

thoughtless man to stand thinking, and it will not be 




in your favor. The handsomer the car, too, the more pains he 
takes to keep it perfect, and naturally he feels almost as a per- 
sonal slight any disregard of his fine machine. 

That highly polished toolbox, on the running-board, is a most 
convenient place for a thoughtless man to stand for a short 
run in a loaded car, but the marks of his heels may keep his 
host from ever asking him out again; the mahogany door-top 
may shine like a mirror, but if some small boy hammer it in 
ecstasy of joy children in the future will probably be under a 
ban. 

Even if you are successful with snap-shots, leave your camera 
at home unless you are sure that your friends are interested in 
photography. Seldom do two people agree, any way, on the 
desirability of a given subject; and what you would want most 
they would care for least. Then, too, it takes times to select 
position, get right focus, and settle down afterwards, and the 
driver meantime may be fuming inwardly. In short, one pic- 
ture might prove the cost of another pleasure trip. 

Of course, you know enough to be ready on time. Even if you 
sit around waiting in hat and coat for half an hour, never mind ; 
your host has privileges as 
well as troubles of his own. 
The oil man may have 
failed to arrive with the 
ordered gasoline, or the 
cook may have been late 
with his dinner, but you 
cannot afford to run any 
risks of spoiling your 
chances by keeping him 
waiting for you. 

When you step inter the 
tonneau, if you happen to 
be the only passenger, do 
not sit down directly behind 
the driver, but on the oppo- 
site end of the seat. He 

then can speak to you the more easily and he will appreciate the 
even distribution of weight on the springs. If you find he ap- 
pears to be trailing along in the dust of a forward car be pa- 
tient and don't complain. He may be running full power to 
keep ahead of those following and he will get to the front if 
he possibly can, if only to prove the superiority of his own ma- 
chine. 

In case of a breakdown repress that natural inclination to 
ask why. Perhaps he would not care to confess that he could 
not tell off-hand, yet he would not like to make a mistake. The 
difficulty is not always apparent at first glance and may take 
some time to locate; but if you will considerately refrain from 
asking embarrassing questions he will have a chance to think 
the thing out and surprise you by showing how clever he is. 

Never criticise the man at the wheel, whether host or chauf- 
feur. He has to think and act quickly and moves according to 
his best judgment. Whether you approve or not, keep still; if 
you don't like the driving it is your privilege to decline to go 
again. It is most confusing, however, to have several people 
excitedly giving directions at once in case of an emergency. 
Especially in case of speeding, when the arm of the law en- 
cased in the blue sleeve of a policeman calls a halt, every one 
should keep still and let the driver make his own explanations. 




Exercise every bit of tact you ever 
were blessed with 
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His business it has been to keep an eye on the speedometer. 

If your hostess has provided a roadside lunch, however much 
you enjoy it, leave something over. You will have all the bet- 
ter appetite for the next regular meal — and you may be glad 
later in the event of a blow-out There are many little things 
that a guest can unostentatiously carry in a handbag that will 
prove most acceptable where meals are delayed and the hostess 
whose car breaks down between towns will appreciate any such 
thoughtfulness on the part of her company. 

Do not, I beseech you, depend on your hostess for your 
automobile clothes I It is very natural to make the excuse that 
you go so seldom you have neglected to provide yourself with 
what you need, but guests have little idea of the demand made in 
this way upon the owners of machines. So, though you are 
likely to be asked only a few times in a season, get a long, ser- 
viceable, light coat, a small hat that fits closely to your head, 
and a nice, full veil. These things will last a long time and you 
will find they can be worn on many other occasions, too, but 
you will have the satisfaction of knowing that your own things 
are becoming. Also you will probably make such a good im- 
pression by your appearance as well as your thoughtfulness that 
you'll be invited twice as often as ever before! 

You need not be afraid to wear pretty clothes, either, because 
you expect a dusty drive. The right kind of a coat— cravennette, 
linen or pongee — will keep out the dirt, and you (and your 
hostess) will not feel ashamed if she takes you to a nice place 
for dinner. Naturally she will take pride in seeing her guest 
fashionably gowned and a credit to her! The day of ugly 

wearing apparel for motor- 
ing is past ; and you can put 
all the money you have to 
spend in a fetching little 
bonnet. 

A large, flowing veil of 
the best quality will last and 
prove the cheapest in the 
end. You can get it on 
better, too, than one that 
happens to be a little nar- 
rower, and nothing is more 
apt to impress your hostess 
with the fact that you are 
not used to automobiling 
than for you to be constant- 
ly trying to adjust your 
veil Have it plenty large enough, get it on good and tight 
before starting. 

Your best fur coat will not be harmed in the least if properly 
protected by one of the over-garments I have already suggested. 
In very cold or wet weather a big "slicker" will cover you com- 
pletely and also keep out the wind. It is quickly slipped off 
when you wish to alight, and thus you have the double ad- 
vantage of being warmly as well as handsomely dressed. 

Wear your best shoes, too. Shabby footgear will utterly ruin 
the appearance of an otherwise well-attired woman. 

After riding with one person or in one car a few times you 
will probably be able to discover some little need that will give 
you the opportunity of making a suitable present. It might 
be a leather-covered pillow to slip in at the small of the back 
or under the feet on a long, tiresome run; it might be a new 
road map, to take the place of the one lost the last time you 
were along; it might be some addition to the tea basket, or, 
perhaps, just a convenient little corkscrew, but it will be sure 
to bring you to mind every time it is used. Automobile accesr 
sories are such a constant source of expense that your friends 
will fully appreciate any of these extras. 

It does not come amiss, you will find, to take with you even on 




What you want most they would 
care for least - 



a short drive some new book or magazine. If your friend has 
to leave you a moment she will feel freer if she knows that you 
have something with which to occupy yourself, so you will hot 
be counting the time until her return. In the event of a punc- 
ture, after assuring yourself that you can not possibly be of 
any assistance, just go off out of safe hearing distance and 
quietly read while repairs are in progress. 

Learn the temperament of your friends and do not make the 
mistake of talking too much. They can, doubtless, keep up their 
end, and let them set the 
pace. One quickly wearies 
of a never-quiet, and a 
good listener has by far 
the more admirers. 

In packing your grip, by 
the way, be sure to get in 
all such things as your toilet 
articles, talcum powder, 
cold cream, soap, etc., as 
well as your pocket sewing- 
case. It is likely to prove 
embarrassing all around if 
you have to borrow, and yet you may not be where you can 
buy what you have forgotten. 

To sum it up in a few words, exercise every bit of tact you 
ever were blessed with, and try to acquire more. Never com- 
plain under any circumstances, though you be hungry, tired and 
cold. You will get over these minor discomforts and there is 
a chance of more harmonious conditions next time. Rest as- 
sured your friends are more put out by any such unpleasantness 
than you can possibly be, and cheer them by ignoring whatever 
you can. Express your apprecation of their efforts and let them 
feel that you have had a good time. 




Ascertain first the amount of space 
that can be given your baggage 



She Just Returned from Boarding School 

In honor of the home-coming of the graduating daughter, the 
governor was persuaded by the fond mamma to invest in an 
automobile, and when the charming young lady arrived it was 
concluded to take her for a long ride through Summer woods 
and, as an incident of the trip, lunch by the wayside, for which 
purpose utensils were collected and tucked away in a hamper. 

The roads were very good, the weather fine, and at noon- 
day, under a blue sky and the friendly shade of a spreading oak 
tree, the car came to a stop. And when all were alighted, a 
rather sprawling conversation was interrupted for the time it 
took the "graduate" to prepare the repast, which she insisted 
upon doing, all by her loneself, using alcohol lamps, and a variety 
of contraptions, with the deftness of an elf of the dale. 

When all was done and a sweet joyous voice burst upon 
welcome ears "come on" the happy party reclined upon the 
greensward and with quip 
and jest fell upon the 
viands. Almost too full to 
utter, the sweet young 
graduate said, "Yes, I've 
got the loveliest diploma! 
It's on sheepskin parch- 
ment, with a big gold seal. 
I learned to cook that dish 
you are eating in the cook- 
ing class, now just guess 
what it is>» 

"It is — ^ j'^the wise old 
governor \y\ s keen 



old eye-^,^ 
dearie?" 



^ ^ tV\e diploma! 
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Advised Limits of Tolerance 



THE LIMIT8 WITHIN WHICH IT 18 DESIRED 
TO WORK IN THE FINISHING OF PARTS THAT 
SO RELATE TO EACH OTHER THAT THEY 
HAVE TO FIT AS JOURNALS AND BEARINQ8, 
OR AS PRESS FITS 



LIMITS OF TOLERANCE FOR TAPER FITS, DIMENSIONS 
IN INCHES. 

^Diameter of hole to be lest than shaft by—, 
Diameter Press fit Drive fit Hand fit 

of part Inches Inehee Inches 

1 inch 005 to .006 .0005 to .0015 .0000 to .001 

2 Inch 00«to.007 .001 to .002 .0000 to .001 

5 inch 007 to .008 .0015 to .0025 .0000 to .001 

4 inch 008 to .009 .002 to .008 .0000 to .001 

6 inch 009 to .010 .0026 to .0085 .0000 to .001 

6 inch 010 to .011 .008 to .004 .0000 to .001 

7 inch 011 to .012 .0085 to .0045 .0000 to .001 

8 Inch 012 to .018 .004 to .006 .0000 to .001 

9 inch 018 to .014 .0046 to .0066 .0000 to .001 

10 inch 014 to .016 .005 to .006 .0000 to .001 

11 inch 016 to .016 .0066 to .0065 .0000 to .001 

11 Inch 016 to .017 .006 to .007 .0000 to .001 

For 8-16-Inch to 1-Inch taper, use table allowance. 
For 8-8-inch to 1-inch taper, use table allowance divided by 2. 
For 8-4-inch to 1-inch taper, use table allowance divided by 4. 
For 1 1-2-inch to 1-inch taper, use table allowance divided by 8. 
Male member in all cases to be + 0.0006 inch. 



LIMITS OF TOLERANCE FOR PARALLEL FIT8 OF MEMBERS, 
IN INCHES. 



-Diameter of shaft- 



Diameter 
of part 

1 inch., 
inch. . 
inch. . 
inch . . 



Greater 
Press fit 
Inches 

.001 to .002 
.002 to .008 
.003 to .004 
.004 to .005 

Inch 005 to .006 

Inch 006 to .007 

.007 to .008 
.008 to .009 
.009 to .010 
.010 to .011 
.011 to .012 
.012 to .018 



Greater 
Drive fit 
Inches 

.0006 to .0016 
.001 to .002 
.0016 to .0026 
.002 to .00* 
.0026 to .0035 
.008 to .004 
.0086 to .0046 
.004 to .006 
.0046 to .0066 
.006 to .006 
.0065 to .0066 
.006 to .007 

In these cases the bore of the hole should be within .0006 inch 
below the drawing size given, and the shaft or other part should 
change the amounts of these allowances above or below the diam- 
eter for the hole, as the case may be, considering the purpose. 



inch, 
inch... 

inch. . . 
Inch... 
inch . . . 
Inch. . . 



Less 
Hand fit 
Inches 

.001 to .002 
.0016 to .0026 
.00176 to .00275 
.002 to .008 
.0025 to .0035 
.00276 to .00876 
.008 to .004 
.00326 to .00426 
.0035 to .0046 
.00375 to .00475 
.004 to .006 
.00426 to .00525 



Nominal fit 
Inches 

0 to .002 
0 to .002 
0 to .002 
0 to .008 
0 to .003 
0 to .008 
0 to .004 
0 to .004 
0 to .004 
0 to .005 
0 to .006 
0 to .006 



LIMIT8 OF TOLERANCE FOR TAPER FITS, DIMENSIONS 
IN MILLIMETERS. 

Diameter of hole to be less than shaft by— > 

Diameter Press fit Drive fit Hand fit 

of part Millimeters Millimeters Millimeters 

25 125 to .160 .0125 to .026 .0025 to .026 

60 160 to .176 .026 to .06 .0025 to .026 

76 176 to .2 . 087 to .068 .0026 to .026 

100 2 to .225 .06 to .075 .0026 to .026 

125 226 to .260 .068 to .087 .0026 to .025 

150 260 to .275 .075 to .1 .0025 to .026 

175 276 to .3 .087 to .113 .0025 U .025 

200 8 to .826 .1 to .126 .0025 to 025 

225 825 to .860 .118 to .187 .0026 to .026 

260 350 to .876 .126 to .16 .0025 to .025 

276 376 to .4 .187 to .163 .0025 to .025 

300 4 to .425 .16 to .176 .0026 to .025 



LIMIT8 OF TOLERANCE FOR PARALLEL FITS, IN INCHE8. 

, Bore of hole greater than diameter of shaft > 

Diameter Close fit Free fit Loose fit Nominal fit 

of part Inches Inches Inches Indies 

1 Inch 003 to .006 .008 to .011 .023 to .028 0 to .002 

2 Inch 004 to .006 .009 to .012 .026 to .031 0 to .00226 

8 Inch 006 to .007 .010 to .018 .029 to .034 0 to .0025 

4 Inch 006 to .008 .011 to .014 .032 to .037 0 to .00275 

5 Inch 007 to .009 .012 to .016 .035 to .040 0 to .003 

6 Inch 008 to .010 .013 to .016 .038 to .043 0 to .0035 

7 Inch 009 to .011 .014 to .017 .041 to .046 0 to .004 

8 Inch 010 to .012 .016 to .018 .044 to .049 0 to .00045 

9 Inch 011 to .018 .016 to .019 .047 to .062 0 to .005 

10 inch 012 to .014 .017 to .020 .060 to .065 0 to .0065 

11 Inch 013 to .016 .018 10.021 .053 to .068 0 to .006 

12 inch 014 to .016 .019 to .022 .056 to .061 0 to .0065 

In all cases, while figures given are for bore of hole greater than 

diameter of shaft, the bores should be within .0005 Inch of standard 
dimensions given, and the shaft or part to fit In the hole should 
have the allowance here given below the standard dimension given 
on drawing. 

LIMITS OF TOLERANCE FOR PARALLEL FITS, IN MILLI- 
METERS. 

, Bore of hole greater than diameter of shaft > 

Olameter Close fit Free fit Loose fit Nominal fit 

of part Millimeters Millimeters Millimeters Millimeters 

86 076 to .126 .2 to .276 .676 to .7 0 to 050 

60 1 to .16 .225 to .2 .66 to .775 0 to .056 

75 125 to .176 .260 to .325 .726 to .85 0 to 063 

100 160 to .2 .276 to .350 .8 to .925 0 to .069 

126 175 to .225 .8 to .875 .876 to 1.00 0 to .075 

150 2 to .26 .325 to .4 .96 to 1.075 0 to .087 

176 226 to .275 .860 to .426 1.026 to 1.16 0 to .1 

200 260 to .3 .375 to .450 1.1 to 1.225 0 to .113 

226 276 to .326 .4 to .475 1.176 to 1.8 0 to .126 

260 8 to .86 .426 to .6 1.25 to 1.876 0 to .188 

275 225 to .375 .46 to .626 1.825 to 1.46 0 to .15 

300 85 to .4 .476 to .660 1.4 to 1.525 0 to .163 

In all cases, while figures given are for bore of hole greater than 
diameter of shaft, the bore should be within .0125 of standard 
dimension given, and the shaft or part to fit in the hole should 
have the allowance here given below the standard dimensions 
given on drawing. 



LIMITS OF TOLERANCE IN FITTING BALL BEARING8 INTO 
IN MILLIMETERS. 

, Diameter of shaft > 

Greater Greater Less Less 

Diameter Press fit Drive fit Hand fit Nominal fit 

of part Millimeters Millimeters Millimeters Millimeters 

25 0126 to .06 .0126 to .0376 .025 to .05 0 to .05 

60 06 to .076 .026 to .06 .083 to .068 0 to .06 

76 076 to.l .0876 to .0626 .042 to .067 0 to .05 

100 1 to .126 .05 to .076 .06 to .076 0 to .07* 

126 126 to .15 .0626 to .0875 .058 to .083 0 to .076 

160 16 to .175 .075 to.l .067 to .092 0 to .076 

176 176 to .2 .0876 to .1125 .075 to.l 0 to .1 

200 2 to .226 .1 to .125 .081 to .106 Oto.l 

226 225 to .25 .1126 to .1375 .087 to .112 0 to .1 

260 25 to .276 .125 to .15 .094 to .119 0 to .126 

276 276 to .3 .1376 to .1626 .1 to .126 0 to .126 

300 8 to .326 .16 to .176 .106 to .181 0 to .1X6 

In these cases the bore of the holes should be within .0125 below 
the drawing size given, and the shaft or other part should change 
the amounts of these allowances above or below the diameter for 
the hole, as the case may be, considering the purpose. 



LIMITS OF TOLERANCE IN FITTING BALL BEARINGS INTO 
HOUSINGS 
Limits Of 

Approximate tolerance + or — Approximate Limits of tol- 

dlmenslon of part Inches dimension of part erance + or — 

1 inch 002 25 .05 

2 inch 002 60 .06 

3 inch 002 76 .05 

4 inch 003 100 .076 

5 Inch 003 126 .076 

6 Inch 003 160 .076 

7 Inch 004 175 .1 

8 Inch 004 200 .1 

9 inch 004 226 .1 

10 Inch 005 250 .126 

11 inch 006 276 .126 

12 inch 005 800 .126' 



LIMIT8 OF TOLERANCE IN FITTING BALL BEARINGS TO 
SHAFTS. 

Approximate Bore for 

Diameter Shaft Outer Race 

of part Greater by Greater by 

20 Oto.Ol .08 to .06 

40 0 to .02 .04 to .07 

60 0 to .08 .04 to .07 

80 0 to .04 .04 to .07 

100 0 to .06 .06 to .08 

120 .06 to .08 

140 .06 to .08 

160 .07 to .1 

180 .07 to.l 

200 .08 to .11 

220 .08 to .11 

240 .69 to .11 

260 .1 to .18 
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TILITY is the underlying principle in 
the purchase of anything. The man 
who convinces himself that there is 
any other foundation for an act which 
results in the acquisition of a com- 
modity, be it an automobile, a three- 
ring circus or a ton of coal, fails 
utterly to carry conviction beyond his 
own horizon, and it is on this account 
that the old assertion that automobiles 
were the mere toys of the rich when 
they first came out falls to the ground. 
There is more truth in the statement that the more wealth a man 
possesses, the greater is his desire in this direction, and in all 
fairness it must be maintained for those who patronized the in- 
dustry during its early infancy that they paid enough of money 
for the cars that they acquired to guarantee to them that they 
would get the best that the market afforded. 

"The best that the market affords" represents the wisest prin- 
ciple of purchase, but it must be remembered that there are a 
plurality of angles to this principle ; in other words, the needs of 
'he occasion must be kept in the mind's eye during the acquisition 
• f the best that the market affords. Of the many purchasers of 
utomobiles, quite a number of them have undoubtedly committed 
kTave errors. Without knowing what they wanted, they visited 
the haunts of the makers and they landed in the maelstrom of 
too much talk along lines involving a surfeit of fine selling points 
that too frequently bore no relation either to the automobile that 
was being slandered by the salesman, or the wants of the user. 

There is no one to blame for the many mistakes that have been 
made during the purchase of automobiles. The art is new even 
now, and the men who have been drafted to the service have had 



to learn in the hard school of experience, but the men who sup- 
ported the industry by their purchases held no brief for superior 
knowledge, and to whatever extent ignorance has guided its 
victims into the land where blunders are "at home," it has been 
in a good cause. But after all, the same rules that are said to be 
so good in the guidance of men in other walks of life, are applic- 
able to the automobile industry, and they are being applied more 
assiduously every day. 

It is not believed that the men who devote their lives to the 
building of automobiles have had time to represent themselves 
when they talked to the public about their wares, and it is much 
to be feared that the men who did the talking too frequently 
harbored the fear that unless they said something they would be 
misunderstood, although it is difficult to understand how they 
could say anything worth while out of a bundle of knowledge that 
at best was but superficial. 

It would not be fair to complain about the sincere efforts on 
the part of those who have had to do the best they could with 
the tools at their disposal, struggling in a new industry, the direc- 
tion and scope of which still resists any effort to place boundaries 
around. But it is not wise to go on telling those who lend their 
support to the industry about the things that it is hoped will be 
done in such a way as to lead them to believe that they are the 
things that are being done. Taking the salesman's story for it 
on occasions the cars that are being described are really too 
good ; the inquirer would be justified in requesting that some of 
the wonderful improvements be left out with the hope perchance 
that the selling price would be favorably affected. 

While the subject is up perhaps it may not too rash to refer 
to the attitude of the average run of automobile papers in the 
past, and to the fact that they too probably did the best they 
could under the raw conditions which confronted them at every 
hand ; at all events it was hard to reconcile the products described 
to the descriptions in many cases, and the strange part of it is 
that the cars were frequently very much better than the descrip- 
tions, although the aims of the writers seemed to be to kill the 
projects with kindness. There is nothing that falls so flat as a 
description that does not describe, and it all truth it was a cruel 
thing to compel some of the men who served out publicity in by- 
gone days to read their own essays in the papers that published 
them, but they can be sure that they were the entire audience; 
purchasers of automobiles had no time to read such material. 

It is no longer good form to practice these cruelties. If the 
publicity agent does not know what he is talking about, he finds 
it difficult to locate his material in a reputable paper and the 
company whom he misrepresents sees the wisdom oi 'ttiakinB 4 
change. The great question at the present time. a V one in 
fact that taxes the capabilities of those a* * - e \ves 

to publication^ gutters, is to tell of the real x v- QVt ^ Vt\n» 
done, statin^ ^ e objects and the methods JrH* ^ ^ A Vft 
the process ^ it remains to be said ^ 
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This should not be wondered at; there is 
but one chief engineer in the respective 
plants, and that it is the plaint of probably 
every one of them that good men, of the 
class who can be relied upon to keep pace 
with the times in the matter of designing, 
are hard to get. Remembering that it 
takes just as good a man, in other words, 
just as clever an engineer to tell how a 
thing is and should be made, as it does to 
design and built it, it is simple enough to 
understand why the literature of the day 
should be peppered with inaccuracies and 
too' frequently fail of its purpose. The 
old newspaper idea is too prevalent in the 
literature of the automobile industry; in 
other words, when a man is given an as- 
signment on occasions in newspaper work 
he is told to get the story; but if he can- 
not do so to get something. The auto- 
mobile business has been getting some- 
thing, and the story, under such conditions, 
remains in the plants where the automobiles 
are made, probably tucked away safely in 
the archives of the engineering depart- 
ment, or carried around as stock in trade 
in the heads of the designers and the 
builders who have gained a reputation for 
what they do rather than for what they 
say. 

The Dawn of a New Era in 
Publication Work 

The makers of automobiles, supported 
by the efforts of parts makers and ac- 
cessory makers, under the encouragement 
which has been steady and increasing in 
volume, as it is represented by the ease 
with which good automobiles are sold, 
have advanced on the highway of improve- 
ment to the point where to employ super- 
latives and superficial descriptions, how- 
ever cleverly put, is to fail utterly to un- 
cover the facts or to reflect the trend of 
events. The very makers of automobiles 
who were so touchy even a year or two 
ago, when their products were described 
with reasonable accuracy, find themselves 
losing patience with the writers who slop 
over and who fail to see that the cars 
have progressed, but the writers have not. 

It is really not flattering for a man with 
good manufacturing facilities and a staff 
of skilled men to turn out a poorly con- 
trived automobile, and it is past believing 
that any one would do so intentionally, 
but it must be a sore tax on the patience 
of an intelligent builder of cars if he does 
manufacture a worthy product, and then 
have it described in the same language that 
was used in the discussion of the cars he 
made several years ago, when, as a matter 
af fact, a blind man could tell by the feel 
that the cars of to-day are superior to 
those of yesterday, and that the automo- 
biles of five years ago are so out of style 
and of keeping with the progress made 



that they have all the earmarks of an old 
hat. 

There are two fundamental principles 
underlying the automobile situation, one 
of which has to do with the building of 
good automobiles because they are easier 
to make, all things considered, and they 
sell more readily. The other idea is 
coupled to the attitude of the buyer when 
he goes in quest of a car. It is up to him 
to know what kind of a car he wants. If 
the literature of the day is intended to 
serve as the conduit by means of which 
the makers of automobiles are to be af- 
forded the facilities for telling prospective 
purchasers what the market affords, it can- 
not be too much to point out that the con- 
duit should be a clean and wholesome 
channel, and that the stream which passes 
through it should be undefined by riffraff. 
Plainly, then, the technical press is de- 
voted to the examination of real i forma- 
tion, the stating of the facts in relation to 
the building of automobiles, telling how 
they are made, what they will do, how they 
must be managed, giving the experiences 
of those who use them so that their limita- 
tions will be as an open book. It is one 
of the greatest advances of the time that 
is represented in the insistance on the part 
of the makers of automobiles that the tech- 
nical press shall live up to its name and 
tell the truth about the automobiles that 
are being made, so that if a citizen wants 
to buy a runabout at, say, $650, he will by 
no possible chance gather the impression 
that he will be encumbered with a touring 
car at $5,000 instead. 

It is a marvelous advantage to adhere 
to simplicity in making an explanation. 
As an economic proposition, so much 
time can be saved by simply stating the 
facts that the men who are devoted to the 
sale of automobiles will find themselves 
in a position to present their wares to a 
multiplied clientele, and those who go in 
quest of cars will find what they want and 
be sure that they get it within a small 
fraction of the time it formerly took in 
the discussion of politics, religion, flying- 
machines and future prospects, as if in- 
deed, these quaint subjects have ought to 
do with the business in hand. 

The Purchaser Must Ultimately 
Pay for His Foolishness 

There is such a thing as paying too much 
money for a good automobile. The aver- 
age purchaser does his best to bring about 
this condition. If it is the desire of a 
prospective purchaser to buy one automo- 
bile, but if he takes the demonstration in 
20 automobiles before he selects the one 
that matches up with his then dazed state 
of mind, it is more than likely that he 
will find himself the possessor of that 



which cannot possibly match up with his- 
needs, and he will have to pay for the 20- 
demonstrations that were accorded him 
in the process. It will be a little difficult, 
to reduce tne average man in his state of 
mind to the point where he will be able 
to appreciate the fact that every demon- 
stration that he takes will be at his cost, 
one of the most expensive items con- 
nected with the sale of automobiles is rep- 
resented in demonstration. If automobile 
makers succeed in realizing a dividend oa 
their capital stock, since they collect every 
cent that goes into their coffers from the 
buyers of automobiles, it requires no- 
stretch of the imagination in the process- 
of finding out who pays the bill. 

Who but the purchaser should shoulder 
the expense account if demonstrations- 
have to be given? The cost of making, 
these demonstrations is enormously in- 
flated, due to the unreasonableness of the 
purchasers of automobiles. Men who 
would not steal chickens, beat a newsboy 
out of his just reward, or refrain fromi 
attending sunday-school even once in th_- 
52 possibilities per year will call upon the 
agent of a maker of automobiles and ask 
him to place a reckless demonstrator in a 
car and take Mr. Prospective on a long 
ride, for no better purpose than to try to- 
break down the structure of the automo- 
bile, violating every law on the statute 
book in relation to the regulation of traf- 
fic, believing the while that the cost of 
this useless effort is to be paid by some- 
body else. 

It is a great joke upon buyers of cars- 
that they have to pay the bill in the long 
run, but there are very few jokes that 
serve as the foundation for a dividend., 
and the builders of automobiles are com- 
pelled to devote quite a few of their ener- 
gies in the satisfaction of the whims of 
buyers. A display of intelligence in the se- 
lection of an automobile is to be recom- 
mended, in view of the good results that 
have been experienced by those who did 1 
display intelligence. There are other 
grounds for believing that it is worth- 
while to be thoughtful and considerate, 
avoiding all useless and ill-timed efforts^ 
one of which is to accept a demonstration 
from the representative of the maker of a. 
car if the price of the same is more than 
the purchaser can afford to pay. 

There is another angle to this situation ; 
for instance, it might be better to take the- 
time that is wasted in fruitless demonstra- 
tions, devoting it to some paying occupa- 
tion, and the money earned in this fash- 
ion, if added to the amount already in- 
hand, might total up to the purchase price- 
of a better automobile, at least a more pre- 
tentious one, thus putting the time to good 
account and saving the agents of com- 
panies the cost of entertaining. 
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Cars Costing Under $750 



THERE are a variety of low-priced 
automobiles and the great problem 
is to get purchasers to appreciate 
their uses and not to assume that they are 
unpretentious and lacking in some respects, 




BRUSH, MODEL "E" 

Price $450 

Type of body Runabout 

Seats 2 

Wheelbase 80 

Tread 54i/ 2 

Type of motor 4-cycle 

How cooled Thermo-syphon 

Number of cylinders 1 

Method of casting cylinders Block 

Stroke 4x5 

Horsepower (A. L. A. M.) 6.4 

Vjnltlon High tension magneto 
ype of carbureter Kingston 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission Planetary 

Drive 2 chains 

Front tire equipment 28x3 

Rear tire equipment 28x3 



and that this is the reason why the price 
is low. But in order to understand the 
relation of price to what the price affords, 
it will be desirable to reason for a time 
to bring out the point to be made with 
fitting' illustrations. It has been said by 
those who have experience that it costs 
$<~.ooo ■ bunu one automobile, and ex- 
perience also seems to indicate that the 
quality of this $$ofloo automobile is more 
or less in question, it being, as a rule, a 
half-baked model of the builder's crude 
conception. Let us go a little further and 
by a simple homily bring home to our- 
selves the truth of the matter; for in- 
stance there are weeds in the srverage 
«rden that we have to pay annual sums 
to eet rid of. bat there was a time when 
„ ( these species of weeds were cul- 
. • „ r enormous cost. The quantity 
ovated at «"«"^^ s evi dently had a 

""^"^Dred-atins effect upon their 
marked acv th j 5 quantity production 

value, and it * ^ mcceM o{ the 

*" "jrVa^hich, if carried too far, 
automobile, ana commercial failure, 

woafd result «. i ion „ t0 whether 

I, is ^ rth ?^° d * n , / p urchaser can afford 



determine as to the ruling problem of the 
maker. If an engineering staff, under the 
direction of a board of directors, presided 
over by a chief executive, are essential to 
the building of automobiles, it is a little 
difficult to see how one man situated at a 
distance from the scene of action can 
arrive at sound conclusions bearing upon 
managerial situations. To whatever ex- 
tent the intending purchaser diverts his 
thoughts from their proper channel, he 
runs the risk of being the loser, and it 
would seem to be a better idea to concen- 
trate upon the one problem in hand, i. e., 
the purchase of the car. 
■ If it may be taken for granted that an 
automobile may be better for certain 
classes of work if it is relatively unpre- 
tentious, it will also follow that since the 
price will be relatively low, it is an eco- 
nomical thing to consider. Let us assume 
for the moment that a garage attached to 
a country house has thirteen varieties of 
big touring cars therein and ready for in- 
stant service ; even so, there will be thir- 
teen varieties of touring car responsibility 
when, as a matter of fact, the owner of 
the establishment might feel in the mood 
to shun responsibility, and with a rela- 
tively small and inexpensive runabout he 
can visit near-by places, inspect his 
grounds, and in many ways entertain him- 
self, thus getting more out of the little 
car than he can from the most costly and 
elegant limousine that automobile engi- 





HUPMOBILE ROADSTER 

Price (850 

Type of body Torpedo 

Seats 2 

Wheelbase 86 

Tread 56 

Type of motor 4-cycle 

How cooled Thermo-syphon 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 3<4x3% 

Horsepower (A. L. A. M.) 16.9 

Ignition High tension magneto 

Type of carbureter Breeze 

Method of lubrication OH fed with fuel 

Type of clutch to plate disc 

Transmission 2 speed selective 

Drive ....Shaft 

Front tire equipment ...30x3 

Rear tlre equipment _ soxS 

80 



neers have as y<? # , 3bj e to desi and 
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build. There ar<? ' aumber o( carJ 

that cost less th*» * yso, doing just this 
kind of work, and* Weir v a /ue, taking them 
on the whole, is mU c " appreciated. 

Some of the makers of the more pre- 
tentious types of automobiles, desiring to 
take advantage of the good facilities that 
augur well for them, actually purchase and 
use the smaller types of cars as made by 
their neighbors in and about the plants, 
and they realize a profit by so doing, since 




FLANDERS, "20" 

Price $700 

Type of body Roadster 

Seats 2 and 4 

Wheelbase 100 

Tread 56, also 60 

Type of motor 4-cycle 

How cooled Centrifugal water pump 

Number of cylinders 4 

Method of casting cylinders Block 

Bore and stroke 3?ix3}» 

Horsepower (A. L. A. M.) 22.5 

Ignition High-tension magneto 

Type of carbureter Flanders 

Method of lubrication Vacuum 

Type of clutch Cone 

Transmission 2-speed selective 

Drive Shaft 

Front tire equipment 32x3 

Rear tire equipment 32x3 

the cost of messenger service ceases to be 
a serious factor, and the quick delivery of 
goods is not offset by the relatively heavy 
charges which must attend the use of a 
larger car. 

It will be unnecessary to enlarge upon 
the idea that doctors everywhere find it to 
their advantage to use automobiles; more- 
over, they belong to the class of men who 
are accustomed to thinking seriously for 
themselves, and they decide as to their 
needs as a preliminary effort attending 
the selection of a suitable automobile. 

There are not enough of contractors 
using low-priced cars in their work; too 
many of them are holding off until they 
can afford to buy the more expensive types 
of automobiles. This is probably a serious 
mistake with some of them. No matter 
how much money a man may have, he is 
not justified in expending it in the pur- 
chase of a high-priced automobile, K a 
relatively sma n car will be use { u \ 
t0 h "". and it is probably ltuc tha t th« 
of'?** ^ractot can get m Q ^ oux 
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for cars to buy them, but there are a great 
number of people whose habits and the 
work of their profession prevent them 
from buying the span of their shortened 
life, and who do not seem to live long 
enough to be able to learn that fresh air 
and pleasant diversion are the underlying 
principles of happiness, longevity and 
prosperity. The man who is being paid 
$10 per week for inefficient services in a 
cooped up office would receive $15 per 
week were he worth it, and if he could so 
animate himself that his employer would 
be given a favorable impression, it would 
not be too much to expect that the employer 
might build a new office for him and pay 
him $100 per week. It is a mere matter of 
determination and persistence on the part 
of the man he does not have to know any- 
thing to begin with excepting that he is 
there, and that he does not intend to get 
out. But how can a poor, supine, insig- 
nificant clerk, with his lungs full of car- 
bonic acid expect to generate a sufficiency 
of force to attract the notice of anyone; 
with his congested lungs and his befogged 
brain and his soul perishing for want of 
light, he harbors the impression that his 
companions and his employer are in a con- 
spiracy to hold him in subjection. 

Within the first ten days after the pur- 
chase of an unpretentious automobile, at- 
tending its proper use, the poor mummy of 
the counting house would pluck up nerve 
enough to earn $20 per week instead of $10 
and he would get it ; at the end of a month 
he would have 50 per cent added to his 
stipend, and at the end of a year he would 
have ch rge of an important division of his 
company's work. The little automobile, 
despite the fact that it might prove as a 
hardship to make the initial purchase, 




E-M-F, MODEL "80" 

Prlca 61.000 

Type of body Touring 

Seat* .J 

Wheel base 106 

Tread .....66 

Type of motor 4- cycle 

How cooled Centrifugal pump 

Number of cyllndera 4 

Method of caatlng cyllndera Pair* 

Bore and atroke * xS Yt 

Horsepower (A. L. A. M.) 26.6 

Ignition High tenalon magneto 

Type of Carbureter E-M-F 

Method of lubrication Vacuum 

Type of clutch Cone 

Transmission 3 speed selective 

Orlve Shaft 

Front tire equipment 32x3'/, 

Rear tire equipment 32x3</ 2 



would be the stepping stone to greatei 
things, and the employer of the man would 
find himself the possessor of the services 
of well directed intelligence at no greater 
cost than a little fresh air, and a glimpse 
of Nature under the most agreeable con- 
ditions. 

It is not necessary to confine illustration 
to the poor clerk of the counting house. 
Take the business man who, perchance, 
lives in the suburbs and whose time is so 
taken in the pursuit of the nimble dollar 
that he arrives home late for dinner, and 
too tired for other pursuits. A pretentious 
automobile, under such conditions, would 
affront the intelligence of the man; he 
would be in no shape to assume a real re- 
s>- nsibility, but a relatively inexpensive 
and simply contrived automobile, one that 
ne could roll out of a garage, start without 
any trouble at all, and by its use take even 




ELMORE, MODEL "26 



Price 61.200 

Type of body : Roadster 

Seata 2 

Wheelbaae 108 

Tread 66 

Type of motor 2-cycle 

How cooled Thermo -syphon 

Number of cyllndera 4 

Method of casting cyllndera 8lngle 

Bore and atroke 4x3(4 

Horsepower (A. L. A. M.) 25.6 

Ignition High-tension magneto 

Type of carbureter ..Elmore 

Method of lubrication Mechanical oiler 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 32x3/2 

Rear tire equipment 32x3'/S 



a short half hour in the open, and he 
would find himself, instead of coming home 
late and tired, doing his work of the day 
with such inci eased speed that he would 
arrive home in time for dinner, and anxious 
to continue a pleasant association. There 
is more to this story for him; his 
business would be more profitable, his 
judgment would be better, and he would 
find himself the center of a magic circle, 
with many and pleasant friends, and while 
he might have difficulty in explaining the 
situation to his own satisfaction, the fact 
remains that it is a mere matter of oxygen, 
pleasant surroundings and something to 
divert the mind— the little automobile that 
gives pleasure without demanding respon- 
sibility. 




Don't forget to take the jack along. 



I I 

REO, MODEL "R" 

Price 61.280 

Type of body Touring 

Seata 6 

Wheelbaae 108 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cyllndera 4 

Method of caatlng cyllndera Palra 

Bore and atroke 4x4y. 

Horsepower (A. L. A. M.) 28-6 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 84x314 

Rear tire equipment 34x31/5 



Don't high-gear it to a mud hole in the 
road ; you cannot be sure of the depth 
of the hole; go slow; use the low 
gear; that is what it is for. 

Don't race down every hill you come to 
just to get up the impetus necessary 
to make the facing grade on high 
gear; what is the matter with using 
a lower gear on the hill? 

Don't race off to the sales agency and talk 
about being stuck after you buy a 
car and it fails to come up to your 
final expectation. Don't expect any- 
thing. Decide on what you want 
first, then buy the car. 

Don't stand in your own light ; cheap lubri- 
cating oil is the most efficacious 
means for a high cost of maintenance. 

Don't labor under the impression that 
quantity will suffice for quality when 
it comes to lubricating oil ; make it 
quality first, last, and all the time. 

Don't let water accumulate in the fuel sys- 
tem. Drain out all the liquid, say, 
once a week and start with a new 
gasoline supply. 

Don't demand the last ounce of power from 
your motor; it will last longer if it 
is worked under average conditions. 

Don't think that a 25-cent pump will do 
good work; a large tire pump is a 
paying investment. 

Don't come off the road with your car all 
splashed up with mud and let it re- 
main on until it forms a dry crust. 
It will come off, of course, but the 
varnish will adhere to the mud instead 
of the car. 

Don't tolerate short measure ; you are en- 
titled to every gallon of gasoline that 
you have to pay for; show the rascal 
up. 



Digitized by 



Google 




OVERLAND, MODEL "62" 

Price 61,250 

Type of body Touring 

Seats 5 

Wheelbase 110 

Tread 56 

Type of motor 4 -cycle 

How cooled Thermo-syphon 

Number of cylinder* 4 

Method of catting cylinders Single 

Bore and stroke 4x4 J/a 

Horsepower (A. L. A. M.) 26.6 

Ignition High-tension magneto 

Type of carbureter Overland 

Method of lubrication Mechanical oiler 

Type of clutch Cone 

Transmission 3- speed selective 

Drive Shaft 

Front tire equipment 34x3|A 

■tear tire equipment 34x31/2 

Don't start rubbing down the varnished 
surfaces of the car before the sand 
is all removed; grindstones are made 
of sand; you might just as well use 
a grindstone. 
Don't persuade yourself that a car is mak- 
ing all the noise that it can when the 
demonstrator is nursing it along the 
boulevard at a low speed; try it out 
on high speed; give it a little cobble 
stone going; if it rattles like a saw 
mill purchase it as one if you have 
very little wood to saw. 
Don't fail to test the car out on the several 
gears ; it may not be silent on any of 
the gears excepting "direct." 
Don't think that a second-hand car is good 
just because it cost a lot of money 
in the first place. 
Don't wound a sensitive nature by coarse 
treatment; highly finished surfaces of 
bodies are most sensitive ; like human 
characters of the sensitive class, they 
are easily wounded. 
Don't buy a seven-passenger car before 
your family expands sufficiently to 
take op tne reserv ed seats in the 
tonneaa; your neighbors are mighty 
apt to fill the vacancies. 



Don't tread the car tracks if it can be 
avoided ; the rails are usually frayed 
out in places, and the knife-edges are 
likely to cut the tread on the tire 
casing. 

Don't reach the conclusion that the car- 
bureter is large enough for the in- 
tended purpose even if it does car- 
buret at both high and low speeds. 
The carbureter might fail when the 
car is half-way up a long steep hill. 

Don't persuade yourself to believe that you 
can see so many things that you have 
no use for and then pick out the one 
idea that conforms with your needs. 

Don't suppose that the varnish will not 
crack when it gets old; everything 
does, even the complexion. 

Don't assume that the lubricating oil can be 
carried in your hand; let the maker 
of the car provide a place for it. 




COURIER, STODDARD "20-4" 

Price 11,260 

Type of body Touring 

Seats 6 

Wheelbaae 112 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Met .od of casting cylinders Block 

Bore and stroke 4x414 

Horsepower (A. L. A. M.) 25.6 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3 -speed selective 

Drive Shaft 

Front tire equipment 32x3>/> 

Rear tire equipment 32x3(4 

.Don't assume that a car that looks bad is 
good. True, beauty is as beauty 
does; equally true, beauty is an out- 
ward sign of an orderly interior. 

Don't drive friends' cars unless it is neces- 
sary. If anything goes wrong you 
will surely be blamed. 



Cars Costing Between $750 and $1,250 



t a vriNG at the list of automobiles wishes 
f** • LA thft orice limits as tended radius, and who may find the re- 



there is 



to operate over a somewhat cx- 

^ithin the price limits as 
ranging t j, e impression that strictions of the relatively low priced car 

Snple opportunity for the man who unnecessary for him, rather v>tn tn e ex- 

d f * ' ■-. ic 



pectttion that h * ^ti^ 0 * by the increased 
investment. Th« r Sp/ e lnro]ved in tbe 
investing of mor%c7 * such that it is the 
truth to say the greater the investment the 
better, if safety resides therein and a div- 
idend is assured. No investor of acumen 
ever wastes time talking about a reduction 
of the investment ; the real question is, how 
much is it possible to invest with profit and 
with safety? In this light, there is no vio- 
lation of logic when the inference is made 
that a car costing $750 or less may have 
limitations that the man who can afford to 
pay $1,250 cannot consistently accept. In 
the purchase of an automobile, while it is 
necessary to struggle with the problem of 
raising the money to pay the first cost, it 
remains to remember that there is a cost of 
maintenance and that it will be increased 
if a relatively small car is overloaded, or if 
a relatively large car is overspeeded. Hav- 
ing selected for a given service an automo- 
bile of the desired capacity, the question of 
overloading may be dispensed with, and the 
prudent use of the car is all that remains if 
the user intends to limit the maintenance 
charges. It is scarcely to be expected that 
a car costing $750 or less can be economi- 
cally equipped with a large and heavy body, 
with seating space for several persons, but 
by increasing the purchase price to a point 
not far from $1,000 the body may at once 
be accepted on a more extended basis, so 
that an owner and his family may enjoy 
the benefits to be derived from conserva- 
tive automobiling, the only danger being 
that if his family is not large enough to fill 
the vacancies his neighbor's family gener- 
ally is. 

In the purchase of • car within the range 
of prices given, some judgment should be 
used, taking into account the character of 





HUDSON, MODEL "33" 

Price 61,300 

Type of body Toy tonneau 

Seats 4 

Wheelbaae 114 

Tread 4a 

Type of motor '• *.'.".".'.".'. ".4-eyeta 

■mtLP «»«"« cylinders. . B , ock 

HwteS* *roW« ;- V iiV • 




the countryside where the car will have 
to do service, remembering that the gear 
ratio may be low if the roads are flat and 
improved, but that the gear ratio must be 
increased if the roads are unimproved or if 
grades are met with some of them over 
steep. But if the gear ratio is not to be 
adjusted to suit the characteristics of the 
locality wherein the automobile is to do 
service, it remains to select a type of car 
that will be provided with ample motive 
power, a substantial chassis and a body 
that should afford comfort and conveni- 
ence with a minimum of weight. 

In picking out a small car the necessity 
for a pretentious line of accessories is re- 
duced to its lowest ebb, but in the selection 
of the car as here referred to it is more 
important that the tools and equipment are 
brought up to the level of a more vigorous 




EVERITT, MODEL "30" 

Price , $1,350 

Type of body F. D. close-coupled 

Seats "..4 

Wheelbase 110 In. 

Tread 56 

Type of motor 4- cycle 

How cooled Centrifugal pump 

Number of cylinders.-. 4 

Method of casting cylinders .Block 

Bore and stroke 4x4% 

Horsepower (A. L. A. M.) 24 

Ignition High-tension magneto 

Type of carbureter Float-feed 

Method of lubrication Splash 

Type of clutch Cone 

Transmission 3-speed selective 

Drive ' Shaft 

Front tire equipment 34x3/. 

Rear tire equipment 34x3^5 



and businesslike proposition, remembering 
that good lighting facilities represent the 
best insurance policy and that the deft use 
of a well-made tool on the road at a cost 
of perhaps a dollar or less, is the medicine 
that will cure an ailment which, if allowed 
to run its course, might end in the expendi- 
ture of $ioo or more, if not in the termina- 
tion of the sweet-running qualities of the 
car. 

It remains for the salesman of the re- 
spective makes of automobiles to convince 
users of the reasons why some one car may 
be better than another for a given user, 
thus making it unnecessary to discuss such 
detailed problems here. But it can be said 
that the user should go about the business 
of purchasing an automobile of the type 
that can be had within the price named, 
with the full understanding that he is not 



getting or likely to get the ponderous tour- 
ing car; moreover, it might be fitting for 
him to reach the conclusion that his wants 
fall below the platform on which the larger 
car stands. 



Don't, just because the price sounds low, 
purchase an automobile that will not 
run ; are you not aware that old iron 
is worth about one cent per pound? 

Don't think that the steering gear is ever- 
lasting merely because it is housed 
in ; look over it, flush it out, put in a 
new supply of good lubricant; elim- 
inate the lost motion. 

Don't fool with the carbureter and after 
you put it out of joint assume that it 
is no good ; the chances are that it is 
as bad as you make it; the equal 
chances are that any other carbureter 
will be in the same fix after you get 
through tinkering with it. 

Don't catch the enthusiasm of the fellow 
who has an eye on the yellow backs 
that persist in peeping over the gun- 
wale of your vest pocket — why not 
have something to say about it; you 
are at least entitled to an opinion. 

Don't neglect the air valves of the tires. 
The "sneaking" leak that follows 
neglect of this character is at great 
cost. Tires that are not kept prop- 
erly inflated soon give out. 

Don't fail to look twice at the clutch of 
the car if the same is "fierce." This 
may be a sign that the clutch is 
tightened up too much, just for the 
occasion — it might not hold in regular 
service. 

Don't be satisfied with leaking valves ; the 
leak may not be the sign of serious 
trouble; if the demonstrator says the 
valves can be ground in to make them 
tight, let him show you — the real 
point is, can they? 

Don't run the motor on a retarded spark ; 
it is damaging to the motor; excess 
heat is the first manifestation; leaky 
valves follow; weak performance is 
the further expectation. 

Don't feed gasoline too fast ; carbon ac- 
cumulations will then be deferred, if, 
indeed, they ever appear. 

Don't expect gasoline to feed through a 
pipe that is plugged up with solder — 
it is a form of trouble that is too 
common. 

Don't suppose that old age is at the bottom 
of all the cracking that is to be ob- 
served : some cars are so abused that 
the varnish is not all that cracks. 

Don't imagine that color is so fast that it 
will not fade out if the automobile 
is stored in a dark room. To pre- 
serve the nice appearance of a car 
it is necessary to store it in a room 
that is well lighted. 



Don't become confused if it is said that the 
car is almost new and has not gone 
i.ooo miles — a precipice is not 1,000 
miles down — but the going is such 
that the automobile that negotiates it 
will have a couple of broken ribs. 




LAMBERT, MODEL "88" 

Price $1,350 

Type of body Touring 

Seats 5 

Wheelbase 112 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Block 

Bore and stroke 4>/ a x4</i 

Horsepower (A. L. A. M.) 27.25 

Ignition High-tension magneto 

Type of carbureter Optional 

Method of lubrication Circulating 

Type of clutch 

Transmission Friction 

Drive Chain 

Front tire equipment 32x3>/» 

Rear tire equipment 32x3(4 

Don't try out your horse trading skill; 
what's the use of getting stuck? 

Don't listen to the wiles of the man who 
says the car is almost new when the 
finish on the body shows that it has 
gone through the revolutionary war. 




SCHACHT, MODEL "AA" 

Price $1,385 

Type of body Touring 

Seats 7 

Wheelbase 120 

Tread 50 

Type of motor 4-cycle 

How cooled Centrifugal water pump 

Number of cylinders 4 

Method of casting cylinders Block 

Bore and stroke 4|Ax5 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension magneto 

Type of carbureter Float-feed 

Method of lubrication Splash 

Type of clutch Cone 

Transmission Three-speed selective 

Drive Shaft 



Front tire equipment 34x3'/ 2 

3 (/ t 



Rear tire equipment 34x3'/ 



Don't go too far in any one day; there is 

another day coming. 
Don't usurp the position of designer of the 

automobile that attracts your notice; 

buy a car that has been designed. 
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Don't imagine that sand in the housing of 
the ball-bearings will have any dif- 
ferent effect than the same sand 
would have were it placed in your eye 
instead ; it makes the balls blink. 




MITCHELL, MODEL "T" 

•?rlee $1,600 

Type of body Touring 

Saats 5 

"Wheelbase 115 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4(^x5 

Horsepower (A. L. A. M.) 28.9 

ignition High-tension magneto , 

Type of carbureter Haltey 

Method of lubrication Circulation 

Type of clutch Cone 

Transmission 3-speed selective 

©rive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 

Don't expect good service from ball-bear- 
ings if they are placed in a gear- 
box and the chips from the gears are 
allowed to mingle with the balls; the 
way to keep out of the trouble that 
will follow is to keep the gear-box 
cleaned out. 




HALLADAY, MODEL "J" 

.price ...$1,600 

Type of body Touring 

Beats 

Wheelbase "J 

^rf££0 ....»••»*»*•*** • 

Type of' motor .4-cycle 

How cooled Gear-driven pump 

Number of cylinder* a: • • , 

Method of carting cylinder, Single 

Bore and stroke •«* 

J yP * °', e '," t S H .";.■.'.*.'.' .'3-speed selective 

Transmission .... Shaft 

©rive • " 1 ' * ' " ' ' 38x3'A 

Front tire equipment 36x3'/? 

Wear tire equipment «.x*/a 

Don't allow soap and dirt to accumulate 
over the surfaces of bodies unless .t 
is desired to change them to a mottled 
appearance. 



Don't decide as to the general ability of an 
automobile without observing its per- 
formance first on a level and then in 
hill-climbing work. If the car will 
travel fast on a level hard road and 
in addition to this quality has good 
hill-climbing ability, it is a sign of 
power and harmony. 

Don't measure the ability of an automobile 
based upon its high gear performance 
on a grade; it may be fitted out. with 
a low gear ratio. 

Don't drive at night if the lighting equip- 
ment on your car is out of order. 

Don't overlook the characteristics of ball 
bearings; they are made of hard 
dense steel in order to induce a high 
polish; it is this high polish that 
renders them fit; acid in the grease 
will etch the surfaces, thus destroy- 
ing the high polish, hence ruining the 
bearings. 

Don't think that balls made of inferior ma- 
terial will take a high polish; it may 
look high to the naked eye, but a 
microscope will disclose the fallacy. 

Don't allow yourself to be persuaded that 
a screen or a chamois skin will abort 
water trouble ; they may be the cause 
of it. 

Don't imagine that the carburetion is per- 
fect just because there is no frost on 
the intake manifold; poor gasoline 
may be in use. If so, it will not 
evaporate until it contacts with the 
heated cylinder walls, and in this fact 
may lie the reason for the absence 
of frost on the surfaces of the in- 
take manifold, and carbon trouble 
with the motor. 

Don't understand that it is desirable to 
have a frost accumulation on the sur- 
face of the intake manifold; far 
from it, but heat must be supplied 
to the liquid gasoline in order to 
vaporize it; this heat should be sup- 
plied to the same before it enters 
the cylinders. 

Don't believe all you hear about homes 
being mortgaged to buy automobiles : 
the fable tellers of that vintage are 
crying "sour grapes." 



Don't let the repairman put a boy on a 
man's job ; he may do more damage 
than he is worth; it would be better 
to pension him off and have done 
with it. 

Don't fail to examine the' rear axle and 
note if the bob-stays are held firmly 
in the saddles provided for them. 
Sometimes the stays jump out of the 
saddles and unless they are promptly 
replaced the axles will sag due to 
lack of support. 

Don't imagine that a noise is too insigni- 
ficant to pay attention to; it means 
that there is something the matter; 
have it fixed. 




KISSEL KAR, MODEL "LD-IV 

Price ...$1,600 

Type of body Touring 

Seats 

Wheelbase 1 JS 

Tread : 68 

Type of motor .....4-cycle 

How cooled Centrifugal pump 

Number of cylinders 

Method of casting cylinders :;V*iTf 

Bore and stroke 4 /« x „VS 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch • c ° ne 

Transmission 3-speed selective 

Drive ■• Shaft 

Front tire equipment *Jx4 

Hear tire equipment 34x4 

Don't grow weeds in your back yard and 
an account at a garage for car stor- 
age at the same time; put up a little 
garage of your own — the cost is but 
a trifle. 

Don't run your car week after week with- 
out cleaning out the gasoline tank 
and piping, even down to the car- 
bureter ; water accumulates and leads 
to trouble on the road. 



Many Choices Fall Within $1,800 





MOON, MODEL "30" 

Price $1,600 

Type of body Touring 

Seat* S 

Wheelbase 114 

Tread 86 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4Vix5 

Horsepower (A. L. A. M.) 28.8 

Ignition High-tension magneto 

Type of carbureter Schebler 

Method of lubrication Circulating 

Type of clutch Multiple-disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x3J/» 

Rear tire equipment 34x31/5 



great measure the size of the car, power of 
the motor, and the general plan is on a 
fitting basis in view of the price. It is not 
necessary to marvel if a pretentious body 
effect is the selling price of an automobile. 
For years before the coming of the auto- 
mobile coach-work proved to be expensive, 
and it is regular practice at the present 
time to pay several thousand dollars for a 
body alone. The amount of labor that can 
be put into the "finish" of an automobile or 
any other type of vehicle is almost appal- 
ing, and there are times when the sense of 
judgment of men who are trained to the 
mechanical way of thinking look askance 
at a body that costs as much as the chassis. 
It is not believed that the purchaser of an 




MAXWELL, MODEL "Q A" 

Price $1,600 

Type of body Touring 

Seats 4 

Wheelbase 110 

Tread 86 

Type of motor 4-cycle 

How cooled Tnermo-syphon 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 4<4x4!4 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension magneto 

Type of carbureter Maxwell 

Method of lubrication Circulating 

Type of clutch Multiple-disc 

Transmission 3-speed progressive 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 



automobile of the type that can be had 
inside of $i,8oo can afford to indulge his 
artistic vagaries, due to the fact that serv- 
ice is not to be expected from a car unless 
the machinery is good, and while the sub- 
ject is tip it will be ripe to say that the 
small cars as previously referred to are 
conspicuous for their good machinery and 
for the ingenuity displayed in keeping up 
the finished appearance without spending 
much, if any, money upon body work. It 
is this principle which should obtain to a 
marked degree in cars costing under $1,250, 
and even in the automobiles ranging in 
price between $1,250 and $1,800 there is a 
marked need for economizing in the cost 
of the body work in order that the ma- 
chinery will be as good as possible and 
capable of sustaining under the increased 
torsional effort of a more vigorous power 
plant than that which obtains in the aver- 




COLE, MODEL "30-O" 

Price 81,600 

Type of body Fore-door touring 

Seats 4 

Wheelbase 118 

Tread 68 

Type of motor 4-cycle 

How cooled Centrifugal water pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 414x4'A 

Horsepower (A. L. A. M.) 28.* 

Ignition High-tension magneto 

Type of carbureter Schebler 

Method of lubrication Splash 

Type of clutch Cone 

Transmission 8-speed selective 

Drive Shaft 

Front tire equipment 84x4 

Rear tire equipment 34x4 

age of the cars of the lower classifications. 

It is reasonable to expect that the cars in 
this classification will have more substan- 
tial bodies and a higher degree of finish 
than the standard of work as it is repre- 
sented in the step below, but the intending 
purchaser is confined to relatively narrow 
limits, and as a general proposition the 
more style he goes in for the less car will 
he have for his money. 



Don't be blinded by a lot of junk acces- 
sories—what you need is an auto- 
mobile that will run, and in which 
some of the original sweet running 
qualities may still be discovered. 

Don't experiment with lubricating oil; if 
the brand you are using proves to be 
efficacious it is your good friend — 
stick to your friends. 




CARTERCAR, MODEL "L" 

Price $1,600 

Type of body Touring 

8eats 6 

Wheelbase 110 

Tread 68 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4'Ax4JA 

Horsepower (A. L. A. M.) 28.6 

Ignition High-tension magneto 

Type of osrbureter Schebler 

Method of lubrication Circulating 

Type of clutch 

Transmission Friction 

Drive 2 chains 

Front tire equipment 34x4 

Rear tire equipment 84x4 

' Don't forget the more the car costs in the 
first place, the greater will be the 
depreciation cost in the long run; if 
the depreciation is 10 per cent., for 
illustration, this percentage of $6,000 
is $600, and a like percentage of 
$1,000 is but $100. 

Don't forget that it is the polish on the 
balls of a ball-bearing that is of the 
greatest value from the point of view 
of long life and efficient service. 

Don't forget that the ability of a radiator 
and the cooling system in general will 
best be brought out when a car is 
traveling on a long sandy road with 
the motor working at approximately 
full load and the sun beating down 
doing its prettiest 




MclNTYRE, MODEL "M-6" 

Price $1,680 

Type of body Touring 

Seats 1 

Wheelbase 128 

Tread 86 

Type of motor 4 -cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinder* Single 

Bore and stroke Wix&A 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Excelsior 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x3V» 

Rear tire equipment 36x3% 
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MOLINE, MODEL "M-86" 

Prle» 61,660 

Typo of body Touring 

Baate ..» 

Wheelbase 112 

Tread ,.88 

Typo of motor 4-cyclo 

How cooled Thermo-syphon 

Number of cylinder! 4 

Method of catting cylinder* Pair* 

Bor* and atroke 4x6 

Horsepower (A. L. A. M.) 28.8 

Ignition High-tension magneto 

Typo of carbureter Schebler 

Method of lubrication Mechanical oiler 

Type of clutch Cone 

Transmission 3-speed selective 

Drive J n S f * 

Front tire equipment 38x3)/, 

Rear tire equipment 36x3'/ 2 

Don't overjook the fact that the deprecia- 
tion of an automobile will be greater 
if the power plant is designed for 
high speed than will be true if the 
power available is barely sufficient to 
propel the car at an ordinary speed 
— the difference is very noticeable. 

Don't allow yourself to get used to the 
idea that the compression of the 
motor is all right just because it 
cranks hard. A supply of heavy 
lubricating oil, put in on purpose, 
would produce this effect 

Don't have a vulcanizer and not use it; 
tire-life depends upon care; the lat- 
ter without a vulcanizer is impos- 
sible. 




Method of casting 
Bore and stroke. - 
Horsepower (A. I— 

Ignition 

Type of carbureter - 
Method of lubrication 

Type of clutch 

Transmission 

Drive i 

Front tire equipment 
Bear tire equipment 



Constant level splash 

Multiple-disc 

. . . .3-speed selective 
Shaft 



.84x31/. 



.34x3 



Don't expect the automobile to be in serv- 
iceable condition if it is old and is in 
need of an overhauling; it is cheaper 
in the long run to give it the periodi- 
cal overhauling that will offset de- 
preciation. 

Don't be surprised if the spare tire that 
you left exposed to sun and weather 
for six months proves to be short- 
lived; tires depreciate when exposed 
to light as well as to weather ; why 
not purchase a cover and use it? 

Don't imagine that an empty tonneau costs 
little or nothing ; it is difficult to keep 
the rear wheels on the road when the 
car thrashes along at high speed un- 
der the influence of a heavy body 
that is not properly weighted down. 

Don't fail to place an adequate supply of 
lubricant in the case with the inner 
tube in putting a tire on. What is 
lubricant for tubes? Talcum! 



BLACK CROW, MODEL "16" 

bw- 61,680 

Ty?? of 'body"'-' Runabout 

Baata \& 

wheeibaM ;;;;;.';;;.".*".66 

Tread dlevcie 

Sow* Zo7J?°:.:. \v. : : i::::::*™*^ 

M^oTc^^ 

. M.V 30625 

High-tension magneto 
Schebler 




I 




STAVER CHICAGO, MODEL "38 RR" 

Price 81.660 

Type of body Road roadster 

Seats 

Wheelbase w 

Tread 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 

Method of casting cylinders Block 

Bore and atroke 4 % x r 

Horsepower (A. t_ A. M.> 80.8 

Ignition High-tension magneto 

Type of carbureter Halladay 

Method of lubrication Splash 

Type of clutch Multiple-disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 35x4 

Rear tire equipment 36x4 

Don't have lubricating oil in such quantity 
that you can afford to let it drip on 
the garage floor; it ruins tires. If, 
through some inadvertence, oil gets 
on the floor, clean it up before the car 
is rolled in; one daub of lubricating 
oil on a tire and it will depreciate 
perhaps 50 per cent. 
Don't wait for the ball-bearings in the hubs 
of the road wheels to go to pieces 
before taking the hub-caps off and 
determining as to the prevailing con- 
dition. If the bearings are flushed 
out once a month and new grease is 
applied the cost of maintenance w iW 
be relatively very lo/y, 
Don't forget that flexur^ ^ ^ e bane o{ 

eliminate 



KLINEKAR, MODEL "4-30" 

Price .81,678 

Type of body Touring 

Seats ::J 

WheeibaM 118 

Tread 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders • • .4 

Method of casting cylinders Separate 

Bore and stroke 4 *,Vf 

Horsepower (A. L. A. M.) 26.6 

Ignition High-tension magneto 

Type of carbureter .Float-feed 

Method of lubrication Circulating 

Type of clutch • ......Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tiro equipment 2i*3fr 

Rear tire equipment 34x3/s 

Don't fill the radiator to overflow. When 
the water heats up it swells and a 
little "expansion" room is desirable. 

Don't scoop dirty water from a pool to 
use in the radiator. Scale, when it 
forms, is extremely difficult to re- 
move. 

Don't get used to thinking that fabric as 
it is used in the making of tires is 
some supernatural material that will 
stand all sorts of abuse — it costs 
money and plenty of it to indulge in 
such a dream. 
Don't look in the eye of the man that is 
telling you how good a second-hand 
car is; look in the eye of the car 
and see if it has a cast in it. 




JACKSON, MODEL "41" 

Price 61.T08 

Type of body Touring 

Wheelb'a'ss ' '.'.".'.'.'.''*.'*.".".'.'.'."!'. ** ,'.\io 

Tread ..56 

Type of motor •• V-cyd* 

Nurnb»r°of cylinders' '. '. '. *. ' • T *»irrno-8jP M 4 
M«thod of casting cylinder* -,,'irs 



tires— anything th^ 
flexure is worth i*^ tf 1 ' y» go\r\ 

_ \t$ 
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Widest Selection Within $3,000 



AN examination - of the automobiles 
that fall within the range of prices 
represented by $1,800 to $3,ooo, in- 
clusive, shows an increase over the number 
of choices available in the next step below. 




AUBURN, MODEL "Y" 

Price »1,700 

Type of body Touring 

Seats 5 

Wheelbase 120 

Tread 66 

Type of motor 4-cycle 

How cooled Gear-driven pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 4'/ 2 x5 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Float-feed 

Method of lubrication Splash 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x3[A 

Rear tire equipment 36x314 




GREAT WESTERN, MODEL "40" 

Price »1,750 

Type of body Torpedo 

Seats 4 

Wheelbase 114 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal water pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 414x5 

Horsepower (A. L. A. M.-) 28.9 

Ignition High tension 

Type of carbureter Float-feed 

Method of lubrication Automatic 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 35x4 

Rear tire equipment 35x4 



Quite a number of the cars in this classi- 
fication range in prices between $2,000 and 
$2,500, and they represent types of automo- 
biles of peculiar merit for general utility 
purposes. It would be impossible to make 



a cursory examination of these cars and 
thereafter point out in a definite way just 
what they do represent. That the body 
work is more pretentious is, of course, true 
in the main, and in many of the examples 
the wheelbase is long, the power plants have 
motors of greater displacement and the 
service expectation is on an ambitious basis. 
From the purchaser's point of view, the 
difficulty in making a selection is increased 
in some respects, and decreased in other 
ways. These points are independent of the 
individual qualifications of the respective 
makes of automobiles in this, or for that 
matter any of the divisions, it being the 
case that increasing the power and the 
speed increases the ratio of depreciation 




CADILLAC, MODEL "30" 

Price »1,800 

Type of body Fore-door touring 

Seats 5 

Wheelbase 116 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 41/2x41/2 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Schebler 

Method of lubrication Mechanical oiler 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 



from an academic point of view, and unless 
the makers of these relatively high priced 
automobiles adhere to a settled plan of 
quality it cannot be otherwise than to react 
against them, resulting in an undue meas- 
ure of depreciation and general dissatisfac- 
tion among their supporters. The very fact, 
however, that these cars are in the pre- 
ponderance, in point of numbers of the 
makers, may be taken as evidence of the 
stability of the product, thus leaving it to 
point out that if there are dissatisfied users 
of automobiles falling within this range of 
prices, they probably belong to the class of 
the men who make it a practice of acquir- 
ing that for which they have to pay the 
penalty. 



Don't think that it is possible to blow up- 
tires sufficiently to compensate for 
the lack of size that should be used, 
on your car. If the tires are not 
big enough for the work they are 
placed to do it is not possible to in- 
flate them sufficiently to prevent ex- 
cess flexure. 

Don't leave a car standing in the sun when, 
it is possible to put it in the shade 




CASE, MODEL "K" 

Price * 1,950 • 

Type of body Torpedo 

Seats 4 

Wheelbase 

Tread 56- 

Type of motor 4-cycle 

How cooled Centrifugal water pump- 
Number of cylinders 4 

Method of casing cylinders Pairs 

Bore and stroke 4</ t x5 

Horsepower (A. L. A. M.) 28.9 

Ignition Coll 

Type of carbureter Float-fee* 

Method of lubrication Splash 

Type of clutch Multlple-dlar 

Transmission 3-speed selective- 
Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 




F-A-L CAR, MODEL "N" 

Price *i,860 

Type of body Fore-door roadster 

Seats 3- 

Wheelbase 116V. 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump- 
Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4!/ 8 x5j/i 

Horsepower (A. L. A. M.) 27.25 

Ignition High-tension 

Type of carbureter Fload-feed- 

Method of lubrication Force-feed 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 



Don't think that it is an extravagance to 
purchase a vulcanizer. 

Don't forget that a power pump is far 
more likely to afford the requisite 
pressure for purposes of inflating 
tires than when a small hand pump- 
is employed. 



Digitized by 



Google 



Don't neglect to determine the cause of 
loss of compression ; a lazy motor is 
not to be regarded as a joy forever. 

Don't think that the timer is so made that 
you will never have to look at it ; dis- 
regard of its construction will result 
in leaving you in the lurch some day 
— it may be several miles from the 
bark of a dog. 




GLIDE 

Price $2,000 

Type of body Touring 

Seats 7 

Wheelbase 120 

Tread 56 

Type of motor 4-cycie 

How cooled Rotary water pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 4%x5 

Horsepower (A. L. A. M.) 36.1 

Ignition H. T. magneto and coll 

Type of carbureter Float-feed 

Method of lubrication Splash 

Type of clutch Multiple-disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4'/2 

Bear tire equipment 36x4i / 2 



WESTCOTT. MODEL "F" 

Price $2,000 

Type of body Touring 

Seats -Jj 

Wheelbase 120 

Tread • 6$ 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders j.----. 4 

Method of casting cylinders s ! n 8'« 

Bore and stroke.......... 4%x5 

Horsepower (A. L. A. M.) .36.1 

Ignition High-tension 

Type of carbureter. Float-feed 

Method of lubrication Circulating 

Type of clutch •• j--- ,' C °, ne 

Transmission 3-speed selective 

Q r j ve Shaft 

Front tire' equipment 36x4 

Rear tire equipment ■»*■» 

Don't use the Kenrudcian's whiskey test as 
a means for determining the char- 
acter of the lubricating oil you pro- 
pose to use in your motor ; it may 
look like oil. or it may smell hke 
oil. and it might even taste hke o.l. 
but in spite of all these necessary 
qualifications it might act like trouble. 



Don't give up if the demonstrator who sold 
you a car was able to make it run 
to your satisfaction and you are not 
able to duplicate the performance ; it 
merely goes to show that the demon- 
strator knew how to run the car — 
you don't. 

Don't abandon the idea of finding out how 
good the cooling system is if a long 
sandy road on a hot day is not avail- 
able. With the car standing at the 
curb and the spark retarded, the 
average poor radiator will throw up 
its hands. 

Don't figure out that the radiator is amply 
large for its intended purpose based 
upon your observation while the car 
is traveling fast ; a good automobile 
can almost do without a radiator at 
the higher speed. 




Don't lose hub-caps off a wheel and then 
run the car for a thousand miles 
without them ; caps are placed to keep 
dust out of the bearings. 

Don't ignore a squeaking sound for a mo- 
ment ; it means that some bearing 
is crying for lubricating oil ; it knows 
what it wants; be accommodating. 




OTTO, MODEL "C" 

Price $2,000 

Type of body Touring 

Seats 5 

Wheelbase 123 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4'/4x4V 2 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Gear pump and splash 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 

Don't neglect to examine the front axle 
and wheels at frequent intervals. If 
the wheels are not in good alignment 
the chances of steering trouble will 
be very great. It is even a good 
idea to so set the front wheels that 
they will toe in slightly ; at any rate 
they should not toe out. 

Don't make the mistake of examining 
every automobile manufactured if 
you only want to buy one. 

Don't assume anything. If the car you put 
your money in has no means for tell- 
ing you how much lubricating oil 
there is in the crankcase, take all 
your chances in one direction only ; 
keep putting in lubricating oil. 

Don't let your "profound" \^ noW ledge in- 
terfere with your succ; e( , . a n absent- 
minded moment ' ^ you a 
crankshaft ; there is f — : - 



PULLMAN, MODEL "K11" 

Price $2,000 

Type of body Touring 

Seats ...7 

Wheelbase 114 

Tread .- 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders s,n 9l e 

Bore and stroke 4 l / 2 x4% 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Special 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 




HAYNES, MODEL "20" 

Price $2,000 

Type of body Touring 

Seats » 

Wheelbase "4 

Tread 56 

Type of motor 4-cycle 

How cooled Gear-driven pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4'/4x5 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension magneto 

Type of carbureter Schebler 

Method of lubrication Circulating 

Type of clutch Contracting band 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment .....34x4 

Don't preach fresh air for human beings 
to the exclusion of th e { T( > . • &at 
w i\\ preserve the e eT . p ,. , , afr 
pcarance of au to m ^ *° oA ^ 

\w» ^ ******** 



Don't drive fast over loose stones. Better 
come down to a lower gear; it eases 
the engine and saves the tires from 
deep cuts. 

Don't invest in a car that has a cooling 
system that fails to maintain the 
normal working temperature of the 
cooling water. If the water boils 
when the car is standing at the curb, 
it is a sign that the cooling system 
is not what it should be. 

Don't blame the magneto for carbureter 
troubles, and unless you understand 
the interior workings of the mag- 
neto don't take it apart 

Don't forget that a file is the repairman's 
lathe, shaper, planer and milling ma- 
chine. A good file is a very handy 
tool; all files are not good. 




INTERSTATE, MODEL "34- A" 

Price $2,000 

Type of body Torpedo 

Seats 5 

Wheelbaae 118 

Tread SB 

Type of motor 4-eyde 

How cooled Centrifugal pump 

Number of cylinder* 4 

Method of catting cylinders Pairs 

Bora and stroke *|/.x5 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Strom berg 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 84x4 

Rear tire equipment 34x4 




MIDLAND, MODEL "L-2" 

Price 82,100 

Type of body Touring 

8eats 7 

Wheelbase 115 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4|Ax5 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension magneto 

Type of carbureter Optional 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission 3-speed eelectlve 

Drive Shaft 

front tire equipment 34x4 

Rear tire equipment 34x4 



Don't forget that it takes two revolutions 
of the crankshaft to deliver four 
strokes. 

Don't purchase a motor so small that a 
muffler cutout will have to be used 
in order to make the power patch 
out — what you really need is a motor 
that will deliver the required amount 
of power, cutout or no cutout. 




CORBIN, MODEL "30" 

Price (2,000 

Type of body Fore-door touring 

Seats 4 

Wheelbase 116 

Tread 66 

Type of motor 4-cycle 

How cooled Qear-drlven pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 4</ 2 x4J4 

Horsepower (A. L. A. M.) 3SL4 

Ignition High -tension magneto 

Type of Carbureter Schebler 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission , 3-speed eelectlve 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 




ENQER, MODEL "III" 

Price 82.160 

Type of body Fore-door touring 

Seats 6 

Wheelbase 116 

Tread 66 

Type of motor 4-cycle 

How cooled Qear-drlven pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4%x5 

Horsepower (A. L. A. M.) 34.26 

Ignition High-tension magneto 

Type of carbureter Schebler 

Method of lubrication Forced-feed 

Type of clutch Multiple dlto 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 



Don't put up with a strange noise; if it is 
noticed get out a search warrant and 
serve it upon the pest; it will grow 
and prosper if you disregard it. 

Don't expect a raw patch to stay on a tube ; 
it is like a scab; it will fester and 
peel off. 




RAMBLER, MODEL "63" 

Price $2,176 

Type of body Touring 

Seats 4 

Wheelbase 112 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Separate 

Bore and stroke 5x5'/» 

Horsepower (A. L. A. M.) 40 

Ignition High-tension magneto 

Type of carbureter Rambler 

Method of lubrication Mechanical oiler 

Type of clutch Multiple-disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 




CINO, MODEL "40" 

Price $2,250 

Type of body Touring 

8eats .-» 

Wheelbase 118 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump . 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke <Hx5 

Horsepower (A. L. A. M.) 30.6 

Ignition High-tension magneto 

Type of carbureter Float-fees) 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed eelectlve 

Drive 8naf ! 

Front tire equipment 34x4 

Rear tire equipment 34x4 

Don't fail to remove all the lubricating oil, 
and after replacing it with a normal 
grade, determine what the true con- 
ditions of compression are; the 
power of a motor, as well as the 
fuel economy, increases with com- 
pression. 

Don't be careless when washing the car ; 
water may find its way into the car- 
bureter ; the ball-bearings in the road 
wheels may also be given a water 
bath — what they need is oil, not 
water. 

Don't count ignition as one of the opera- 
tions in the four-stroke cycle motor 
— ignition is but an incident in count- 
ing the operations that make up the 

cycle. 
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Google 




ATLAS, MODEL "O" 

Price $2,400 

Type of body Fore-door touring 

Seats 7 

Wheelbase 120 

Treed $8 

Type of motor 2-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke *'/2**'/a 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension 

Type of carbureter Atlas 

Method of lubrication OH fed with fuel 

Type of clutch Plate 

Transmission 3- speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 




OHIO, MODEL "40-L" 

Price 12.460 

Type of body Torpedo 

Seats 6 

Wheelbaee 116 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke *'/2*iH 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension 

Type of carbureter Schebler 

Method of lubrication Circulating 

Type of clutch 6-plato disc 

Transmission 3-spsed selective 

Drive • • Shaft 

Front tire equipment 34x4 

Rear tire equipment ....34x4 

Don't expect to go too far on a gallon of 
gasoline; some of the distances cov- 
ered (theoretically) on this amount 
of fuel are past practical mention. 
Don't start out with a little lubricating oil ; 
have as much as there is storage 
room for; it is marvelous how much 
damage that can result from the ab- 
sence of lubricant for just five 
minutes. 

Don't fall in Jove with the magneto to the 
extent of neglecting the battery igni- 
tion; an old friend comes handy in 
in a pinch. . , 

Dcn't expect a battery to be in good work- 
ing order after it has stood m .die- 
ses, for a year and a day; ,t may 
be a wizened old man incapable of 
active service ^hen you get to ,t. 



Don't neglect the wiring; it should be ex- 
amined at regular intervals; poor 
joints offer a high electrical resist- 
ance and defeat service. 

Don't forget that trouble hates a systematic 
man. 

Don't expect to procure all the Cardinal 
Virtues for $15 per week; a good 
chauffeur is worth a price. 




MCFARLAN, MODEL "32" 

Price $2,500 

Type of body Touring 

Seats 7 

Wheelbase 128 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 6 

Method of casting cylinders Pairs 

Bore and stroke 4x5 

Horsepower (A. L. A. M.) 38.4 

Ignition High-tension 

Type of carbureter Float-feed 

Method of lubrication Positive 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 




Don't assume that the wiring is perfect 
simply because the joints are in good 
order; there may be a fault in the 
wire under the insulation at some 
point; feel along the insulation until 
you come to a spot that indicates 
lack of continuity, just as a doctor 
examines for a fractured bone in the 
arm. 

Don't neglect the contacts in the mag- 
neto and timer; they have to stand 
a large amount of rubbing and in 
time the effect is to wear them out; 
replace them at the right time. 

Don't go by a school-house like a whirl- 
wind; how would you like to have 
you own children placed at the tender 
mercy of a lunatic with an auto- 
mobile for a weapon? 




SELDEN, MODEL "44" 

Price $2,600 

Type of body Fore-door touring 

8eats 4 

Wheelbase 126 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bors and stroke 4*4x6 

Horsepower (A. L. A. M.) 86.1 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shsft 

Front tlrs equipment 86x4 

Rear tire equipment 86x4 



DORRI8, MODEL "F" 

Price $2,600 

Type of body Touring 

Seata 5 

Wheelbase 116 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4Hx5 

Horsepower (A. L. A. M.) 36.1 

Ignition High-tension 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission ^ 3-speed eelectlve 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 



Don't hypnotize yourself into believing 
that a fore-door type of car will be 
too warm for Summer time", it cer- 
tainly will be comfortable * n tne 
Winter time, and when «. d°8 ** ays 
arrive you can throve " , ot e-uoor 
away if you want tci ^V\e 
Don't persuade a lazy chav, 1 s e th^ 

seat in your car as a U t o e „ \ n 




LEXINGTON, MODEL "A" 

Price $2,500 

Type of body For,. So V/&0 

w heelbate ' " ". \W 

^••d A S 

Typ« of motor » 

S ov » cooted cu."--.. 4-cy c „ 

hJTj* ««.« * v *l , • • • * • • . . wv\ 





NATIONAL, MODEL "40" 

Price $2,600 

Type of body Touring 

Seats 5 

Wheeibase 124 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinder* ...Pairs 

Bore and stroke 5x5 11-16 

Horsepower (A. L. A. M.) 40 

Ignition High-tension magneto 

Type of carbureter Sehebler 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 



Don't forget, it is not what a man knows, 
but what he does, that is worth 
money. Get a chauffeur that knows 
less if necessary. 

Don't handle a squirt-can as if you are 
trying to- put out a fire; clean out 
the oil-hole and then properly insert 
the spout of the can in place and 
make sure that a few drops of the 
lubricant will reach the surfaces to 
be lubricated. 

Don't forget that lubricating oil wears out 
just as shoes and other things de- 
preciate in service. Clean out the 
old oil before putting in new — what's 
the use of spoiling the new supply 
and defeating the aim? 

Don't get the impression that a gallon of 
good lubricating oil in the "sump" 
in the lower half of the crankcase 
will be of any value in keeping a 
main bearing from freezing; better 
results will come from a drop of oil 
on the bearing surface — look after 
the circulation. 

Don't go on a tour with a large number of 
poor tools; take along a few good 
ones. 



Don't fail to keep coal gas, carbonic acid 
and sewer products out of the gar- 
age ; the varnish will mottle up on 
such feed. 

Don't dispute the right of way with a fire 
engine; besides being a formidable 
rival it may be on its way to put out 
a fire at your house or place of 
business. 

Don't be careless when putting tires on ; 
the inner tube should be carefully in- 
serted, laps are sure to do damage ; 
just take the extra moment to ex- 
amine the inner tube and see if it 
is properly in place. 

Don't add all the complications that the 
world affords to your automobile; 
get everything that will be of vaiue; 
eliminate everything that can be of 
no adequate service 




MARMON, MODEL "32" 

Price $2,760 

Type of body Touring 

Seats 5 

Wheeibase 120 

Tread 56'/ 2 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4iAx5 

Horsepower (A. L. A. M.) 32.4 

Ignition High-tension 

Type of carbureter Sehebler 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 

Rear tire equipment 34x4 

Don't let calcium carbide ash remain in the 
generator after it has rendered a 
good night's service; the residuum 
(ash) is a biting mass that will ruin 
the generator and compel the pur- 
chase of a new one; it takes but a 
moment to clean out the generator. 



with the understanding, from his point of 
view, that he can go elsewhere if his last 
purchase fails to meet with his approba- 
tion. 

The probabilities are that the increase in 
price that brings automobiles within this 
classification increases enormously the ex- 
actions of the customers, and since 
every expense must ultimately be paid 
by the purchasers of product, it re- 
mains to be stated that the exactions of 
those who have a penchant for the most 
pretentious types of automobiles are met 
with equanimity, and a part of what they 
have to pay for is represented in the 
minute care with which each little detail is 
studied and satisfied, and a condition of 
noiselessness is induced to the last degree. 



Don't imagine that the differential gear 
that is placed in the live rear axle 
can be done away with advantage- 
ously; it is put there to weigh out 
the torquing moment to the two trac- 
tion wheels, permitting each to go 
at its natural speed — one of the 
wheels must go faster than the other 
in rounding a curve unless one of 
the tires slips. 

Don't let the repairman tell you that he is 
going to burn off all the old finish 
■ and refinish from the ground up, and 
then let him get away with a re- 
touching job instead — a little super- 
intendence once in a while does no 
harm. 

Don't fail to take into account the ruinous 
effect of oil on the tires; but if the 
tires will rot out if they are steeped 
in' oil, how about the high-tension 
wiring around the motor? It, too, 
has rubber for insulation. 




Automobiles Costing More Than $3,000 



THE list of makers of the types and 
models of automobiles that cost 
more than $3,000, and even more 
than $5,000 in a few cases, is a large but 
not necessarily growing one, and an exam- 
ination of this list discloses the fact that 



these cars are the product of .pioneer makers 
in every instance, so that the inference is 
that the man who pays $5,000 for an auto- 
mobile can well afford to do so, and he 
lends the support of his patronage to the 
company who commands his confidence, 



SPEEDWELL, MODEL "11-F" 

Price $2,800 

Type of body Touring 

Seats 7 

Wheeibase 121 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 5x5 

Horsepower (A. L. A. M.) 40 

Ignition High-tension magneto 

Type of carbureter Sehebler 

Method of lubrication Mechanical oiler 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4|A 

Rear tire equipment 36x4(4 
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Don't let the demonstrator persuade you 
to believe that the radiator is big 
enough if it offers all the evidences 
of a steam boiler blowing off. 

Don't flatter yourself that you are so 
much smarter than anyone else as 
to permit you to enjoy many demon- 
strations and not have to pay for 
taking up the time of the many 
demonstrators. 

Don't jump to the conclusion that the 
chauffeur is incompetent just be- 
cause you have indigestion — his 
stomach may be in good working 
order. 

Don't be a road hog; you are only one in 
00,000,000. If you want a whole 
road for yourself, build one in your 
own back yard. 

Don't run on a flat tire just because it is 
something of a job to make a road- 
side repair — 10 miles of flat running 
will foot up to the price of a tube 
and a casing; even a single block 
may be a sufficient distance to bruise 
the fabric beyond repair. 

Don't place $30 worth of tools in the ten- 
der keeping of a tonneau (under the 
seat) with the floor boards so loosely 
inserted that the tools will be scat- 
tered hither and yon along the road- 
side. 

Don't mistake a fine line of talk from an 
engaging salesman for chrome nickel 
steel in a crankshaft or other refine- 
ments in a car. Just keep in mind 
the fact that the salesman don't 
make the car. 

Don't shoot down your intelligence in cold 
blood ; this is what you do when you 
abuse your chauffeur for keeping 
your automobile in good working 
order. 




WINTON, MODEL "17-B" 

Price ...$3,000 

Type of body Touring 

Seats :£ 

Wheelbase 

Tread 

Sr o r^^^«'ndWr..:::::::::::.^r ? 

Bore and stroke 46 6 

Horsepower (A. L. A- ^/'^.tinVlon magneto 

Ignition . Stromberg 

Type of carbureter - Circulating 

Method of lubrication ... .Multlple-dls? 

Typo of clutch 4 -speed selective 

Transmission Shaft 

Drive 1 36x4 

Front tire equipment 36x4', 

Rttr tire equipment 



Don't let the hose connections of the water 
piping become sloppy. Just as soon 
as they show that they have done all 
the good work that may be expected 
of them, replace them with new sec- 
tions; the cost is but a trifle — this 
plan will save a bad half-hour on the 
road some dark night when it is 
raining. 

Don't argue with the chauffeur about what 
he is to do — get one that will know 
without having to be persuaded. 

Don't try to acquire all the cardinal vir- 
tues in a chauffeur; he will shine too 
brilliantly in your presence if you get 
him. 

Don't use an open exhaust in towns or 
near houses in the country late at 
night; you have no right to disturb 
other people's sleep. 




POPE- HARTFORD, MODEL "W" 

Price $3,000 

Type of body Touring 

Seats 5 

Wheelbase 124 

Tread 5« 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 4%x6y» 

Horsepower (A. L. A. M.) 36.1 

Ignition High-tension magneto 

Type of carbureter Pope- Hartford 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 4 -speed selective 

Drive Shaft 

Front tire equipment 36x4iA 

Rear tire equipment 36x414 




Don't be satisfied with a man who says he 
is thoroughly capable, especially if he 
is good at making excuses. 
Don't forget that an automobile is like a 
hound; if it cannot run it is scarcely 
worth feeding. 
Don't think that the cheapest policy of 
automobile insurance is the best; 
what you insure for is that in case 
of accident you will be paid. 
Don't forget that racing cars frequently 
wear out a few thousand dollars' 
worth of tires in a single day ; speed 
is what does it. 
Don't be fooled by the chauffeur who 
keeps the brass work polished; you 
can get that work dot\^ {of a n ' c ^ 
by a bootblack; see ^l "tnan" 
cleans out the gea^ ^ fjnkcas*., 
and other lodging ^^e, ° {of *»\* 



COLUMBIA, MARK "48-5" 

Price $3,000 

Type of body Touring 

Seats 7 

Wheelbase 11$ 

Tread 5« 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of caatlng cylinders Pairs 

Bore and stroke 4'/ a x4 7-10 

Horsepower (A. L. A. M.) 32.4 

Ignition Low-tension magneto 

Type of carbureter Columbia 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4 l^ 

Rear tire equipment 34x4(4 



Don't select the automobile that you are 
to pay good money for because it 
will go like the dickens on a billiard 
board or a boulevard; you might 
have to hire a horse to pull it up 
hill. 

Don't fail to take up the slack of the side- 
chains as often as may be required; 
in performing this operation be sure 
and maintain the alignment of the 
rear axle. 

Don't try to run the side-chains too tight; ' 
they should be given about one-half 
a link length of slack. 

Don't neglect to keep the side-chains well 
lubricated. Lubricant protects the 
joints from the abrasive influence of 
sand and other road-side accumula- 
tions. 

Don't forget that it is a costly expedient 
filling the tonneau even if it is the 
lesser of two evils. 
Don't forget to look after the insurance 
policy of your automobile just before 
you send it to a repair shop; places 
like that do burn down. 
Don't place yourself in the position of the 
armless man who purchased gloves 
because they were cheap; the pru- 
dent selection of accessories will re- 
duce the cost of automobiling a mile 
and a half. 
Don't overlook the pleasure that ioU° ws 
if the chauffeur belongs t 0 t ^ e das$ 
who keep automobiles in . ot fc. 
ing order; tne , s 
^ Vut » *™U Part ot *? U 
asVt a "WW* lot £ 
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Rational Road Regulations 



PREPARING A FOUNDATION FOR UNIFORM AND JU8T 
AUTOMOBILE TRAFFIC REGULATION — SIGHT AND 
SOUND SIGNALS 



Assuming that tht object of regulation of traffic is in all cases the furtherance of tranquil conditions, the possible causes of disturbance may be di- 
vided into five classes, those originating with (A) the driver, (B) the vehicle and its makers, (C) pedestrians and other traffic members, (£>) the State 
and its officials and (£) public opinion as vented in the public press. 

A, — The driver may be of (1) an insolent disposition and constitutionally inclined to run roughshod over those upon whom he looks down as inferior 
beings. He may be (a) inebriated and thereby temporarily deprived of decency, common sense and the full use of his physical faculties. He may be (3) 
permanently deficient, having poor sight or hearing or being subject to nervous collapse in emergencies. 

B. — The vehicle may (4) possess peculiarities affecting the Oliver's actions and faculties. It may be (5) faulty in its control elements. It may be (6) 
of appearance so odd as to scare horses, or it may be (7) used in districts where any automobile scares horses. Itmay (8) possess certain peculiarities 
through which its speed or the direction of its motion fails to be accurately or quickly perceived by the average person. 

C— Pedestrians and drivers of vehicles in the traffic, including drivers of automobiles, may be (9) insolent and inclined to make trouble. They may 
stubbornly insist that the slow member of the traffic has as good a right to all of his slowness as the automobile driver has to some of his speed. They 
may be (to) inebriated. They may be (11) deficient, having poor sight or hearing, or both, or being subject to nervous collapse in emergencies. They may 
be (12) unaccustomed to the sight of automobiles. 

D. — The State, through its officials, may be (13) poorly informed (14) venal or biased, with all the results flowing from such condition in the way of 
bad laws, poortv enforced laws, exasperation of the traffic members, including the automobile drivers, contempt for all regulation, tricky legal quibbling on 
technicalities. The State may be (15) poorly organized for the enforcement of law. 

E. — The public press which voices and shapes public opinion may be (16) following false channels, catering to class interests or failing to spread 
information of essentials when these lie beyond the korison of the average reader. 



IN horse-driven vehicles the up-and-down 
motion of the animals, the movements 
of their legs and the sounds of their 
footfall are the factors which maintain 
a continuity of changes in the sense images 
produced in one who gets in the line of 
vision or within the radius of hearing. 
Each sense image produced is distinctly 
different from the following one or, in 
the case of the sounds, is at least distinctly 
separated from the following one and judg- 
ment of distance is assisted by the nearly 
uniform size of horses (considering only 
those capable of speed). The succession 
of sense images conveys an accurate im- 
pression of speed and direction. When the 
vehicle turns to either side the whole large 
body of the horse takes a new angle to 
the beholder and the sense image of the 
turning vehicle becomes distinctly differ- 
ent from that of a vehicle continuing its 
course. In the case of street cars the track 
is a continuous sight signal observed when- 




CHALMER8, MODEL "40" 

Price *3,000 

Type of body Torpedo 

Seat 4 

Wheelbase 120 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinder* 4 

Method of casting cylinders Pairs 

Bore and stroke 5x4% 

Horsepower (A. L. A. M.) 40 

Ignition High-tension 

Type of Carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 



ever the eye turns in that direction and the 
sounds are, as a rule, strong and distinctive. 
The automobile, on the other hand, is made 
in many different sizes and the size of the 
sight image produced in the other traffic 
member does not necessarily convey an 
idea of distance. A large car far away 
and a small car nearby produce images 
somewhat similar. Twilight, mist and 
lamp effects sometimes aggravate a de- 
lusion superinduced by absence of distinct 




WHITE, MODEL "GE" 

Price •8,200 

Type of body Torpedo 

Seats 6 

Wheelbase 120 

Tread 56 

Type of motor 4-eycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Block 

Bore and stroke 4%x5'/. 

Horsepower (A. L. A. M.) 36.1 

Ignition High-tension magneto 

Type of carbureter White 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 4-speed selective 

Drive 8h »" 

Front tire equipment 34x4 

Rear tire equipment 34x4 

sounds. Nothing in the automobile moves 
up and down. The wheels produce about 
the same image whether they rotate fast 
or slowly. The gray of the tire is incon- 
spicuous. The whole body of the car re- 
mains like unto itself always and there- 
fore produces a succession of sense images 
in which there is little change. The cat 
sneaking upon a bird— making its legs 
escape notice by drawing them slowly and 
gradually from one position to another, 



merged against its furry body, and present- 
ing from one moment to the next as closely 
as possible an unchanging contour, while 
yet moving constantly closer to its victim — 
is scarcely better adapted than the auto- 
mobile for confounding that co-operation 
of the senses and the mind upon which, in 
the case of street and road traffic, the se- 
curity largely depends. If the automobile 
turns or swerves, no other indication of the 
changed direction is visible than a faint 
change of angle of the inconspicuous wheels 
in front and the meaning of that is to a 
certain extent contradicted by the lack 
of change in the other front portions of 
the vehicle, besides that certain relations 
between the movements of the automobile 
and the movements of the ether traffic 
member easily arise by which the sense 
image produced by the automobile remains 
practically unchanged in spite of the turn. 

This condition, rendering a clear and 
accurate preception of the speed and direc- 




KNOX, MODEL "R" 

Price *3,400 

Type of body Torpedo 

Seats 4 

Wheelbase 122 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Single 

Bore and stroke 5x4% 

Horsepower (A. L. A. M.) 40 

Ignition High-tension 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch 3- plate 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4(4 

Rear tire equipment 36x4y{ 



Digitized by 



Google 




tion of automobiles difficult to other traffic 
members, has existed since automobiles 
were introduced. If they had existed with- 
out increase of speed they would still have 
reduced the safety of traffic inasmuch as 
they interfered with a suitable observance 
of caution on the part of one of the two 
parties in the traffic (considering each in- 
stance of possible disturbance as composed 
of the two parties between whom disturb- 
ance might arise) and rendered it necessary 
that one of the parties should take upon 
himself alone the whole burden of looking 
out With the speed of the automobile 
added as a factor in the situation, it be- 
came indeed generally recognized in prac- 
tice that the duty of caution should be dele- 
gated mainly upon the party who is not 
handicapped; that is, upon the driver of 
the automobile. It was made his duty to 
signal. 

Sound signals are in use because their 
necessity under the traffic conditions has 
been perceived. But they are not operated 
unless the automobile driver discovers that 
a special need for it has arisen. These are 
necessarily just those instances when the 
other traffic member has failed to discover 
the needs of the situation, for one reason 
or another. By the law of chances there 
must be an equal number of instances in 
which the automobile driver fails to dis- 
cover the specific necessity, and therefore 
does not sound his signal. In addition there 
are the instances when he could not dis- 
cover the necessity because it is concealed 
in some special disability of the other traffic 
member. Also, the signalling sometimes 
aggravates a situation by its suddenness, 
paralyzing the other party's faculties. As 
a remedy for the condition which the sound 
signal operated by the automobile driver is 
intended to obviate, it has evidently less 




STEVENS- DURYEA MODEL "AA" 

p r | ce »J,suO 

Type oV bo dy Fore-door touring 

Seats iia 

Wheelbase .ft 



Tread 

Type of motor 
How cooled 



Number of cylinder*. ■ ■ ■ ■ ■ ■ • ■■■■■ 

Method of caetjng cy Ir^er. . . ^r. 
Bore end atroJce. • " V m ) 43 8 

Horsepower (A. ~"_ _ Hlgh-tenVlon niagnetc 



.Centrifugal pump 
. . 6 



ignition . . 



. . . Stevens- Duryea 



Type of carbureter- -- - • Circulating 

Method of lubrleavt.on. " - ; ; ; ; ; ; M uftlBle dls2 

Type of clutch 3 -speed selective 

Transmission Shaft 

Drive - V " ' ' ' 36x4V, 

Frent tire equipment 36x4'? 

Rear tire equipment 



than a 50 per cent, efficiency. It is less 
than 50 per cent. good. Hence, more than 
50 per cent of the undesirable condition 
remains. 

In other words, sound signals proved an 
insufficient measure for offsetting both the 
effects of the higher speed and the effects 
of the reduced accuracy of observation, and 
the condition of traffic was such that strin- 
gent speed regulations were passed and in 
the course of time the true causes of the 
insecurity remained undiscovered, a num- 
ber of other regulative measures were 
adopted, most of them based on the sup- 
posed competence of one person to pass 
upon the competence of another for driv- 
ing an automobile and some of them badly 
mixed with matters of taxation which have 
nothing to do with traffic regulation. A 
generally unsatisfactory condition has been 
produced, further aggravated by marked 
variations in the regulations passed by the 
different States. The average speed is 
lower than it need be and the security is 
at the same time less than it ought to be, 
the restrictions more onerous for owners 
of automobiles than they can reasonably 
continue to be, granting that all vehicles 
will be automobiles in course of time. And 
this condition is largely due to the fact 
that one-half of the caution which main- 
tains security has been crippled through 
certain sins against the laws of physiology. 




OLDSMOBILE, MODEL "AUTOCRAT" 

Price $3,500 

Type of body Touring 

Seats 7 

Wheelbase 124 

Tread 58 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 6x6 

Horsepower (A. L. A. M.) 40 

Ignition High-tension magneto 

Type of carbureter Olds 

Method of lubrication Circulating 

Type of cljtch Cone 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 38x4iA 

Rear tire equipment 38x4y5 



Sight and hearing have both been reduced 
"50 per cent." in value ; sight through direct 
violation of the laws under which sight 
images convey meaning to tn. e m»» d > hear- 
ing partly for the same r ^ 0 (the auto- 
mobile giving either no S rj., S ° t a contin- 
•- — varia^^d 01 

and p>JV" 

the 



brought into action unless the automobile 
driver perceives the necessity. Little won- 
der that legislators who failed to appreciate 
these causes for the reduction of security 
in the traffic, but did perceive that the 
speed of automobiles was higher than that 
of other traffic members, singled out speed 
as the factor to be suppressed. 

It happened on a country road in Penn- 
sylvania that an automobile, going at a 
moderate clip of 30 miles an hour — which 
ought to be a moderate clip on a country 
road — turned a rounded corner lined with 
high hedges. There, coming against it, 
were two spring wagons, each carrying a 
load of gay, swarthy young people, born 
under sunny skies beyond the pond. They 
were racing a bit, if a single horse dragging 
a load of six or eight persons can be said 
to be racing, when one-half of its motion 
is up and down. But they covered the width 
of the road, and the next second saw one 
of the horses with one forefoot in the radi- 
ator and the other on the hood. Result: 
five days of delay and a repair bill of 
$300; also a suit at law, which was com- 
promised for $25 to avoid further delay. 
And the driver of the automobile was very 
fully convinced that the entire blame rested 
upon the gay party. A continuous sound 
signal, commensurate in some manner with 
the speed and recognized distinctively and 
instinctively as that of an automobile, would 
probably have averted the trouble without 
need of interfering with either the gayety 
of one party or the average speed of the 
other. 

When the automobile associations shall 
begin to gather material for an automobile 
law that shall be acceptable to all States by 
its intrinsic merit it seems that one of the 
very first cares should be directed upon 
restoring to all the members of the traffic 
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STUDEBAKER-QARFORD, MODEL "8-10" 

Price $3,E00 

Type of body Torpedo 

Seats 10 r .5 

Wheelbase 116 

Tread 56 

cooled ^ c u fi,p 



uous one with little varia.^.j^d "^press tV\ t 



auditory nerves) 
sound signals of 



Number oj cy Under,' .'.'.'.'.• <i «r,^ u ga\ P u<r 
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MATHESON, MODEL "SIX-18" 

Price $3,500 

Type of body Touring 

8eate S 

Wheelbase 125'A 

Treed 5g 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cyllndera 6 

Method of casting cyllndera Pairs 

Bore and stroke 414x5 

Horsepower (A. L. A. M.) .48.6 

Ignition High-tension magneto 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission 3-speed selective 

2 r,v * v. , shaft 

Front tire equipment 36x4 

Rear tire equipment 36x4 




FRANKLIN, MODEL "D" 

Price $3,500 

Type of body Touring 

Seats 5 

Wheelbase 123 

Tread 56 

Type of motor 4-cycle 

How cooled Air-cooled 

Number of cylinders 6 

Method of casting cylinders Single 

Bore and stroke 4x4 

Horsepower (A. L. A. M.) 38.4 

Ignition High-tension 

Type of carbureter Franklin 

Method of lubrication Mechanical oiler 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4'/ 2 

Rear tire equipment 37x5 



the advantageous use of sight and hearing 
which existed before the automobile came 
into the field. The means to this end 
should not be fanciful or odd, but strictly 
in accordance not only with the physio- 
logical laws, which require motion in the 
sense image to convey motion of the thing, 
but also with good taste and good mechani- 
cal sense. 

If automohilists themselves had perceived 
the value of continuous sound and sight 
signals and had taken time to reflect on 
the benefits to their own class sure to be 
the result in the long run of consideration 
for others, even if these others were often 
far from gracious in acknowledging the 
road rights of the automohilists, such con- 
tinuous sound and sight signals would prob- 
ably long ago have been mechanically de- 



veloped. The sight signal should show 
plainly and at a sufficient height one or more 
moving parts, whose movements should at 
the same time be adapted to catch the eye 
and to visualize the speed of the automo- 
bile and should also show plainly any 
change in the direction of motion. Lamps, 
which are the sight signals generally ac- 
knowledged to be necessary at night, far 




PREMIER, MODEL "6-60" 

Price $3,650 

Type of body Touring 

Seats 7 

Wheelbase 140 

Tread W/ 2 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 6 

Method of casting cylinders Palra 

Bore and stroke 4 , / 2 x5iA 

Horsepower (A. L. A. M.) 48.6 

Ignition Low-tension 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4|/ 2 

Rear tire equipment. 36x5 




THOMAS, MODEL "R" 

Price $4,000 

Type of body Brougham 

Seats 6 

Wheelbase 123 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cyllndera 4 

Method of casting cylinders Palra 

Bore and stroke 4!4x5>A 

Horsepower (A. L. A. M.) 28.9 

Ignition High-tension 

Type cf carbureter Stromberg 

Method of lubrication Mechanical oiler 

Type of clutch Multiple disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 34x4'/ 2 

Rear tire equipment 34x4/ 2 

from comply with these requirements, but 
could probably be arranged so as to render 
the sight signals for daylight effective at 
night as well. The continuous sound sig- 
nal — recognized, for that matter, as neces- 
sary for fire chiefs and ambulances — should 
of course be unobtrusive, so as not to be- 
come a nuisance, but on the other hand 
very distinctive, as is the footfall of the 



horse, and, unlike the footfall of the horse, 
it should be independent of the road sur- 
face, thereby offering an advantage com- 
mensurate with the greater urgency of 
caution due to the greater speed of the 
automobile. The sounds should be rela- 
tively dull and should have in them very 
little of a musical character since all musi- 
cal notes become tiresome by repetition. 
Their pitch should be recognizable though 
blurred and subject to indistinct variations 
and their cadence should be slightly ir- 
regular, both these qualities to assist in 
producing a clear sound image of speed 
variations without any extravagance of 
sound volume or that nausea of the ear 
which results from absolutely exact repe- 
titions of identical sound values. The prog- 
ress noted in the intermittent sound signals 




STODDARD- DAYTON, MODEL "11-F" 

Price $4,006 

Type of body Limousin** 

Seats t 

Wheelbase 130 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cyllndera Pairs 

Bore and stroke 5x5'/» 

Horsepower (A. L. A. M.) 40 

Ignition High-tension 

Type of carbureter Stromberg 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x8 

Rear tire equipment 36x5 




AMERICAN, MODEL "TOURIST" 

Price $4,250 

Type of body Fore-door t'urlng 

Seats 7 

Wheelbase 124 

Tread 56 

Type of motor 4-cycle 

How cooled Water-pump circulation 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke S%x5>/ 2 

Horsepower (A. L. A. M.) 46 

Ignition High-tension magneto and coll 

Type of carbureter Special 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 86x4 

Rear tire equipment 36x5 
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in actual use, though it has been slow and 
punctured with many fanciful digressions, 
seems to indicate that only on these lines 
can continuous sound signals become tol- 
erable, esthetically, as well as useful. The 
succession of the sounds should be so slow 
that at the highest speeds each sound is 
still heard as distinct from the next one. 
When looking around for the probable 
character of a signal device combining the 
requirements for the sounds and for the 
sights, different minds will probably see 
the subject at somewhat different angles, 
but it seems clear that it comes easily 
within the range of competitive invention, 
involving only the most elementary m.- 
chanical problems, which, however, may be 
solved with more or less taste and effi- 
ciency. 
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AMPLEX, MODEL "A" 

Price $4,300 

Type of body Pore-door touring 

Seate 7 

Wheelbase 12a 

Tread 66 

Type of motor 2-cycle 

How cooled Centrifugal pump 

Number of cylinder* 4 

Method of carting cylinders Pairs 

Bore and stroke 6 1/16x5 

Horsepower 41 

Ignition High-tension magneto 

Type of carbureter Vortex 

Method of lubrication Force-feed 

Type of clutch Disc 

Transmission 3-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment ....36x5 




ROYAL TOURIST, MODEL "M-3" 

«»rlce $4,800 

Type of body Fore-door touring 

Seats :il 

Wheelbase ...................MB 

Tread \ • ' ' ■ , _ 

^crof'cSW^''"---:::::::;::^ 

Bore and rtrok*- : • " V " M i 48 4 
Horsepower (A. t- ' .... '. '. . '. V. Vi i gh- tension 
Ignition - " V Roval 

Method of lubrica^ 1 " Cone 

Type of clutch • -• ...4-speed selective 

Transmission Shaft 

Drive - - ' • 1 ' ' " ; 36x41/, 

Pront tire equipment- - Mx J 

Rear tire •qulpm«" x - - 



The writer can readily imagine an ap- 
paratus rising moderately from the top of 
the radiator, say 15 inches above it, and 
comprising a frame with one or two pen- 
dulums, or strikers, adapted to swing to 
and fro, thereby striking with greater or 
lesser force, as well as greater or lesser 
frequency, pieces of dry wood or other 
material — which should make sounds duller 
than those of a xylophone — and the whole 




ALCO, MODEL "40" 

Price $4,500 

Type of body Limousine 

Seats 7 

Wheelbase 126 

Tread 65'/ 8 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pslrs 

Bore and stroke b>/ s x5'/. 

Horsepower (A. L. A. M.) 42 

Ignition High-tension magneto 

Type of carbureter Alco 

Method of lubrication Circulating 

Type of clutch Multiple-disc 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 35x5 




STEARNS, MODEL "30-60" 

Price $4,600 

Type of body Touring 

Seats 7 

Wheelbase 124 

Tread 56'/ 2 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 5%x5% 

Horsepower (A. L. A. M.) 46 

Ignition High-tension magneto 

Type of carbureter Stearns 

Method of lubrication Circulating 

Type of clutch Multiple-disc 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x5 

actuated from the front wheels by alter- 
nately pushing one rod and another along 
the front axle. When the f ront wheels 
were turned to go in a n ^ direction the 




LOZIER, MODEL "46" 

Price $4,600 

Type of body Touring 

Seats 7 

Wheelbase 124 

Tread 56 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke 5%x6 

Horsepower (A. L. A. M.) 46 

Ignition High-tension 

Type of carbureter Optional 

Method of lubrication Mechanical oiler 

Type of clutch Disc 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 36x5 




push of one of them on a djacent rod 
would be increased in f q^, ^d length. 0 f 



LOCOMOBILE, MODEL "M" 

Price $4,800 

Type of body Torpedo 

Seats 6 

Wheelbase 136 

Tread 54 

Type of motor 4-cycle 

How cooled Centrifugal water pump 

Number of cylinders 6 

Method of casting cylinders Pairs 

Bore and stroke 4 i / 2 x4'/ a 

Horsepower (A. L. A. M.) 48.6 

Ignition High-tension magneto 

Type of carbureter Locomobile 

Method of lubrication Forced-feed 

Type of clutch multiple-disc 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 36x4 

Rear tire equipment 37x5 

a more than usually irregular succession of 
sounds, and a flexible connection between 
the rods sliding upon the front axle and 
the pendulum device would produce a cer- 
tain irregularity at all times, owing to the 
variations in the road surface causing the 
front axle to bob up and down more or 
less with the action of the vehicle springs. 
The size, shape and colors of the pendulums 
and the frame should, of course be selected 
with a view to constituting an ^ent sight 
signal, whether held st ta .\,y. nt tut** 4 
>*\th the wheels, and « J? V \ tafflf 
ttflft should be Ktw.* 1 ^ ** \ the 

,\ . <;ovn«> ^ \t\ <Avl 0^ „ 



motion, and the sign^y 
turned correspondingly 
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And a commission of specialists may 
cause inventions of this nature to be made, 
developed and perfected by offering suit- 
able prizes and royalties, or orders for 
manufacture in quantities, and may, after 
thorough testing, select one or two or three 
of them as worthy of official approval, 
those to be eventually made for and sold 
by the State to the manufacturers of auto- 
mobiles and made obligatory for auto- 
mobilists. 

A rapid recapitulation of the other 
causes of traffic troubles will bring out 
what is most important among other re- 
quirements for the regulation of ordinary 
traffic. 

(i) Insolence among automobile drivers 
is only a variety of a disposition verging 
upon criminality and to be met by the same 
means as the State employs or should em- 
ploy against other forms of irresponsible 
conduct, except in so far as it may be 
shown that the ultimate causes of insolent 
acts and omissions by automobile drivers 
are to be sought largely in removable fac- 
tors, such as those peculiarities in auto- 
mobile construction as referred to under 
(4) and in perfunctory or pro forma legis- 
lation and other factors in which case 
the removal of these factors will nat- 
urally reduce the numerous instances where 
an apparently insolent disposition is only 
the last link in a chain of circumstances 
which cause traffic trouble to that much 
smaller number of cases where the dispo- 
sition of the driver is really and truly 
criminal, consisting in a sustained defiance 
or subversion of contemporary public opin- 
ion, laws and morals. As motives for 
crime are in nearly all these cases absent, 
it stands to reason that the true causes are 
to be found outside of the offending indi- 
vidual, and that the best course to pursue 
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CHAOWICK, MODEL "19" 

Price $5,500 

Type of body Touring 

Seats 7 

Wheelbaae 133 

Tread 661/2 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 6 

Method of casting cylinders Pairs 

Bore and stroke 6x6 

Horsepower (A. L. A. M.) 60 

Ignition High-tension magneto 

Type of carbureter Chad wick 

Method of lubrication Mechanical oiler 

Type of clutch Internal-expansion 

Transmission 4-speed selective 

Drive 2 chains 

Front tirr equipment 36x4 

Rear tire equipment 37x5 



should consist in their removal rather than 
in maintaining the difficult condition and 
punishing individuals who are not quite well 
enough balanced to find a method of driv- 
ing which is acceptable not only to them- 
selves and to others, but likewise to the law. 

(2) Intoxication of drivers. The situa- 
tion created by the combination of alcoholic 
effects with a heavy vehicle capable of run- 
ning automatically at very high speed and 
obeying unquestionably every control move- 
ment dictated by an intoxicated brain or 
due to the haphazard actions of inebriated 
hands and feet, is a new one in law and 
morals, having received practically no pub- 
lic consideration, though the situation has 
existed since automobiles began to become 
a common means of transportation and is 
getting steadily worse, in proportion as au- 
tomombiles are getting more numerous and 
are getting more and more in the hands of 
persons whose capacity for self-restraint 
and inhibition of reckless impulses has in 
nowise been cultivated. One of the most 
potent factors for preventing an improve- 
ment of this situation lies in the accepted 
legal assumption that the intoxicated in- 
dividual is to be considered as irrespon- 
sible for his acts, in greater or lesser 
degree according to the degree of his in- 
ebriation, and practically in a class with 
demented persons, and in the belief that 
no legislation can or should be allowed by 
the courts to overcome this principle of 
legal philosophy. This legal assumption, 
however, is based on an antiquated, ar- 
bitrary and purely fictitious separation into 
single volitions and acts of the individual's 
attitude to his fellows in the community. 
The mental condition characterisctic of in- 
toxication and the criminal or disorderly 
act committed under its influence are the 
elements chopped off by the legal theorist 
as the only ones legally determining guilt 
or non-guilt. In reality, as realities must be 
reckoned in the psychology of crime, this 
status of legality is in itself a factor which, 
makes for criminal acts by catering to ir- 
responsible conduct. In the armies and in 
those few commonwealths where intoxica- 
tion is no excuse even drunken persons 
learn to restrain themselves and to refrain 
from such acts as that of driving an alto- 
mobile or firing a gun at random. Legally 
as well as psychologically the mental con- 
dition of the man who gets intoxicated in 
any degree and in this state violates the 
peace of the traffic or commits a crime in 
which the automobile is an accessory may 
with better logic be reckoned from the time 
when he began to drink alcohol while 
knowing or in a position to know that he 
would or might be called upon and would 
or might choose to drive an automobile 
shortly thereafter. At no age has a man 
been held excusable for ignorance. 



The continuity of the human mind and 
volition with relation to the problems of 
civilization is fully recognized where prop- 
erty is involved and in other matters which 
have had consideration during more than 
one generation. The misdemeanor of car- 
rying concealed weapons is mainly based 
on the psychological fact that the man who 
provides himself with a weapon brings 
about a situation in which crime becomes 
more probable than is desired, and that 
the concealment of the weapon further ag- 
gravates these probabilities by taking others 
off their guard. Intoxication of the driver 
may very well be considered as the trans- 
formation of an automobile into a mur- 
derous weapon and at the same time as a 
concealment of this transformation, since 
the intoxication is not visible at a dis- 
tance or without close inspection. Punish- 
able neglect to provide the legally pre- 
scribed precautions against fire in cities is 



PIERCE-ARROW, MODEL "48-T" 

Price $6,000 

Type of body Touring 

Seats 7 

Wheelbase 134V. 

Tread 66 

Type of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 6 

Method of casting cylinders Pairs 

Bore and stroke 41/ a x5i/«. 

Horsepower (A. L. A. M.) 48.6 

Ignition High-tension 

Type of carbureter Plerce-Arrow 

Method of lubrication Circulating 

Type of clutch Cone 

Transmission 4-speed selective 

Drive .: Shaft 

Front tire equipment 36x4'/. 

Rear tire equipment 37x5 

in the same class as the crime of laying 
the foundation for traffic disturbance, or 
worse, by the consumption of alcohol. Ex- 
amples may be multiplied indefinitely. 

The present condition suffers moreover 
from the great practical difficulties in es- 
tablishing satisfactory proof of intoxica- 
tion or its degree, while a legal status un- 
der which an offensive act is judged wholly 
without reference to the mental condition 
in which the driver has placed himself 
before its commission would greatly sim- 
plify prosecution as well as greatly restrain 
the reckless individual's abandonment of 
himself to impulses which clash with the 
requirements for law and order in the 
highly dynamic and highstrung conditions 
of modern civilization and traffic. That 
these conditions, in which the automobile 
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is a very important factor, calls for a re- 
vision of the individual's attitude to pos- 
sibilities and chances for injuring the tran- 
quility, lives and properties of others seems 
to be the principle which needs to be firmly 
established — quite as much as such self- 
evident principles as "honesty in office" or 
the "conservation of the natural resources" 
— and a commission of specialists, compris- 
ing in this case men of affairs and science, 
eminent jurists and representatives of 
physiological and psychological knowledge 
as well as experts on construction and op- 
eration of automobiles, would find little dif- 
ficulty in reconciling the principle with the 
dictates of the public conscience and of 
expedience. The work of such a prelim- 
inary commission once done, as it might be 
in less than one year, it seems, the task of 
legally safeguarding the principles enun- 
ciated by it would become a matter of leg- 




PACKARD, MODEL "30" 



.•6,660 



Type of body Fore-door limousine 

Seat* 7 

Wheelbaee , !'.!.!".""";i23Vi 

Tread M^S 

Typo of motor 4-cycle 

How cooled Centrifugal pump 

Number of cylinders 4 

Method of casting cylinders Pairs 

Bore and stroke BxSVx 

Horsepower (A. L. A. M.) 40 

Ignition High-tension 

Type of carbureter Packard 

Method of lubrication Circulating 

Type of clutch Plate 

Transmission 3-speed selective 

Drive 8haft 

Front t/re equipment WxA'A 

Wear tire equipment 86x4/, 

islatioa, the latter to be furthermore rein- 
forced by judicial decision. But it is plain 
that the formulation of an otherwise ac- 
ceptable uniform automobile traffic law need 
not await the delays incidental to the final 
acceptance of the simple principle of the 
"Continuity of Mental Responsibility," 
though this principle ought to be as clear 
now as the principle of the continuity of 
causes and effects in general. Whenever 
the disculpating effect of intoxication shall 
have been abrogated in law and public opin- 
ion, the new status will simply come as a 
new and strong force making for justice 
and common sense in the enforcement of 
previously enacted laws. 

Some time might be gained if the prin- 
ciple were acknowledged with reference to 
automobiles alone, at first — which seems to 
be a possibility under American institu- 
tions — while criminal and civic procedure 



in general would await a broader and more 
popular ratification of the same principle. 
In that case, it would be to the credit of 
the automobile and automobilists to have 
shown the way to an important advance- 
ment in civilization, outside of the field of 
engineering and mechanics. 

(3) Permanent deficiencies in the driver. 
In Germany the new national automobile 
law specifies that those whose eyesight, un- 
der a certain prescribed test, "falls below 
two-thirds of perfection" shall not be li- 
censed to drive automobile;, and a very 
large number of automobile owners whose 
eyes have been crippled in the State schools, 
so that they are practically compelled to 
wear spectacles, are thereby excluded from 
driving their own cars. The hardship inci- 
dental to this provision is acting to nullify 
it through slack enforcement, although the 
correctness of the principle involved is gen- 
erally acknowledged. The example sug- 
gests a viewpoint from which the hardship 
may be avoided without infraction of the 
principle. It behooves those whose sight 
or hearing is deficient or whose nervous 
or muscular constitution renders quick and 
suitable action in emergencies improbable, 
to observe at all times such special caution 
as should be observed by all under special 
conditions, as when the vision is obstructed 
by fog, darkness, buildings, hedges, etc., or 
when sounds are drowned in deafening 
noise, or when the road surface is slippery. 
It might be provided that in case of traffic 
trouble and ensuing legal proceedings the 
fitness of the drivers involved should be in- 
quired into under certain prescribed and 
simple rules, and in case a driver under 
such circumstances is found to be afflicted 
with some form of permanent deficiency, 
his responsibility should be determined with 
reference to the extra degree of caution 
which may properly and justly be demanded 
of him. That no one subject to epileptic 
fits or other grave defects should be al- 
lowed to drive automobiles goes perhaps 
without saying, and this exclusion could be 
covered legally through declaration of the 
principle rather than by an enumeration 
of specific defects, which might after all 
not prove to be exhaustive. 

(4) Peculiarities of automobiles affecting 
the driver's actions and faculties. This is 
disputed ground. Mechanics and physiol- 
ogy are both deeply involved. A fact which 
throws light upon it and which is also 
somewhat generally known and credited is 
the more moderate and considerate driving 
which is characteristic of steam vehicles 
and drivers of steam vehicles, as compared 
with gasoline vehicles and drivers of gaso- 
line vehicles. Some inquiry into this al- 
leged fact would apparently be in order. If 
it is found to be well substantiated it should 
give practical support to a reasoning which, 
however, stands very well vy^out 




PEERLESS, MODEL "32" 

Price 16,000 

Type of body Torpedo 

Seats 4 

Wheelbase 186 

Tread 66 

Type of motor 4-cycle 

How cooled Qeardu 

Number of cylinders 6 

Method of casting cylinders Pairs 

Bore and stroke 5x8'/ x 

Horsepower (A. L. A. M.) 60 

Ignition High-tension 

Type of carbureter Peerless 

Method of lubrication Circulating 

Type of clutch Expandlng-band 

Transmission 4-speed selective 

Drive Shaft 

Front tire equipment 36x4'/. 

Rear tire equipment 37x6 



The characteristics of the control of 
steam vehicles reside in the very slight 
physical effort required for either accelera- 
tion or retardation, due to the range of the 
throttle control and to the natural action of 
the engine as a brake. Compared with this 
easy wide-range control, the composite op- 
eration of throttle, spark, clutch, gear shift, 
service brake and emergency brake con- 
stitutes in practice a powerful encourage- 
ment for trying to "get by" without any 
other control movements than those re- 
quired for steering, very dexterous steer- 
ing. The physical and mental effort for 
combining the control elements properly in 
each instance draws upon the wide-awake- 
ness of concentration of the average person 
at a rate which the average person is not 
at all times ready to honor. While a sys- 
tem of braking by means of the exhaust 
gas has been installed successfully for driv- 
ing in mountainous regions, with a view to 
use only on the down grades, the fact that 
an internal combustion engine is liable to 
be stopped completely when the same meth- 
od is used, without nice discrimination, on 
level roads or streets, militates against its 
general adoption. Practical development 
has gone in the direction of perfecting the 
clutch. But the clutch alone does not affect 
the momentum of the car. Much less has 
been done for imparting to the brakes all 
the qualities which would make brake ac- 
tion easy to the driver and wholly accept- 
able a s the normal means lot slowing up a 
c ^r, ^eAfcet toads ate firm or 
wbl «s\V« toe required rcUtda^ on s &a c* lot 
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WITH so many automobiles to be examined within the 
space of fourteen days, the average automobilist must 
have difficulty in discerning the newer ideas, and in 
order to be able to appreciate the real advances of the year in a 
mechanical way, it has been considered desirable to have the 
various automobiles examined critically by an expert, and to 
utilize the camera for what it is worth in the presentation of the 
material thus uncovered. Some of these new ideas were taken 
from the automobiles as they were presented at the Palace Show, 
while a considerable number are representative of the cars in the 
A. L. A. M. group as they were exposed to view at the Garden. 

Despite the fact that the automobile has had the benefit of 
five years of pioneering and ten years of steady evolution at 
the hands of men who have embraced it as their life's work, the 
field of endeavor has not been exhausted by any means, and 
crystallized ideas are coming to the front with the greatest regu- 
larity. Moreover, the mechanical expression which is being 
given to these new ideas is more sharply defined, and the style 
of design of the details throughout the cars this year is that 
which can be recommended as the exponent of mature delibera- 
tion and purity of thought. 

There are some things which the camera cannot show : take 
for illustration, the use of cast gray iron instead of aluminum 
in crankcase work: the movement is far-reaching, and the con- 
siderable number of the automobiles, or rather the makes of 
cars, that came to New York a year ago fitted out with aluminum 
.crankcases, were revamped in cast gray iron for this year, and 
the reasons why this important change should be made are suffi- 
ciently good to command the attention of serious thinking men. 
Aluminum is a vastly more expensive product than gray iron ; 
then again, gray iron is probably stronger by at least 100 per 
cent. ; moreover, the time required to procure gray iron from 
the foundry is probably relatively short, and it may be said, too, 
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there is a certain uniformity in the production of gray iron 
that does not seem to attend that of the other product. 

The time was when the users of automobiles would have 
stepped in and in their dictatorial way would have indicated their 
displeasure at any movement that would have for its basis the 
lowering of the cost of production if it resulted in the elimina- 
tion of any of their favorite brands of material. They would 
have said, "give us aluminum," or they would have indicated 
that cast iron was too cheap and let it be added, too good for 
them. 

A cursory examination of the new products of the year as they 
were seen in the various plants ere they came to the show in- 
dicated most clearly that makers of automobiles are coming to 
their senses, and let it be said that they are not being dictated to 
by faddists to anything like the extent they were in the past. 
Cast gray iron has a minimum tensile strength of 18000 pounds 
per square inch, and under well-regulated foundry conditions an 
extra 10.000 pounds per square inch may be readily obtained; nor 
is it too much to claim that the possibility for tensility above 
28,000 pounds per square inch is not exhausted at a figure below 
35,000 pounds per square inch. 

Just what may be claimed for aluminum in the matter of ten- 
sile strength and other desirable physical properties is a matter 
which will have to be settled at a time when substantial guaran- 
tees may be had from those who are in a position to do so, but 
the information available at this time does not permit of making 
a statement, but it will suffice for the present to call attention to 
the increasing presence of gray iron in motor cases and other 
like parts, which, however, is not to be inferred as indicating that 
aluminum is going out. 

The Explosion Motor is Coming to the Fore 

Granted that the present type of four-cycle motor, as it is used 
in automobile work, is technically known as the "constant-volume 
motor," the fact remains that it is of this description in name 
only, due to the practice heretofore of putting up with an indif- 
ferent degree of scavenging, and assuming that one spark, more 
or less efficacious, no doubt, would suffice for the purpose, but 
manograph cards have invariably indicated that the burning of 
the gas continues after the piston starts on its outward migration, 
and to whatever extent this burning is continued beyond the 
dwell point, it defeats the right to designate the motor as being 
of the constant-volume type. 

The most recent investigations of the subject of ignition have 
borne proof, and elucidated an earlier idea, which had for its 
foundation the fact that if a fire is started in a plurality of zones 
of a combustible, the time required to burn the combustible will 
be reduced enormously. The old idea of igniting the gas at one 
point without being particular as to the efficacy of the location 
and the quality of the gas therein residing is being supplanted in 
order to take advantage of the theory which has for its founda- 
tion the fact that a fire must be "kindled," and that the quality 
of the fuel composing the kindling material must be more appro- 
priate than the quality of .the main body of the fuel. It is also 
being recognized that the location of the kindling material, with 
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respect to the main body of the fuel, must be carefully regulated 
for the best result, and relatively recent experiments have clearly 
indicated that the rate of flame travel in the body of a more or 
less incomplete gaseous mixture is really too slow in view of the 
improvements which have been wrought structurally in automo- 
bile motors. 

Even last year motors were not sufficiently well designed to 
permit engineers to take advantage of piston velocities beyond 
1,000 feet per minute, due to the fact that the secondary moments 
were augmented as the square of the speed, and they were in the 
uncoupled relation to a sufficient extent to defeat attempts to 
take advantage of more perfect combustion conditions, consider- 
ing the increase in speed and torque that is now being regarded 
as good practice. It is undoubtedly true that the more perfect 
methods that are being used to ignite the mixture are having a 
marked bearing upon the power for displacement, and the thermal 
efficiency of performance as well. 

These gains, which are really brought about by taking advan- 
tage of the explosion principle which results in the satisfaction of 
the constant-volume motor idea to a far greater extent than has 
been true in the past, are bringing into play a cluster of considera- 
tions which are having the serious attention of the more advanced 
designers, and which will be brought forcibly to the notice of 
those who overlook a few plain facts. Cylinders that have been 
designed on the old basis, when they are put to work under sub- 
stantially detonating conditions, will go asunder if they are so 
poorly designed that they barely withstand the pressures when 
the mixture is ignited at one point, particularly if the same is 
so diluted with spent products of combustion that it is relatively 
slow burning, and somewhat soft in the blow that it strikes. The 
days of the "trip-hammer blow" of the detonating mixture within 
the combustion chamber of the cylinders of motors are quite 
near now, if it may be assumed that the more strenuous practice 
is not general, and among the things that must be looked after 
with the utmost care are the cylinders, not only from the point 
of view of design, but with respect to the quality of the material. 

If we are coming to the "explosion" motor, it is also true that 
account must be taken of the extra work that the crankshafts 
will have to do, and that it will be possible to increase, the torsion 
on the crankshaft of a motor without increasing the responsibility 
of the bearings is, of course, not to be taken for granted, but 
if extra duty is imposed upon these members, certainly the re- 
fating members will have to bear a burden that must be regarded 
as greatly in excess of that to which they would fall heir under 
the older conditions. 

The Old Empirical Formula is Being Upset 

More light, as it is being cast upon the problems of the day, 
brings forth the promise of more power than the empirical for- 
mula which has passed current would seem to indicate, and the 
increase in power for displacement is very marked indeed. But 
since automobilists do not. require more power than they have 
been utilizing, it remains to reduce the bore of the cylinders of 
the motors so that there is a promise of an extra dividend in the 
shape of a reduction in weight, the lowering of the twisting 
moment when motors are pulling their heaviest loads, and a dis- 
tinct series of gains in the direction ftf a decrease in the rate of 
depreciation of automobiles. 

There will be some difficulty in convincing automobilists that 
they will be able to get from say a 4 x 4-inch bore and stroke- 
respectively, four-cylinder motor all the power that they may re- 
quire for a given chassis in the face of the fact that heretofore 
they may have failed to realize a sufficiency of power, using 
motors of a considerably larger size. The automobilist who gets 
in the way of progress along these lines will be in a position of 
the fellow whose curiosity impelled him to try his finger on the 
buzz-saw: the newer motor of smaller size will be a better per- 
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former in every way than some of * " *t>c estorS/ although the 
seriously discommoding torquing mOfU er it s iy/,/ cn ' are the prod- 
ucts of large motors at low speeds will be absent. All these, and 
many other things, are being given marked attention on the part 
of engineers, and with these matters in mind, remembering that 
they cannot well be illustrated, it will be to the point to go over 
the illustrations and the descriptive matter relating to them, 
which are intended in this instance to convey a conservative im- 
pression of the advances that were made in a twelve-mouth. 

At the Grand Central Palace Show 

At the automobile show of the independent manufacturers held 
in the Grand Central Palace a number of models made by con- 
cerns new in the business were prominent. There were also some 
striking novelties. The Cyclonette, a German-built tricar, was 
shown. This little package wagon was driven by a motor directly 
. over the front wheel, this wheel being used for both steering and 
traction. Between the two rear wheels the package box was 
mounted. The Only car was another of the novelties. In this 
machine a single-cylinder vertical engine of 5 1-8-inch bore by 10- 
inch stroke was used. The flywheels were enclosed in the crank- 
case. The car looked quite unusual. A very interesting tricar 
was exhibited under the name Motorette. In this machine the 
rear wheel alone did the driving, while the front resembled a car 
of more nearly standard construction. To secure stability the 
front axle was forced by means of a cross tube and suitable link- 
work to maintain a position always parallel with the body. A 
two-cylinder opposed two-cycle engine of 3 1-4-inch bore and 
3 3-4-inch stroke furnished the power. This engine uses a hollow 
crankshaft as intake pipe and rotary valve, by means of a port 
cut through a bearing. The machine shows much careful thought, 
and its future will probably prove interesting ; it is being marketed 
at $385. 

Another novelty was exhibited by the Metz Company. This 
was a double-runner sled driven by a fan. An air-cooled engine 
supplied the energy, and the brakes were sprags that could be 
dug into the ice by pressure of the driver's foot. 

Many interesting detail designs were discovered. As most of 
the cars exhibited belonged to the moderate priced class, con- 
siderable skill had been employed to achieve results at a minimum 
of expense. It is in matters such as these that designing ability 
becomes most necessary, since the moderate priced cars are 
usually turned out in the largest quantities, and any economy 
effected is multiplied from one to ten thousand times in duplicate 
production. The lower the price of the car the higher the grade 
of designing ability necessary. Although this truth is almost 
obvious, several concerns have not yet come to realize it. 

On the Lion car several evidences of thoughtful and good 
design were discovered, as shown in Fig. 1. The inlet manifold 
on its inner side carried an integral lug, some 3 1-2 inches long, 
in which were placed four fiber bushings through which the high- 
tension wires passed to the spark plugs. The high-tension wiring 
on this car had been well cared for, since the conductors in their 
run from magneto to plugs were strung like well-ordered cables 
in a power house. 

On the Lion car, as shown in Fig. 2, was also found a com- 
bination crankcase, oil filler, breather tube and fan support. As 
an oil filler this design was excellent, and considered either as a 
breather tube or fan support it was just as good. On the top 
of the cam gearcase a cast aluminum standpipe was fixed. To 
have this serve as an oil fill^ Ac m usnroom-sWd cap * aS un " 
screwed, and an ample op^ . uncovered. As ^ ^ 

of the cover cap was of 6 ,. , .„ r \\ ltt 

the inside diameter of 4wsM ^ ^ *WA t »° c ^ ^ 
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Fig. 1 — Wire support on Lion car 



beyond the holes there was no danger of dirt getting into the 
gearcase. For supporting the fan two lugs had been cast in the 
side of the standpipe, and through these lugs a pin passed to act 
as fulcrum for a bell crank actually carrying the fan bearing. 
Adjustment was secured for the fan belt by a long set screw 
passing entirely through the standpipe, which pushed on the 
lower end of the bell crank lever. This design made it most 
convenient to pour oil into the gearcase, and so into the crank- 
case, and the adjusting of the fan was a matter of some two 
minutes' work. 

One of the best things from a sales and utility viewpoint seen 
at the show was the aluminum front door frame used on a Velie 
touring car, as shown in Fig. 3. While most purchasers seem 
to desire the fore-door type of body, there are many who fear 
that the front doors may make a car uncomfortably warm in 
Summer, and are, therefore, undecided as to just what to buy. 
Very wisely in the construction mentioned all argument is fore- 
stalled. An aluminum frame, which does not look at all like an 
afterthought' or an attachment, carries the front door, and fills 
the space between front seat panel and dashboard. When de- 
sirable this entire frame comes out by the removal of some 
screws, and the body is converted from fore-door to the regular 
type. One little detail also attracted on this car. As shown in 
Fig. 4, the oil sight feed glass on the dashboard has been placed 
at an angle of about 45 degrees, so that the oil was plainly visible 
from the driver's seat. The dashboard itself presented a clean 
appearance, which goes to make a good impression both on those 
who know about motor cars and those who do not. The only 
objects appearing on the dashboard were the oil sight feed and 
the Atwater-Kent switch. This switch, by the way, made a mute 




Fig. 2 — Combination crankcase oil filler and fan support on 

Lion car 



"appeal to reason," for the "off" position was at one end of the 
throw. In an emergency it is a great thing not to have a switch 
with "off" in the central position, for the chances of pushing the 
lever beyond are too great, and disaster can so easily follow. 

On the Bergdoll, as shown in Fig. 5, the front end of the rear 
axle torque member was supported in a sliding type of ball and 
socket joint. On the forward end of the tubes a forging had been 
fitted, which provided sockets for each of the tubes composing 
the torque member, and extended forward for some 6 inches as 
a shaft. This shaft passed through the center of the ball, which 
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Fig. 3 — Removable front door frame on Velie car (A shows where 
joint is made) 



was in turn socketed in a hanger from a frame cross-member. 
It will be seen that this joint gives complete freedom of move- 
ment in all necessary or desirable directions. The absence of a 
spring type of "buffer" is worthy of comment. If the Bergdoll 
is able to use this simpler construction with success, the question 
arises as to why so many others continue to make something so 
much more complicated. At the exhibit of foreign cars last year. 




Fig. 4 — Velie dashboard "a clean Job" 



it was noticed that one of tfie best of the European models had 
dispensed with any arrangement of springs. 

The Model X Henry car, as shown in Fig. 6, had quite an 
innovation in the matter of tool box. On the right-hand running 
board two cabinets of drawers and compartments were built, and 
here, grouped all together, were tools, inner tubes, storage battery 
and Prest-O-lite tank. On this model the side lamps were placed 
on a line with the backs of the front seats, which in runabout 
models is attractive. The head lamps, dashboard lamps and side 
lamps were arranged on practically a straight line, so that at 
night they would seem to be equally spaced vertically. 




Digitized by Google 



The Firestone-Columbus furnishes the left-hand drive as stand- 
ard, although giving right-hand drive on request. On the four- 
passenger, fore-door model, with left-hand drive and central con- 
trol, this company has provided a coupe body which is inter- 
changeable with the touring body. The advantage of a central 
control in an inside driven body is that easy access is given to 
either door, and in the matter of body building it is unnecessary 
to spoil the lines of the side panels to enclose control levers, 
which project beyond the frame line on the right. It is rather 
remarkable that more automobile concerns have not followed this 




Fig. 5— Bergdoll torque connection 

practice, for the time is fast passing when a man will be content 
to store his car during the colder months. He will and should 
expect to be kept physically comfortable for all-the-year driving, 
and the selling of interchangeable coupe bodies would form an 
additional source of revenue to manufacturers. 

The Johnson car, a product of the Johnson Service Company, 
had several original features. One of these was a running-board 
made up of 5-8 x 1 1 -8-inch wooden strips, running lengthwise of 
the car. These strips were separated one-half inch by tubular 




( Tool boxes and inner tube and battery box on Henry car 

spacers, and bolts, passing through both strips and tubes, held the 
whole together. On the 5-8-inch top of the strips 1-2-inch round 
brass was attached by wood screws. The most novel feature 
seen on this car, however, was a spiral spring of the clock spring 
type, which was used to secure a sudden movement of the mag- 
neto armature when cranking the motor. This spring arrange- 
ment was in a barrel casing just in front of the magneto coupling. 
It was provided with a cam type of release which let the spring 
"kick" the magneto over quickly to get the hot spark in starting. 
It was understood that this device will later be marketed by the 
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Fig. 7 — Oiling system on Johnson car distributing; grooves ca»t In 

oil pan 

Johnson company. As shown in Fig. 7, the oiling system on 
the engine of this car was most simple. The entire oil pump 
comes off with the oil pan, and there is no piping for the distribu- 
tion of oil. The crankcase oil pan has proper distribution grooves 
cast in it so that oil is distributed to the four compartments. 
Holes are drilled through the aluminum to carry the oil up to 
these grooves. The oil pump itself is cam operated and is of the 
plunger type. 

The modern tendency to cover the valve springs, tappets, etc.. 
has been carried out in the Cole "30" in a very complete manner. 
This car also showed the refinement of a trunnion type of radia- 
tor support. 

On the Imperial car appeared a little refinement by way of a 
junction cover where a three-wire braided cable branched into 
the three separate wires which had been covered as one. This 
junction was made of brass and essentially consisted of a sleeve 
fitting over the large cable, with three small brass tubes arranged 
fanwise for leading out the individual wires. 

The use of exposed rocker arms for operating overhead valves 
has. from time to time, been rather severely criticised. On the 
Cunningham (as shown in Fig. 8), which is a newcomer in the 
field, although made by an old company, the rocker arms have 
been completely encased in housings of cast aluminum. The valve 
tappets operate through bushings in the aluminum casings. 

A rather novel rear spring suspension was seen on the Krit, 
as shown in Fig. 9. One rear spring only was used, and this 
was, of course, arranged across the car. Connection to the rear 
frame cross member was obtained by using a hinged spring seat, 
which allowed the rear axle to swing on the true arc fixed by the 
radius rods. As the radius rods were brought together in front. 
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the center of action was the universal joint, of which but one 
was used. 

An Oldham coupling out of the usual run of design was used 
on the Penn motor. Instead of the regular center disc with two 
grooves cut straight across the center 90 degrees apart on op- 
posite sides, this coupling had a center disc in which four slots 
had been milled 90 degrees apart. As these slots were about 5-16 
inch wide and 3-8 inch deep, the projections that engaged were 
made almost square. The advantage of this design would seem 
to be that it is more easily made, and that it is shorter by the 
height of one of the driving projections than fie standard de- 
sign. Its very compactness would often prove advantageous. 

In considering, as a whole, the pleasure cars of the Palace 
Show, there were many that were good, and some that were not. 
The better cars in most cases gave a large and honest dollar's 
worth for a dollar. Some seemed to give even more than their 
price in value. On most of the cars there was nothing that 
offended the eye of a designer, while on a few crudities had been 
permitted to appear which indicated a lack of engineering ex- 
perience and familiarity with modern automobile design. 

Such novelties as the Motorette tricar, since they indicate that 
thoughtful originality is still being exercised in the field of 
motor car design, are useful, not only intrinsically, but because 
they furnish mental stimulation. 

The influx of original and new brains is desirable in any in- 
dustry, and particularly one that has such fields of future de- 
velopment as the automobile business. 

Seen at the Madison Square Garden Show 

To the skilled automobilist, as well as to the automobile engi- 
neer, the show in Madison Square Garden gave the assurance 
that no better cars can be found the world over than some 
exhibited there. The first impression was that many models 
had been radically altered since last year, but this was due to 
the sweeping changes in body design. The fore-door body, 
without a question, is leading in popular favor. The limousine 
is also undergoing an evolution, and present designs seem to 
give promise that the day is almost at hand when both the 
driver and passengers of these luxurious closed cars can be 
decently comfortable. It is amazing, for example, that every 
closed car is not regularly equipped with a heater. This condi- 
tion of things brings to mind the early days of street cars, 
when paternally inclined street car magnates felt that heated 
cars would be unhealthy. The fore-door limousine is now up 
to date with the street car having a vestibule front. Surely 
the alert manufacturer of automobiles will have no "ill health 
theory" that will make him tardy in supplying some such device. 
While there were many novelties in body design, the chassis 
gave the appearance of 1910, so few were the noticeable alter- 
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atioua. No new valve mechanisms were noticed, although there 
was a great variation in the location of the valves themselves. 
Those who have in the past few years used the valves in the 
head seem quite well satisfied with their practice, particularly 
as this construction conduces to excellent efficiency in "miles 
per gallon," but the users of T-head engines feel that the advan- 
tages of this type outweigh the disadvantages. As the price of 
gasoline advances this subject will become of much greater 
interest. 

It is worthy of interest that the majority of camshaft engine 
gears are now made with the teeth at an angle, helical gears, 
as they say. The "herring-bone" or double helical was seen on 
only one car at the show and seems to be marked for total 
extinction. 

A most interesting camshaft drive was seen on the smaller 
Jackson model. This car uses a valve-in-head engine, as shown 
in Fig. 11, with a camshaft that passes along the tops of the 
cylinders. Instead of driving this camshaft with two sets of 
bevel gears and a vertical shaft, a silent chain is used, with two 
sprockets. This silent chain drive has been used to some extent 
abroad, but is slow in making its appearance here. For operat- 
ing an overhead camshaft the Jackson construction approaches 
the ideal for both simplicity and silence. A new construction 
that was seen on almost all of the recently designed motors, 
such as the "Hudson 33" and the White, Model G. E., was the 
complete enclosure of the valve springs and valve operating 
mechanisms. (See Figs. 12 and 13.) This design, at the 
expense of some six parts (two covers, two wing nuts and two 
studs) assists very much in giving an appearance of simplicity, 
and, while in general the addition of parts does not seem 
justified except when adding luxury, the complication of these 
cover plates promises to pay for itself in longer life of valve 




Fig. 10 — Dashboard tool box on the Johnson, giving quick access 
to the tools usually required 

tappets and valve stems. The Hotchkiss also offered a well- 
designed example of this construction. 

One case of additional mechanism that needs no argument to 
justify its existence is the power tire pump. The Pierce-Arrow 
used a power tire pump (Fig. 14) as standard equipment last 
year, the pump being purchased on the open market. This year 
a new pump of Pierce-Arrow manufacture made its appear- 
ance. The Peerless chassis also showed a small four-cylinder 
pump attached to the forward end of the transmission counter- 
shaft, as shown in Fig. 15, and the new model Autocar, selling 
at $2,350, with fore-door body, had a tire pump as part of its 
standard equipment, as given in Fig. 16. One of the most ludi- 
crous sights in the world is to see a man who is capable of 
developing about one-tenth of one horsepower become red of 
face and steaming warm of body in working a tire pump while 
an engine able to develop, let us say, some thirty or forty horse- 
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power rests peacefully under the hood. Man's strong point is 
most assuredly not his ability to do mechanical work, and as 
civilization has advanced so has the use of power. It is safe to 
assume, with history as the guide, that the motor cars of five 
years hence will be universally equipped with power pumping, 
except where the very low price of a particular car may make 
this improvement appear a luxury. 

Most of the makers seem to be wide awake enough in pro- 
viding many small conveniences, although some seem to be so 
much affected with mental inertia that they cannot learn from a 
competitor. 

On the Packard touring car a wind shield of most excellent 
design was found, and illustrated in Fig. 17. Instead of having 
the upper glass pivoted in the middle, as is usual construction, 
the Packard glass was swung from the top. On a cold, rainy 
day the ordinary front lets wind and some rain come between the 




Fig. 11 — Silent chain drive for overhead camshaft on Jackson 

top and the upper part of the glass front, since it is usually 
necessary to tilt the upper glass to get a good view of the road. 
With Packard construction no gap is left between glass front and 
top. This front was not only cleverly and sturdily designed, but 
was built right. The Packard inside-driven coupe should appeal 
to the man who wants to drive all Winter and yet insists on being 
comfortable. 

At the Thomas exhibit some beautiful bodies were shown 
on the Six-Forty chassis. It was learned that this company is 
prepared to furnish a two-cylinder vertical power tire pump as 
extra equipment. 

On the Oldsmobilc were two features that should be of some 
value to sa/esmen in merchandising, the running board tool and 
Prest-O-Lite tank, boxes and a radiator mud shield (see Fig. 
18). The tool boxes occupy the space between the frame sides 
and the inner edges of the running boards, while the mud shield 
for the radiator is a piece of sheet steel, some eight inches wide, 
placed horizontally and running from frame side to frame side 
(see Fig. 19)- There must be many who have, when driving 
on muddy days, made frequent undesired stops to wash out the 
radiator fins or tubes. 

The^car which shows a really radical change from last- year 
is the Franklin. By the use of a "sirocco" blower, directly 
attached to the rim of the flywheel, the current of air handled is 
proportional to the engine speed. The cylinders are now pro- 
vided with vertically arranged fins of sheet metal, cast with the 
cylinder itself. Each cylinder, with its fins, is placed in the 
center of a "chimney" which is open at both ends. The upper 
end takes air that rushes into the Renault type hood, while the 
lower end is fastened to the top of a metal box, at the rear end 
of which the blower is husy .expelling the air. As the only 
inlet* for the air are the chimneys around the cylinders the 
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-Valve spring covers on the Hudson "33," 
cover removed 



showing one 



circulation of air around each cylinder is quite positive and the 
cooling system is understood to be entirely effective. The sub- 
stitution of the Renault, or sloping hood, for the cylindrical 
hood formerly used has done wonders to improve the appear- 
ance of this car, and one of the most attractive bodies at the 
show was on a Franklin chassis. Another improvement this 
year is the running of all electric lighting wires in tube con- 
duits. Much of the electrical wiring on automobiles has been 
a disgrace to the industry. The dashboard electric lights and 
ventilator on the fore-door Franklins, as depicted in Fig. 20, 
are well worthy of attention. Two doors, with spring hinges, 
make it a matter of two seconds to admit or exclude air (see 
Fig. 21), while doors back of the dashboard lamps enable light 
to be thrown back onto the front seats. 

On the Stoddard- Dayton running board tool boxes of neat 
design, as shown in Fig. 22, were provided, which, unlike the 
Oldsmobilc type, consisted of boxes immediately under the 
running boards themselves. 

On the Lozier the adjustment of one of the sets of brakes 
had been nicely cared for, as shown in Fig. 23. The adjuster 
itself consisted of a turnbuckle, to which was hinged, by a rivet, 
a U-shaped latch or holder that slipped down over the brake 
rod, which, adjacent to the turnbuckle. had been flattened on 
each side so that the U latch could prevent rotation. 

While most cars using leather, rebound straps trust to the 
strength of the leather alone to pull the axle up with the car 
and absorb the shock, the Elmore used a sprig attached to the 
leather strap, as shown in Fig. 24. This would certainly soften 
the action of the device and appears to have merit. 
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The Locomobile presented the same clean lines that have for 
several years distinguished this car. The design of the clutch 
cover and of the cross clutch shaft and pedals was wonderfully 
fine in its simplicity, as indicated in Fig. 25. "Clean design" 

may not mean 
much to the aver- 
age buyer of an 
automobile, but 
to the automobile 
engineer it means 
a great deal. If 
two cars could be 
put side by side, 
each representing 
the opposite type 
of design, the 
buyer could hard- 
ly fail to be 
struck by the dif- 
ference between 
them. In the ver- 
nacular of the en- 
gineer, those parts 
which appear on 
a motor car with- 
out logical justi- 
fication for their 
existence, are 
known as "junk." 
And "junk" is a sure indication of second-rate designing talent, 
or of a "penny wise" policy of some unskilled or ignorant man- 
ager. To the experienced it marks the bad car from the good. 
The tendency to-day is not only to design mechanisms that will 




Fig. 17 — Packard glass front, showing top 
portion hinging from above 



self-starting device. In this case a rotary disc valve was used 
which was driven by a shaft in the oiler. It was stated that 
air ■ pressure was obtained by a piston pump, operated by the 
explosion of the charge in the cylinder. A pressure tank of 
suitable capacity, arranged under the front floor board, stored 
the power required. This car was provided with a force-feed 
lubricator having a number of separate leads to various engine 
bearings. This lubricator, however, was quite out of the ordi- 
nary in that the. supply of oil to all parts could be increased for 
hard running by operating a rod that extended through the 
dashboard, and gave on demand a proportionately greater supply 
of oil from each feed. 

The new Hudson 33 chassis created a favorable impression on 
account of its simplicity of appearance. In the Hudson con- 
struction the gear box has two arms which extend forward 




Fig. 16 — Four-cylinder power tire pump on Peerless. It Is drive* 
by the layshaft of the gear box 

and make connection with the rear arms of the crankcase. This 
results in a fixed alignment between engine and transmission 
and makes the three-point suspension easily possible. 

The Cadillac showed a new device that users are sure to 
appreciate. On the dashboard is a graduated disc that cannot 
be turned more than one revolution. This disc, through a shaft 
to the carbureter, controls the adjustment of the tension on the 
spring of the auxiliary air valve. This limited adjustment will 
enable little corrections to be made for varying atmospheric 
conditions, but has insufficient range to permit the inexperienced 
operator from throwing the carbureter out of adjustment. 

The Everitt car had an engine of monobloc construction with 
cylinders and the upper half of the crankcase integral, as shown 
in Fig. 26. The manifolds were cast integral as well. This 




Fig. 14 — Plerce-Arrow tiro pump 

work, but to have them clean of appearance and smooth of con- 
tour as well. And this tendency is most commendable. 

The Winton this year continues the self-starting device that 
it has been using for the past year or two. The Winton starter 
obtains its power from the exploding charge in the cylinder. 
A suitable check valve allows a small part of the high-pres- 
sure charge to pass on to a tank. After the motor has run a 
short time this tank is completely filled with gas. At the rear 
end of the camshaft a rotary distributing valve is placed, 
operated, of course, by the camshaft so that the proper timing 
may be maintained. From the distributing valve tubes run to 
the separate cylinders. When it is desired to start the engine 
gas is admitted from the pressure tank to the distributing valve, 
and the pistons, in proper sequence, are forced down. 

The Amplex, two-cycle, was another car that provided a 




Fig. 16 — Tire pump on Autocar 
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casting was an excellent example of good foundry work and 
resulted, to the motor car maker and user, in the elimination of 
some sixty to one hundred parts. 

The Alco continues for 191 1 its most convenient adjustment 
for both internal and external brakes, as shown in Fig. 27. The 
users of the Alco must appreciate the accessibility of this 
arrangement. 

The Rainier motor, properly cut to show interior construction, 
was shown to excellent advantage on a tilting motor stand, as 
given in Fig. 28. It was learned that a stand of this same type 
is used at the factory in assembling. 

A special model of the Speedwell car, of which some ten are 
being made, had carried out to the fullest extent possible the 
idea of mud protection for the radiator, as shown. 

If any one word can be selected to tell the general trend of 
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Fig. 18 — Running board tool boxes on Oldsmobile 

design, that word is "refinement." Passing from one car 
to another the impression is everywhere gained that the 
motor car makers are trying to do the little things well. The 
absence of freak designs and of radical changes indicate that the 
present day motor car has reached the position of commercial 
perfection. 



What the Makers Are Doing 



Ideai That Are 
Bringing About a 
Condition of Har- 
mony of the Products 



PROMISED advances, in the methods in vogue in the shops, 
have been made for the most part, due to the refinements 
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Fig. 19 — Radiator mud shield on Oldsmobile 




that machine tool builders have W0**e<i Upon M(j broug h t to a 
state of great perfection. That the automobile has proven a 
boon to the makers of tools is agreed, but that the makers of ma- 
chine tools have performed their task is also a settled fact. As an 
approximation of 
the situation as it 
stands, it is a rea- 
sonable claim that 
there are machine 
tools in actual 
use, devoted to 
the building of 
automobiles, on a 
basis as given in 
the tabulation on 
the following page. 

The great ques- 
tion lies in having 
the truth known 
about the automo- 
bile business ; to 
inculcate in the 
minds of the 
doubting 
Thomases, of 
whom there are 
quite a few, what 
it means to de- 
velop a business 




Fig. 20- 



-Dashboard ventilator and electric 
lamp on Franklin 



that gave to the makers of machine tools $6448,000 worth of 
business per annum for ten years, paying out this vast sum of 
money in cash, even to the taking of discounts in a large 
measure. It is also worthy of note that this growth in the 
volume of trade of the makers of machine tools was in addition 
to the business that they were already doing, so it is believed, the 




Fig. 21 — Franklin showing ventilator door open and lamp door closed 

proof of which lies in the fact that there has been no falling off 
in the breeding of horses, nor can it be shown that "wagons" are 
in any less demand than they were before. 

There is no accounting { 0 t this relatively strange and profit- 
able situation to the man who cannot be made to understand 
that the wants of a sav^ t Mt letJ . comprising a simP* e 
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Fig. 22— Running board tool boxes on Stoddard -Dayton 




Fig. 23 — Brake adjuster on Lozier; no wrench required 

understanding of the fact that we are not to traverse back, down 
through the ages, to the state of savagery which knows no 
wants after the body is quaintly clothed and the stomach is 
appeased. Man is going right ahead with the process of civiliza- 
tion that seems to be the preferred environment of the majority, 
and, if it is true that some financiers labor under the impression 
that for the sake of variety, or to satisfy greed, there is to be 
a let-up in the manufacture of automobiles, how are they going 
to get away from the fact that nearly $65,000,000 worth of ma- 
chine tools will be put out of use, and a large source of activity 
among the makers of these tools will be stifled? But if this is 
the situation among the makers of machine tools, how about 
the hundreds of other industries that are being maintained in 
anything but idleness? What of the 11,165 separate classes of 
business that draw upon the automobile business? 

Nothing is to come of any wild talk about the business of 
making automobiles ; it is here to stay. The reason lies in the 



MONEY VALUE OF THE MACHINE TOOLS IN ACTUAL USE 

Classes of Tools Money Value 

Various types of engine lathes $17,376,000 

Vertical boring mills 863,700 

Turret lathes 4,200,000 

Horizontal boring mills 1,030,000 

Vertical milling machines 2,300,000 

Cylinder boring and grinding machines 9,000,000 

Special forms of milling machines 2,520,000 

Drill presses 6.000,000 

Special forms of crankshaft machines 2,000.000 

Various forms of grinders 3,300,000 

All sizes of screw machines 5,500,000 

Forge and heat-treatment equipment 2,600.000 

All forms of presses and tools for sheet-steel work 6,600,000 

Total $64,488,000 



fact that the automobile is the willing servant of the more 
civilized man who lives in this year. That the man who wants 
an automobile is more civilized than the prehistoric individual 
who goes around with a pipe in his mouth while his wife totes 
the "laundry" home, balancing the same on the knob at the 
extremity of her neck, is not to be the subject of a long ha- 
rangue, but it is not flattering to the vanity of the average citi- 
zen to have high and mighty exponents of this idea command 
the respect of listeners while this doctrine is being exploited. 
A story, with nothing better for a foundation, were it to be 




Fig. 24 — Spring used In connection with rebound strap on Elmore 




Fig. 25 — Clean clutch design on the Locomobile 

forwarded to the editor of a "great daily" by some ordinary in- 
dividual, would go where it certainly belongs, but such stories do 
command space if the signature is "good." Fortunately, the 
signature, however good it may be so far as the editor of a 
"great daily" is concerned, is not worth the paper it is written 
upon when it comes to turning back the hands of time. 

One of these fine days there is going to be a brisk demand for 
freight automobiles; a demand, in fine, that the plants that are 
now devoted to the building of passenger automobiles will not 
be in a position to meet, and, in addition to this relatively new- 
requirement, there will be the automobiles that must be built 
for the replacement of horse-drawn vehicles. 

Economic Value of Replacing the Horse 

The price of wheat is high, and the value of bread is increased 1 
accordingly, due to the fact that farmers are raising oats with 
which to feed horses, instead of wheat to feed men. When it is 
remembered that there is the farm-effort of a value of $5,- 
000.000 per day at present devoted to the raising of oats for 
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horse-feed, it remains to be seen that this large capacity for 
whear, amounting to $1,735,000,000 per annum, will come into 
its own in the course of a few years when automobiles replace 
horses, as they surely will. 

Dullards will say: "This will depress the wheat market and 
the present capacity for oats will be destroyed." They fail ut- 
terly to fall in with the doctrine of common sense; they do not 
know, nor can they be taught that as we learn more we earn 
more, and as we earn more, we need more. Take books, for 
illustration : What would be the use of them were we unable to 
read? There was a time when this was so. When books were 
made to fill a growing want, who will say that the want should 
have gone unsatisfied at the behest of those who were unable 
to read? What is the difference between the man who could not 
read a book a few years back and the individual who persists in 
believing that a change is not being made in our methods of 
transportation ? 




Fig. 26 — The Kveritt monobloc motor with upper half of crankcase 
cast integral with cylinders 




Pi g 27 — The convenient Alco brake adjustment 

Would this advance in transportation methods be made wen- 
it possible to show that the newer method is inferior? Are 
the progressive merchants and other citizens, who do use auto- 
mobile transportation, to be looked upon as lacking in wisdom? 
Is the man who has had absolutely no experience to be taken 
as the judge as compared with the man who has had, and is 
acquiring, experience? The propaganda of the automobile, from 
now on, if it is to be a vigorous one, must be along forceful lines 
and the truth must be taken advantage of. The trouble is that 
we do not know how well the automobile is serving in the 
cause of humanity, and quite a few of us are easily bluffed into 




a state of silence by those who still *~ 0>l tinu e to theorize in the 
face of practical demonstrations that c^flnof be denied. 

There Is No Choice Left for the User 

There was a time when it was prudent on the part of those 
who had goods to transport when it was for them to make an 
attempt at discriminating between relatively inferior automo- 
biles and the methods then in vogue— the horse. As it stands 
now, however, users have no choice ; it is no longer a question of 
how good the automobile is. It merely remains to determine, 
if possible, how much inferior the horse is. 

Of the duties that can now be assigned to the automobile to 
perform, there are none that it cannot handle better than in 
any other way. 



Illustrating the Value of Good Lighting 

First Chauffeur — Bill, if you don't let up on that vile whisky 
you will go blind. 

Second Chauffeur — What do you care, Pete : ain't de lamps 
on me car up to snuff? 



Specimen of Garage Gossip 

Dirty-faced Charley — That governor of mine would pair off 
perfectly with an ass. 

Towe-head Gus — Nothing is ever perfect : you are a little 
fatter than he is. 




l-'ig. 28— The Rainier motor exhibited on tipping stand and sectioned 
to show workings 
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CRANKSHAFTS of motors rotate at a speed con- 
sistent with the power requirement, while the road 
wheels of the automobile must rotate consistent 
with the road condition, or as the operator wills, 
so that when the angular velocity of the road 
wheels changes it does not necessarily follow that 
the crankshaft revolution will change in the same 
ratio, but in order to be able to vary the rate of 
speed of the road wheels without changing, the 
rotation of the crankshaft of the motor, it is either necessary 
to utilize a transmission gear or slip the clutch. 

In the slipping of a clutch there are two considerations, the 
first of which is that the slipping members will be subjected to 
a gross eroding effect and will soon wear out, and it follows as 
a sequence that the efficiency of the power transmission through 
slipping members will be extremely low. Granting that a high 
mechanical efficiency is a commercial requisite, it remains to de- 
liver the power from the motor to the point of contact of the 
traction tires with road with a minimum of friction, and con- 
ceding that a slipping clutch would induce a maximum of this 
undesired component, it remains to provide a clutch that may 
be actuated without resorting to the slipping principle for speed 
changes, and with motors as they are at present perfected, all 
lack of flexibility is made up for through the utilization of a 
system of gears by means of which the ratio of the rotation 
of crankshaft to that of road wheels may be varied at will. 

For the benefit of those who may become interested in the 
purchase and use of automobiles, remembering that they may 
not have given these matters a measure of consideration, it re- 
mains to point out that there are types of transmission gears in 
vogue which are commercially designated as follows : 
PREVAILING TYPES OF AUTOMOBILE TRANSMISSION GEARS 

(A) Three-speed, selective, arranged for direct drive on high 
gear; 

(B) Four-speed, selective, arranged for direct drive on high 
gear ; 

(C) Four-speed, selective, arranged for direct drive on third 
gear; 

(D) Four-speed, selective, arranged for direct drive on third 
and fourth gear ; 

(E) Three-speed, progressive, indirect on high gear; 

(F) Four-speed, progressive, indirect on high gear; 

(G) Modifications of these principles with three and four 
speed changes; 

(H) Planetary gears giving two speeds and reverse; 
( I ) Beveled sets arranged for two, three and four speed 

changes. 

By consulting the tabulations of the automobiles of the year, 
it will be possible to obtain definite information bearing upon 
the preference which is given the respective types of gears as 
here referred to, and to note simultaneously the types, char- 
acter and sizes of the automobiles which are given the benefit 
of four speed changes; a count of the automobiles which ap- 
peared at the A. L. A. M. show at the Garden in New York 
resulted in : 

Number of automobiles fitted with three-speed selective-trans- 
mission {gears, 2/8. 

Number of automobiles fitted with four-speed selective-trans- 
mission gears, 143. 

Number of all automobiles fitted with three-speed progressive 
transmission gears. 4. 
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Number «f automobiles fitted with four-speed progressive- 
transmission gears, none. 

Number of automobiles fitted with planetary types of trans- 
mission gears, 16. 

Number of automobiles fitted with special forms of trans- 
mission gears other than those as here designated, 19. 

This recount of the prevailing styles of speed-changing de- 
vices is a sufficient indication of the popularity of the three-speed 
selective type of transmission gear, and a careful examination 
of the automobiles to which it is attached, goes to show that 
the designers generally take - into account the ruling factors in 
making their selection, among which will be mentioned : 

(A) The ratio of power of the motor to the. weight of the 

automobile. 

(B) The gear ratio of the bevel set or other means of reducing 

the speed of the driven shaft of the transmission gear 
to that of the road wheels. 

(C) The characteristic of the motor, taking into account its 

flexibility of performance, having in mind the fact that 
the maximum power of the motor is not the essential 
consideration. 

(D) Hill-climbing ability. 

Flexibility of the Motor Must Be Considered 

In a technical article, which appeared in Omnia, it was pointeo 
out among other things that there is an intimate relation be- 
tween the transmission gear and the motor. It would seem from 
the points made in this particular case, considering other in- 
formation bearing upon the same subject from many quarters, 
that there is grave danger of overlooking the fact that a motor, 
however good it may be, might be so harnessed in the chassis 
of an automobile that it would be rendered incapable of deliver- 
ing its maximum power, and it might even be so hampered that 
it would fail to deliver even indifferent success. 

To the trained ' engineer it is obvious that the rating 
of a motor as it is given in horsepower means little or 
nothing. It is also clearly indicated that the torque of a motor 
as it is measured at its maximum point means very little. It is 
torque multiplied by speed that represents power. In the average 
motor the torque is maximum at substantially two-thirds of 
its maximum speed, and the torque recedes as the speed increases 
so that if the torque recedes faster than the speed increases, the 
power of the motor will decrease, and the aim of the average de- 
signer in his quest for flexibility is to so contrive that the 
torque will remain at, or near, its maximum, notwithstanding 
the speed increases, and by attaining this object the power of 
the motor will increase with the speed, or the flexibility of the 
performance of the motor will be maximum at a given speed. 

It is too much to expect of a well-performing automobile that 
H will climb high mountains, excel in racing and be economical 
in the consumption of fuel besides. The designer who chooses 
can give either one of these qualifications, but the designer who 
can present all three of them in accentuated form has not 
as yet made his graceful bow to an intelligent audience. 

Broadly speaking, the aim of the builders of the cars which 
will be available for the coming season is to level off the high 
spots for the purpose of obtaining an all-around good result. 
It is recognized that mountain-climbing characteristics and ter- 
rific road speed may be attained if the ratio of power to weight 
is increased sufficiently, and if the transmission gear is pro- 
vided with a suitable number of speeds. But the gasoline con- 
sumption will be excessive in a combination such as this, due 
to the fact that the motor will be but slightly loaded nearly all 
of the time. The thermal efficiency of a motor, that is to say, 
its ability to economically utilize the fuel value in gasoline, in- 
creases as the load is increased up to a certain point, but it 
decreases if the motor is loaded beyond a certain point This 
means that the most economical performance will come when 
a motor is "comfortably" loaded. 

The comfortable loading of a motor,- if it is used in the 
propulsion of an automobile, requires that the motor be neither 
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look the fact that the average human being j s not endowed with 
that measure of intuition which will permit him to foresee the 
wants of the motor as they are reflected in the ever-changing 
road condition, and that the sliding of the gear is a process 
which is dictated by overbearing necessity rather than by con- 
ditions of economy. 

Life of the Automobile Is Involved with Flexibility 

To the intending purchaser of an automobile there are other 
important considerations involved in this question of comfortable 
performance, if such it may be called. The other day a French 
engineer of excellent understanding wrote a story around the 
idea that a motor might be known as a "soft" performer, or 
it might acquire a reputation for being a "hard" performer. It 
was a good story because it presented the matter in an under- 
standable way. The "hard" motor, as it was referred to in this 
instance, was really a motor which would be noted for its ability 
to deliver power with a high weight efficiency, what one might 
call a racing motor; it would lack flexibility, but the "soft" 
motor, is one which might be described as an all-around good 
motor, just such a motor as designers aim at for use in auto- 
mobiles in general. 

Coupling this idea of the "soft" motor with the thought that 
the life of an automobile must necessarily depend upon the 
amount of power that the motor is capable of delivering, leads 
one to the further conclusion that, if the delivery is "hard," the 
life of the car will be shortened, whereas, if the delivery is 
"soft," the depreciation factor will be relatively inconsequential. 
In discussing forces it is always recognized that if a weight 
in motion is brought to rest within half of a given distance the 
force of the blow will be four times as great as if the weight 
is brought to rest within a given distance. Since the character- 
istic of performance of a "hard" motor, so-called, is such that 
it will propel the automobile vigorously or not at all, it stands 
to reason that the mechanism of the car will be severely treated, 
first, in the rapid rate of acceleration, second, due to high speed, 
and, third, when the brakes are applied and the mass is brought 
to a standstill. 

Not so with the "soft" performing motor. It is devoid of a 
harsh accelerating ability, nor does it drive the automobile at 
a racing speed. The transmission gear would necessarily have 
to be provided with four speeds were a "hard" motor impressed 
into touring service, due to the fact that the motor would not 
lend to the speed-changing requirement, and four speeds would 
be necessary in the chain system in order to satisfy practical 
road conditions. With the "soft" motor the main idea is to 
avoid speed changing entirely under average road conditions, 
and to depend upon the motor to deliver a requisite measure of 
power at the varying speeds as indicated by the rate of travel 
of the automobile on the road, thus reserving the speed changes 
in the transmission system for emergency work, as when very 
steep grades are being negotiated, or in soft going on sandy 
roads, or after a period of inclement weather when the mud 
formations are noticeably deep. 

In connection with the all-around good performing motor 
there remains a legitimate use for four -speed transmission gears, 
it being the case that if the motor is high powered and the auto- 
mobile is a large one, it is j^ntagtous to employ a series of 
speed changes with a re!a tiv . rf - mct { ^ ng e £ 
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Fig. 1 — Pierce-Arrow four-speed selective type transmission, with 
square sliding shaft and annular ball bearings 




Fig. 2 — Locomobile four-speed transmission, with bronze case and 
aluminum cover 

space to every make of transmission gear. It will be possible, 
however, to illustrate examples of the different types and to 
show important variations, thus making it possible to state to 
which school of design the various makes of automobiles belong. 
The illustrations are selected under the circumstances as being 
representative of schools of design, and the general trend of 
practice in the making of transmissions, indicating the substan- 
tial nature of 191 1 workmanship. 

Figures 1, 2, 3, 4, belong to the four-speed selective class 
showing various methods of application. In Fig. 1 is shown the 



Pierce-Arrow gear set with top half of the cover removed. The 
shafts are carried on large annular ball bearings fitted with dust 
covers and these are also fitted to the striking rods. Inter- 
locking spring compressed pointers hold the slides in place 
after the gear has been thrown into mesh. The sliding shaft is 
square and the high gear direct drive is obtained by sliding the 
long primary pinion inside the third speed pinion. The Loco- 
mobile gear box shown in Fig. 2 is somewhat similar in con- 
struction to the latter but the body of the housing is made of 
brass with an aluminum cover. The high gear engagement is 




Fig. 3— Pullman four-Bpeed transmission, with four -key solid milled 

shaft 




Fig. 4 — Columbia four-speed transmission showing resting of gears 




Fig. 5 — Rambler transmission and rear axle construction transmission, drive shaft and axle assembled as unit, eliminating universal 

joints. Adjustable taper roller bearings are used. 
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Fig. 6 — Oliver transmission of the planetary type, showing three speeds and clutch in one unit, with motor and flywheel 



by jaws as shown tapered off towards the edges to allow easy 
engagement in changing. The engagement forks are made sep- 
arate from the striking rods which carry a slotted bar for cor- 
rect meshing purposes. 
In the case of the Pullman type as shown in Fig. 3 it will 




Fig. 7 — Premier speed transmission, with five ball bearings 




pig. g — Thomas three-speed selective transmission, showing strik- 
ing rods entirely enclosed 

be noticed that the shafts are longer and that the striking bars 
carry side pins over which the actuating arms are attached. The 
primary shaft in this case has four keyways milled out from the 
solid cylindrical shaft and the high gear engagement is by dog 
dutches. The Columbia shown in Fig. 4 carries ball bearings 
behind the constant mesh pinions thereby taking to a certain 



extent- the strain of the load more in the center of the square 
shaft. The type of transmission used on Rambler cars as shown 
in Fig. 5, is known as the vertical because one shaft is placed 
vertically over the other. The transmission is attached to the 
rear axle by the tube, thus eliminating universal joints. 

Figs. 7, 8 and 9 are types of three-speed transmissions. In 
this type the shafts can be considerably shortened and it is com- 
mon practice to make the gear wheel large; an example of this 
is seen in the Thomas transmission in Fig. 8. The other types 
shown are the planetary set of the Oliver and the friction type ' 
used on Cartercars. 




Fig. 9 — National three-speed selective transmission, allowing 
the gear shafts and bearings to be removed without disturbing the 
case and alignment 
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HE first exclusively commercial auto- 
mobile show given by the A. L. A. 
• M in Madison Square Garden dur- 
ing the week of January 16 was at- 
tractive, instructive and convincing. 
It was attractive because the motor 
vehicles were well displayed. The 
crowd of the merely curious was 
lacking, and those who wished to ex- 
amine the cars had excellent oppor- 
tunities for doing so. The condi- 
tions as to ventilation were much better than during the previous 
week and the show was not so large as to prohibit proper in- 
spection of every make exhibited. 

The show was instructive for it illustrated plainly the tre- 
mendous strides that have already been taken in this division 
of automobile building. There were no cars that seemed to 
have been built, by "hack saw mechanics," but every make 
showed thought and care in design and construction. It would 
appear that the day is past when a frame is bought here, an en- 
gine there, and each filed and sawed until the engine can be 
"assembled" in the frame, and the whole becomes an "auto- 
mobile." The pleasure car has taught many a lesson, but never 
a more important one than the necessity of quality. The great 
concerns that are head and shoulders above the rest to-day arc 
there because they built honestly ; their success came because the 
word quality was never forgotten, nor was it made secondary to 
profits. The big men of the industry studied the successes of 
America's most successful concerns and everywhere they saw 
but one policy, "built honestly." We all know the fate of those 
who have gone into the pleasure car business with the motto 
of the Dark Ages, "Let the buyer beware." 

At the Commercial Vehicle Show there was a 
general feeling, expressed again and again in conver- 
sations, that the business of making power wagons 
is now about to become tremendous. Any man who 
has watched the prog- 
ress of the mechanical 
arts has seen the ma- 
chine displace the 
animal ; not occasion- 



ally but invariably. Flesh and blood are no match for steel and 
fuel in doing mechanical work. The man need not feel himself a 
prophet who says that the horse will almost disappear from 
city streets ; he is simply stating a fact which is as inevitable 
as death. The volume of sales in business automobiles this last 
year has been much greater than many imagine. One company 
in one city sold 120 three-ton trucks. The business now is in 
need of salesmen trained in this particular line, and of clever 
educational work among users. 

It is just as important for the salesman to sell his truck 
where it will be properly cared for as it is for him to make 
the sale. The business worth getting in the commercial field 
is that which will bring repeat orders. The truck sells for ap- 
proximately 50 cents a pound, while the pleasure car brings 
more nearly 100 cents a pound. As "missionary work" costs, 
the reason for the repeat order is obvious. It is also an invest- 
ment to make friends among those who purchase cars. 

First to attract attention was the new Pierce, which had not 
before been shown. The excellent reputation of this company 
in the production of pleasure cars caused the 5-ton Pierce truck, 
as shown in Fig. 3, to be examined with more than usual care, 
and interest. It has been generally known that this company, 
for the past two years, has designed and built a number of 
trucks, but that none have been marketed. Preliminary to the 
commercial production of commercial cars the Pierce' company 
engaged the services of an able engineer, who had spent 




FIG. 1— SHOWING THE SERVICE BRAKE OF THE PIERCE- ARROW FIVE-TON TRUCK AND THE SUBSTANTIAL CHASQir 

FRAME AND CROSS CONNECTIONS CHASSIS 
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five years on the 
motor truck problem 
in Europe. 

The feature of this 
vehicle that immed- 
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2 — REAR VIEW OF THE WORM DRIVE OF THE PIERCE-ARROW FIVE-TON TRUCK, 8HOWINO THE STRAIGHT-LINE 

RELATION OF THE POWER MEMBERS 



iately won attention was the worm drive, as shown in Figs. 
2 and 5. A five-ton truck without chains! The idea is new, at 
least in this country, although the Dennis has been running motor 
busses in London from the start with worm drive. The Franklin, 
in our country, has used the worm drive on lighter cars for a 
year or two now. In the drive, a -five-threaded worm is used 
which engages with a 39-tooth wheel. The speed reduction ratio 
is 7.83 to 1. This is a sufficient reduction in a primary sense, to 
accomplish the desired purpose, permitting of the running of the 
motor at its most advantageous speed all the time, and making 
it necessary to regulate the travel of the freight automobile 
through the flexibility of the motor on the one. hand and by 
sliding the gears in the transmission system as a secondary mat- 
ter. The zone of stability of the motor is. fully taken advantage 
of under these conditions, due to the excellence of the gear-ratio, 
and the chances of damaging the motor are reduced to the lowest 
possible limit. 

The Pierce truck was noteworthy for its general design as 
well as for its special drive. The engine (Fig. 4) is a four- 
cylinder of 4J6 bore and 6 stroke. A centrifugal governor acts 
directly on the throttle to keep the engine within a fixed speed 
limit. The motor is supported at three points. The forward 
point of support is from an engine hanger which runs from 
side member to side member, a special frame cross member, in 
other words, -which is provided with a type of attaching joint 
that gives the flexibility desired. The standard Pierce car- 
bureter is used, and the ignition is double, with magneto and 
spark coil. The maximum speed of the car is 13 miles per hour. 

A cone clutch is used with a clutch brake to stop spinning. 
The transmission case is of aluminum, and carries three speeds 
forward, with a direct top speed. The drive from the trans- 
mission to the rear axle is "straight line." The driving shaft is 
supplied with two universal joints. The transmission, with the 
brake drum attached, can be pulled forward by taking out a few 
bolts, and then dropped clear of the frame. The transmission 
brake, which is ten inches in diameter, is of steel. Two cast- 



expanding type, and the braking surface is 20 inches in diameter 
with a 4 1-2-inch face. An equalizer is provided. The rear axle 
is a steel casting, or rather is built up of several steel castings, 
and two pieces of steel tubing. The worm and worm wheel 
are supported in fixed relation to each other by the casting which 
forms the cover of the differential case. By this construction, 
and by carrying both, worm and wheel on annular ball bearings 
of ample size, permanent alignment is secured. 

The gear casing is a one piece steel casting, and is oil tight. 
It is provided with a level cock so that the oil level may be 
easily found, and maintained. As might be expected, the case is 
kept almost half full of oil in service and the shafts which 
drive the rear wheels are run through stuffing boxes to pre- 
vent the escape of the lubricant. The central case has two 
lugs which hold the torque member. Dovetailed into the ends 
of the central case are the steel castings which take the radii 
rods, and the spring seats. The wheels are carried on sleeves 
formed by forcing two lengths of steel tubing through both 
castings. 

The frame, as seen in Fig. 3, itself is worthy of study, for its 
design is the result of study. An attempt has been made to 
have the strength of the frame at various points proportional 
to the loads at those points. At the front seat the frame has 
a depth of 8 inches, while at the rear end its depth is but 3 1-2 
inches. It is made of carbon manganese steel, and is heat 
treated. Every design on this truck chassis, whether -it be as- 
sembly or detail, seems to h^ V e been given thoughtiul considera- 
tion and as a result the P V lmk •„ interesting. In ™ 
of the worm and gear f o P . . . 1 . >Vie 

of the motor to the rotau ***** ** ^ * 

advantageous, so it wo u ^% o\ tot Vw* T«tt * X \e, ft* ^V*^ 
of a ^ell-contrived f 0rttv ^K^M^ <» <y\ ft e \\& ,e *4&f» 

the conditions, involvi* ' W\ ._^\^\™ rfP ^rf? 

of noi S e is eliminated . ^ ^VMH^ ^ Q V W & (\ v *- ^ 

fr >* a nd * e « os ^W^^ ^ 



Digitized by 



Google 



314 



lHt AU1UMUB1L11 



January zo, lyu 




Fig. S — Side view of Pierce S-ton truck, showing frame strong 
where it needs strength 




Fig. 4 — Pierce power plant — 4 7-8 bore, 6 stroke 




Fig. 5 — Pierce worm driven axle. Both worm and wheel are 
attached to cover, securing fixed alignment 

The Stearns three to five-ton also made its initial appear- 
ance. The novel feature of this truck was the providing of a 
separate and independent spring suspension for the motor as 
seen in Fig. 6, which was done by the use of two semi-elliptic 
springs, I 3-8 inches wide and 32 inches long, placed in an ac- 
cessible manner parallel to the frame at either side of the motor 
subframe. 

The motor subframe was made U-shape. The two arms of 
the U were hinged at their rear ends to the countershaft carry- 
ing the sprockets. At a point some 20 inches back of the frame 
front cross member two brackets were provided on the main 
frame to- act as supports for the springs that carried the sub- 
frrame. This subframe was made enough narrower than the 



chassis frame to allow the carrying springs ample room. The 
driver's seat was also mounted on the subframe, so that the 
driver, too, got the advantage of the special spring suspension. 
]>y this arrangement of independent springs for motor and 
driver, the sharper road shocks are prevented from reaching the 
power plant, or its connections to the frame, and the driver is 
assured comfort whether his truck be loaded or not. Those who 
1-ave ridden in a large truck which was empty of load will ap- 
preciate what this must mean by way of physical comfort. On 
the Stearns was found an excellent brake adjustment. Just in 
front of the countershaft carrying the sprockets two levers had 
been mounted on the same cross brake shaft, one of these fixed, 
the other free to rotate, except as held to the fixed lever by 
means of a clevis, and wing nut. By turning the wing nut the 
angular position of the levers was changed in relation to each 
other, and brake adjustment was secured. The Stearns used 
the chain drive, without chain cases, and except for the special 
subframe springs was of what might be called standard con- 
struction. 

The Morgan truck was interesting in the use of a special 
valves-in-the-head motor. The head in which the valves were 
located came out by the removal of half a dozen nuts, and 
brought with it the complete valve mechanism. The cooling 
was effected by water circulated in the head itself, and the 
valves were not in cages, but had seats directly in the metal of 
the head. On this five-ton truck either planetary or -slide gear 
transmission systems are supplied. 

The new Peerless truck placed the engine in front, under a 
hood. It, in general, represented the truck construction that 
seems most nearly standard, four-cylinder motor, four-speed 
selective transmission, with sturdy gears, bevel gear driven 
countershaft and double chain drive. On the Peerless it was 
interesting to note how the front cross member of the frame 
had been placed far enough forward to protect the radiator, 
as shown in Fig. 7. 

A wide variety of rear spring constructions was observed. 
One of the most striking was that on the new five-ton model 
of the Alco, Fig. 8. The rear springs were carried below, in- 
stead of above the rear axle, and the size of the holding bolts 
was such as to inspire confidence. One of the really im- 
portant things on a truck is to be able to take care of over- 
loads without "bumping." The Alco auxiliary spring indi- 
cated, by its size, and arrangement, that "bumping" would be 
almost impossible 



without the gross- 
est of overload- 
ing. There were 
all kinds of 
auxiliary springs 
but no arrange- 
ment was seen 
that follows the 
same plan of de- 
sign as that of 
the Alco in these 
details. 

The Lansden 
electric, on one 
of its models, 
showed a type of 
spring suspension 
that is. to say the 
least, unusual. 
Four spiral 
springs, arranged 
vertically in 
yokes, took the 
place of the usual 
semi-eliptic spring, 
as seen in Fig. 9. 
The Lansden Co. 
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Fig. 7 — Peerless showing method of sup- 
porting engine and protecting radiator 
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uses standard spring construction also; the spiral springs being 
used for ambulance and special service work where soft riding, 
with solid tires, is essential. A device on the lines of the fric- 
tion type of "shock absorber" is used in connection with this 
spiral spring suspension to "dampen" the action. The Lansden 
is using the Edison storage battery exclusively. The control 
on this car is a model of simplicity. 

The White line of commercial cars has been augmented by the 
addition of the new White 3-ton truck. The 1,500-pound capa- 
city model had an ingenious buffer. The frame sides were pro- 
vided with sockets into which a U-shaped round bar was slipped, 
and held with set screws, as shown in Fig. 10. This bar was 
heavy enough to be of real service at the critical instant, and 
yet it was so readily removable that a new one could be sub- 
stituted in less than half an hour, and probably in ten minutes. 

The new White 3-ton truck placed the driver to the rear 
of the motor. This truck represented standard design and con- 
struction except for the steel wheels (Fig. 11) which are some- 
what unusual in American practice, although Milnes-Daimler 
has been using them abroad for five or six years. 

The 10-ton Hewitt truck attracted attention on account of 
its great size. The simplicity of the steering gear on this model 
seems worthy of continent, for it was of the most simple 
variety of rack and pinion type, as seen in Fig. 12. 

The Packard 3-ton truck shows no change from last year. 
The spring support as shown in Fig. 13 for the radiator on the 
Packard is a nice piece of design, for it is both simple and 
effective. The radiator bracket is provided with two lugs, 
through which a hole is drilled. A single leaf spring is curved 
into C-shape, and provided with an eye for a spring bolt. Two 
slots cut in the end of the spring allow the lugs on the radiator 
bracket to enter, and a bolt completes the fastening. From pres- 
ent indications every motor truck will eventually have its radi- 
ator carried on springs, since the sharp vibrations of solid tires 
and stiff chassis springs are too much for soldered radiator 
joints, unless- the radiator is given a spring hanging all its own. 
The new Knox truck had also a spring suspension of the leaf 
type for its radiator. 

The Autocar attempts to get the maximum body platform 
with a minimum of wheelbase, and with this result in mind 
places the driver over the two-cylinder opposed Autocar motor. 
By an ingenious linkwork the seat and the seat box sides can 
be raised, so that the motor is completely accessible, shown in 

Fig. 14. This con- 
struction goes to 
show what can be 
done to remove 
seat parts quickly, 
and with a mini- 
mum of trouble. 
The Autocar uses 
a compound drive 
in its rear axle as 
illustrated in Fig. 
15, that enables a 
large speed re- 
duction to be ob- 
tained. The driv- 
ing shaft carries 
a bevel . pinion 
that meshes with 
a bevel gear in 
the same manner 
as in the regular 
bevel driven axle, 
but, instead of the 
bevel gear being 
on the rear axle 
itself it is placed 
on a countershaft 
flg_ jo — The renewable butter on the White that carries a 
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Fig. 



6 — Stearns showing separate springs for carrying engine sub- 
frame 




Fig. 8 — Auxiliary spring on the Alco 5-ton truck 




Fig. 9- 



-A novel spring suspension used by the Lansden electric for 
Ambulance and special service 



spur pinion meshing with a spur gear attached to the differen- 
tial spider. This construction, which the Autocar Company first 
used on its pleasure cars some, eteven years ago, ena*> ks * lar ^ 
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been removed, after the fashion of a drawer. A stand is made 
to hold the power plant, when out of the car, and a new power 
unit can be installed in a few minutes if desirable. 

The Rapid two-ton truck, as seen in Fig. 17, carefully encloses 
its side chains in dust-tight cases, so that the metal-cutting ac- 
tion of gritty chain rollers is eliminated. 

The manufacturers of electric trucks have frequently iaid 
themselves open to the criticism that they did not try to elimi- 
nate noise. On a heavy truck shown by the General Vehicle 
Company the motor is connected to the countershaft by a silent 
type chain running in a chain case, Fig. 18. The ambition to 
reduce the noise of truck operation to the minimum is certainly 
a praiseworthy one. Noisy vehicles seldom make friends, for 




Fig. 11— Steel wheels on the new White truck 




Fig. 13 — Spring suspension for Packard radiator 





Fig. 12 — Simple rack and pinion steering 
gear on the 10-ton Hewitt 



Fig. 15 — Combination bevel and spur gear drive in Autocar 



even those who 
are not mechani- 
cal have a feeling 
that noise means 
power going to 
waste. 

The general 
tendency of the 
commercial ve- 
hicle of 191 1 is to 
furnish the user 
with a chassis of 
rugged strength. 
A study of those 
cars made by 
men who have 
supplied the 
power wagon 
trade for a num- 
ber of years 
shows that deli- 
cate parts have 
been almost 
wholly eliminated. 

The new Pierce 
points the way to 
a silent drive, 
and it is prob- 
able from a mechanical and maintenance standpoint that 
driving chains will have to be enclosed in cases that will enable 
them to operate in a bath of oil. The Sampson truck has been 
doing this for some two or three years, and it is surprising 
that more have not followed this example, although other 
makers may feel that the complication and extra expense is not 
justified. Time alone will demonstrate just where refinements 
in design should stop. 

The use of the throttle governor on heavy cars seems to be 
almost universal, and on several makes of chassis provision had 
been made to seal the governor adjustment, so that the maximum 
speed limit is automatically controlled and could not be changed 
without detection. 

The location of the driver in respect to the motor seems to 
be a question of the future since present practice varies, even 
on the best makes of cars. The present tendency of motor de- 
sign is to make the stroke long, and to hold the speed to less 
than 1,000 revolutions per minute. Motors of 35 to 40 horse- 
power, by the A. L. A. M. rating seem standard for work in 
the 3- to 5-ton class. 

The H plate gear shift is used to a greater extent than its 
convenience would seem to justify, but the rocking lever type of 
selective gear shift is appearing, and will probably start design 
along new lines. 

Much could be done to provide greater comfort and con- 
venience for the driver on most of the cars shown, but minor 
troubles such as these will correct themselves before very long, 
as competition grows more keen. 

The exhibition as a whole showed that serious and intelligent 
thought is being devoted to the commercial vehicle business, and 
the new models shown by makers of successful and high grade 
pleasure cars will go far to stimulate the trade. The time foi 
the commercial vehicle is now. 

The Gramm heavy truck chassis which was shown at the 
Palace was supplied with a ratchet sprag arrangement, so that 
the car could be locked on a hill independent of the brakes. A 
novel roller type of spring connection appeared on this truck, 
for which patent was applied for. Instead of the ordinary 
spring shackles or links, bolts were passed through the eyes of 
the springs, and on these bolts rollers were placed. The spring 
attachment bracket had slots on each side of the spring for these 
rollers to travel in. 
It seems to be quite the thing in commercial vehicle design to 
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let the warm air 
blow through the 
radiator onto the 
driver so that in 
Winter he will be 
fairly comfor- 
table, while in 
warm weather 
some kind of de- 
flector can be 
provided. Com- 
mercial car build- 
ing is bringing 
about some con- 
structions peculiar 
to the specialty, 
for instance, on 
the Moeller truck 
the starting crank 
bracket was just 
under the front 
cross-member of 
the frame, but in 
order that the 
starting crank 
would not get 
damaged by strik- 
ing in minor colli- 
sions the entire bracket was made so that it would swing under 
the frame and protect the starting crank. 




Klg. 14 — How the Autocar makes 
engine accessible 



Marmon Discusses Contest Work 

Indianapolis, Jan. 23— Howard Marmon, who has returned 
home from the New York automobile show, where he was elected 
chairman of the general rules committee and vice-president of 
the Manufacturers' Contest Association, has announced some 
observations of the motor car situation. Mr. Marmon is a 
recognized authority in this realm and his words, owing to his 
long and successful experiences in all manner of automobile con- 
tests and activities, carry considerable weight with both the trade 
and the public. 

Particular attention is now being paid by Mr. Marmon to the 
study of four subjects : motor car racing, the Glidden Tour, the 
industry in general and the rules governing contests. 

"I believe this season's motor car races will be the best ever," 
said Mr. Marmon. "This is not idle talk, but take my own case 
for instance. I cannot afford to stop with a jolt, because I have 
gained too much of practical value. The severe races have helped 
me study the construction of my cars and so with every manu- 
facturer. I also believe that the appetite of the public is whetted 
to a keen taste for automobile speed battles. 

"The 500-mile race proposed at the Indianapolis Motor Speed- 
way promises to attract a great field and will be perhaps the 
greatest race ever held. Many new firms that have never entered 
cars before this season will do so this year. 

"Concerning the automobile industry in general, I am an 
optimist I am positive that the public demand is steadily grow- 
ing. The fact that it is steady and not a sudden fad is en- 
couragement to me. People need automobiles now the same 
as the telephone or the electric light in their homes. Manufac- 
turers who announced last year that they intended building great 
numbers of machines found it impossible to construct them in so 
short a time. This weakens the rumors of critics that the 
country is flooded with machines. I know it is not as our agents 
are the men in close touch with the people and we are now be- 
hind our orders for 191 1. 

"The Glidden Tour, I believe, should go through the Middle 
West, South and swing around into the East. I am in favor of 
its starting from Indianapolis. We will get as many entries 
for the tour from that city as any other in the country. Indian- 



"*e s ecf States and the 
9,t ideal camping 
city will give the 



apolis is the center of population f^ 7 - 
famous motor speedway at that cr/G^ 
ground with its many private garaged 
Gliddenites a grand 'send off.' 

"The reliability rules for passenger ~y c 0atests wiU remain 
as now, practically. We find it necessa/-^ <o ac y n]es govern ing 
contests for trucks. We will favor & larger force oi paid 
technical experts to make observations on trips so as to avoid 
any possible mistakes or complaints. 

"We will also rewrite the rules determining a stock car. As 
it now stands it is possible to interpret it more than one way. 
We will not lose the sense of the rule, but make it more rigid 
in application." 




Fig. 16 — How the Grabowsky slides its power p ant out like a drawer 




Fig. 17— Chain case on the Rapid 2-ton truck 
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AUTOMOBILE motors have a restricted zone of stability 
under speed changing conditions. To obtain flexibility 
at low speeds of the car, speed changing gears are in- 
dicated to compensate for the weakness of the motor and the 
problems for increasing flexibility are presented here in some- 
what extended form, showing how the speed of the car may 
be varied, maintaining the speed of the motor. 

Let a force of F pounds act on a body B, Fig. i, and let the 
body under the action of this force move at a constant velocity 
of V feet per second. We are not lifting the body, so that its 
weight does not enter into the matter. The work done is 
measurable in the usual units of work, i. f., force times distance, 
or foot-pounds. For our conditions, the work is 
W = FV foot-pounds per second. 
The commercial unit of power is i horsepower = 33,000 foot- 
pounds per minute = 550 foot-pounds per second. The horse- 
power required for the operation shown in Fig. 1 is then 

FV 

H.P. = . (I) 

550 

Let V. be the uniform velocity expressed in miles per hour. Then 
5280 V. 
V = = 1.465 Vo and 



H.P. - - 



3600 

1.465 FV. 



FV. 



= • (ID 

550 375 

In any vehicle of propulsion, like an automobile, a locomotive 
or a trolley car, we have precisely the condition of things shown 
in Fig. 1. The car or train, as the case may be, is represented 
by B. The force F necessary to move it is exerted by the motor. 

We therefore inquire (a) as to the amount of force neces- 
sary to propel the car and (b) as to how this precise amount of 
force is to be provided. 

(a) In a previous article if has been shown that the resistance 
to propulsion may be divided into the following parts: 

Ri = 0.0025 A V.* = 0.00126 A V, ( I II) 

R, = mk, (IV) 
mV mV 

R. = , (V) 

32.2 1 64.4 s 
in which Ri = resistance in pounds, due to air, 

R» = " " , due to grade, 

Ra = " " , due to acceleration, 

A = transverse clearance area of the car, square feet, 

m = weight of loaded car, in pounds, 

K = proportion of grade (rise + inclined length), 

s = distance traversed, in feet, while the car, starting 

from rest, attains the velocity V, 
t = time elapsing, in seconds, while the car, starting 
from rest attains the velocity V. 

(b) If there were no friction losses in the mechanism we 
should have 

work at motor = work of propulsion, 
indicated work per power stroke X 

number of power strokes per second = FV. 
This expression becomes exact if we multiply the indicated 
work per power stroke by a factor which reduces it to an 
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equivalent amount of work actually available for propulsion. 
This factor will depend upon the type of motor, its piston speed, 
the conditions of adjustment and operation, and the arrange- 
ment and condition of the transmission. For an ordinary, four- 
cycle engine the work done at the shaft of the motor wilt be 
about 8000 foot-pounds per power stroke per cubic foot of 
piston displacement per stroke. 

Following steam locomotive analogies, We may w>ite, ignor- 
ing friction, ''*.•■' • ■> 

work at motor = work of propulsion, 
and if pm be the average net effective pressure continuously 
maintained, in pounds per square inch, the cylinder diameter 
being d inches, the total continuous pressure on the piston is 

JT 

— pmd*. If s be the stroke of the piston in inches and r the 
4 

number of revolutions per minute, the distance through which 
2 sr sr sr 

this force is exerted is = — feet per minute feet per 

12 6 360 
second, so that the work at the motor is, in foot-pounds per 
second. 



(rO*G)- 



FV. whence 



d'srPm 



F = - 



(VI) 



459 V 

transmission friction being still ignored. 

Now, the value of pm during a power stroke is equal to the 
work in foot-pounds, divided by the piston displacement in cubic 
feet, divided by 144. In a four-cycle, four-cylinder, single-act- 
ing engine this is also the continuous value of pm, which is con- 
sequently equal to 

8000 -T- 144 = 55.6 pounds per square inch, whence 
d'sr 

F = (VII) 

83V 

In Fig. 2 the body B is moved, not by direct application of the 
force F, but by an indirect action through the lever mgn, work- 
ing about the fixed fulcrum g. Let the point m move at the 
Velocity V. The work at m will be as in Fig. 1, FV, and if we 
ignore friction at the fulcrum bearing the work done on the 
body B will also be equal to FV; but the force acting on the 
body will not be F, nor will its velocity be V. In the second 
sketch it is evident that the point n will move more slowly than 

ng 

the point m, in the ratio of the lever arms — ; that is, 

mg 

ng 

V B = V; 

mg 

and since FbVb = FV, 

mg 

F B = F. 

ng 

The function of the lever is the same as that of the gear in an 
automobile; it varies the velocity and the propulsive force, one 
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inversely as the other, while keeping their product constant 
does not change the horsepower. 

If u be the ratio of rotative speeds of motor and car wheel, as 
determined by the gear, then 

r.p.m. of motor = u X r.p.m. of wheel. 
Let N = r.p.m. of wheel, w = diameter of wheel in inches; then 
r = uN 
iw N 

-x-=v 

12 60 

wN 

230 
wr 

= V. 

230W 

and by substitution in (VII), 

230 d'sru 27.7 d'su 

F = = . (VIII) 

8.3 rw w 

Equations (II). (Ill), (IV), (V), and (VIII) are those funda- 
mental in the subsequent discussion. 

The horsepower of an automobile motor may, for the present 
investigation, be regarded as varying directly with the r.p.m. 
The tractive force F is shown by Equation (VIII) to be inde- 
pendent of the speed (r.p.m. or piston speed). With a given 
motor and car, the value of F varies solely with the gear ratio, 
and the horsepower varies solely with the r.p.m. Now, under 
any required conditions whatever, a perfectly definite tractive 
force is necessary; this is given by Equations (III), (IV) and 
(V). With a definite tractive force comes necessarily, also, a 
definite gear ratio u. But the required conditions involve also 
definite car speeds, and consequently (with a given wheel di- 
ameter) definite values for N ; and these (with established 
values of u) necessarily fix the r.p.m. of the motor. And, finally, 
the definite speeds and tractive forces assigned also demand 
definite amounts of horsepower in accordance with Equation 
(II). The question arises, will the horsepower shown to be 
necessary by this equation be attainable .at the piston speed and 
r.p.m. prescribed? 

As an illustration, consider a car weighing 3300 pounds, with 
34-inch wheels and a transverse clearance (head end area) of 
25 square feet, for which the transmission friction has been 
found to be about 50 pounds. Let the mean effective pressure 
referred to the motor shaft be taken, as before, at 55.6 pounds 
per square inch. Suppose the following conditions to be pre- 
scribed : (a) 45 miles per hour speed on straight, level road; 
(b) 35 miles per hour speed on an 8 per cent, grade. 

Equations (III) and (IV) give. 
For the level, R = 0.0025 X 25 X 45 X 45 = 126.3 pounds ; 
For the grade, R = (0.08 X 3300) + (0.0025 X 25 X 35 X 35) = 
264 + 76.5 = 340.5 pounds. 

Adding the 50 pounds friction, the total resistances are 176.3 




Fig. I 
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and 390.5 pounds respectively, at~» 
quired are (Equation II) 

176.3 

For the level 

390.5 

For the grade — -36.5. 

375 

Let the motor dimensions be then made such that it will give 
36.5 brake horsepower at 1,000-foot piston speed, and let this 
piston speed correspond to 1,500 r.p.m. 

Then, since 230 V = wK and the two values of V are 1.465 
X 45 = 65.9 and 1.465 X 35 = 5'-2. we have for the r.p.m. of 
the wheel, 

For the level, N = 230 X 65.9 -7- 34 = 446 ; 

For the grade, N = 230 X 51.2 -r- 34 = 346. 
The gear necessary at the grade condition is then 1500-7-346 = 
4.32. The cylinder dimensions are obtained from Equation 
(VIII). 

27.7 d's X 4.32 

390.5 = 

34 

<l's = III, 

and if s = 4 inches, d 1 = 27.8 inches and d = 5.27 inches. In 
order that this motor may give the required tractive force under 
the level condition, Equation (VIII) gives 

27.7 X "i Xu 

1 76.3 = 

34 

u = 1.95 

Since N for the level condition is 446, while r = uN, the motor 
must make 

1.95 X 446 = 870 r.p.m., 

at which its power is 

870 

X 36 5 = 212. 

1500 

exactly the power required. 

It is easy to show that with a properly chosen gear, on tat 
basis of our assumptions, the r.p.m. at the motor must neces- 
sarily give the required horsepower. Thus, making temporary 
substitution of constants, we have. 

Equations III and IV, R = a + b V*, 
Equation VIII, F = cu, 

RV /a + bVx 

Equation II, HP. = =1 IV; 

m V m / 
Also, H.P. = dr, N = eV, r = uN = ueV, H.P. = dueV, 



3'P 



H.P. 



H.P. 



/ a + bV\ 

V = H.P. = I I V. 

V m ' 



V = - 



r N V V 
For the car in question. Equation VIII becomes 

27.7 X m u 
F = = 90.2 u, 



and Equation I gives 

FV 

H.P. = : 



34 



90.2 u V u V uVo 



550 550 6.1 4.16 
These expressions give results which check with those obtained 
in the preceding paragraph. 
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Then at the instant of changing the gear the acceleration of the 
car will be instantly checked and will again gradually increase 
under the action of the accelerating tractive force, but less 
rapidly than it did before. 

This is represented in Fig. 3. If the limit of tractive force is 
12 units, the car will increase its velocity from a to b, starting 
at rest, under the action of the tractive force due to the highest 
gear ratio. The curved line represents the law of constant motor 
output— RESISTANCE X VELOCITY = A CONSTANT. As 
soon as the line a b touches this curve, a change of gear is made. 
The tractive force now drops, say, to 8 units, along be, but 
acceleration immediately recommences and we again approach 
the limit curve along cd. If we have three sets of gears still, 
the similar actions d e, e f, f g, g h, h j, j k follow until we 
reach that velocity (at k) at which the resistance due to the air 
is sufficient to absorb the whole tractive force, even without any 
acceleration. 

Suppose our gear system were a simple pair of cone pulleys, 
as in Fig. 4. The tractive force might then be continuously 
varied so that we should be working along the limit curve itself, 
in Fig. 3. This would be accomplished by gradually shifting the 
cone belt in Fig. 4 from a to b. It would be necessary, however, 
to first reach the limit curve along some such line as a b, Fig. 3. 
But even this line could be indefinitely shortened by making the 
ratio of diameters of driven and driving cones very great at the 
starting end a, Fig. 3, because the limit curve approaches and 
finally coincides with the resistance axis in Fig. 4, at very high 
resistances and low velocities. 

Starting Smoothly or Rapidly 

With a series of gears, as in an automobile, perfect smoothness 
in starting is impossible; but there will be the least shock when 
the number of gears is large, the change from first to last is 
progressive, and the first gear has a high ratio. If the first ratio 
is too high, too many gears would be . necessary, so that 10 or 12 
to 1 is commonly employed in order that the total number of 
forward gears shall not exceed three. 

The most rapid acceleration occurs ns maximum horsepower 
is developed : i.e., while traversing the limit curve in Fig. 3. The 
greater the number of gears, the more closely and continuously 
is this curve approximated, and the more rapidly does the car 
attain its full speed. 

The following conclusions seem warranted : Let subscripts 
denote respectively the grade and level conditions; then 

Rg = m k + 0.00126 A Vg' + c* (IX) 
R L = 0.00126 A Vl' + c* (X) 

•Equivalent resistance due to friction, in lbs. 

H.P.g = (m k + 0.00126 A V G ' + c) Vg -t- SSO, 
H.P.l = (0.00126 A V L * + c) V L ~ 550, 
w re 

ug = re -~ Ng = , 



U L — rL -r- Nl = - 



230 Vg 
w tl 



230 Vl 

These lead to the two final forms, if re = r'L, 
ug Vl 

ul Vg 

THE GEAR RATIOS ARE INVERSELY AS THE CAR 
SPEEDS ; and, further, if maximum conditions are specified for 
both grade and level, 

Vg (m k + 0.00126 A Vg* + c) = Vl (0.00126 A V L ' + c) 
0.00126 A (V G * — Vl') +c (Vg-Vl) = -V G mk (XI) 

Application of Formulae 

Returning to the car in question, if it is to have a motor capable 
of developing 36 1-2 horsepower, there is no reason why the 
speed limit on the level road should be kept down to 45 miles 
per hour (65.9 feet per second). Applying Equation XI, 
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Fig. 3— Chart contrived to show the relation of resistance to velocity 

0.00126X25 (51.2*— Vl') +50 (51.2 — Vl) = 
—51.2X3300X0.08, 
4220 — .0315 Vl* + 2560 — 50 Vl = — 13550, 
V L *+ 1585 V L = 643000, 
V L = 8o; 

the attainable speed on a level road is then 80 feet per second 
rather than 65.9 feet, and the resistance at this speed being 

(0.00126 X 25 X 80 X 80) + 50 = 251 lbs., 
the horsepower corresponding is 

251 X 80 

= 36.5. 

550 

as for the grade condition. The "high" (low ratio) gear will 
now be obtained from 

27.7 X ni X u 

251 = . 

34 

u == 2.79. 

The car will be properly designed, from the present standpoint, 
if the second and third gear ratios are, respectively, 4.32 : I and 
2.79 : 1. If we increase these ratios the required car speeds will 
be atta'ned only at excessive piston speeds. If we decrease them 
the tractive power will be insufficient and the required speeds 
will not be attained. 

Local conditions will determine whether grade climbing or 
level speed ability is more important. The resistance under the 
decisive power condition should be computed from Equations 
IX or X, the necessary gear ratio thereupon determined for 
maximum revolutions per minute of motor, and the cylinder 
dimensions fixed in accordance with Equation VIII, other con- 
stants being used if preferred. Under the alternative specified 
condition the maximum speed and grade for the car should not 
be independently assumed; but Equation (XI) should be used 
to determine the best possible performance. 

The fundamental expression for determining gear ratios is 
w r w r 

V = or Vo = . In the last, for w = 34, 9 = 1500, 

• 230 u 337 u 

u V 0=151.5. The "high" gear for a maximum speed of 50 
miles per hour will then be 1 51. 5 + 50 +3.03, and the ratio for 
this gear will vary inversely as the maximum speed. The deter- 
minat'on of velocity maintained under alternative conditions 
from Equation (XI) leads at once to the selection of a proper 
second gear. The third gear should be of such ratio as accelera- 
tion conditions may suggest. The reverse gear ratio should be 
at least as great as the third (lowest) gear forward, since a car 
must have positive backing power under all conditions and at 
low speeds. 
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WHILE it is not necessary to go abroad for ideas in 
connection with the making of automobiles, it re- 
mains for automobile engineers to keep abreast of the 
times, and it is only possible to do so if the practices of 
the foreign makers are carefully watched and the good things 
that they bring out are examined with a critical eye for com- 
parison with the work that is done in our own shops. It is even 
a good plan to send the "engineer" to Europe once a year with 
the expectation that he will come home rested and recouped; 
with just the chance that he will bring home an idea or two that 
will fit in with the plans of the new year. 

It will be appreciated how good it is to use every good idea 
in a timely way, but it is a great mistake for automobilists to 
assume that every, good idea should be used, even though, like a 
"sore thumb," it gets in the way. Among designers it is well 
appreciated that a good idea becomes a bone of contention, or 
better yet, a bad thing to employ, unless in the original plan it is 
duly used. Let us have all the good ideas that we can get if they 
fit, but let us not try to use them just because they are "dis- 
covered." 

In addition to these illustrations of foreign ideas there were 
quite a number as previously published in The Automobile, but 
this is not to say that they are not to be found in American cars 
to whatever extent they have proven to be efficacious. The idea 
will occur to some to observe how thoroughly the latest and most 
approved methods are tyejng used on both sides of the "pond," 
but there are distinctions to be made in any event. If a plan is 
worked out for cars as it is to be employed on automobiles 
in America, when this plan is considered in connection with 
the design of foreign automobiles, it may be discovered that the 
scheme has objections on account of local conditions. It is for 
this reason that there are differences, at least in detail, between 
American and European designing work — these differences are 
justified 

The most noteworthy trend in foreign design is to "clean things 
up." The Continental designers are striving to give the appear- 
ance of simplicity, and they are succeeding. They have come to 
realize that nothing pleases either the layman or the skilled auto- 
mobilist more than simplicity of design. All can remember the 
time when the mechanism of the big car frightened or awed 
every beholder, for there were interlocks galore and governors 
and a maze of small rods and springs. To-day all is pleas- 
ingly different, and any extra parts that are going on have 




.„ ■ „\r* adjustment (viewed from below the frame) 
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very definite functions in the good examples of foreign cars. 

As an example along this line mention is made of the 
transmission brake adjustment on the Renault as shown in Fig. I. 
On the right side of the car immediately under the footboard is a 
T-head handle, the turning of which adjusts the brake. This 
adjustment is obtained by means of using two levers on the 
brake shaft. One is short and in design is practically a steering 
sector. The other is long, and on it is arranged a short worm 
held in a U-shaped yoke, the yoke, of course, being integral with 
the lever. The stem of the T passes through the worm, and is 
either squared or held by sliding key, so that they must rotate to- 
gether. Grooves have been cut across the bottom of the yoke, 
which hold a pin, driven through the stem of the key handle. Be- 
tween the upper end of the, stem of the T and the top of the yoke 
a spiral spring is placed. It will be seen that the spring keeps 
the cross-pin always in one of the grooves, so that the brake ad- 
justment is always locked. The short lever is keyed to the shaft, 
while the long lever is mounted free, so that any turning of the 
adjusting handle changes, through the worm gear, the angle be- 
tween the two levers, thus securing adjustment. While this idea 
of brake adjustment is not an altogether new one, yet so nicely 
is it designed with respect to convenience and ease of operation 
that it at once attracts and pleases. One can almost believe that 
the designer of this adjustment tried himself to adjust a brake 
of the usual type, and afi^r removing the mud and grime from 
his clothing resolved to design something that is really conve- 
nient. 

Another pleasing design noticed on this brake mechanism was 
the carrying of the brake shaft directly through the transmission 
case instead of on separate brackets. As the shaft runs fore and 
aft and is fitted with the brake cam at the rear end, this con- 
struction works out very nicely and gives the much desired ap- 
pearance of simplicity. 

A design such as this is not only admirable mechanically, but 
it has a very considerable value from a sales point of view. 

The Renault, of course, continues the sloping hood, with the 
radiator attached to the dashboard. One feature not usually seen 
was the running of oil tubes directly from the oiler to both trans- 
mission case and rear axle. For supplying oil to the forward 
universal joint on one model of the Renault a tube of some half- 
inch diameter had been run to the side of the frame where it 
there made connection with an oil cup that was 2 1-4 inches in 
diameter. This oil cup through its accessibility and size really in- 
vited lubrication. 

On the very newest model of the car that was staged 
several days after the show had opened a somewhat different 
arrangement was found. This consisted of a horizontal shutter 
as shown in Fig. 2, very conveniently opened by a lever, which 
permitted the oil flowing directly to the part to be lubricated. % 
The motor of the Renault is carried on two pressed-steel cross 
members which go completely UndeT - t fc e crankcase, oil pan and 
all They give a four-point SUp and arc X ^ < abo ut ^ 
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on account of its width of 2 inches. The De Dion designers 
probably realized that this ample belt width would appeal to those 
who have lost many dollars' worth of time in attempting to repair 
a fan belt worth in itself less than a dollar. The radiator oh 
chis car was supported on spiral springs, which were nicely 
covered or rather concealed by flaps or doors of brass hinged to 
the radiator as shown in Fig. 4. A very inexpensive and excellent 
hood catch was noticed. It consisted of a spiral tension spring, 
with a T-head brass catch at one end for engaging with the hood, 
and a simple sheet steel fastening attached to the frame side. The 
<ntire hood catch comprised one spring, one handle, one piece 
of sheet steel bent L-shape and two screws. The De Dion uses 
two tubular frame cross-members as shown in Fig. 5, one for 
carrying the rear portion of the subframe and the other for tak- 
ing the twisting action of the frame at the front brackets for the 
rear springs. The subframe itself was of hairpin shape, with 
one point of support at the forward end. Two brackets, dropped 
from the cros-s tube, completed a three-point power and trans- 
■iiission support. The De Dion continues its most excellent three- 
,'tau clutch, which seems proof against both use and abuse. A 
very clever design was seen on one of the smaller cars of this 
make. The waterjacket cover plates had tubes cast integral. 
These tubes, coupled together with a suitable union, entirely 
lispensed with an expensive water outlet manifold, as shown in 
Fig. 6. and the appearance of the car was in nowise cheapened. 
Knottier example of European thrift and ingenuity was the hood 
hinge on the Vinot-Deguinand, as shown in Fig. 7. The hood 
was not provided with a piano type hinge, but was made in two 
separate parts. Connecting the radiator and dashboard a strip 
>t flanged sheet metal was run just under the hood. This strip 
was about 1 1-2 inches wide, and carried four hooks, such as 
would be made by cutting the link of a chain through one side 
and spreading it. The hood sides were finished with rolled 
edges. Small square holes had been punched in two places on 
each of the hood sides so that they could be placed over the 




Fig. 2 — Renault oiling door of neat design 




hooks, which, conforming in shape to the rolled edge, gave an ex- 
cellent hinge action, with the advantage of instantaneous re- 
moval of either or both sides of the hood. - This design was 
really meritorious, for at less expense than the usual construction 
it accomplished more. 

An anomaly was noticed in the Salon exhibit of the S. P. O. 
automobile where the statement was heard that the Wasson pis- 
ton ring, American made, had enabled increased speed to be ob- 
tained with this car. The transmission on the S. P. O. is a nice 
example of compact design. The "Raceabout" type quite looked 
its name, for its appearance was attractive and "snappy." 

The Napier car was fitted with Rudge-Whitworth wire wheels, 
as shown in Fig. 8, which are now being extensively used in 
England. These wheels are interchangeable for either front or 
rear, and as the change is easily effected demountable rims are 
unnecessary. To Benz belongs the credit of designing a hood 
which conforms with the now popular type of torpedo body. This 
hood tapers both top and sides, so that there is no marked offset 
where hood and body join. Although others have attempted this 
none has seemed to give the proper effect. On the Itala four- 
cylinder of 33-4 bore. by 4 1-2 stroke no fan was used other than 
one in the flywheel. A simple type of slightly universal joint 




Fig. 4 — De Dion spring radiator support and hood catch 
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r'.g. 3 — Renault magneto drive, showing separate distributor 



Fig. 5 — De Dion tubular cross members 

made the connection between the clutch shaft and the transmis- 
sion. This joint consisted of a tube, sawed or slotted at each 
end. with the slots at 00 degrees apart, and two pins with 
flattened sides driven through the clutch and transmission shafts 
respectively. In the operation of the clutch the clutch shaft it- 
self moved, but it was stated that there was no difficulty in re- 
leasing the clutch even when the motor was developing its full 
torque. On the Itala the whole power plant and transmission 
are on a subframe, removable by taking out four bolts. The 
small Renault chassis was fitted with underhung rear springs. 
On the Renault limousines the roof was built with a transom 
which appeared to be a pleasing innovation, and also gave ventila- 
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don in abundance. One of the smaller Renaults, the 12-16 horse- 
power, had a fore-door limousine body, built with a hooded dash : 
board. This car was small enough to give the appearance of 
cosiness, and so graceful in its lines as to have absolute distinc- 
tion. It seated only four, including the driver, and had no parti- 
tion back of the front seats, evidently having been designed for 
the owner-driver. On some of the limousine bodies double win- 
dow frames were fitted, one frame having glass and the other a 
line mesh wire gauze. This feature should be much appreciated 
by those who like fresh air, but dislike dust. The gauze windows 
will probably find their greatest use in the Spring and Fall, when 
dust protection is needed, and yet fresh air is desired. The most 




Fig. 6 — De Dion scheme to eliminate water outlet manifold 




Fig. 7 — Vlnot hood hinge allows the hood sides to be removed 

recently imported Renault chassis had, at the top of the steering 
tube, a knurled knob that when turned to different positions con- 
trolled the admission of hot or cold air to the carbureter. On this 
chassis the individual oil leads to transmission and rear axle had 
been replaced with lever-operated trap doors accessibly placed, 
ine lever operating the oiling doors, when pushed to its lowest 
position, locked the door closed by toggle action. The Saurer 
compressed-air starter was shown on the largest chassis, and the 
catalog stated that an electric self-starter could be furnished for 
the 10-12 and the 12-16-horsepower cars. On the newest chassis 
it was noticed that the rear springs were underhung. 

At the Importers' Show it was most interesting to observe the 
general trend of foreign design. The European designer seems 
to study human nature as well as mechanisms. As automobiles 
are primarily built to sell, he makes just as much effort to find 
what the buyers like as he does to design the device itself. It is 
*nrirely probable that the managements of many of the European 
companies realize the importance of having the engineering de- 
partment and the sales department in the closest possible touch. 
\ very successful manager of the American selling branch of one 

it- ' i„,,T,»«f manufacturers stated that the factory in- 
)f Europe s largest _ ■> 

. . . ■ <.,,«ri?estions from the selling organization, and 

anab/i' accepted subk 
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Fig. 8 — Rudge-Whltworth wire wheels used on the Napl«r 




Fig. 9 — Showing frame offset just back of front wheels 

mentioned two instances where business had been much facilitated 
by alterations made. It is true without question that the European 
designers are dispensing with unnecessary mechanisms. Even- 
addition made to the basic chassis parts needs no designer 1 s argu- 
ment in its favor; the prospective buyer will himself argue for 
it and commend it, for it is placed for his convenience, and has 
been designed after a careful study of his wants. Somewhere 
behind these foreign cars, which both attract and please us, is 
most competent general management. 

No radical changes were seen. On the latest frames the offset 
is just back of where the front wheel strikes in. as shown in Fig. 
9. When it is remembered that frames usually break just back 
of the dashboard, due to the combined effects of load and the off- 
set usually located there, the idea of the forward offset will at 
once appeal. The cellular cooler does not seem to be holding 
its own, for many radiators were of the tube and fin class. The 
three-quarter elliptic rear spring appears standard construction. 
Electric lighting is slowly but surely coming to the front, al- 
though no generators were seen fitted to any of the cars at the 
show. However, from electric side and tail lamp equipment with 
storage battery it is only a step to complete electric lighting with 
headlights and generator. With the exception of the Silent 
Knight engine shown in the Knight-Daimler chassis no novelties 
affecting the basic ideas of conventional automobile design were 
on exhibit. It was noticed that almost a\\ of the bodies were of 
American build, which would indicate that out body buM*" 
have been able to entirely t\i~ . t x . „ In *' 

the work now being dor* f '« **> •^V^J*" " 
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catch the eye of the intending ourchascr. Little economies are 
everywhere apparent, but they are not the "penny wise" economies 
that offend, but have been brought about by good brainwork and 
much study on the part of those responsible. 

The Saurer truck, which is built in Switzerland, has two fea- 
tures that should arouse the envy of other motor car makers. 
One of these is the motor brake, and the other is the self-starter. 
When a truck weighing three tons and carrying a load of five 
tons is to be suddenly stopped from 12 or 15 miles an hour there 
is some work to be done. Taken on brake linings and drums this 
work means wear. The Saurer, by means of a sliding camshaft, 
makes the engine work as an air compressor, and thus gets brak- 
ing action. The engine is well adapted to this work, for what 
air compressor is as well fitted to take care of heat as the auto- 
mobile engine? The ordinary friction brakes are provided as 
well, so that both or either can be used. The self-starting device 
(Fig. 10) is not new nor is the motor brake. The Renault 
applies the Saurer starter under license, and Saurer has used it 
for several years. The self-starter is actuated by compressed air. 
This air is compressed by a pump on the clutch transmission 
shaft, and stored in a tank. The starting device consists of a 
rotary distributing valve, and a manifold to distribute the air to 
each cylinder. The rotary valve first opens the way for the 
compressed air to push down one piston, and then another, just 
as the explosion of gas later pushes the pistons down. The air 
pressure, however, is much lower than the pressure of ex- 
plosion. On a vehicle having pneumatic tires the same com- 
pressor inflates them. 



Garden Show Sets New Marks 

Never in the eventful history of motordom has there been 
such an exhibition as the recent Eleventh National Automobile 
Show, under the auspices of the A. L. A. M., at Madison Square 
Garden. In point of attendance, general interest on the part of 
the public, business for exhibitors and all-around satisfaction the 
late show has never been approached in the metropolitan field. 

Unlike the weather conditions that obtained during a majority 



of shows that have gone before, the weather was favorable 
throughout the two weeks. This may have had some effect in 
adding to the weight of the attendance, but it may be said with 
confidence that nineteen out of every twenty who did attend 
would have done so in the face of anything short of a blizzard. 

The opening was a wonderful success, with such a crowd 
present as never before assembled in the Garden. It has been 
estimated that at one time on the opening night there were not 
far from 25,000 persons in the amphitheater, basement and bal- 
conies. During the first week something over 173,000 visited the 
show. There were six full days and Saturday evening of the 
preceding week included in this computation. Figuring that 
Saturday as a full day, the attendance averaged close to 25,000 
each session. 

Compared with the attendance of the previous record show, this 
indicates an increase of over 40 per cent. More business than 
ever before was done during the week and trade was so lively 
for the accessory dealers and manufacturers who had space that 
there was a big rush for a renewal of contracts for the final 
week of the show. 

Truck week proved an astonishing success. The count showed 
that about 67,000 persons visited the Garden during the time the 
commercial wagons were on display. 

This would indicate an average attendance per day of slightly 
over 11,000. As the week saw the first truck show on record, 
there is no basis of comparison by which this army may be 
measured. 

The affair, covering both weeks, was well managed and it is 
not too much to say that dissatisfaction was entirely absent. 
Both exhibitors and public appeared to be well pleased. 

The feature of the final week was the intense business char- 
acter of the inspection of the trucks. Competent judges of 
industrial shows state that so much attention has never been 
given the details of any exhibition as was accorded the displays 
of the commercial vehicles. 

Already talk of future shows is being heard, but nothing of a 
definite character has been reported as to the annual exhibition 
of 1912. 



W. H. BRADLEY GATHERS FIGURES FOR THE PUR- 
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ACCORDING to semi-official statistics published on the re- 
cent Paris Automobile Salon, the average horsepower of 
the 117 chassis exhibited by 84 manufacturers was 12. 
and the average bore of the cylinders was about 80 millimeters, 




Fig. 10— Showing the Saurer self-starter 



or 3.1 inches. In 1906 the average bore was 95 millimeters, the 
decrease being largely due to the increased ratio of stroke to 
bore. The statistics only deal with bare chassis, complete cars be- 
ing ignored, for the most improved models were generally shown 
in chassis form only. The highest ratio of stroke to bore was on 
the Sizaire-Naudin car, with 70 by 170 millimeters, Hispano-Suiza 
had 80 by 180 millimeters, and Gregoire 80 by 160 millimeters. 
Out of the total number of chassis exhibited only 3 per cent, had 
a single cylinder, 1 per cent, had two cylinders, 77 per cent, had 
four cylinders, 18 per cent, had six cylinders and 1 per cent, had 
eight cylinders. The 77 per cent, of four-cylinder models were 
divided up as follows : Six per cent, with separate castings, 32 
per cent, with the cylinders in pairs, and 39 per cent, with all four 
cylinders in a single bloc. Of the 18 per cent, of six-cylinder 
motors 9 per cent, had the cylinders in three sets of two, 6 per 
cent, had two sets of three, and 3 per cent, had a bloc casting. 
The monobloc four- and six-cylinder models represented 42 per 
cent, of the total, compared with only 8 per cent, in 1906 and none 
at all in the year 1904. Motors with enclosed valve stems repre- 
sented about 30 per cent, of the whole. Ignition by high-ten- 
sion magneto was found on 98 per cent, of the chassis ; in 1906 
it was only found on 72 per cent, of the cars, and did not exist 
in 1902. Double ignition was only found on about 5 per cent, of 
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the total cars, and these mostly of foreign construction. There 
was a tendency this year toward variable ignition advance. 

Thermo-syphon cooling has made remarkable progress, as is 
shown by the fact that it was found on 56 per cent, of the chassis 
this year, compared with 14 per cent, in 1906. The pump was 
used on 44 per cent of the cars, compared with 86 per cent 
four years ago. In connection with thermo-syphon cooling must 
be noted a tendency to place the radiator back of the motor. The 
show was about equally divided in the matter of clutches. The 
metallic section was responsible for 46 per cent, multiple-disc 
or dry-plate clutches, and 52 per cent, were leather cone clutches. 
These latter could be subdivided as follows: Ordinary cone, 32 
per cent ; inverted cone, 20 per cent. There were a few isolated 
examples of friction drive. Although there is a strong tendency 
toward four-speed gear boxes, the three-speed gear set is the 
most frequently found, for it is used on the many light cars 
which do not need the extra gear and on most of the six-cylin- 
der models which can dispense with it owing to the greater 
suppleness of the motor. The proportions were 5 per cent, with 
only two speeds, 51 per cent, with three speeds, and 44 per cent, 
with four speeds. 

Shaft drive was employed on 94 per cent, of the chassis, com- 
pared with 63 per cent in 1906. Chain drive, which was em- 
ployed on 62 per cent, of the cars in 1902 and 37 per cent, in 1906, 
has dropped down to 3 per cent for the year 1910. Of these 
3 per cent, nearly all had the chains encased. The De Dion type 
of transverse cardan shaft was found on the Bazelaire and 
Pilain chassis, and worm drive was used on the English Daimler 
and a 20-horsepower Darracq model. 

A variety of methods was adopted for anchoring the rear 
axles. On 57 per cent, of the chassis there was neither torque 
tube nor radius rods, the effort being absorbed by the springs 
only. Other methods employed were radius rods below the frame 
members, as on the Brasier and Rochet-Schneider, and a central 
tube terminating in two arms attached to the transverse frame 
member carrying the gear box, as on the Fiat and Panhard- 



Levassor models. A few, as Mer*^^^ — 3^*? », *t 0r 
triangular arrangement of rods. T"*^^.^" sA^ s ft-**' 



r s c , 

classes, a tube carrying the propel * ^/gii].. ' 0f " ro main 

methods of attachment, and a tri*** ^ r St nict Ur * e/thlr 0/ 
pressed steel or two separate tubes- ^tir e and Gottereau 

were the only firms having a double t^PC of rear ax/g aIJowjng 
the rear wheels to be canted. 

Owing to the great variations in de'*/ it was impossible to 
draw up accurate statistics regarding rear axle construction. Not 
much change had been made in the matter of brakes. Isotta- 
Fraschini and Rolland-Pilain employed front wheel brakes. 
There was a tendency to rib the drums of internal brakes, or to 
carry ribs on the shoes in the case of external brakes, a good 
example of this being found on the Renault. A compensating 
mechanism was found on about half the chassis, and in a few 
cases (Renault and Lion- Peugeot) a differential mechanism was 
employed to transmit equal braking effort to the road wheels. 
Wire wheels were only represented on 6 per cent, of the Con- 
tinental products. 

Chain drive for the camshaft or shafts and the magneto shaft 
was employed on the following makes: La Buire, Gregoire, 
Aster and Sizaire-Naudin. Ball-bearing crankshafts were found 
on motors presented by Bozier, Darracq, Delage, Hispano-Suiza, 
Pipe, Saurer, Sautter-Harle and Turicum. 



Officers for New A. M. A. of A. 

Quarters for the newly-formed Automobile Manufacturers' 
Association of America have been definitely selected, but formal 
announcement of their location has not yet been made. The suite 
where headquarters of the new body will be located is on Fifth 
avenue. 

An annual show will be the chief industry of the association 
and it will be held in the new Palace building, which it is ex- 
pected will be completed by next Fall. 



Coming Events 



CALENDAR OF FUTURE HAPPEN INQ8 
WILL HELP THE READER KEEP HIS 
MEETINGS AND OTHER FIXTURES 



IN THE AUTOMOBILE WORLD THAT 
DATES STRAIGHT — SHOWS, ANNUAL 



Jan. 14-28 Philadelphia Annual Show, Philadelphia Licensed 

Automobile Dealers' Association, First and Third 
Regiment Armories. 

Jan. 28-Feb. 4. . .Chicago Coliseum, Tenth Annual National Auto- 
mobile Show Under the Auspices of the National 
Association of Automobile Manufacturers, Inc., 
Pleasure Cars and Accessories, Exclusively. 

Jan. JO-Feb. 4... Troy, N. T., Annual Show, Troy Automobile Club, 
State Armory. 

Feb. 1-4 Worcester, Mass., Annual Show, Licensed Auto- 
mobile Dealers Association of Worcester. 

Feb. 6-11 Chicago Coliseum, Tenth National Automobile 

Show Under the Auspices of the National Asso- 
ciation of Automobile Manufacturers, Inc., Com- 
mercial Vehicles, Pleasure Cars, Motorcycles and 
Accessories. 

Feb. 4-11 Buffalo, N. T., Ninth Annual Show, Automobile 

Trade Association of Buffalo, Broadway Arsenal. 

Feb. 9-11 ..Davenport, Iowa, Second Annual Show, Davenport 

Automobile Club. 

Feb 13-18 Washington, D. C, Annual Show, Convention 

Hall. 

Feb 13- IS St. Louis, Mo., Fifth Annual Show, Coliseum. 

Feb. 13-18 Winnipeg. Man., First Annual Show. Winnipeg 

Motor Trades Association. 
Feb 13-1> Kansas City, Mo., Annual Show, Motor Car Trade 

Association. 

Feb 14-19 Dayton, O., Second Annual Show, Memorial Build- 
ing. 

Feb 15-18 Grand Rapids, Mich., Annual Show. 

Feb 18-25 Minneapolis, Minn., Annual Show. Minneapolis 

.Automobile Show Association, National Guard 

Armory. 

F.h it ?R Brooklyn. N. T., Annual Show. Brooklyn Motor 

Vehicle Dealers' Association. 23d Rest. Armory. 
r.K 11 »t FMnK'hamton, N. Y., Second Annual Show. Blng- 

fet> is-za harriton Automobile Club and Chamber of Com- 
merce. State Armory. 
„ . .„ „ vpwark. N. .T.. Fourth Annual Show, New Jersey 

F* b Automobile Exhibition Co. 



Feb. 18-25 Albany, N. Y., Annual Show, Albany Automobile 

Association, State Armory. 

Feb. 20-25 Cincinnati, O., Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-25 Portland, Me., Sixth Annual Show, Auditorium. 

Feb. 20-26 Omaha. Neb., Annual Show. Omaha Automobile 

Association. 

Feb. 21-25 Baltimore, Md., Annual Show, Automobile Club 

of Maryland, Fifth Regiment Armory. 

Feb. 22 Cleveland. O., Annual Show, Cleveland Automobile 

Show Company. 

Feb. 24-27 New Orleans, La., Annual Show, New Orleans 

Automobile Club. 

Feb. 25-Mar. 4... Toronto, Ont., Automobile Show, Ontario Motor 
League. 

Feb. 25-Mar. 4... Kansas City, Mo., Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 

Feb. 28 -Mar. 4... Sioux City, Iowa, Second Annual Show, Sioux City 
Automobile Dealers' Association, Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual Show, 

„ „ Licensed Automobile Dealers' Association. 

M ar - 7-11 Des Moines, la., Third Annual Show, Des Moines 

v..- m i« £ u ' omobll \,P e a.lerB' Association. Coliseum. 

Mar - 14 " 18 s . yr . acus t'„ N - Y. Third Annual Show, Syraf" 88 

Mar. 14-18 AenTr^Co, A88 Delation. Stale Armory-,. 

me n n \%', 0 ^-. Annual Automobile Show. 

Mar. 15-18 Louisville v- Fl ^<J, Co'.orauo AuriUorlurn. M ,tot«°- 

M ,r ™}* T>eal e rS v - Aimual Show, LoulsvlUeVV^ 

Mar. 25-Apr. 1. . .Bu&^n* c^>\ S^. Pit Ste8 ^ o£*(. 
Mar. 25-Apr.8.. ^ ^ Boat f A e* 

^V^t^V^- w * ****** M 

Apr. i-8 S^^\^V^WW^. T>W^Vtv< 

X VV uvwwK\% 
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**\ A/HAT the buyer wants to know." This subject 
is being handled in The Automobile this 
week. Reduced to its simplest terms, the buyer of 
acumen knows his need, and then he has to ascertain 
who can fill the want. The purchase of an automo- 
bile is rendered difficult due to the so-called salesman- 
ship that passes current not only in the automobile fra- 
ternity but in every art outside of the steel, sugar, and 
one or two other trades where the vendor seems to be 
able to decide upon what the purchaser will have to take 
or go elsewhere. There is some virtue in ''sugar meth- 
ods" : they save time ; mistakes are less likely to creep 
. in. and to the purchaser who knows what he wants it is 
a mere matter of going to the place where they make it. 
When a well-dressed, suave, poorly informed individual 
is given the task of disposing of automobiles, he col- 
lects a carload of alleged selling points, and, gatling- 
gun fashion, he fires them at the prospective whose sole 
misfortune lies in the fact that all he wants is an auto- 
mobile. It would be a great step in the direction of 
economic progress if the salesman would tell the pros- 
pective just what he has to sell, permitting of the ready 
purchase of the car, thereby getting possession of funds 
that are necessary to his well-being, on a business basis. 

* * * 

**/^\N a business basis." It is an ancient fiction that a 
business man can toy with license far beyond the 
point where a risk would become imminent were the same 



transactions traced to a person with a "pedigree." It is 
fortunate that automobile builders are training their 
representatives into the idea that a customer must be 
protected. It is no longer "business" to cheat. The new 
idea is based upon the value of a satisfied customer. 
Experience indicates that a customer is the easiest man 
in the world to send away in a contented state of mind ; 
he either wants what he decides will be efficacious for 
him, or he desires that the seller shall stand behind that 
which he recommends as being better for the intended 
purpose. The seller has no right to induce a purchaser 
to change his mind, excepting with the understanding 
that the purchaser shall be protected to the fullest ex- 
tent. The great department stores have grown up and 
prospered under the plan v/hich permits any purchaser 
to return the goods if they are not as represented. 



C TANDING on the threshold of a marvelous increase 
in the automobile business, due to the. impetus that 
is being given the freight automobile situation by the 
better understanding that merchants have of the capabili- 
ties of modern well-made cars devoted to this purpose, it 
remains for the builders of automobiles who should be. 
and probably are, better informed than merchants in the 
matter of the proper use of freight automobiles, to look 
well to what they do. The history of the passenger 
automobile industry should serve in the capacity of bal- 
ance-wheel. In a recount, in a brief way, of the history 
of the automobile business, some of the older models are 
reproduced this week in The Automobile, and while 
they present a certain quaint appearance, and are likely 
to open the floodgates of reminiscence, the fact remains 
that they should serve as an object lesson to those who 
contemplate the building of freight automobiles. It is 
self-evident that these cars, most of which are less than 
ro years old, were built under a poor conception of the 
necessary qualifications of passenger automobiles. Are 
we to start out at this late day and build freight auto- 
mobiles with a poor conception of the requirement and 
of the cars that must fulfill the need? If so, the builders 
thereof will have a large percentage of their investments 
tied up in obsolete plans, patterns, templets and gauges, 
just at a time when it will be necessary for them to under- 
take the rebuilding of their product, and they will have 
to reassure merchants that the newer effort will be of 
permanent value. 



\ A/ORM gear drives are coming into vogue for freight 
" * automobile work, due to the fact that the speed of 
the car on the road must be slow, and the speed of the 
motor must be relatively high. A secondary advantage 
may be traced to the noiseless performance of worm 
gears as compared with double reduction gears of other 
types, and it is worthy of note that the worm drive is 
highly efficient when the motor operates at a high speed, 
and a secondary shaft is driven at a low speed. Regard- 
ing the efficiency of a properly made worm gear, there is 
nothing to be said excepting in its favor, and referring 
to life, there are vast numbers of worm drives that have 
been in constant service under exacting conditions for 
twice as many years as the automobile business is old. 
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HAPPENINGS OF THE WEEK IN VARIOUS SECTIONS Ot^ /? e C °ONTrv 
GATHERED BY THE 84 SPECIAL WRITERS AND CORRESf* 7 °£HTs 
AUTOMOBILE" 



Or "THE 



What General Manager Alfred Reeves, of the A. L. A. M., Has to Say About the Future of the Commercial Vehicle 
and the Influence Thereon of the Recent Show — Death of Arthur N. Jervis, Publicity Manager for the Alco — 
Truck Week at the Philadelphia Show — Aftermath of the Detroit and Milwaukee Shows — Waiting for the 
Word to Open the West's Biggest Exhibition — News of the Preparations Being Made for the Local Shows 
Throughout the Country — Trade Brevities of All Sorts. 



Reeves Gists Lessons of Truck Show 



ALFRED REEVES, general manager of the A. L. A. M., 
in discussing the commercial or freight vehicle in rela- 
tion to its development as shown in the final week of 
the recent exhibition at Madison Square Garden had the follow- 
ing comment to make through The Automobile: 

"It is a moral certainty that this the first real show of the 
freight vehicle has proved to the American public that the motor 
truck has arrived. It has had the same effect on the business 
men of this country as the early shows had on the general 
public 

"Prior to the time the automobile became known to the bulk 
of the people, it was said that the motor car was a fad and the 
toy of the rich. Wrong ideas concerning the truck had permeated 
the minds of many business men and the recent show had the 
broad effect of familiarizing the merchants and municipalities 
with the truck, just as in the earlier days the general automobile 
shows familiarized the public with the passenger motor cars. 

"The show was a success beyond the most optimistic ideas of 
the management. In the matter of attendance, which was be- 
tween 10,000 and 12,000 a day during the whole week, it proved 
to be much greater than any of the early shows. In the business 
done by the exhibitors another striking success was scored. 

'The feature of the show that would impress the ordinary 
business man with the most "force was the extraordinary variety 
of cars, ranging from the smallest and lightest to the largest 
and heaviest that could be classed among motor trucks. Each 

maker seemed to 
have chosen a 
field all his own 
and as a conse- 
quence there was 
no apparent over- 
doing of the 
, package delivery 
types nor of the 
five-ton giants. 

"Almost all the 
trucks shown 
were specially 
made for freight 
work and the 
made-over touring 
car that once 
masqueraded in 
the guise of a 
truck was agree- 
ably absent. A 
most important 
feature from the 
viewpoint of the 
consumer was 




Alfred 



Reeves. ^enereJ 



man*xer A. L>. A. H. 



that the trucks displayed have had the benefit of four or five 
years' experience in actual practice and have been strengthened 
in all the weak spots that have been developed during that time. 
The matter of accessibility of parts has been considered carefully 
and will undoubtedly work out for greater economy. 

"Even the tire problem has moved many steps toward solu- 
tion. The truck of the future that will meet with favor at the 
hands of business men looking for service and economy will 
have to be inexpensive to maintain and operate. 

''Unless the freight vehicle is capable of effecting a radical 
saving in the actual cost of transportation of merchandise, be- 
sides performing more quickly and completely, it will have 
trouble in supplanting the horse-drawn vehicle. Putting trucks 
into the service of business houses is a displacement proposition, 
but anyone who attended the show must feel that the truck is 
now in that position where it can demonstrate its value to such a 
degree that.it will warrant any business house in installing it in 
place of horse-drawn vehicles." 



Goodrich Company Elects Officers 

Akron, O., Jan. 23 — At the annual meeting of the B. F. Good- 
rich Company, January 18, the stockholders heard an encourag- 
ing report of the business of the past year, when the volume 
transacted exceeded any previous year. The outlook for next 
year is exceedingly bright and an aggressive campaign will be 
carried on as in past years. 

The directorate and officers for the coming year remain un- 
changed. B. G. Work was elected president by the directors ; 
F. H. Mason, first vice-president; H. E. Raymond, second vice- 
president; C. B. Raymond, secretary and assistant treasurer; W. 
A. Means, treasurer; E. C. Shaw, general manager of works. 

The stockholders re-elected the following directors: B. G. 
Work. George W. Crouse, F. H. Mason, E. C. Shaw, H. E. 
Raymond, C. B. Raymond, C. C. Goodrich. 



American Motors Enters Field 

Indianapolis, Jan. 23 — The American Motors Company, a new 
corporation, has succeeded the American Motor Cat Company, 
buying the property and plant, and will continue the manufacture 
of the American models. 

With an authorized capital^- 0 i $1,000,000 the new com- 
pany has been incorporated, > u • i 1 H»° a \ 
of New York ChyVjuo^ T ? ^ oS** °K 
Indianapolis. Mr. H an dl ^W*^ atid ^ D< ^- 
Longaker, who was p tts ;^ V ^ \>ttt ^fAt4 pttS\4^ C°** 

T.i-r l0 > «* * ** %■ c,<. 

Motor Company, ^ t ^xV, ^WMffl Ytt IW. tt & . ° 

to assume the * ^- ^ ■ * - * 
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Trucks Follow Pleasure Gars at Quaker Show 



PHILADELPHIA, Jan. 21.— Getaway day for the gasoline 
pleasure cars was marked by an enormous crowd that 
flocked in ever-increasing numbers to both the First 
and Third Regiment Armories, and the first week of Phila- 
delphia's Show closed in a blaze of glory. Having had their 
innings and been the cynosure of all eyes for the week these 
cars Monday give way to the electrics and commercial ve- 
hicles, which will hold the boards for the second and final 
week. The accessories exhibit, greatly augmented since the 
opening last Saturday night, remains, having been considered 
of sufficient importance to be continued throughout the two 
weeks. 

With the closing of the first week, the scene shifts exclu- 
sively to the Third Regiment Armory, Broad and Wharton 
streets. Admittedly the most pretentious event of its kind 
ever held here, the public was quick to show its appreciation, 
which manifested itself in daily and nightly attendances that 
were only limited by the size of the armories, and there are 
no signs of abatement in the interest, a fact that augurs well 
for next week. Financially, in number of sales actually made 
and those in prospect, and in the number of visitors, all former 
efforts have been easily outdistanced. 

A fact worthy of observation during the week has been the 
large number of sightseers present — that is, persons who don't 
own cars, but who seized every opportunity of increasing their 
knowledge on the subject. It hasn't been so very long since 
automobile shows to the lay mind were considered part and 
parcel of those directly or indirectly connected with their 
manufacture, distribution or those fortunate enough to pos- 
sess machines of their own, and that as far as the average 
citizen was concerned such exhibitions were not in his line. 

But as far as the aforementioned average citizen was con- 
cerned this week, he was fully as much in evidence as his more 
fortunate brother. And to demonstrate that his tribe is in- 
creasing, any number of cases might be cited where a visitor to 
the Show, perhaps only perfunctorily interested before at- 
tendance, has emerged a "bug." And surely no Doubting 
Thomas could have visited either or both of the local armories 
this week without a lasting impression that the motor car as a 
means of transportation is an indispensable article. As illus- 
trating the widespread interest in this year's show : It has been 
customary in preceding shows, and it was deemed advisable, to 
set apart a day during Show Week when, in order to limit the 
attendance to " prospectives " and to insure would-be buyers 
the attention commensurate with the important function of 
selection, double admission would be .exacted. Wednesday was 
the day selected, and in consequence of the increased charge 




Looking along the main aisle at the Philadelphia Commercial 
Show In the Third Regiment Armory 



was dubbed " Millionaires' Day." Yet it is doubtful if this had 
a deterrent effect on any considerable number, for Wednesday 
was a banner day. And the fact that manufacturers have ap- 
parently reached such a stage of mechanical construction that 
the changes occurring from year to year make no appreciable 
difference in external appearance has tended to swing into line 
the man who, though he might be able to purchase one car, 
could not afford to buy a new model with each succeeding 
season, were radical changes to be made, and who would be 
sensitive to the gibes of sarcasm that formed the lot of the rider 
of an out-of-date bicycle when that vehicle was in its heyday. 

Although Saturday the formal opening of the Show took 
place, Monday really marked the beginning, for on' that day 
many exhibits that had formed a feature of the Madison Square 
Garden Show were installed. All told, there was a total of 54 
different makes of cars on view, and as each exhibitor had more 
than one exhibit, and some as high as four or five, there were 
probably 150 cars in the two armories. And sharing honors 
with them were trophies that silently, but none the less elo- 
quently, told of many a thrill. The sentimental value of an 
emblem that betokens superiority of endurance or speed is in- 
calculable, and such prizes were at the Third Regiment Armory 
aplenty. Probably holding chief interest for Philadehihians was 
the Fairmount Park Road Race trophy which the big Chadwick 
No. 12, also on view, won in a gruelling finish by the narrow 
margin of six seconds. Then there were the Vanderbilt Cup, 
the Lozier 24-hour prize cup, the Indianapolis trophy, the Cobe 
trophy and many others, all of which attracted attentioa 

A total of 31 makes was represented at Broad and Callowhill 




The Autocar exhibit, a local product, came In for a share of 

attention 



streets— Buick, Cadillac, Cartercar, Columbia, Courier, E-M-F 
"30," Everitt "30," Flanders "20," Garford car, Haynes, Hudson, 
the Hupmobile, Jackson, Kissel Kar, Knox, Marion, Maxwell, 
Mitchell, National, Oakland, Overland, Palmer-Singer, Peerless, 
Pierce-Arrow, Reo, Selden, Stanley, Stearns. Stevens-Duryea, 
Stoddard-Dayton and the Studebaker— and though the lack of a 
building sufficiently large to house the exhibition under a single 
roof is a matter to be regretted, free motor bus service between 
the armories quickly transported patrons from one show to the 
other, a very popular innovation that made an instant hit. Broad 
street has presented a most attractive appearance throughout the 
week, having put on gala garb in honor of the occasion. Par- 
ticularly does this apply to the neighborhood of the First Regi- 
ment Armory, from this building south to the City Hall consti- 
tuting Automobile Row. Vari-colored bunting and pennants* 
decorated all the buildings, the individual exhibits of those com- 
panies necessarily barred from the Show, by reason of it being 
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exclusively of licensed cars, being invitingly on display. No car 
lacked its champions, and whether in view in either of the ar- 
mories or privately shown, each had its quota of devotees, with 
the consequence that every car was "the best." Recent happenings 
in the motor world tended to add more than an ordinary attrac- 
tiveness to some of these, principally the Otto and the Ford. 
Occupying a goodly portion of the spotlight at the present time, 
naturally the Ford automobile was the subject of attention, and 
the new models displayed at the local branch offices of the Ford 
Motor Company, No. 250 North Broad street; daily drew crowds. 
Here were conspicuously displayed, too, all the working parts of 
the Ford chassis in operation. The Fanning Motor Company is 
conducting a private show at Broad and Race streets, where a 
complete and comprehensive line of the Bergdoll car, a Philadel- 
phia product, is on view. The Alpena, a newcomer here, made by 
the Alpena Motor Car Company of Alpena, Mich., is also among 
the numerous array of auxiliaries. The Eastern Motor Sales Com- 




The Garford line was well represented 

pany is the distributer of this car, with temporarily-established 
salesrooms at No. 1510 Chestnut street Indeed, motor interest 
in Philadelphia is at flood tide, and many as are the exhibits 
inside the big armories, the number outside is legion. An in- 
centive that has figured greatly this year has been the delightful 
weather. With days that were more like spring or fall than mid- 
winter, every inducement was for the outdoors, which redounded 
to the benefit of the Show. 

The number of different makes of cay on show at the Third 
Regiment was slightly less than at the First Many of the higher- 
priced machines were here, and their immaculate appearance pre- 
sented a beautiful contrast with the color scheme of white. All 
told, there were 23 makes — Alco, Autocar, Brush, Chadwick, 
Chalmers, Elmore, Locomobile, Lozier, Marmon, Matheson, Mer- 
cer. Oldsmobile, Packard, Pope-Hartford, Premier, Pullman, 
Rainier, Regal, Royal Tourist, Welch, White and Winton. 

The Matheson exhibit was specially attractive to the admirers 
of the six-cylinder automobile and in fact all the companies that 
showed this type of motor received much attention. 

Monday at noon an entirely different scene will be presented 
for public approval when the doors of this armory are thrown 
open for the final week. Trucks of every size, shape and capacity 
will divide attention with the silently-moving and graceful electric 
town cars, a representative list of both branches of the trade 
being assured. The following are the exhibits in the Com- 
mercial Vehicle section: 

Alco, Longstreth Motor Car Company, 253 North Broad street; 
Autocar, Autocar Company, 249 North Broad street; Alden 
Sampson, United Motor Philadelphia Company, 207 North Broad 
street; Baker, C. A- Haines & Co., 2214 Spring Garden street; 
Brush, Oxford Automobile Company, 518 North Broad street; 
Commercial. Commercial Truck Company, 27th and Brown 
streets- Garford, Eldredge & Wagner, Odd Fellows' Temple, 
Broad and Cherry streets ; Knox, North Philadelphia Automo- 
biie Station, 3425 North Broad street; Mack, Mack Brothers' 




Line-up of trucks and other commercials along the south aisle of 
the Third Regiment Armory 

Motor Car Company, Broad and Wallace streets ; Packard, Pack- 
ard Motor Car Company, 216 North Broad street; Peerless, Au- 
tomobile Sales Corporation, 144 North Broad street; Pierce- 
Arrow, Foss-Hughes Motor Car Company, 201 North Broad 
street ; Reo, Prescott Adamson, Broad and Spring Garden streets ; 
Waverley, Waverley Electric Company, 2043 Market street ; 
White, The White Company, 629 North Broad street. 
The e.lectrics shown are: 

Babcock, A. G. Spalding & Bros., 202 North Broad street ; 
Baker, C. A. Haines & Co., 2214 Spring Garden street; Detroit, 
J. C. Parker & Son Company, 17 North 21st street; Rauch & 
Lang, General Motor Car Company, 227 North Broad street; 
Studebaker, Studebaker Brothers Company, 18th and Noble 
streets; Waverley, Waverley Electric Company, 2043 Market 
street; Woods, Woods Electric Garage, 21st and Market streets. 



Milwaukee Show Set New Mark 

Milwaukee, Jan. 23 — The third annual Milwaukee show, Jan- 
uary 14 to 20, established many new records for such expositions 
in Milwaukee. The attendance was 24,083 for five days and six 
evenings, or about 5,000 more than attended the six-day show in 
1910. Reliable figures gathered from exhibitors show that 180 
cars were actually sold at the exhibits, the total value of these 
being $550,000. Forty orders for trucks were taken by exhibi- 
tors, with a total value of $100,000. The number of pleasure 
cars exhibited was 193, giving a ratio of sales of nearly one to 
one. Forty trucks sold against 44 exhibited gives a like ratio. 

So successful was the show that the Milwaukee Automobile 
Dealers' Association has already taken an option on the entire 
Auditorium for next year. The policy will remain practically 
unchanged, having been entirely satisfactory. 

On Friday evening, the closing night of the show, the associa- 
tion, in co-operation with the Wisconsin State A. A. and Mil- 
waukee A. C, entertained about forty members of the Legisla- 
ture. Upon the arrival from Madison, the legislators were 
transported to the Hotel Pfister for dinner and then to the 
Auditorium. Many of them were enlisted in the cause of good 
roads, reasonable motor car legislation and other legislation as 
the result of the courtesy shown by the associations. 
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New England Hotel Keepers Settling 
Down to Conservative Business : T?v 

How to attract automobilists to good hotels when they are 
on touring bent is a problem which has confronted hotel' men 
everywhere, and most of them have learned that automobilists 
as a whole are a conservative class, and they must be presented 
with conservative advertising by the hotel manager who desires 
to attain success. In the past hotels have suffered because they 
failed to appreciate the fact that not a few advertising schemes 
were catch-penny affairs which would do no great damage from 
the point of view of the mere cost of the advertising, but the 
bad impression they left with automobilists resulted in a falling 
off of business. The New England Hotel Association, which is 
composed of the hostleries of reputation in this most interesting 
touring section of the country, are taking steps in the direction 
of assuring automobile tourists that they will not be misled by 
promiscuous and ill-advised advertising matter, and they propose 
to confine announcements of accommodations to intelligently 
directed and truthful statements of fact. The last effort on 
the part of the association will best be told by publishing ver- 
batim a letter from President Almon C. Judd, which was ad- 
dressed to President H. M. Swetland, of the Automobile Blue 
Book Publishing Company, 231-241 West Thirty-ninth street, 
New York City : 

"It gives me great pleasure to Inform you and you are hereby 
authorized to state that the New England Hotel Association has 
officially endorsed the New England edition of the Automobile 
Blue Book for a period of five years and that we have agreed 
to confine our advertising for Automobile guide book purposes to 
your publication. 

"We were led to take this action believing that it was for the 
best interests of the hotels that are represented by the 160 mem- 
bers of our organization, which means practically all of the lead- 
ing hotels of New England — and also the Interests of the motor- 
ing public who are our patrons. 

"your book is the acknowledged standard guide book; the road 
information having been carefully collected by experienced men 
covering the roads of New England In your cars, and, while re- 
vised and published yearly, there is no need for any similar pub- 
lication — and there cannot be for a long time to come, and then 
only at a great expense to compile the same. 

"If the touring motorist will but buy a Blue Book and start for 
New England he can easily And the way, and we assure him that he 
will And good roads, magnificent scenery and good hotels, whose 
proprietors will treat him fairly. New England hotels are famous 
the world over for excellent and fair dealing." 



Black-Grow Drops the Black 

Announcement is made by the Crow Motor Car Co., of Elk- 
hart, Ind., that henceforth the word "Black" will be dropped 
from the name of the car manufactured by that company. Here- 
after the line will be known as the "Crow." 

Martin E. Crow has been re-elected president of the company 
and Otto F. Rost who for two years has handled the eastern 
and export business of the company will have charge of sales 
not only in the east but in New England and the export busi- 
ness as well. 



Luce on Bay State Board 

Boston, Jan. 23 — Morton H. Luce, New England manager for 
the Velie Motor Vehicle Co. has just been appointed a member 
of the contest committee of the Bay State Automobile Associa- 
tion of Boston, by President E. A. Gilmore. Mr. Luce has ac- 
cepted. 

It is the intention of the directors and the contest committee 
to arrange a series of automobile contests and hill-climbs during 
this year. The members of the contest committee are: Harry 
W. Knights, Chester I. Campbell and Mr. Luce. 



cubic inches, which was won by a Knox (Nikrent) in 3:38 2-5 
and a free-for-all handicap which was also won by a_ National 
(Wilcox) in 3:42 4-5. 

The ten-mile free-for-all was captured by a Simplex in 6:54 
and the 50-mile race limited to 600 inches was won by a National 
in 40:23 4-5. 



United States Tire Co. Incorporated 

Combining the sales departments of the Hartford Rubber 
Works Co., the M. and W. Co.; G. and J. Tire Co., and the 
Continental Caoutchouc Co., a new company, under, the title of 
the United States Tire Co., capitalized at $500,000, has been in- 
corporated. 

The four companies have been allied as members of the Rub- 
ber Goods Manufacturing Co., a branch of the United States 
Rubber Co., and as far as the manufacturing end of the busi- 
ness is concerned they will retain their corporate existence as 
heretofore. 

E. S. Williams has been chosen president of the new firm 
with C. J. Butler as vice-president. J. M. Gilbert, general man- 
ager of the Continental Caoutchouc Company, becomes general 
manager of the United States Tire Co., with J. D. Anderson as 
general sales manager. 

According to official announcement the big company was 
formed to accomplish some economies in administration and to 
check competition among themselves. Other officers will be 
elected in the near future. 



Baltimore Club After Law Breakers 

Baltimore, Md., Jan. 23. — The Automobile Club of Maryland 
has furnished motorists of this city with cards, asking them to 
report on them any cases of speeding, reckless driving, etc., by- 
chauffeurs, and return the information to the club. 

The club has decided on the following plan in coping with 
the reckless speeding craze : First offense the owner of the 
vehicle will be notified. Second offense the matter will be 
turned over to the proper authorities for prosecution, and third 
offense the proper authorities will make application to the 
Motor Vehicle Commissioner to have the registration of the 
car canceled. 



Checking Your Odometer 

Many automobile owners are anxious at times to know 
whether or not their odometers are registering distances ac- 
curately. It will be interesting for them to know that the Bureau 
of Taxicab Inspection has established two measured miles, one 
on Seventh avenue and one on Eighth avenue, as shown in the 
accompanying diagram which is reproduced from advance sheets 
of the Official Automobile Blue Book for 1911. 

As will be noted in each case, the starting point at which the 
odometer should be set at 00.0 is indicated by a cut in the curb 
50 feet south of the building line; on Seventh avenue, between 
Twenty-first and Twenty-second streets, and on Eighth avenue 
between Twenty-eighth and Twenty-ninth streets, the Seventh 
avenue mile ending at Forty-second street and the Eighth ave- 
nue mile at Forty-ninth street, each on the south building line. 

A longer check would be from the south building line of 
Thirtieth street on Fifth avenue, ending at the north building 
line of 109th street, a distance of four miles. 



Top-Heavy Card at Los Angeles 

Los Angeles, Cal., Jan. 23 — Six races were decided on the 
one-mile board saucer yesterday. The program consisted of 
one-mile time trials in which the fastest time was made by a 
National (Wilcox) which covered the distance in 39 seconds. 

There were three five-mile events, including a free-for-all. 
won by a National (Wilcox) in 3 :2i ; a race limited to 600 
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THOSE who visit the automobile shows once, or perhaps 
twice, a year, and limit their further activities in the 
matter of tires to the purchase of the re-equipment of 
their automobile to whatever extent the occasion requires, might 
not have time to study the situation broadly and learn of the 
great industry that is growing up under their residential nose. 
Since the best way to describe a thing is to show it, The Auto- 
mobile instructed a battery of photographers to visit the haunts 
of tire-makers on Manhattan Island and bring back enough evi- 
dence to convince an interested reader that the tire industry is 
large and prosperous, and it occupies a niche of great promi- 
nence in the business world with splendid headquarters in the 
midst of the busiest section in New York City. Were the tire- 
makers to "fold their tents like the Arabs * * *," "Automobile 
Row" would look very much as if it were shot to pieces. 

In the recount of the tire industry, not overlooking its rami- 
fications, there seem to be 94 makers of tires in America ; at 
all events, 04 concerns listed as engaged in the tire manufac- 
turing industry, and since tires without rims would be impossible, 
there are 53 rim-makers whose support lends substance to the 
main idea. Apparently there are 35 makers of inner tubes, 
quite a number of whom are in addition to tire-makers and then 
there are 42 makers of jacks with an enormous business that 
must be directly traced to the use of pneumatic tires on auto- 
mobile wheels. It might be too much to claim that the 40 kinds 
of shock absorbers to be had are companions to tire-makers, but 
the law of probabilities, which comes to our support whenever 
the situation looks vague, seems to indicate that shock absorbers 
do belong to the tire family because prior to the coming of 
the pneumatic tire there were no shock absorbers either made 
or used. The reason for this peculiar state of affairs is due to 
the fact that when pneumatic tires were made practicable the 
speed possible of attainment with vehicles was increased so 
enormously that a want for shock absorbers crept in, and in 
the final analysis of the automobile it will probably be said 
that tires have to do with the making of speed and shock ab- 
sorbers are used to dampen the ardor of the body oscillations 
for the edification of those who ride in the tonneau. 

Quite a Number of Inflated Ideas Pass Current 

Were one to listen to the siren call of the thimble-rigger of 
Wall street and the seer of "Throgmorton" street as they madly 
attempt to attach wings to the heavier-than-air machine called 




the "rubber market," and hear them reci|e their little piece, in- 
cluding, the statement of how the coming of the automobile enor- 
mously increased the demand for rubber, they having in min,d 
tires, it would be essential to gather the • impression that rirbs 
are made of rubber. _ ,' ; 

The automobilist who will examine the section of a pneumatic 
tire, referring to the casing, will find that it is composed of a 
number of layers of "frictioned fabric," in other words, layer 
upon layer of the fruit of the loom in the form of cotton, and 
each layer of cotton fabric has a coating of rubber applied to 
it, which operation is done on the cotton fabric prior to its use 
in the building of the tire. Quite a number of tires are made 
with five of these layers of frictioned fabric, and the exterior 
armor over the fabric is in the form of a layer of rubber com- 
position over which is placed the tread. 

The practice is not the same in all tire making plants, but, as 
a general proposition, the composition used in frictioning the 
fabric carries about 80 per cent, of rubber, but of the whole 
volume occupied by the friction fabric the textile material rep- 
resents over 50 per cent. Referring now to the protecting layer 
outside of the textile material, it is a toughened composition 
carrying perhaps 60 per cent, of rubber, and the tread, which is 
designed for great toughness and the other properties re- 
quired at the point of contact of the tire with the road, has less 
of rubber, so that when a casing is properly analyzed there is 
really not a large quantity of real rubber in it. 

The quality of a tire resides in the quality of the frictioned 
fabric, and analyzing this product requires the serious considera- 
tion of the source of the cotton, the method of its selection, 
manipulation and weave, and it is more than likely that at least 
90 per cent, of all the strength that resides in a tire must come 
with the cotton. To preserve the cotton from damage in serv- 
ice the frictioning process is resorted to. it being the case that 
the rubber compound as it is pressed into the interstices of the 
textile fabric separates the warp from the woof and the 
threads from each other, so that when the casing is flexed in 
service the give and take of the fabric will, not induce friction 
and cutting of the cotton threads as, they lie-in their textile re- 
lation. In a sense, then, a popular conception of the use of 
the rubber as it relates to the cotton in the frictioned fabric is 
that of a lubricant and a binder. 

But the rubber gum in the frictioned fabric has another im- 
portant function to perform, since it is true that cotton dc- 
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Diamond Tire Co. (exterior view) 



teriorates when it is exposed to the weather and the vicissitudes 
of contact with the road, and the film of rubber compound 
over the textile material surrounding every thread serves as a 
seal for precisely the same reason that a doctor binds up a 
wound after it is properly cleaned and antiseptics are applied. 
It is not sufficiently well appreciated by those who purchase and 
use tires that the ferocious wolves of the microscopic world in 
the form of mildew and other fungus growths, attack and sub- 
sist on the fiber of the cotton. 

It is fortunate that these fungi abhor rubber, and to keep them 
from tickling their palates at the expense of the automobilist it 
is necessary to coat over each little strand of the cotton of the 
textile fabric with a dense skin of this most efficacious com- 
pound in order that the cotton will be adequately fortified from 
attack, thereby preserving its inherent strength so that it will 
continue to do the work for which there seems to be no sub- 
stitute. The life of a tire in service depends primarily upon 
the quality of the textile fabric, and the amount of it that is 
utilized in view of the service which is expected of it, so that 
employing tires big enough for the cars in each case is an im- 
portant consideration. 




Goodyear Tire Co. showrooms 



But no matter how well made a tire may be from the textile 
fabric point of view, and how much of the fabric is employed, 
considering the weight that must be sustained by the tire, life 
will be short at best unless the armoring effect of rubber is 
most perfect, because mildew and other fungi inhabit water 
on a basis of millions of the little rascals per square centimeter 
of area, and it may be that their ferocious appetites are ac- 
counted for by the large number of them which congregate and 
struggle for a meager existence in a single pearly drop of the 
purest liquid that flows from the bowels of Mother Earth. 

By the time the water which is normally inhabited by count- 
less numbers of fungi is spilled upon the roadbed and saturated 
by countless cousins and uncles and aunts of the mildew family, 



the situation becomes so formidable that the life of a tire once 
it is bared of its antiseptic coat is far too short to encourage 
investment. It is a great misfortune perhaps that cotton fabric 
is a most efficient wick, but in the days when kerosene oil was 
used for lighting purposes to the exclusion of more modern 
facilities it was deemed fitting that cotton should be used for 
wicks and those who depended upon this means of illumination 
would have been in a sad predicament were it not for the fact 
that water will traverse the length of a cotton fabric if one 
end of it is dipped in the liquid. In order to prove that mil- 
dew and kindred fungi live in water, if it is considered too simple 
to look at these growths through a microscope, it is only neces- 
sary to place a cotton wick with one end of it submerged in 
water and let it stay there for a few days. At the expiration of 
this time the wick will be so glutted with fungus growths that 
no more water will be permitted to pass through the interstices 
of its length; in other words it will be so littered with fungus 
growths that there will be no room for any other material. 

Transferring this idea to tires, it remains to be said that if 
the textile fabric is bared at a point the cotton will serve as a 
wick and it will pick up water from the roadbed, whence this 
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liquid will travel throughout the length of the fiber, carrying 
with it myriads of mildew, and they will multiply and prosper. 
Not so the tire. The layman will say that the fabric has rotted 
out; in all truth these mildew families attack the cotton with 
vivacity, and the more they take on of avoirdupois the greater 
is the pressure upon the purse-strings of the owner of the tires. 

The remedy lies first in the use of a high grade of textile 
fabric for purposes of strength in the tires, and the protection 
of this fabric by means of the frictioning process, through the 
good office of which a dense elastic skin is given to each little 
thread of the textile makeup, and through pressure as applied 
in the making process, the threads 'are elastically adhered to 
each other, thus making a homogeneous casing capable of sus- 
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taining under the most severe conditions of automobile service, 
afforded absolute protection from the attack of- mildew for the 
life of the rubber so long as it is not abraded, thus exposing 
to attack some part of it, and the further ramifications of this 
fell disorder, brought to its most appalling state through the 
phenomenon akin to the action of a wick. 



Newark Club Gives Its Banquet 

Newark, Jan. 24 — About 300 members and guests of the New 
Jersey Automobile and Motor Club attended the eighth annual 
banquet of the organization in the New Auditorium last niy'.it 
No reference to the recent split with the Automobile Club of 
New Jersey was made by any of the speakers, nor to the con- 
sequences of it as they affected the local club's status in the 
eyes of the A. A. A. A telegram was read from Henry San- 
derson, president of the Automobile Club of America, conveying 
his good wishes to the diners and expressing regret at his in- 
ability to attend. 




Order department of the Michelin Tire Co. on Broadway 

Duryea Points Out Defect in Law 

Charles E. Duryea, in a letter to The Automobile makes the 
following comment upon a defect in the New York automobile 
law : "Your report of the new Washington, D. C. light law (p. 
jot, Jan. 5), shows that it contains a very sensible provision, in 
that it allows a vehicle delayed by accident an hour and a half 
to get to its stable if proceeding not faster than a walk. 

"This sensible provision was a part of a New York law at 
one time, but when the bicycle and auto came, this emergency 
clause was dropped out. Nobody seemed to care how much 
these new conveyances might be inconvenienced at times by 
having no lights and since .their users were in the minority and 
could not force decent treatment, the proper thing has seemed 
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Interior of the Flsk showrooms on Broadway 

to be "soak 'em." Provision should be made in every case that 
a man may proceed at some pace when by chance he is caught 
by darkness without his lights." 



Detroit Planning Convention Hall 

Detroit, Jan. 23 — Plans are already under consideration for a 
municipal convention and exposition hall, as a result of the 
manner in which the utter inadequacy of present facilities was 
brought home by the two automobile shows last week. The 
common council, Board of Commerce, Detroit Automobile 
Dealers' Association, United Automobile Dealers' and Manu- 
facturers' Association, local automobile makers and other in- 
terests are back of the agitation. 



$250,000 a Year for Good Roads 

Lansing, Mich., Jan. 23 — State Highway Commissioner T. A. 
Ely will ask the Legislature for an appropriation of $250,000 
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annually for the ensuing two years to conduct the highway de- 
partment and provide for state rewards on good roads. 
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Detroit Shows Big Successes 

Detroit, Mich., Jan. 23— Detroit's two automobile shows— the 
fourth annual exhibit of the Detroit Automobile Dealers' As- 
sociation and the first annual display of the United Automobile 
Manufacturers' and Dealers' Association — closed Saturday night, 
after one of the most memorable weeks in the history of the 
local motor industry. The promoters of both enterprises express 
themselves as well pleased with the results, immediate and 
prospective, for some of them promise to be very far-reaching. 

Viewed from any angle, the shows, or the show, if the United 
display is to be considered in the light of an "overflow," was 
a pronounced success. The total attendance was about 125,000. 



St. Louis Space at Premium 

St. Louis, Jan. 23 — Premiums are being offered for show 
space in St. Louis, according to the committee in charge. The 
space has been all taken for some time, and it is reported on ex- 
cellent authority that several of the larger concerns, which at 
first were not in favor of a 1911 exhibit, have made substantial 
offers for space allotted. No transfers have been reported, 
however. Work on 'the mechanical part of the decorations al- 
ready has begun. The immense green carpet which will cover 
the entire floor of the Coliseum has been completed, and the 
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Firestone tire showrooms 

Hoosiers to Show Individually 

Indianapolis, Jan. 23 — The annual automobile show, or open- 
ing of local dealers and manufacturers, will be held February 
27 to March 4, inclusive. Some 200 automobile tradesmen are 
working on the plans and something better than usual may be ex- 
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9-foot pillars which will be surmounted by electric lights are 
in course of construction. 



Auto'Show at Newark, O. 

Newark, O., Jan. 23 — The Licking Motor Car Company, of 
Newark, O., announces that it will hold an automobile show 
February 16 to 19 at its salesrooms on South Fourth street. The 
display will consist of Maxwells. Columbias, Owens, Reos, Inter- 
States, Franklins, Regals and a number of other lines. 



Interior of Republic Rubber Co. 

pected. Each dealer and manufacturer will exhibit in his own 
place of business, which will be attractively decorated and there 
will also be special attractions to draw visitors from outside of 
the city. 

One of the principal features of the week will be a Mardi Gras 
parade, which will include a number of automobiles decorated 
with flowers. There will also be races and exhibitions of skilful 
driving. The opening will be under the auspices of the Indian- 



Blaze of Lights at Buffalo Show 

Buffalo, N. Y., Jan. 23 — The ninth annual automobile show, 
which will be held in this city in the Broadway Arsenal, from 
February 6 to 11 inclusive, under the auspices of the Buffalo 
Automobile Trade Association, promises to be most successful. 

A great deal of money has been put into the decoration of 
the building and 5,000 electric lights have been installed in order 
that the displays may be seen to the best advantage. 



Altenberg Goes to Zimmerman Company 

Chicago, Jan. 23 — E. C. Altenberg has been appointed Sales 
• ml Advertising Manager of the Zimmerman Mfg. Co., Auburn, 
and has entered upon the duties pertaining thereto. 




Exterior of Batavla showrooms 



Digitized by 



Google 



fanuary 36, 10 11 



THE AUTOMOBILE 




Exterior of the Stein Laplock 

apolis Automobile Trade Association, of which F. I. Willis, 
the Hearsey- Willis Company, is president. 
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Promotion for Grand Rapids Man 

Toledo, O., Jan. 23. — G. P. Dowling has been appointed man- 
ager of the Toledo branch of the Buick Motor Company, taking 
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the place formerly held by F. S. Rockwell. Mr. Dowling has 
for two years been manager of the Grand Rapids branch of the 
company. The Toledo territory covers twenty counties of 
Northwestern Ohio, and has jurisdiction over twenty-five sub- 
agencies. In order to get in better touch with his workers. 
Dowling chartered a car to Detroit, entertaining all his sales- 
men at the combination Detroit automobile shows last Thursday 
and had a good time. 
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Petrel Company id ^ Plant 

Milwaukee, Jan. 23 — A new era is _^** t tf in the affairs of 
the Petrel Motor Car Company, of ™ 'Yankee, Wis., manu- 
facturer of the Petrel friction drive cars, by the removal of the 
plant to its new buildings at the southern border of Milwaukee. 
The company is now owned by the Filer & Stowell Company, 
which concern also owns the Beaver Manufacturing Company, 
maker of the Beaver gasoline motor for cars and trucks. Seven 
models are now being issued, ranging from 22 to 35 horsepower. 
The Petrel company held a private show during the Milwaukee 
exposition, January 14 to 20. 



Busy Again at Parry Plant 

Indianapolis, Jan. 23 — Operations have been resumed in the 
plant formerly operated by the Parry Automobile Company, 
now the property of the Motor Car Manufacturing Company. 
The new company proposes to employ from 500 to 600 men and 
turn out about 1,000 cars this year. 

William C. Teasdale, Jr., formerly vice-president of the Parry 
company, is president of the new concern ; G. O. Simons is vice- 
president and general superintendent, and Wayne K. Bromley 
is secretary and treasurer ; F. C. Dorn and F. H. Yeagle are the 
other directors. Some of the largest creditors of the Parry com- 
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pany, which was sold at receivers' sale some weeks ago, are 
terested in the new company. 
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Lozier Ready to Go to Detroit 

Announcement is made that the headquarters of the Lozier 
Motor Company will be removed from New York to its new 
building in Detroit by March 15. The building at Fifty-sixth 
street and Broadway will be utilized as headquarters of the New 
York branch and a service department. The recently purchased 
property on Thompson avenue, Long Island, will be used as a 
service building after the current season. 



Gavac Car Makes Its Bow 
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base is 100 inches and tire equipment 34 by 3 1-2 inches. An 
underslung frame giving a road clearance of 10 1-2 inches 
places the center of gravity at a low point. The car with full 
equipment of lamps, tools, horn, etc., and guaranteed on broad 
lines for one year, sells for $1,050 F. O. B. Detroit. 



Arthur N. Jervis Dead 

Arthur N. Jervis, advertising manager of the automobile de- 
partment of the . American Locomotive Company died at his 
apartments in the Hotel Carlton, Monday morning of pneu- 
monia. Mr. Jervis was one of the pioneer motor writers of 
New York, having 
been associated 
with the New 
York Sun when 
that publication in- 
stalled an automo- 
b i 1 e department. 
He left the Sun to 
go with the Alco. 

As a descriptive 
writer he displayed 
ability of a high 
character and his 
feature articles 
will long be rated 
with the motor 
classics. 

Mr. Jervis was 
stricken with the 
fatal disease early 
in January, but re- 
mained at his 
work until a few 
days before his 

death. The Late Arthur N. Jervis 




Premier Opens Salesrooms 

Indianapolis, Jan. 23 — Sales headquarters have been opened 
in this city by the Premier Sales Company at 312 North Dela- 
ware street. The Premier factory will be represented in the new 
concern and it is probable that next week will see the removal of 
the executive, sales and advertising departments of the manufac- 
turing company to the new location. President Harold O. Smith 
will have his office in connection with the branch and will take 
the majority of the factory selling business to the store, which is 
much more central in relation to city business places than is the 
factory plant in the east end of town. 

The salesroom has been finished in green and white, with a 



touch of red in the mahogany furniture, and is large enough to 
display five or six cars with ease. At the rear of the hall there 
are offices for the local salesmen and factory department heads, 
and a rest and writing room for ladies. Still further to the rear 
are spaces for the clerical force, storage space for cars and a 
private garage. 



K-R-I-T Company Changes 

Detroit, Mich., Jan. 23 — Among the important developments 
of the last week was the taking over of the Krit Motor Car 
Company, maker of the K-R-I-T car, by a syndicate of Detroit 
capitalists, headed by Walter Russet, of the Russel Wheel & 
Foundry Co. The syndicate takes enough of the stock at par 
to secure a controlling interest. A complete reorganization has 
taken place and the company, on Feb. 1, will move from its 
present factory at Leib and Wight streets to the more com- 
modious plant recently vacated by the Owen Motor Car Co. at 
Mt. Elliott avenue and East Grand boulevard. 

W. S. Piggins is succeeded as president by Lawrence Moore, 
who will also be general manager, giving up his position as 
sales manager for the Russel Motor Axle Co. Kenneth Crit- 
tenden, designer of the K-R-I-T car, remains as vice-president 
and will also continue in charge of the engineering department. 
Edward Crosby Doughty is secretary and treasurer, succeeding 
F. W. Kante.r and B. C. Laughlin. Walter Russel is chairman 
of the new board of directors. The company is capitalized at 
$250,000. 



Montreal Motor News Notes 

Montreal, Jan. 23 — The City Council of Quebec City has 
under consideration a proposition to levy a tax of $25 per annum 
upon every automobile. Final action in the matter has been 
delayed on account of uncertainty as to any possible conflict 
with the Provincial authorities in the matter on the subject of 
jurisdiction. 

The latest auto salesrooms to be opened in Montreal are at 626 
St. Catherine West, and the name of the company is the Hill 
Motor Company of Canada, Limited, which has started business 
as Canadian agent for the Moon and Krit cars. 

The Wilson Automobile Company, Limited, has opened show- 
rooms at 920 St. Catherine West, where it is handling the Loco- 
mobile, Mitchell and Overland cars. 

A. Jennings & Company, who are local representatives for the 
Grabowsky commercial cars, have been appointed distributors 
for the Beyster Detroit cars. 

The Grand Trunk Railway has received during the past week 
delivery of upward of a hundred automobile freight cars, the 
last consignment of an order for 500 placed with the American 
Car & Foundry Company nine months ago. They are on the 
improved lines suggested by the N. A. A. M.'s Traffic Department 
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Greatest Chicago Show Comes 



CHICAGO, Jan. 23— With such an array of pleasure cars, 
freight vehicles and accessories as never before have 
graced an automobile show in the Windy City the Tenth 
Annual National Automobile Show, under. the auspices of the 
N. A. A. M., opens Saturday night for a run of two weeks. 

Magnificent decorations will be used to set off the mechanical 
perfection of the cars and every detail of preparation has been 
attended to with painstaking care. 

It is confidently predicted by the management that the Chicago 
show this year will break all records, just as all the shows held 
heretofore this season have set new marks for their localities. 

Arrangements have been made to accommodate vastly larger 
crowds than ever before attended an automobile exhibition in 
Chicago and the interest already apparent in advance reserva- 
tions at hotels indicates that the promise of a big out-of-town 
crowd is well founded. 

A special effort has been made to attract city officials from 
various places in the Middle West, and as a result of the cam- 
paign something over 150 officials have signified their intention 



of attending the big show. They live 3* far south as Tennessee 
and are scattered from the Pennsylvania line on the East to 
Nebraska on the West. They are interested not only in trucks 
for service in various municipal departments such as fire, police 
and hospitals, but also in the passenger cars suitable for the 
heads of water, health, engineering and executive departments. 

Federal officials, particularly those in the postal service, will 
be present in considerable numbers to inspect the machines suit- 
able for mail carrying and delivery. 

Besides the line of pleasure cars, which will be very complete, 
the truck exhibit, convertible cars, electrics and accessories will 
be far in advance of anything ever shown in Chicago. Delivery 
wagons of light construction and capacity of about 1,000 pounds 
will be a feature. Taxicabs of several types will attract livery- 
men and taxicab companies, while "rubberneck" wagons of sev- 
eral styles will be shown. 

The list of accessories to be displayed is peculiarly complete 
. and typical of the advance scored by the industry. Included in 
this list are the following companies — a total of 187 concerns: 



List of Accessories Exhibitors at the National Show at Chicago 



COLISEUM GALLERY 

Space Nama 

1 — Michelln Tire Co. 

2 — Lovell-McConnali Mfg. Co. 

3 — Vesta Accumulator Co. 

4 — Standard Holler Bearing Co. 
6a — Hayes Mfg. Co. 

9 — Hen A Co. 
5b — Imperial Bra** Mfg. Co. 
C— C. T. Ham Mfg. Co. 

7 — The Jone* Speedometer Co. 

8— N. Y. A N. J. Lubricant Co. 
C. A. Mezger 

»— Weed Chain Tire Grip Co. 

10— Continental Caoutchouc Co. 

11— Valentine A Co. 

12— Wheeler A Schebler 

13 — Conn. Telephone A Electric Co. 

14 — Swinehart Tire A Rubber Co. 

15— A. O. Smith Co. 

16 — Consolidated Rubber Tire Co. 

17 — Helnze Electric Co. 

18 — Pennsylvania Rubber Co. 

19 — Warner Instrument Co. 

20— Republic Rubber Co. 

21 — Republic Rubber Co. 

22 — McCord Mfg. Co. 

23 — Whitney Mfg. Co. 

24 — Briscoe Mfg. Co. 

26— Joseph Dixon Crucible Co. 

26 — Morgan A Wright 

27 — Morgan A Wright 

28 — Standard Welding Co. 

29 — American Ball Bearing Co. 

30 — Hartford Rubber Works Co. 

31 — Hartford Rubber Works Co. 

32 — Tim ken -Detroit Axle Co. 

33 Tlmken Roller Bearing Co. 

34 — R. E. Dletz Co. 

39— Diamond Chain A Mfg. Co. 

36— Cray- Hawley Mfg. Co. 

37— Wm. Cramp A Sons Ship A Eng. 

Bidg- Co. 

38 Fiak Rubber Co. 

|g_FI«k Rubber Co. 
40— National Tube Co. 



Co. 



•■ ~ A j Tire co. 

48 — B ' £'solltdorf 

«f — S- .fl-fJf P Horn Mfg. Co. 

50- °*5 r Jr Tire * Rubber Co. 

51— God ye ' T|re & Rubber Co. 

53— Long &r,fr, a m. 4 Co. 
*A — J- H - LVj Rubber Co. 
F5 — Diamond «£g ber Co . 
ie— Diamond «i>° c 
57— Warner f ear q|| 

M — A - W - 1Z suooentlon Co. 
S g_ Hertford S an , Io „ C o. 
BO— Ma rtford « 1 A Mrg . Co . 

S-TWmW * Co. 
82 — Splcer iv»tp- 



Spaca Name 

63 — Brown-LIpe Gear Co. 

64— Plttsflald Spark Coll Co. 

65 — Continental Motor Mfg. Co. 

66 — Remy Electric Co. 

67 — Firestone Tire A Rubber Co. 
88 — Firestone Tire A Rubber Co. 

69 — The Electric Storage Battery Co. 

70— Oliver Mfg. Co. 

71 — S. F. Bowser & Co. 

72 — S. F. Bowser A Co. 

73 — Edmunds A Jones Mfg. Co. 

74 — Kokomo Electric Co. 

75— Byrne- Kingston A Co. 
76a— U. 8. Light A Heating Co. 

76 — C. F. Ernst's Sons 

COLISEUM ANNEX (SECOND FLOOR) 

77 — Motz Clincher Tire A Rubber Co. 

78— Warner Mfg. Co. 

79 — Sprague Umbrella Co. 

80 — Sprague Umbrella Co. 

81 — Auto Parts Mfg. Co. 

82— Royal Equipment Co. 

83 — Royal Equipment Co. 

84 — Muncle Gear Works 

85 — Gammer Mfg. Co. 

86 — Excelsior Motor A Mfg. Co. 

87 — Stromberg Motor Devices Co. 

88 — Stromberg Motor Devices Co. 

89 — Havollne Oil Co. 

90— Sherwin-Williams Co. 

91 — Thermold Rubber Co. 

92 — Thermold Rubber Co. 

93 — Cook's Standard Tool Co. 

94 — Booth Demountable Rim Co. 

95 — Auto Improvement Co. 

96 — American Ever Ready Co. 

97 — The Homo Co. of America 

98 — Ross Gear A Tool Co. 

99— Whlteley Steel Co. 

100 — Turner Brass Works 

101 — Edison Storage Battery Co. 

102 — Drlggs-Seabury Ordnance Corp. 

103— National Coll Co. 

104— Link-Belt Co. 

10f— Stewart A Clark Mfg. Co. 

106 — Cleveland Speed Indicator Co. 

107 — Empire Tire Co. 

108 — Empire Tire Co. 

109 — Western Motor Co. 

110 — El8emann Magneto Co. 

111 — Elsemann Magneto Co. 

112— Sparks Wlthlnaton Co. 

11?— Stein Double Cushion Tire Co. 

114 — Randall-Falchney Co. 

115 — Continental Rubber Works Co 

116— Rrlggs Mfg. Co. 

117— Star Rrbber Co. 

118 — Bosch Magneto Co. 
I'o — "otfh Maqneto Co. 

120— E. B. Van Wagner Mf Q _ 

121— Mot«lnaer Device Mfa^Co, 
1?!>_r. e Harrlv Co. '-O. 
1" — voorhees Rubber Co. 

124 — Panta»ote Co. 

12? — Al?x-Grleb Rubber r> 



Space Name 

126 — Alax-Grieb Rubber Co. 

127— Gilbert Mfg. Co. 

128 — J. H. Sager Co. 

129 — Globe Mach. A Stamping Co. 

130 — Adam Cook's Sons 

131— Never- Miss Mfg. Co. 

132 — Leather Tire Goods Co. 

133 — Brlggs A Stratton Co. 

134— Atwater- Kent Mfg. Works 

136— C. A. Shaler Co. 

137— Batavla Rubber Co. 

138 — George A. Haws 

139 — Dover Stamping A Mfg. Co. 

140 — McCue Company 

141— Pfanstlehl Electrical Laboratory 

142— Apple Electric Co. 

143 — Relchenbach Laboratories Co. 

144— Willard Storage Battery Co. 

145— Auburn Auto Pump Co. 

146 — Standard Thermometer Co. 

147 — Russel Motor Axle Co. 



FIRST REGIMENT ARMORY 
(BALCONY) 

1 — Horseless Age 

2— Elite Mfg. Co. 

3 — Alax Trunk A Sample Case Co. 

4— Wm. E. Pratt Mfg. Co. 

5— Norton Company 

6 — Perfection Spring Co. 

7 — Atlas Chain Co. 

8 — Adams A Westiake Co. 

9 — Universal Tire Protector Co. 

10— Fellwock Auto A Mfg. Co. 

11 — Lutz- Lockwood Mfg. Co. 

12 — Motor Parts Co. 

13 — Charles O. Tingley A Co. 
11 — Barco Brass A Joint Co. 

15— Motor Vehicle Publishing Co. 

16— Flndelsen A Kropf Mfg. Co. 

17 — Atlantic Refining Co. 

18 — F. A. Browned Motor Co. 

19 — Skinner A Skinner Co. 

20 — Marshalltown Buggy Co. 

21 — Slmms Magneto Co. 
22 S'A— K. A W. Mfg. Co. 

22— Nl/2 Armlger Chemical Co. 

23 — Garage Equipment Mfg. Co. 
Haystrom Bros. Mfg. Co. 
tS-VV Ignition Co. 

5?~2ate»-Oiborne Mfg. Co. 
,o~~_rank E. Sparks 
iltll^ard Varnish Wor k , 
30-^awmut Tire Co. 

3i^«y*Aone Lubricatlno, r. 

aa^5»h« \N. BlacWedge 

»C^t>Vson M1q. Cp" , *- C0, 

**C^vt\» & M» Trad* 
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Spark Plugs 



EXPLAINING THE DIFFERENT FEATURES AND CHARACTERISTICS, METHODS OF IN- 
SULATION, AND MEANS OF CLEANING AND REPAIRING MANY OF THE WELL-KNOWN 
TYPES NOW IN USE 




HE best position of the spark plug in the 
cylinder has been a debatable point, and in 
some motors with the plug placed over the 
exhaust valve the power has been increased 
several horsepower, while when the plug 
was placed in a similar position on a motor 
that usually had the plug over the intake 
valve the power decreased and the plug 
fouled so soon that it had to be removed, 
cleaned and reinstated in the original posi- 
tion. 

Apart from the position of the plug the 
question of the plug itself and its qualities 
is of importance to the average motorist. 
In the accompanying illustrations different spark plugs on the 
market are depicted : 

Herz — This plug is somewhat unusual in shape, and from 
the sectional view it will be seen that the conical steatite insu- 
lator is inserted from below and the joint made between it and 
the metal by screwing up the nut above. This plug is marketed 
by Herz & Co., 295 Lafayette street, New York. 

Mosler — The plugs are of the porcelain type and the method 
of bridging the gap is shown. They are made by A. R. Mosler & 
Co., who also make the Spit-Fire. In this latter the base is 
made in the form of a cap with a hole drilled in the center and 
slots cut on either side. 

Hagstrom — A feature of the Hagstrom plug is the por- 
celain guard placed at the base and held in position by a metal 
sleeve. The expansion due to heat is taken care of by insert- 
ing a copper and asbestos washer between the boss of the porce- 
lain and the point of contact on the base. This plug is manu- 
factured by Hagstrom Bros. Mfg. Co., 145 West 49th street, 
New York. 

Bosch— This plug is intended for use with high-tension 
magneto and has steatite insulation, the center core can be re- 
moved for cleaning. It is claimed by the makers that this plug 
is well adapted to motors that suffer from overlubrication. 

Albright — This type of plug has a mica insulation and the 
feature of the sparking points can be seen if reference is made 
to the illustration. The end of the center core is shaped in the 
form of a star. It is manufactured by the Albright Ignition Co., 
Columbus, Ga. 

Splitdorf — This plug belongs to the mica variety designed 
for use in connection with high-tension magneto. The outside 
shell of the insulation is made of special porcelain, inside which 
there is a white india mica insulation. This plug is manufac- 
tured by C. F. Splitdorf, of 138th street, New York. 

Wico — This plug has a porcelain insulation and is of the 
standard type, as shown in section ; a double locking arrangement 
may be fitted, however, locking the boss of the insulator in an 
adjustable grip. 

Circle Fire — This plug is of the closed end type with double 
mica insulation. The core bolt is formed with a head at its 
lower end that will just pass through the shell, forming a circu- 
lar spark gap. 

Monarch— These plugs are simple in construction and are 
designed so that they can be taken apart easily in case repair or 
cleaning is necessary. In this type the base is formed of steel 
and the electrode securely attached to the base; they are manu- 
factured by Benford Mfg. Co., Mt. Vernon, N. Y. 

Vulcan — These plugs as well as the Gotham are the prod- 



uct of the R. E. Hardy Co., 1735 Michigan avenue, Chicago. The 
principle of their construction can be seen in the cut. 

Reliance — The insulated sparking point is a hair-like plati- 
num wire protected from corrosion by being baked in and 
brought flush with the surface of the porcelain insulator. Con- 
tact with the platinum wire is made by means of a copper quill 
and spring, the latter compensating for any difference in ex- 
pansion and contraction between the porcelain and the quilL 
This plug is the product of Jeffry-Dewitt Co., Detroit, Mich. 

J. D. Petticoat — This plug is manufactured by the same 
company as the Reliance, and its construction is clearly shown 
in the accompanying illustration. 

All in One — This plug is designed for a dual purpose to 
serve as a compression cock as well as a plug. It is possible by 
turning the tap to insert in the cup enough gasoline to clean the 
plug or facilitate starting. These are manufactured by the 
Buffalo Carbureter Co., Detroit 

Best — This plug belongs to the porcelain variety with the 
central electrode terminating upon a button head and surrounded 
by a ring terminal formed by the body of the plug, presenting 
countless number of sparking points. This plug is manufactured 
by Best Ignition Equipment Co., 200 West 64th street. New York. 

Champion — This plug has a porcelain insulator through 
which a stout electrode passes ending in a wire point as shown; 
the bar passes across this and can be adjusted to the required 
amount easily. 

The Point — As seen in the illustration, this plug has a 
dome head in which the electrode with a pronged end is situ- 
ated. The gases pass through the small holes. Manufactured 
by Spark Plug Co., Aberdeen, S. Dak. 

Breech Block — The breech is fitted with a triple thread 
which permits placing the handle in any position. By simply 
turning the lever the plug body can be freed from the porcelain 
and cleaned. This plug has a protected end in the form of a 
dome with a slot. 

Eccentric — The feature of this plug lies in the fact that 
the sparking points can be adjusted by simply giving the core a 
part of a turn. It will be seen that the shell is bored eccentrically. 
There is but one spark point, which is securely attached to the 
end of the core and projecting at right angles to it The indi- 
cator slot on the insulator acts as a guide and the sides of the 
plug are marked M and BM for magneto and B for battery. 

Fry — This plug, as seen in the illustration, is very simple 
and can be removed for cleaning operations by loosening the 
packing holder ring. The cap-shaped dome protects the porce- 
lain from the excessive heating effect of the flame, which is apt 
to penetrate through a poor porcelain. The distributor for these 
plugs is H. M. Cormack & Co., 1876 Broadway, New York. 

Soot-Proof Mezger — As seen in section, the soot-proof plug 
has an extension to the porcelain, and the soot has to form up 
one side and clear down the other to make a bank of soot con- 
necting the electrode. As the gap at the points is only 1-33 inch 
the current is more likely to jump this than through the soot 
formation, which offers more resistance than the air between 
the gap. These plugs are marketed by the United Manufac- 
turers, 250 West 54th street, New York. 

Red Head — These plugs have a porcelain core with a stout 
electrode passing well down into the valve pocket. Around 
this the porcelain forms a cylindrical insulation to prevent the 
deposits that are liable to form inside the plug from bridging 
between the core and the metal base. They are made by Emil 
Grossman, New York. 
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Among the Accessories 



THE LEECE-NEVILLE TYPE OF ELECTRIC LIGHTING 
SWITCHES; FEATURES OF THE EXCELSIOR CARBURETER; 
THE NEW LAVIGNE STEERING GEAR 



LAVIGNE'S NEW STEERING GEAR 

Referring to Fig. i of a section of the 
new Lavigne steering gear, it will be ob- 
served that it belongs to the double lever- 
age, push-and-pull type. In describing this 
new gear, the Lavigne Mfg. Co., of De- 
troit, Mich., is authority for the statement 
that there is absolutely no lost motion at 
the wheel, and as the construction shows, 
any wear which might induce lost motion 
is taken up automatically. The wear is a 
remote contingency due to the very large 
surfaces of pressure, and to the ease with 
which metal-to-metal contact is obviated 
at these pressure zones through the facili- 
ties afforded for lubrication purposes. 
While it is not considered desirable to 
resort to the principle of irreversibility in 
steering gears, it is an advantage in this 
design to be able to fix upon any desired 
degree of irreversibility as indicated by 
the performance of the automobile on 
which the steering gear may be placed. The 
gear is made in live sizes for cars ranging 
between 1,500 and 5.000 pounds. The il- 
lustration shows two operating slides 
threaded right and left, and in these slides, 
as shown by dotted lines, a slot is provided 
which accommodates two square blocks en- 
circling a pair of trunnions. These trun- 
nions are integral with the rocker which 
operates the steering lever. The principle 
of construction embodied in this design af- 
fords an enormous leverage if the occa- 
sion requires and it is this advantage which 
permits of increasing the irreversibility of 
the gear. The wearing contact of the 
screw thread shaft figures out 6 1-4 square 
inches of actual surface in contact at the 
pressure zones. Wear is taken up auto- 




matically by a pair of gibb shoes. The case 
is of malleable iron and made grease-tight; 
the sliding blocks are of bronze, and the 
trunnion blocks are of steel, finished to 
accuracy, and subsequently hardened, after 
which they are ground. The rocker shaft 
is a drop-forging utilizing a suitable grade 
of steel, and it is also hardened and sub- 
sequently ground to size.' The shape of 
the gear lends facility to its application. 



EXCELSIOR CARBURETER A NEW ONE 

The carbureter as depicted in Fig. 2 
shows a section of the new Excelsior con- 
centric float-feed type of carbureter, in 
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Fig. 1 — The Lavigne steering gear 



Fig. 2 — Cross section of the Excelsior car- 
bureter 



which the gasoline enters at the bottom 
in the middle and the float is concentric 
with the extension of the casting as it 
reaches down from the primary intake with' 
the floatbowl being held in place by clamp- 
ing around the central core and a butt- 
joint which is finished to the diameter of 
the shell. The nozzle through which the 
gasoline flows, to the depression chamber 
is at the dip point in the primary air trans- 
fer port, and a needle screws down with 
a tapered end by means of which the flow 
of gasoline is regulated to suit the require- 
ment of the motor. The primary air en- 
ters at a point above the floatbowl, passes 
through a siphon-like passageway down to 
the region of the nozzle, thence up to the 
mixing chamber above, the latter being the 
enclosure in juxtaposition to the auxiliary 
air valve below the cutting-off point of 
the damper-like throttle. An adjustment is 



provided for the auxiliary air valve, thus 
regulating the flow of the same to suit 
the requirement as indicated by the suc- 
tion of the motor, and the gas as it passes 
out and away to the motor is obstructed 
by the adjustment of the throttle valve, 
the latter being by hand excepting that the 
throttle-stop screw is initially adjusted so 
that the amount of mixture which will 
bleed by when the motor is being started 
will suffice for the purpose, and the rich- 
ness of the mixture will be regulated by 
the extent of the obstruction afforded by 
the throttle valve, indicated by the dis- 
placement of the piston of the motor. The 
carbureter is compact, of symmetrical de- 
sign, and among its new features is the ball 
in the passageway at a constricted point, 
cutting off the region around the nozzle 
from the mixture chamber proper. 



ELECTRIC LIGHTING SWITCHE8 

The new electric light switch as shown 
in Fig. 3 has an air of stability that recom- 
mends it to the automobilist of discrimina- 
tion. This switch is manufactured by the 
Leece-Neville Co., of Cleveland, Ohio, and, 
as the illustration shows, it provides for 
all contingencies. The switch may be 
thrown in the "off" position, or the "tail- 
light only" may be connected up, and there 
are three combinations in addition to these, 
namely, tail and side lights, all lights, and 
tail and headlights. There is also a con- 
necting plug by means of which a portable 
lamp may be thrown in so that the auto- 
mobilist may quickly throw light upon 
any part of the car and the lamp with its 
bolder, being provided with a guard, may- 
be handled even carelessly without fear of 
damage. 




Fig. 3— The Leece-Neville electric lighting 
switch 
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CHICAGO, Jan. 30— Dis- 
playing all that is pro- 
gressive in American 
motordom, the Tenth Annual 
National Automobile Show, under the aus- 
pices of the National Association of Auto- 
mobile Manufacturers, opened its 'doors 
Saturday night and invited the public to 
an intimate inspection of the perfection of 
the automobile as represented in 191 1 man- 
u f acture. 

And the public eagerly took advantage of 
the offer, for when the reports were re- 
ceived from the box offices after the close 
of the first session, it was found that all 
records for opening night in Chicago had 
been broken far and away. All through the 
evening it had been apparent to veteran ex- 
hibitors that there was a big crowd pres- 
ent, but the figures showed that fully 50 
per cent, more visitors had been enter- 
tained on Saturday night than on the cor- 
responding night last year. 

As opening night last year also estab- 
lished a record, the significance of the out- 
y it 0f gnu for a first glimpse of the cars is 
palpably apparent. 

Nearly 4°o gasoline passenger automo- 
bile* » nd chassis were installed in the 
various exhibition halls, exceeding by a 
maf rial margin the number shown at any 
tb'sp'ay of motordom either here or abroad. 
In some ways the Chicago Show is in a 

class all by itse,f - !t presents t0 its pa " 
— ,-»,Villv everything that has been 
trons practicing _ 
* I Madison Square Garden in quite 

shown »« n£ j elaborateness, and in 

a* much detail «i' 

.. - •* -.Jcles and halls and arenas are 
; r d r t;V"ith automobiles that were not 




shown in New York. In connec- 
tion with the gasoline car exhibits, 
the electrics make a gallant show- 
ing with forty types exhibited. 
There are no crude high-wheelers among 
the lot, such as characterized former Chi- 
cago shows. They are built for service 
and are beautiful in.thcir graceful lines and 
uxurious finish. The Edison battery is 
much in evidence. 

The decorations this year constitute an 
artistic triumph. Not that they are par- 
ticularly ornate or elaborate, but from the 
fact that they harmonize so thoroughly 
with the buildings and the automobiles on 
exhibition. In the Coliseum annex and 
basement the scheme is rather plain, but 
the colors are so skilfully blended and 
contrasted that the effect is like the chased 
setting of a necklace composed of perfect 
mechanical gems. For figurative purposes 
the necklace may be said to adorn the per- 
son of the great, bustling, busy city in 
which the show is being held. 

Chicago is the incarnation of trade, of 
business and of commerce, and the auto- 
mobile as one of the chief factors in in- 
creasing the personal efficiency of the busi- 
ness man. either by solving the probler 
actual, personal transportation, or i n 
Hne °* giving him rest, recreation ^ 
J^tfcn so that he is l0 itf*^ 
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BIRD'S-EYE VIEW OF THE INTERIOR OF THE 
SHOW OF THE N. A. A. M. 
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EXTERIOR OF THE COLISEUM AT NIGHT 



stnts in an effective way the truest type of the decorative 
art. 

In the great, frowning armory of the First Regiment In- 
fantry, Illinois National Guard, the drill-hall has been con- 
verted into a pine forest in which the greenery hrings out by 
contrast the sheen of polished brass and glistening lines of the 
skeleton-like chassis, which are shown in many of the exhibits. 
The forestry plan that has been worked out in the home of 
Chicago's Dandy First has struck a responsive note in the 
minds of the trade and the public, the general effect being 
decidedly harmonious. 

In past years there has always been more or less of a clash- 
ing of interests between the high-priced Eastern cars and the 
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HUGE COLISEUM. WHERE THE TENTH ANNUAL 
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tomobiles of Western manufacture. The 



finish of the Eastern product has always been a point 

PC' 01 " ' t j, e makers of that section, and the Western cars. 

of prie w j t jj the idea of quantity production, at least as 

turned out desjre for qua Ht y> have had to fight to gain as 

strong 35 . ; n the eve of the public as has been enjoyed 
prominent a place *. 

by their COrn ^ at situation has been corrected. Not only is 
This year. ^ e tter feeling among the trade, notwithstanding 
there a vastly rivalry, but the experience of the early 

the intense ba *~*. fa rna ny refinements of finish on the part 
years has resultec t}nf(ent that makes any differences that 
of the Western product of the manufacturers of 

may exist between 
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that section and of the East almost imperceptible. The little 
things in which the East has enjoyed superiority have been 
adopted by the West, and at the Chicago show it would take 
more than a surface examination to differentiate between the 
best types of both sections. 

While the opening night more than met expectations, even of 
the most sanguine, with regard to attendance and class, it re- 
mained for to-night's session to bring out the real business ele- 
ment. The visitors' names would read like the pages of the 
Chicago Blue Book and Efitectory of Directors. The men of 
millions, who personally made their millions were present in 
groups to inspect the last word in the line of motor cars for 
their personal or family use. They are no strangers to the 
automobile. They have owned cars ever since cars were worth 
owning and they would hesitate to be out of date, even by the 
margin of a single season in the style of their motor carriages. 
A nice discrimination in the matter of the car is possessed by 
the average Chicago business man. He knows merit when he 
sees it and he insists on getting it Therefore, the prospects for 
a big trade during the show is certainly forecasted by the in- 
terest taken by the men of money. 

From every point of view the show is 
another milestone in the history of the 
automobile, which in the record of world 
advancement constitutes the current chap- 
ter of the art of transportation. Civiliza- 
tion always has developed in response to 
each forward step in the means and me- 
thods employed by mankind in communi- 
cating and freight carrying, and the pres- 
ent show carves out one more step in the 
climb of progress toward ultimate perfec- 
tion in those respects. 

When the show closes on Saturday 
night the passenger cars will give place 
in the center of the spotlight to the 
freight-carriers. Just as the present sec- 
tion of the show exceeds all records in 
point of size and variety of exhibits and 
interest of the public, the coming display 
of the trucks has been planned along 
the same generous lines. 

As appears in another part of this issue, 
the freight exhibition will be quite as 
notable as that of the pleasure cars. 

Chicago's claim to being the largest 
show of the year is borne out by a count 



of the motor vehicles on display in the 
toliseum, Coliseum annex, Coliseum base- 
ment and First Regiment Armory, which 
shows that the record so far as car rep- 
resentation is concerned has been broken. 

Counting chassis and cars as a total, 
there are 355 gasoline cars and 40 elec- 
trics, giving a grand total of 395. The 
record has not been smashed by a very 
large margin, it is true, for there were 
384 all told last year, but it must be re- 
membered there were 13 commercial cars 
and chassis in the 1910 show, whereas 
this time the commercials have been saved 
for next week. 

Comparing Chicago with the two New 
York shows — the one held in the Grand 
Central Palace and the other in the Madi- 
son Square Garden — it is discovered that 
again Chicago has the advantage. Count- 
ing everything in the palace, the inde- 
pendents only had a total of 184, while the 
Garden came closer with 320 for 67 ex- 
hibitors. Chicago has no less than 93 
different makes of cars on view this year. 

Going still farther back and taking 1909 into consideration, the 
statistics show that that year the N. A. A. M. show had on view 
355 complete cars and chassis. 

A trip through the Chicago show to-day developed interesting 
statistics as regards body types and it is surprising to note that 
the Armory has within a third as many cars on view as has the 
Coliseum proper. In the Coliseum there are 171 cars and chassis 
while in the armory there are 110. There are 37 in the annex 
and 55 in the basement 

Although this year's show has a bigger car total than last 
year's, still there are not as many chassis on view. Whereas a 
year ago there was a total of 71, this year there are 68, counting 
three electrics. The past year has seen a gain in popularity for 
the five-passenger car and a falling off in the four-passenger 
class. Last year there were 73 five-passenger cars, while this 
year there are .96. There are 51 two-passenger cars, mostly 
roadsters, whereas in 1910 there were only 35 . on view. The 
seven-passenger also shows a gain, having jumped from 40 to 
52. The three-passenger about holds its own, showing eight this 
time, whereas a year ago there were nine on view, 
a success, h marks The show proves most effectively that the rumble «eat has 



The Thomas exhibit was most favorably located In the Coliseum 




Where the Locomobile legion foregathered during the show 
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gone into the discard. Makers who for- 
merly felt it necessary to put on a rumble 
on a roadster now use the space either 
for a gasoline tank or a trunk. 

Limousines are slightly more in evi- 
dence than ever before, there being 20 
of these luxurious rigs on view as com- 
pared with 17 a year ago. The Iandaulet, 
however, has slumped to a certain extent, 
there being only five. The coupe is gain- 
ing in favor but not to the extent one 
might think by looking at the procession 
that nightly goes down Michigan avenue. 
Seven coupes are in the show as against 
only three in 1910. Just one six-passenger 
car is found. 

The electric field has gained slightly in 
strength but not to the extent the critics 
might expect, for there are only seven 
more cars and chassis of this type in the 
two buildings, forty in all being shown. 
In the body line the couple body easily is 
the most popular, for of the 40, 18 are 
of this type, while only four victorias are 
displayed. There are exhibited eight 

broughams and three runabouts, while a novelty is a touring car. 

Several novelties in bodies are discovered, one of the most 
unique being the Duck Boat, as it is called, which is shown by 
the Speedwell. As its name implies, the body is shaped like a 
boat, with three individual seats, the rear one located in what 
might be termed the "stern" of the boat, being a comfortable 
looking one at that. The car is finished in mission style and has 
attracted considerable attention. The Stoddard-Dayton has what 
it calls its Sultan body, which also was shown at New York, 
an inside-drive affair with four individual seats; the Pierce- 
Arrow has its George Washington coach and the Packard its 
fore-door type of limousine. The Thomas also has a town car 

Summing up the body statistics as noted at the show, the 
following results are obtained: 

Type 

Chassis — Gasoline 
Five passenger . 
Four passenger . 
Two passenger . 
Seven passenger 




1911 

65 

96 

60 

61 

62 

Three passenger S 

Limousine 20 

Coupe 7 

Landau'et * 5 

Six passenger 1 

Electrics 40 



1910 

71 
73 
74 
35 
40 
9 
17 



8 

0 
34 




Stearns cars were shown In fullest detail In the Coliseum 

Overhead in the Coliseum there is little criticism to be made 
for the effects of the latticed ceiling with its indirect system of 
lighting is beautiful. The huge columns that tower from each of 
the four sections with their fountains and nymphs are rather of 
an artistic nature and the lanterns sprinkled in the various 
stands have a goblin-like effect. 
Each booth is encircled' by papier-mache fence. 
An artist taking the scene as a whole would regard the 
Coliseum as a masterpiece. 

Leaving the Coliseum and going over to the Armory, one finds 
another improvement, in that the famous old wooden tube, that 
formerly connected the two shows has been done away with. The 
elimination of the pneumonia-breeding connecting link has re- 
sulted in the use of the alley itself as a broad walk, which takes 
the spectators from one building to the other. 

In the armory the scene is beautiful. The English garden idea 
that was used in the Coliseum last year has been moved here and 
the trees and foliage make a charming effect and form a natural 
background for the display of the cars. 

The accessory displays in both buildings cover a wide scope 
and are perhaps more representative of the industry in general 
than the one in New York. The accessories occupy the gallery 
of the Coliseum, and the second floor of 
the annex, and the gallery of the armory. 
Most of these concerns will stick for the 
full two weeks. 

This year the management has ruled 
that dealers' tickets will cost SO cents each, 
the same anyone else pays, despite more or 
less comment from them. 

There was noted a tendency on the 
part of purchasers to buy higher-priced 
cars than the ones which they now own. 
People with cars for which they pai* 
$2,ooo, $2,500 or $3,000, after having « s e<l 
the machine for a year, f ee \ t hat they « ow 
can afford to buy something a tittle bc ^, 
and in consequence o! tVus bc \ie* * 
into the $3,ooo. ^ M { tH 
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VA8TNE88 OF THE INDU8TRY TOLD IN A SERIES, OF UNCOMMON 
COMPARISONS. EMPHASIZING THE SCOPE AND GENERAL IMPOR- 
TANCE OF TRADE 



AGGREGATE figures related to any industry are always 
interesting, but those bearing upon American motor- 
dom are specially fascinating because each new set 
formulated strides forth into virgin territory at this stage of 
the industry. The total production of American automobiles 
of all classes and descriptions during 1910 was close to 187,000 
cars. The total rated horsepower under the A. L. A. M. formula 
was 6,000,000 in round numbers. 

If each car traveled an average of ten miles a day, the total 
mileage for the year of the new cars would be 682,550,000 or a 
little matter of 27,302 times as far as a distance around the 
world on the Equator, or over seven times as far as the Sun is 
from the Earth. 

If a car does not do an average of ten miles a day, it is 
not giving full value to its owner, and those that accomplish 
less than that moderate figure are certainly compensated for in 
the totals by the cars that are driven forty or fifty miles each 
day and those that run 150 miles or more, once a week. 

Running at twenty miles an hour, this vast pile of mileage 
would be accumulated in a half hour's time, leaving 23^ hours 
in each day for additions to the total. That the astonishing 
sum is unduly conservative, the fact may be noted that the tire 
man, a person who is concerned strictly with cold, hard facts, 
when he is guaranteeing his product to consumers, says that the 
average daily mileage is about 25. 

On that basis the distance traveled by the cars of 191 1 during 
one year would approximate 1,705,375,000 miles, or 68,215 times 
the distance around the world. Put in another way the figures 
would read: Akron, O., the centre of the automobile tire mak- 
ing industry, has a population of about 69,000. Now, if every 
person in Akron, O., possessed a car of 191 1 make and there 
was a smooth broad boulevard along the course of the Equator 
from Quito on the West Coast of South America, across the 
Pacific, through the Philippines, touching Borneo and then 
shooting straight across the Indian Ocean to the African Coast, 
thence plunging into the wilderness of the Dark Continent, 
crossing the great lakes and silent forests to the sandy beaches 
of the Atlantic and straight across that body of water to Para, 
where the principal element of Akron, O.'s industrial prosperity 
is derived, thence through the dense Amazon jungles to the 
Andes and mounting the Cathedral-like heights on first speed, at 
length crawl over the summit of the passes over three miles in 
the air. Suppose that the whole city of Akron, seated behind 
the wheels of almost 69,000 automobiles of 191 1, and having all 
the population of Evansville, Ind., sitting alongside it in the 
front seat to the left in most cases, but to the right where Fords 
and other left-hand drive machines were used. And then in the 



ALL AMERICAN AUTOMOBILES 
Total automobiles In use In the United States: 440,000. 
Estimated mileage for year: 4,015,000,000. 
Estimated horsepower according to A. L. A. M. rating: 

11,440,000. 
Value: $500,000,000. 
Estimated tire shoes: 2,412,000. 
Gasoline consumption: 236,000,000 gallons. 
Value of gasoline: $35,400,000. 



If 



rear seats of the touring cars demi-tonneaus, rumbles, etc, sup- 
pose that the entire population of Chicopee Falls, Mass., some 
25,000 souls were comfortably ensconced — the whole caravan 
could make the circuit of the earth as far as mileage is concerned, 
without equaling the actual mileage made by one year's product 
of the American automobile factories. 

But that is only a starter. Experience has shown that the 
average consumption of gasoline may be conservatively placed 
at about 17 miles, per gallon. In some cases it is more and some 
less, but 17 miles to the gallon is not a wild figure. At that 
rate the tourists would use about 100,000,000 gallons on the trip, 
or about 3,174,600 barrels. This little item of freight would fill 
31,746 freight cars of average size used by American railroads. 
Figuring 20 cars to a train and a train to a mile, the line of 
gasoline freight cars would stretch almost from New York to 
Denver and leave about 100 miles of track up toward Cheyenne, 
Wyo., to accommodate the freight trains loaded with lubricating 
oil. 

Estimating the cost of the gasoline at 15 cents a gallon, which 
is also a shrinkingly modest figure, the total cost of fuel for the 



CARS OF 1911 

Automobiles made In the United States In the year 

1910: 187,000. 
Estimated mileage for year: 1,706,376,000. 
Estimated horsepower according to A. L. A. M. rating: 

6,000,000. 
Value: 1307,788,910. 
Estimated tire shoes: 1,380,000. 
Gasoline consumption: 100,000,000 gallons. 
Value of gasoline: $15,000,000. 




great Akron pilgrimage would be in the neighborhood of $15,- 
000,000. In other words, the owners of 191 1 cars would spend 
that amount in a year for gasoline, to say nothing of lubrication. 

Take the subject of tires. A mileage of 5.000 is guaranteed 
by many of the leading makers of shoes. Thus in the Akron 
pilgrimage, each of the 69,000 cars would require five sets of 
shoes in making the big trip. That is twenty tires for each 
machine or 1,380,000. Some tire makers claim that fewer tires 
would be needed, depending upon the kind used, but the fact 
remains that the cold hard guaranty is based upon 5,000 miles 
travel and it is to be assumed that the figures are not far wrong. 

While the figurative tour of the world in the way outlined 
would present a magnificent array, which would stretch out in 
single file, with radiators almost touching tail lights for a dis- 
tance of 125 miles, or five abreast in a solid column 25 miles 
long, the actual production of 1910 ranged along in the same 
way would make a continuous line 342 miles long, taking into 
consideration the fact that most of the cars engaged in the 
Akron trip were 1 10 inches long, while the general figure used 
for the total production is 116 inches. The American automobiles 
of last year would make four files of cars stretching from Jersey 
City to Camden, N. J., in unbroken array. If these cars weigh 
2,500 pounds each, the excellent Jersey roads over which they 
are strung for purposes of illustration, but not actually on ac- 
count of the stringent State law that prohibits the entry of 
outside cars upon the sacred soil and precincts of Jersey without 
paying $1 per car for the privilege of so entering for any period 
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of time from one second to eight days, the aforesaid excellent 
roads would bear a burden of 233,570 tons or 467,500,000 pounds, 
which is an approximate total of the weight of the cars. 

The list price of the American automobile of last year was 
$1,645.93, therefore the value of the Jersey parade would be in 
the neighborhood of $307,788,910. Quite a tidy sum from any 
point of view. 

If anyone started out to pay that bill in $1 silver certificates, 
which weigh 22 to the ounce, or 352 to the avoirdupois pound, 
he would have to carry a bundle of money weighing something 
less than 500 tons. If he paid it in $5 bills his "roll" would be 
about 100 tons, and if he had nothing but $100 bills, the pile would 
represent a small matter of only five tons. On the other hand 
if only $5,000 bills were used, 200 pounds would represent the 
load, while if $10,000 certificates were the currency involved, a 
modest little roll of 100 pounds would more than pay the bill. 

If it were paid in silver — but what's the use? 

Intelligent travel is rated as one of the highest educational 
elements that is applicable to humanity and the possibilities of 
the automobile in this direction have only been scratched, but 
already the vogue of the motor has begun to make itself felt 
in another direction. In former years, in fact as long ago as 
history makes any record of the social progress of man, the 
medical profession has been known as the most lucrative as well 
as one of the most honorable to which a man might devote 
himself. Even among savage tribes the medicine man was rated 
in influence next to the chief or king. To a large extent the 
medical fraternity still enjoys distinction, but a careful com- 



TRAFFIC FIGURES FOR YEAR 
Car shipment* and material*: 200,000 carload*. 
Passing at the rate of four a minute, would require 
over 34 days. 

Carloads of gasoline: 70,000. 

Train* necessary to carry cars: 10,000. 

Train* necessary to carry gasoline: 3,500. 

Passenger mile* per year: 12,045,000,000. 

Giving per capita mileage for United State* citizen* of 

over 120 per year. 
Distance represented: 481,600 trips around world. 



pilation of the figures shows that on the general average it has 

decreased in productiveness during the years the automobile has 

been a factor in commercial, industrial, social and hygienic life. 

This may be due to two facts : First, the progressive element 

among: the physicians who adopted the automobile for use in 

extending and attending to his practice soon achieved remarkable 

results financially, and second, the fact that a big element of 

the population that formerly contributed most generously to the 

physicians have taken up motoring and do not need so much 

service as they did before. 

At any rate, the statistics show that the young doctor who 

does not own a car has about the same chance of equaling the 

earnings of his father, or the practitioner of twenty years ago, 

as does the operator of a horse-drawn hack in New York City 

to equal the earnings of a first-class taxicab. 

Then too, another bunch of statistics tend to show that the 

u~ nortis an automobile and uses it can credit his gasoline 
man who owns ■» » 

nd repair bills with a material sum each season, representing 
"h saving in doctor's bills. All of which is comforting to the 
* owner despite the fact that it may not be so pleasant for 

the < * octor '. s aid with conviction that there is a much wider 
11 "^knowledge of the United States today in the heads of its 
general ar jd women than ever before in the history of the 

leading n, ^-'J l j s | s due to the personal element involved in travel- 
country. » ^ pj a ce in the 440,000 cars now in use through- 
mg from piac three as the average load of the car, it is 

out the land. i aK " B 
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Number of companies makln0 Oiiolina ptttengtr 
cars: 137. 

Number of companies making cars and accessories: 
11,185. 

Machine tools required In ear building: 135,000. 
Annual value of tire*: $100,000,000. 
Men engaged In manufacturing car*: 187,000. 
Thus It takes one man one year to turn out a car. 
Dependent directly upon these employees: 035,000 per- 
son*. 





not too much to say that almost 1,500,000 persons ride 25 miles 
each day in automobiles, or 37,500,000 miles of personal travel 
each day of the year. 

It is said that there are 31,000,000 horses of all sorts and 
descriptions in the United States. If one-third of the population 
should ride these horses one mile each day, the same amount 
of travel would be accomplished. Of course that is unthinkable 
and the main interest in the tremendous fact lies in the con- 
clusion that but for the automobile, all that travel would have 
been lost Its educational value would be nullified; its healthful 
tendency never would have been felt and the world would have 
been the loser in the exact measure of the benefits that are now 
enjoyed. 

A recent article in The Automobile told of the traffic work 
of the National Association of Automobile Manufacturers. In 
this article it was stated that 100,000 carloads of automobiles 
were shipped each year by the American railroads and that the 
other freight shipments during a year that arose out of the 
motor traffic were more than 100,000 carloads additional. 

In tracing the effect of the injection of the automobile industry 
into the commercial life of the country, the lines ramify amaz- 
ingly and lead the investigator into places of which he had no 
idea as regards the automobile. 

Ten years ago there were a dozen sleepy little towns in various 
places in the United States that are now growing like a ten- 
year-old boy; humming with industry like hives of bees and full 
of life and activity and prosperity— due solely and entirely to 
the advent of the automobile. The number of men engaged in 
the industry may be placed at 150,000 for the purpose of illus- 
tration. As a matter of fact the actual figures are larger. The 
conclusion of political and social economists who have studied 
industrial situations and conditions, is that five persons depend 
upon the earnings of each workman. That would make a total 
of 750,000 persons directly dependent upon the making of motor 
cars for their daily bread and butter. Bread and butter and 
clothing and house rent constitute the bulk of their expenses and 
the barter and trade in these- commodities is the backbone of 
business of the land. Supplying the needs of three-quarters of 
a million persons is a big item of business and requires the 
services of thousands of tradesmen in all lines; manufacturers 
of various kinds and the production of thousands of farms. - 
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FOLLOWING is a brief summary of some of the chief me- 
chanical features of the various cars shown in both divi- 
sions of the Tenth National Automobile Show at Chicago. The 
list is exhaustive and is about as complete as it can be made, 
although nothing is treated at length. Most of the models de- 
scribed are in the Coliseum, but a considerable number of them 
are in the First Regiment Armory : 

Alco — A Venturi-type carbureter is fitted in which the needle 
valve is raised in the nozzle through a diaphragm, which dia- 
phragm is actuated by the motor suction. For the Bosch dual 
ignition system a 6-volt starting battery has taken the place of 
a 4-volt type of last year. The crank-case of the motor is now 
mounted horizontally in the chassis instead of being lower at 
the rear end as formerly. The radius rods between the rear 
axle housing and frame are now I-beam forgings. They are 
hinged at the front end and revolubly mounted on the axle forg- 
ing at the rear. The four-cylinder Alco carries the several im- 
provements as the six and has cylinders 5 1-8 by 5 1-2 inches, 
bore and stroke; these sizes were 43-4 by 5 1-2. This is one ex- 
ample of increasing the bore and leaving the stroke the same. 
All models are fitted with Continental demountable rims. 

American — A most important addition to the American 
lines is a coupe type with left-hand control, the emergency brake 
and change-speed lever being placed in the center of the floor- 
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board, so as to be operated by the right hand. This model uses 
an under-slung frame. In its regular chassis a few refinements 
have been made for this year. A Bosch dual ignition system is 
fitted, the cylindrical coil with switch being carried in the toe- 
board and flush with the surface. A kick switch is used on the 
coil. Rubber inserts have been placed in the clutch beneath the 
asbestos facing. A change in the gearbox is the introduction of 
spiral gears for driving from the main to the countershaft. 

Amplex — A lengthening of the wheelbase from 117 to 128 
inches, increase of bearing surface throughout the motor, in- 
creased length of springs, and entire new design of frame are 
the chief changes for 1911. The frame is of pressed steel heat 
treated with very wide flanges, where the side members narrow 
down in front. The gear-shifting mechanism is entirely en- 
closed. New style of oilers are fitted with means of increasing 
and decreasing the flow from the dash. An air-starting device, 
which is standard equipment, consists of a combination air pump 
and air valve on the rear cylinder. Double ignition is employed, 
with a Bosch high-tension magneto to one set of plugs, and a 
Bosch independent synchronous battery system to another set. 
Shock absorbers are standard equipment, and a fore-door body 
may be fitted to all models. 

Atlas — The Atlas Motor Car Co. has simplified its oiling sys- 
tem by substituting a roller bearing for the plain bearing in the 
crankshaft connecting rod. These bearings, together with the 
pistons, are lubricated by putting a smaller amount of oil in the 
gasoline tank with the gasoline. The crankshaft is a one-piece 
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drop forging of chrome vanadium steel. The revolving disks of 

the crankshaft have been eliminated. The system of transferring 

a charge to the cylinders has been improved by piston heads with 

only two depressing channels and transfer ports in place of four. 

The cylinders are cast in pairs with the centers much closer 

together; the crankcase and ends are one aluminum casting. 

Auburn — The Auburn, made by the Auburn Automobile 

Company, of Auburn, Ind., shows a wheelbase increased from 116 

to 120 inches. A cone clutch has been substituted for a disk, 

while three-quarter elliptic instead of elliptic springs are used. 

The Auburn people continue to use in their big car their 41-2 

by 5-inch motor, which they manufacture themselves. They also 

have a 30-horsepower model with a 4 by 4-inch motor of Ruten- 

ber design, but they are pushing the larger car. The body 

fashions run in a five-passenger fore-door, five-passenger touring 

car and a four-passenger close-coupled in the larger model and 

the' same thin* in the 30-horsepower line. 

Austin Three high-powered chassis and a variety of body 

1 ; nr | uded in the 191 1 product of this company. The 

styles are . . , r . . * 

} -II six-cylinder, four-cycle engines with measure- 

motors are an 0 . , , . . 

«irs as follows : 4 3-8 by 5 1-4. 4 1-2 by 6 and 5 1-2 by 5 1-2 

• h rated a* A5°< 486 and 72.6 horsepower. Wheelbases 

inches, ^ inches, and the cars carry from five to 

range seats. Cylinders are cast separate; multiple-jet 

seven pa v feed; pump lubrication and multiple-disc 

carbureters^^vity^ ^ ^ 

clutch are "]™ new line is presented on one type of chassis 
Badger — 1 n,s 
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with a variety of body designs. The motor is rated at about 
30 horsepower and is of the four-cylinder, four-cycle type. The 
ignition is by Bosch dual system with storage battery and coil; 
axles, front, pressed steel; rear, full floating; wheels, 34 by 
31-2; wheelbase, 112 inches; springs, semi-elliptic in front, 
three-quarters in rear; transmission selective, sliding gear, and 
equipped with special Rayfield carbureter. 

Benz — The Benz product for 191 1 includes a variety of 
motor sizes and powers and a number of body types. The mo- 
tors range from 18 to 50 horsepower. Touring cars, roadsters, 
torpedds and enclosed bodies are offered. Special attention is 
paid to the upholstery as well as the mechanical refinements of 
this line. 

Brush — Among the changes to be found in the Brush cars 
the waterjacket space around the valve chambers is increased 
so that the valves will be less affected by the heat. There is a 
slight change in the material used in the clutch disks, whereby 
greater wearing qualities and smoother action is obtained. The 
transverse tie-rod of the steering gear has adjustable yokes 
instead of brazed joints, the yokes now being threaded and 
locked by a clamping bolt. No other mechanical changes are to 
be found, except that the wheels on the roadster models have 
been increased from 28 to 30 inches in diameter. 

Buick — The characteristic features of the Buick cars remain 
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unchanged for the coming season, except that an automatic 
high-speed clutch releaser is fitted to the models having the two- 
speed planetary gearset»; practically all wheelbases are changed; 
the full-elliptic rear springs on the larger models have given way 
to semi-elliptics ; wheel dimensions of the larger models have been 
increased from 34 x 4 to 36 x 4 inches ; there are changes in the 
carbureter and magneto equipment; and a new chassis model is 
brought out which is equipped with a 4-inch square motor. The 
old two-cylinder model on which the Buick reputation was 
founded is not listed in the 191 1 catalogue. The features of the 
new model are a regular Buick valve-in-the-head type of motor; 
power is transmitted through a multiple-disc clutch. 

Cadillac — Cylinders have increased in diameter to 4 1-2 inch 
square. A change has been made to the babbitt-lined bronze 
bearings used in the 1909 models. The crankshaft is increased in 
diameter and the bearing surfaces longer and increased in area. 
The radiator is larger, and one-piece copper water manifolds 
have replaced the T's on the cylinders and their series of rubber 
hose connections. A larger water- jacketed Schebler carbureter 
is used. The flywheel is also larger and heavier. In the clutch 
two incased universal joints between the clutch and gearset have 
been adopted. In the rear axle the driving pinion and driven 
gear are increased in size. The propeller shaft contains two uni- 
versal joints instead of one and a torsion rod is fitted to the rear 
axle instead of a torsion tube. The new rear axle is a floating 
type instead of semi-floating. 

Cartercar — The Cartercar Company will not invade the 
commercial realm this year, but offers four models, one a 40- 
horsepower, one a 35 and two 30's. The Carter friction trans- 
mission is a feature of the line, and in all four models various 
refinements are to be noted, although no radical departure from 
the conventional has been made by the Cartercar Company. 

Case — None of the 1910 Case cars has been carried over 
and the offering of this concern consists of a 30-horsepower 
chassis in which are larger and stronger timing gears. The 
camshaft and cams are a one-piece drop forging, while the tim- 
ing gears are bolted to a flange which is solid with the camshaft. 
The camshaft and timing gear can be removed without dis- 
mantling the motor, while all the bearings are die cast white 
bronze. The water pump is centrifugal type and with the mag- 
neto is located on the left side. The steering gear and carbureter 
are on the right side. Six different types of bodies are furnished 
on this one chassis. 

Chadwick — Most of the changes in the 191 1 Chadwick are 
found in the motor, the inlet valve being much larger and placed 
in the cylinder head, so that rocker arms are used to operate 
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them. The company claims 15 per cent 
additional power by this construction. A 
heavier crankshaft is used because of this 
increase in power. The motor timing 
gears are of hardened steel and the ex- 
haust camshaft is fitted with a lever for 
shifting the entire shaft, including the 
gear, endwise, so as to bring an extra 
set of cams under the exhaust valve 
lifters to relieve the compression for 
starting. The capacity of the mechanical 
oiler has been increased to 23-4 gallons. 
A hot-water jacket has been placed around 
the inlet pipe to prevent condensation, the 
supply pipe for this water being carried 
through the middle of the intake manifold 
to get the greatest benefit from the heat. 

Chalmers— Model 30 improvements 
are : Pushrods heavier, each cylinder car- 
ries larger priming cup, wiring system 
simplified, propeller shaft is made with 
two universal joints and is paralleled by 
a pressed steel torque rod. A new rear 
axle with a pressed steel housing has been 
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Colby — A long-stroke motor, Winders measuring 4 1-8 

by 5 1-4 inches, is the feature of W s company's product. The 
engine is of the four-cylinder, four-cyc/e type, cooled by centrif- 
ugal pump, water circulator system and rated at 27.2 horse- 
power. Bosch high-tension magneto is employed in the ignition; 
Stromberg carbureter; circulating pump system of lubrication; 
a multiple-disc clutch; three-speed selective transmission and 
shaft drive are some of its details. The tire equipment is 36 
by 4 inches in the main. 

Cole — A year's experience has farther improved these cars 
and added power and strength to the models. Using a three- 
point suspension, it has increased the cylinder dimensions from 
4 by 4 to 4 1-4 by 4 1-2 inches. Besides it has tipped the motor 
2 1-2 degrees with respect to the horizontal, and it claims the 
horsepower has jumped from 30 to 36. L-type cylinders cast 
in pairs are used. The wheelbase has been increased from 108 
to 118 inches and 34 by 4-inch tires are used instead of 32 
by 3 1-2. Demountable rims now are part of the equipment. 
The rear axle is of the full floating type and Hyatt roller bear- 
ings are installed. In the three-point suspension of the power 
plant it is noted that the third or pivot point is at the front 
end of the motor and just under the crankcase. The other 
two supports are heavy aluminum arms, which are cast integral 
with the flywheel housing and rest on cast-iron blocks inside the 
side rails of the main frame. 

Columbia — One change in the Columbia is a new model mark 
85, in which a double set of jump spark ignition has taken the 
place of the low-tension make-and-break system heretofore used 
exclusively on these models. Two sets of spark plugs are used, 
the one set receiving its current from the Bosch magneto, the 
other from a battery through a timer distributer and a Bosch 
non-vibrating coil. An elaborate circulating system of lubrication 
is used. A cork float carrying an indicator shows the oil level in 
the crankcase. The motor, with its 4 7-8-inch bore and 5 1-2- 
inch stroke, has a right to be entered in the long-stroke classifi- 
cation, in that the stroke exceeds the bore by 5-8-inch. On the 
Mark 48 Columbia, which model is continued from last year, the 
Bosch low-tension ignition system is maintained, but a high- 
tension set is also fitted. 

Corbin — The cylinders of the new model are of T-shape, cast 
in pairs. A complete circulating oiling system with the flow 



added. It is of the complete floating type. 
The dash has only a glass bull's eye, 1 1-4 
inches in diameter, as a sight feed and the 
circular end of the Bosch coil. The dash 
is now square. Front and rear fender? 
have been made specially strong. In the 
Chalmers 40 a Bosch dual ignition system 
has replaced the double system. A 
strainer is fitted in the gasoline line be- 
tween the tank and carbureter. There is 
a new universal joint between the clutch 
and gearbox. All valve springs are en- 
cased. The controls on the steering 
wheel work on a plain semi-circular ring, 
being held in position by friction. The 
steering column is heavier. The fender 
and dash improvements of the 30 are in- 
corporated on this model. 

Cino — This Cincinnati car. made by 
Haberer & Company, of that city, is 
shown on one-chassis type this year. The 
motor, a four-cylinder, four-cycle engine, 
has cylinder measurements of 43-8 by 5 
inches, cast in pairs and cooled by cen- 
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maintained by a circulating pump driven 
by bevel gear from the rear end of the 
camshaft. This gives force feed to the 
three crankshaft bearings and the lower 
bearings of the connecting rods. The 
gears and shafts are made from chrome 
nickel steel. A new rear axle design is 
used, made up of a pressed steel housing, 
formed in halves, which are electrically 
welded together. The differential and 
pinion with shaft are mounted as a unit 
in a casting which bolts into the axle 
housing. A change has been made in the 
support of the motor, which is now hung 
direct on the side members of the frame. 
Last year the gearbox was carried on this 
steel pan but is now carried on two cross 
members of the frame. 

Crow — From two to seven passengers 
can be accommodated in the line of Crow 
cars of 191 1. These range from a road- 
ster to a commodious torpedo-bodied tour- 
ing car. The chassis have four sizes of 
motors, the cylinders of which measure as 
follows : 4 by 4 1-2, rated at 25.6 horse- 
power; 4 1-8 by 4 3-4. a 27.2 engine; 4 1-4 
by 4 1-2, rated at 28.9 horsepower, and 
4 3-8 by S inches, at 30.6 horsepower. This 
car was formerly known as the Black- 
Crow and is manufactured at Elkhart, 
Ind. 

Diamond T — The 191 1 model of this 
make is equipped with a specially built 
Continental motor of four cylinders, 5 
by 5 1-2 inches and rated at 40 horse- 
power under the A. L. A. M. formula. 
The motor is of the four-cycle water- 
cooled type, with cylinders cast in pairs. 
A multiple-disc clutch running in oil ; 
selective gearset giving three forward 
speeds ; two metal-encased universal 
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joints in the propeller shaft; full float- 
ing rear axle and 126-inch wheelbase 
are some of the mechanical features. 
The tire equipment is 36 by 4 1-2 inches. 

Dorris — This line, which is rather un- 
familiar to the East, is presented this 
year on a single chassis. The motor is 
four-cylinder, four-cycle type, with cyl- 
inders 43-8 by s inches, cast in pairs and 
cooled by centrifugal pump and tubular 
radiator. Conventional lines .are fol- 
lowed in its construction. Open and en- 
closed bodies are used in variety. The 
engine is rated at 30.6 horsepower. 

Elmore — An addition to the Elmores 
is Model 25. Means are provided for 
regulating the timing of the gas dis- 
tributer ports. A high-tension K. & W. 
magneto system has been added to the 
single Atwater-Kent system previously 
employed. Improvements are to be 
found in the carbureter design, a hot- 
air pipe extending from a jacket on the 
exhaust manifold to the air intake of 
the carbureter replaces the exhaust gas 
acket used heretofore; needle valve ad- 
justment previously located on the dasb 
is now in a convenient position directly 
below and in front of the driver's seat. 
A new priming device i s fi tter l t0 the 
motor, by means of which att the cylm- 
iers can be simuUan 4 ^ 
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company, which has not changed the chassis except to give a 
lower angle of rake to the steering column of the two new 
models. The roadster has bucket seats and a large gasoline 
tank in the rear, while the demi-tonneau differs from the road- 
ster only in the seat arrangement, a tonneau accommodating two 
persons being substituted in the rear in place of the large gaso- 
line tank in the rear locker. In this model the tank occupies a 
position under the front seat. A scuttle dash is used on both 
these models. The Flanders, also made by this company, has 
been refined and improved for 191 1 and comes in runabout, 
roadster, suburban and coupe types. 

Enger — Six distinctive body styles on one chassis is the 
offering of this company for 1911. The motor is four-cylinder, 
four-cycle, cast in pairs and is water-cooled by gear driven 
pump through syphon system. Force-feed lubrication on the 
constant level splash system idea ; Schebler carbureter ; high- 
tension magneto; multiple-disc clutch; three-speed selective 
transmission ; shaft drive ; semi-floating rear axle ; wheelbase, 
116 inches and tire equipment, 36 or 34 inches by 4, are some of 
the details of construction. 

Everitt — The'Metzger Motor Car Co. has devoted its time 
filling out its line by furnishing six distinct styles of bodies, 
taking in the popular ideas ranging from a roadster to a fore- 
door touring car, and also including the light delivery wagon. A 
feature of the Everitt idea of the fore-door construction is the 
fact that everything is inclosed and the only thing shown outside 
of the car is the door handle. The control levers are within 
easy reach of the driver and have sufficient clearance to overcome 
any chance of striking the door. In the chassis few changes 
are noted, the company still continuing the long-stroke motor 
with the cylinders cast en bloc. One of the features here is that 
the magneto and pump supports are cast en bloc with the upper 
half of the crankcase and do not need to be disturbed when 
removing the lower half of the crankcase. 

Falcar — The feature of the Falcar 191 1 line is the long- 
stroke motor used. The four-cylinder, four-cycle engine is 
rated at 27.2 horsepower, and the cylinder measurements are 
41-8 by 51-4 inches. Two, three, four and five-passenger bod- 
ies of various styles are used to equip the line. While the dif- 
ference between bore and stroke is not so pronounced as in 
some of the current models of foreign cars, it is quite striking 
in comparison with most of the American automobiles. 

Fiat — Motors of 15. 25, 45 and 00 rated horsepowers con- 
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stitute the 191 1 line of this concern, which has recently openet 
its factory at Poughkeepsie, N. Y., in addition to its Italian 
plant. One of the 45-horsepower motors 
is of six-cylinders, but the remainde 
are of the four-cylinder, four-cycle type. 
The smaller cars are shaft driven and the 
larger chain driven. Simplicity is the 
keynote of the line. The body styles are 
varied and numerous. 

Franklin — The hood is a new Renault 
type with open grill in front instead of 
the round design. In the motor there are 
now two separate valves in the head of 
each cylinder, arranged side by side and 
operated by rocker arms. The trombone 
design of intake pipe is now used on all 
models. The shafts of the engine gears 
at the rear end of the motor are mounted 
on the rear motor support, which is fur- 
ther to the rear and has a deeper vertical 
flange. In the lubrication system there 
is a lead to each of the main crankshaft 
hearings. The crankshaft is drilled to 
form ducts for the lubricant to the lower 
connecting-rod bearings. On the six- 
cyiinoer moaeis tne carbureter has an 
auxiliary air valve and an accelerator. 




Digitized by 



Google 



February ?. 191 1 



THE AUTOMOBILE 



355 




FROM THE ACCESSORIES GALLERY 




s-s 



Semi-Hoating axles are used. The wheelbases have been length- 
ened. Changes are also to be found in the cylinder dimensions. 

Garford — For the first time in its history as an automobile 
maker the Garford company has built 
its own bodies, having erected a special 
building for this work and purchased a 
body-making concern which it has moved, 
with the laborers, to its factory. The 
Garford chassis has been altered in sev- 
eral minor respects. In the motor a 
V-section fan belt has replaced the flat 
type. The floating rear axle is a tubular 
construction, each axle sleeve being a 
funnel-shaped seamless steel tubing which 
bolts at its larger end to the differential 
housing, braking not entering into the 
make up of the axle in the present form. 

Glide — The Bartholomew Company, of 
Peoria, 111., is showing a medium-priced 
line, including seven and five-passenger 
touring cars, roadsters and a fore-door 
touring type. The motor, rated at 36.1 
horsepower, is a four-cylinder, four-cycle 
engine 43-4 by 5 inches. The cylinders 
are cast singly. The cooling system is by 
rotary pump and honeycomb radiator 
Ignition is by high tension magneto and 



storage batteries. Splash lubrication ; multiple-disc clutch ; three- 
speed selective transmission; shaft drive; wheelbase, 120 inches; 
tread, 56 or 60. The frame is of pressed steel and tire .equip- 
ment of the bigger models, 36 by 4 1-2 inches. 

Great Western — The Great Western product for 191 1 is 
equipped with but a single size of engine. This is a four-cyl- 
inder, four-cycle motor, the cylinders of which measure 4 r-4 
by s inches. They are cast separately. Mechanically, all the 
models shown are similar in construction and dimensions, ex- 
cept that the big torpedo body has tires 35 by 4 inches, instead 
of 34 by 3 1-2, as in the other models of this make of car. The 
body styles cover a wide range from roadster to big touring 
car. 

Halladay — Three chassis and a dozen body styles consti- 
tute the Halladay 1911 offerings. The motors have cylinder 
measurements as follows : 4 by 4, 4 1-2 by 5 and 4 3-4 by 5 
inches. These are rated, respectively, as 25.6. 32.4 and 36.1 
horsepower under the A. L. A. M. formula, all being of the 
four-cylinder, four-cycle type. The cylinders are cast single 
and construction otherwise is standard. Wheelbases range 
from 104 to 128 inches. The cars are arranged to carry from 
two to seven passengers. 

Haynes— In the Haynes models all valve springs are en- 
cased. Engine and gearset gears are ground and cylinders- are 
both ground and lapped. The water pump has been located more 
accessibly by raising the shaft a trifle, which drives it and the 
magneto. The fan adjustment is improved. The radiator is 
1 1-2 inches higher. There is a ring around the fan blades to in- - 
crease their rigidity. Slight changes are found in the oiling sys- 
tem in that a large glass, showing the oil level in the crank- - ■ 
case, is situated at the right front of the case. The filler pipe- ' 
is now located between the cylinder castings. A Bosch dual' 
ignition system is fitted with a new combination coil and switch 
passing through the dash, which is provided with a lock. A' 
Schebler carbureter is used. The wheelbase is increased from : 
uo to 114 inches. 

Hudson — The 191 1 Hudson is entirely new. It is characterized 
by a monobloc four-cylinder motor, with valves on the left side. 
This motor has a cross shaft in front on the left end of which is 
the water pump, and on the right end the magneto. The gearbox 
is a unit with the motor, being anchored thereto through a pair 
of spreading arms which surround the flywheel and bolt direct 
to the rear of the crankcase. The top of the water jacket is a 
large casting which forms the return water pipe. In the ignition 
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system the wires are carried in a horizontal tube over the cyl- 
inder heads, this tube extending rearward until almost end to 
end with the cylindrical Bosch coil. The carbureter is at the op- 
posite side of the motor to the valves, and the intake pipe passes 
through the waterjacket between the second and third cylinders. 

Hupmobile — A new model, which is a four-passenger tour- 
ing car built the same as the 1910 Hupmobiles, except that the 
propellershaft, radius rods and frames are lengthened and in- 
creased in strength. The wheelbase is no inches. The other 
Hupp models have wheelbases of 86 inches. Power is furnished 
by the same four-cylinder unit power plant which has been char- 
acteristic of Hupmobile construction since its invasion of the 
field three seasons ago. The tension of the clutch spring is now 
made adjustable by using three plugs which screw into the end 
of the clutch hub and bear against the end of the spring. 

Inter-State — To meet the demand for a large touring car a 
new chassis model has been added, which is known as the model 
35. This is equipped with a torpedo touring car body of a roomy 
fore-door type. The features of this new model are a water- 
cooled T-type motor with a 43-4-inch bore and 5-inch stroke, 
which is claimed to develop 50 horsepower at a normal speed of 
1,200 revolutions per minute. The cylinders of the motor are cast 
in pairs, mounted on a crankcase having three-point suspension. 
Cooling of the motor is assisted by a centrifugal gear-driven 
pump, a cellular radiator and adjustable belt-driven fan. Lubri- 
cation is by means of a circulating oiling system. Ignition is by 
means of a double jump-spark system. A multiple-disc clutch in 
unit with a selective gearset giving three forward speeds trans- 
mits power through a drive-shaft inclosed in a torsion tube to 
the full floating type rear axle. 

Jackson — In body styles the Jackson offers a convertible 
torpedo body, which can be converted into a fore-door type be- 




cause the front doors are removable. The Jackson company re- 
tains the unit power plant idea throughout and- the circulating 
system of oiling again is a feature. The frames on models 51, 
41, 35 and 30 have been dropped, bringing the weight close to the 
ground. 

Kenmore — One of the few two-cylinder passenger cars of 
191 1 is the Kenmore line. The motor is 4 by 4 inches, with 
cylinders opposed, rated at 12.9 horsepower by A. L. A. M. 
formula. The car has high-tension magneto and auxiliary ig- 
nition system; Schebler carbureter; cone clutch; two-speed 
planetary transmission; semi-floating rear axle and a wheel- 
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base of 82 inches in this model. The Kenmore is offered in 
several body styles, one of which has a somewhat larger motor 
of the same general kind. The tire equipment is 32 by 4 inches 
for the larger type. 

Kisselkar — The most important change in the Kisselkar 
construction for 191 1 is to be found in the oiling system, the 
mechanical oiler having given way to a self-contained circulating 
system with an adjustable oil level, and a glass-float indicator 
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is provided at the left side of the crankcase to show the level 
of oil in the reservoir. A foot accelerator is fitted to all models 
except the LD 11. Clutch-operating pedals are adjustable. An 
improved universal joint encased in leather and packed in grease 
is employed between the clutch and gearset. Brakes are of the 
external and internal type, instead of two internals lo- 
cated side by side, and the braking surface is practically doubled. 
A double drop frame replaces the single drop construction. The 
steering gear tire rod is located behind the rear axle, and the 
steering arms above it. 
Klinekar — Both four and six-cylinder motors are included 
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in the extensive line of the B, C. K. Motor Car Co. for ign. 
Three sizes of four-cylinder motors and two of the six-cylin- 
der type are comprised in the line. The cylinders measure as 
follows: 33-4 by 4 1-4, 4 by 4 1-2, 4 1-4 by 5 1-4 and 4 3-32 by 
S inches. The first three are the four-cylinder engines. The 
other "six" is 4 1-4 by 5 1-4. The body designs are compre- 
hensive in style and number, and arranged for two, four, five 
and seven' passengers. The big six has 38 by 4- inch tire equip- 
ment 

Knox — Among the few changes to be found in Knox cars 
is a heavy I-beam arched cross member which is arranged across 
the frame at the rear end of the motor above the crankcase. A 




Halladay cars were shown In fullest detail 

slight change also is to be found in the shifting mechanism of 
the gearset in that the cross rod from the levers to the top of 
the gearcase extends across the top of the case. A full floating 
rear axle, such as was used on the six-cylinder models of 1910, 
is now fitted on all four-cylinder models as well ; new brake 
band supports of an anti-rattler spring design are fitted to hold 
the brake bands away from the drum when not in use, and a 
triangular torsion tube is added to relieve the springs of torsional 




Where the Brush enthusiasts were wont to congregate 

strains and improve the riding qualities of the car. The wheel- 
base is somewhat lengthened. 

Lambert — The Lambert company is so well satisfied with 
the success it has met with friction transmission that the same 
idea is retained for 191 1, with only one or two minor changes. 
There are four chassis types, which carry six different models, 
which are alike except that in model loo a four-cylinder Ruten- 
ber motor is used, while in the other models the four-cylinder 
engine is of the en-bloc type with ball-bearing crankshafts. 
This model 100 is practically the same as model 47 °f Ion >. 
except that the frame is reinforced with truss rods and external- 
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contracting emergency brake is found on the rear wheels; fold- 
ing trunk rack is fitted, and the hood and radiator are larger 
and of the torpedo type. Slight improvements are found in 
the other models in this line. 

Locomobile — One change in the Locomobile four-cylinder 
30 is in installing the Bosch dual high-tension ignition system. A 
new carbureter is used. A change in the rear axle is that the pin- 
ion shaft at the rear end of the propellor shaft has a double ball 
bearing in front of the pinion. The biggest feature of the 191 1 
line is the new six-cylinder, the motor of which in general de- 
signs follows that of the four, using the same bore and stroke. 
The cylinder castings are made with larger waterjacket spaces 
and the valves are of greater diameter than in the four. A 
circulating oiling system is used, the gear oil pump delivering 
the oil into a very small trough under each connecting rod. It 
uses high-tension ignition. A multiple-disc clutch is used. The 
same gearbox and rear axle construction as used on the four 
cylinder is fitted. 

Lozier— Six-cylinder motor has been improved by the instal- 
lation of a compressor release which holds the exhaust valve 
open to assist in starting. It is controlled by a handle in front of 
the radiator. The steering column is carried in a Hess-Bright 
ball bearing in the dash, which makes its movement much easier. 
Valve caps are now threaded into the tops of the valve cages; 
therefore the intake and exhaust caps for each cylinder were 
held by a crow-foot yoke. The valve diameter has been in- 
creased. A neat body feature of the Lakewood model is that the 
tonneau door on the left is hinged to the body still and swings 
down and out, forming an emergency seat for the chauffeur. 
When not in use the seat has every appearance of a door. On 
the four-cylinder model the leading change has been increasing 
the stroke from 5 1-4 to 6 inches. 
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Marmon — But few changes have been made in the one 
Marmon chassis for next year, the most important alteration be- 
ing an increase in the valve diameter from 2 1-4 to 2 1-2 inches, 
and increasing the wheelbase from 116 to 120 inches, bringing 
about a trifle more power and easier riding qualities. 

Matheson — Several Matheson changes have been made, 
one being a new coupling between the clutch and gearset, which 
carries a ball bearing intended to steady the rear end of the 
clutchshaft as well as taking the thrust of the clutch spring. This 
bearing is carried in a bracket on a cross-member of the frame. 
The universal joint construction is squared and slides in a 
square hole in the coupling, thus providing a slip joint. A uni- 
versal type of coupling has also been fitted in the pump shaft. 
A V-cross section design of fan belt is added. On the four- 
cylinder Matheson, which heretofore has used low-tension ig- 
nition exclusively, an option of a high-tension Bosch system 
is offered. The drive chains on this model are encased. 

Maxwell — The four Maxwell chassis for this year will ac- 
commodate thirteen different types of bodies. The Maxwell 
features — unit type of construction, three-point suspension, 
thermo-syphon cooling and multiple- 
disc clutch — are retained and in ad- 
dition all models are equipped with 
magnetos.- The two-cylinder Maxwell, 
which long has been one of the con- 
cern's standbys, is retained. The body 
styles offered by the Maxwell include 
open front and fore-door touring 
effects, straight line torpedo, close 
coupled and light touring styles, sur- 
reys, runabouts with single rumble 
seats, runabouts with flat deck and 
tool box in the rear and torpedo 
roadster. 




Mclntyre — Improvements in the Mclntyre pleasure cars 
have brought about the use of heavier axles throughout and the 
adoption of a long-stroke motor. New metal body designs have 
been adopted and a magneto is used. All the models are equipped 
with new springs, three-quarter platforms being used in the rear. 
The Mclntyre motor is a four-cylinder proposition, with the 
cylinders cast singly but bolted together, giving an en-bloc effect. 

Middleby— Both water and air-cooled motors are used in 
making up the Middleby line for 191 1. The company is located 
at Reading, Pa., and the output is conservatively limited. The 
water-cooled type is an innovation for this concern. The mo- 
tors are of various sizes and body styles. 

Midland — But few changes are to be found in the Midland 
line for 191 1. Model L2 is an evolution of the 1910 model L 
with the same specifications as model Li except that it is equipped 
with a fore-door body. All cars have the Midland unit power 
plant of 40-horsepower. They are equipped with the Rayfield 
carbureter, Splitdorf magneto, an oil-feed indicator and new 
style foot accelerator pedals in a divided footboard, all of which 
are changes or additions made for 1911. 

Mitchell — In the water system, hose connections are now 
used, taking the place of castings. The oil filler for the cir- 
culating oiling system is now accessibly located on the right 
front motor arm. The exhaust valve cages are held in place 
by a threaded ring instead of by the yoke-and-bolt method. 
The four-cylinder models are now manufactured with a circu- 
lating oiling system. A plunger pump actuated from the cam- 
shaft circulates the oil. The overflow standpipes in the crank- 
case compartments are adjustable from the outside. The fan 
is now a one-piece aluminum stamping. Between the magneto 
and water pump is a new coupling, which allows of correcting 
the magneto timing without removing the magneto. The crank- 
shaft on all models has been increased in diameter from 1 7-8 
to 2 inches. The brakes are now 16 inches. 
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THE DISPLAY OF THE HUDSON 1911 LINE WAS QUITE COMPREHENSIVE 



Moline — The most important change here is the length- 
ening of the stroke from 4 1-2 to 6 inches. Two independent 
ignition systems are fitted, one a magneto, the other a battery 
with distribiter on a short vertical shaft at the front of the 
crankcase. The wheelbase has been increased from 112 to 117 
inches. A lower body carriage is obtained by dropping the frame 
side members 2 1-2 inches in front of the rear axle. These side 
members are now offset at the dash. The frame stock is now 
3-16-inch. Rear brake drums are now 13 1-2 and 14 inches. The 
bearings in the front wheels are heavier ; they are of the cup- 
and-cone type, with 5-8 and 3-4-inch balls; they used to be 1-2 
and 5-8-inch ball sizes. Nickel steel is used in the gears and 
shafts of the gearset, pinion and bevel in the rear axle. 

Moon— On the Moon model 30 the motor weight has been 
reduced 72 pounds, and the horsepower increased by changing 
the valve opening from 1 7-8 to 2 inches and increasing the 
valve lift 1-16 inch. Rollers on the lower ends of the valve 
lifters have taken the place of the mushroom ending. Instead 
of spur gears used in the engine to drive the camshaft, helical 
ones are fitted. A multiple-disc clutch has superceded the 
band type. An improved worm-and-gear type of steering gear 
has taken the place of the gear-and-sector design of last year. 
The wheelbase has been increased 4 inches and this extra space 
utilized in the tonneau. The model 45 motor has been simplified 
in the matter of magneto and water pump drive. These are 
carried on a transverse shaft at the front of the motor. The 
mechanical oiler has been taken off the dash. 

National — Replenishing the motor oil supply is facilitated by a 
filler pipe with spring-retained cover. Carbureter adjustment is 
made easy in that the eccentrics for changing the needle valve 
are to the outside instead of the inside. The installing of a float 
within an oil well in the crankcase and carrying an indicator at 
the left rear corner of the motor afford indiction of the oil level. 
The fender construction has been strengthened in front and rear, 
the bracket being a Y type. The gearbox is now hung so that it 



can be dropped from the chassis without removing the body. In 
the intake manifold, the auxiliary air controllor from the steer- 
ing column is a poppet type of valve instead of a sliding design. 
Each cylinder head now carries an aluminum cover plate. The 
cams in the motor have been made larger. 

Ohio— The leading mechanical change in the Ohio models 
is the fitting of improved front and rear axles, the former being 
an I-beam type with extra large end yokes and ball thrust bear- 
ings at the top of the yoke and mounted on tapered rollers. The 
rear axle is a floating design with a pressed steel housing, with 
annular bearings carrying the differential and wheels. The com- 
pany has dispensed ^ith the torque tube, which in 1910 enclosed 
the propellershaft, and has in place fitted a propellershaft with 
two universal joints. A triangular torsion rod parallels the pro- 
pellershaft. A line of torpedo bodies with inside control has 
been added. 

Oldsmobile — L-head design has given way to T-type cylin- 
ders, and dimensions are increased from 43-4 inches square to 
5-inch bore and 6-inch stroke, and the valves have been enlarged 
from 1 3-4 to 2 3-4 inches. The engine gearcase is an integral 
part of the motor crankcase, and lubrication of the engine gears 
is by means of oil admitted through 
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The Columbia exhibit was staged in effective surroundings 




The Stoddard-Dayton line was one of the largest in the Coliseum 

Otto — In the Otto, the Philadelphia-made car, there has 
been substituted a full floating rear axle in place of the live 
type one used last year. The spokes in the rear wheels have 
been bossed, while larger brake drums are used. There is a 
universal case to the housing and the differential are one-piece 
and of manganese bronze. The old motor is retained and the 
two chassis are represented in nine different models. 

Overland — Four new chassis models are among the Over- 
lands. The intake gas manifold of the motor is simplified in 
design and carbureter equipment is optional. A distributing 
reservoir is located at the top rear side of the radiator. There 
is also a change in the radiator design, in that the top is now a 
semi-circular instead of semi-hexagonal with rounded corners. 
In the clutch the large single clutch spring is replaced by three 
adjustable outside springs located on the clutch spokes. The 
gearset cases have been reinforced. As for the changes in the 
new models over the old ones, there is a slight difference in 
cylinder dimensions, making the motors larger and more power- 
ful; double ignition systems are fitted with a Bosch magneto; 
there are screens on the front of the radiator to give a honey- 
comb effect. 

Packard — On the "18" and "30" models the high-tension 
wires from the magneto distributer to the plugs are now encased 
in a metal tube which rises between the cylinder pairs and crosses 
to the side on which the spark plugs are located. The primary air 
intake pipe on the carbureter has been extended and now rises 
vertically to a point slightly higher than the top of the auxiliary 
air valve. An improvement on the rear springs is the addition 
of three short leaves in the base of the spring, which leaves are 
of greater radius than that of the leaves constituting the spring 
proper. All touring cars are standard with fore-door bodies. 



In limousines the dome light is in the rear of the ceiling, thereby 
enabling the passengers to read with comfort. 

Peerless — In these cars the motors are increased from 47-8 by 
5 1-2 to 5 by S 1-2, and valves have narrower seats of a less acute 
angle, so that the liability of carbonization of the valve seats 
is reduced. The ball bearing previously used on the forward end 
of the crankshaft is replaced by a plain bearing to increase 
rigidity of crankshaft, the crankcase is of heavier construction, 
the external leads to the cylinders have been eliminated from the 
oiling system, all internal motor mechanisms except the front 
engine gears being oiled by splash, and the five sight feeds on the 
dash have been reduced to two. Carburetion is improved by 
adding a spring attachment to the auxiliary air valve, and 
starting of the motor is greatly facilitated by a priming device 
operated from the front end of the car. 

Pierce-Arrow — All motors are fitted with Pierce-made power 
air tire-pump. An accelerator pedal has been fitted. A prim- 
ing system is fitted to the motor whereby gasoline can, by a 
pump on the dash, be sprayed into the intake manifold to facil- 
tate starting. Approximately one tablespoonful is injected. The 
hood has not to be raised to do the priming. The clutch facing 
on the cone is German bronze, which has taken the place of 
leather. Fabric heretofore used on the brake shoe faces has been 
replaced by German bronze. The brake diameters on all models 
have been increased. Two of the motor sizes have been en- 
larged as follows : Six-36 is 4 by 5 1-8 inches ; it was 4 by 4 3-4. 
Six-48 is 4 1-2 by 5 1-2; it was 4 1-2 by 43-4. On the left run- 
ning board an extension has been made to the battery box, form-' 
ing a compartment for light tools and an oil can. 

Pope-Hartford — Cylinder dimensions are changed from 45-16 
by 5 1-8 to 4 3-4 by 5 1-2. Valves are larger, compression grease 




E-M-F and Flanders cars combined to form a pretty exhibit 




The 1911 Sampson touring car and chassis were shown 
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cups are fitted to the rocker arm bearings, ball joints are pro- 
vided at the upper ends of the push rods and the rocker arms are 
of heavier construction. Ignition is by means of an improved 
Bosch dual system, with a combination coil and switch passing 
through the dash, and the cylinders are tapped for two sets of 
plugs, so that double igntion may be used if desired. The mag- 
neto is now at the right front end of the motor and driven off 
a transverse shaft and worm gears from the shaft on the left 
side of the motor that drives the water pump and mechanical 
oiler. The carbureter is also shifted to the right side; a foot 
accelerator is added, the exhaust and intake piping is changed 
about and the whole rearrangement makes for greater acces- 
sibility. 

Premier — Among the changes to be found on Premier cars the 
replacement of the simple splash lubrication system in the motor 
by a circulating system is one of the most important. A gear 
oil pump situated at the right rear corner of the crankcase and 
gear, driven off the camshaft, forces oil through a large main 
pipe arranged along the outside of the case at the right to 
troughs into which the connecting rod scoops dip. In the cooling 
system the fan is reversed, the fan bracket being turned around 
so that the fan is now closer to the cylinders than the radiator, 
enlarging its scope of action. The fan belt pulley is just behind 
the radiator and is now driven off a pulley on the front end of 
the magneto and water pump shaft instead of at the rear of the 
engine gear housing. 

Pullman — The Pullman Motor Car Company is a pioneer 
in that it advocates the use of a continuous waterjacket for a 
four-cylinder motor. By the use of this continuous waterjacket 
construction there is a common water space from the rear to the 
front cylinders and the water piping is limited to the intake and 




The big Reo display was a constant attraction 
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Inter-State cars were given effective representation In the Annex 




The Knox display in the Coliseum was complete in every detail 

exhaust pipes. A water pump is used for maintaining the cir- 
culation, and in addition there is a belt-driven fan located between 
the front cylinder and the radiator. In casting these cylinders 
the Pullman company leaves large openings so gases can escape, 
and there is no danger of destroying the castings. In spite of 
the short space occupied by the motor, the design permits of the 
use of five crankshaft bearings. Little change has been made in 
the Pullman bodies, except to give a little more leg room by add- 
ing 2 inches to the wheelbase. 

Rambler — The 191 1 offerings of this line include two sizes 
of motors of the four-cylinder, four-cycle type. The smaller 
is 4 1-2 by 4 1-2 in its cylinder measurements and is rated at 
32.4 horsepower under the A. L. A. M. formula. The larger 
motor is 5 by s 1-2 inches — a 40-horsepower rating. The cyl- 
inders are cast separately; cooling is by centrifugal pump and 
Rambler radiator; high-tension magneto with storage battery 
auxiliary; mechanical oiler; multiple-disc clutch; three-speed se- 
lective transmission, and shaft drive are a few of the chief 
characteristics. The wheelbase ranges from 112 to 128 inches. 

Reo— Timken roller bearings have replaced ball bearings in 
front wheels, supporting differential and carrying the propeller- 
shaft within the torsion tube. At the outer ends oi the rear 
axle are Hyatt high-duty bearings. A n acceW.. W Wtv 
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except that it uses 32 by 3 1-2 inch tires instead of 34 by 3 1-2 
inch sizes. 

Royal Tourist — The double ignition system, with a double 
set of plugs, is now replaced by a Bosch dual ignition system. 
The plunger pump is replaced by a gear pump situated on the 
right side of the motor near the rear. In the new oiling system 
oil is forced through a filter located in the left rear leg of the 
motor and then up through sight feeds on the dash. The car- 
bureter is provided with a tubular by-pass communicating be- 
tween the float chamber and the mixing chamber just above the 
butterfly valve, and when the throttle is closed a strong spray of 
almost pure fuel is sucked into the cylinders to prime them. The 
radius rods have a free bearing on the rear axle and are integral 
with the inside plates that support the brake shoes. 

Schacht — This is the first year for the four-cylinder Schacht, 
made by the Cincinnati concern, which entered the motor in- 
dustry originally with a motor buggy. The company carries 
over its two-cylinder model, which has been refined and im- 
proved in detail. The four-cylinder proposition has a bore of 
45-16 inches and a 5-inch stroke, and the 2-inch valves are 
placed at the side. The clutch is a cone, and splash lubrication 
is employed, operated by a plunger pump. Magneto ignition is 
utilized and the wheelbase is 120 inches on the touring car and 
110 on the roadster. The rear axle is semi-floating and the front 
an I-beam section single-piece drop forging. 

Selden — The most important Selden detail for this year 
is the addition of a new model on which three fore-door body 
types are fitted. This chassis differs from previous Selden types 
in that the side members of the frame heretofore straight from 
end to end are now narrowed at the dash and raised above the 
rear axle. Three-quarter elliptic springs have taken the place 
of the semi-elliptic types in the rear. The wheelbase has been 
increased from 116 to 125 inches. Two universal joints are used 
in the propeller shaft, which is now paralleled by a torsion rod. 
The timer and oil pump are now located at the center of the 
motor and the timer is elevated, being mounted on a pedestal on 
the crankcase. 

Speedwell — A cast aluminum dash is fitted and carries the 
circular end of the Bosch coil and a vertical glass tube oil sight 
feed. A new coupling has been inserted in the magneto shaft 
Where the shaft is split on one end is a disc with eight holes, 
and on the other end a disc with ten holes. These discs are 
bolted together and the combination between the eight and ten 
holes gives every desired accuracy. The ball-and-socket con- 
nections in the spark and throttle controls on the motor are 
now adjustable to take up wear. The front end of the frame has 
been reinforced by heavy gusset plates. Rear springs are flatter, 
giving the entire body a 3-4-inch lower carriage. The springs are 
now of vanadium steel. All models are fitted with Firestone 
demountable rims. The 191 1 Timken rear axle is used. 

Staver-Chicago — These cars are shown in three sizes of 
four-cylinder motors; 4 by 4, 43-8 by 5 and 41-2 by 5 inches. 
The cylinders of the small motor are cast in pairs, while the 
others are of the block type. A wide choice of body designs 
is offered, ranging from the open roadster to limousine, and 
including several of the prevailing fore-door types. Low ten- 
sion magneto and dry batteries supply the ignition. The 191 1 
wheelbases range from 112 to 124 inches, varying with the 
chassis type. 

Stearns — In Stearns models some changes in conveniences have 
been made. The Bosch cylindrical coil is used, being carried 
horizontally in the dash with its switch end flush with the dash 
face. The air pump for maintaining air pressure on the gaso- 
line has been taken off the dash and is now carried on the floor- 
board between the two front seats. The small gasoline tank on 
the dash, from which the gasoline feeds by gravity to the 
carbureter, has been improved with a new float valve and pres- 
sure regulator. Another brace has been added to the right run- 
ning board to reinforce it and give it adequate strength to carry 
the demountable rims, which have been made stock on all models. 
The auxiliary oil tank, in which a supply is carried to replenish 



the crankcase, has been located on the floorboards at the right 
Stevens-Duryea — Few changes have been made in Stevens- 
Duryea cars, the company marketing three models, two six-cylin- 
der types and one four-cylinder, all cast in pairs. Each motor has- 
a different cylinder size as follows: 4 1-4 by 4 1-2, six-cylinder; 
4 r-4 by 4 3-4, six-cylinder ; and 4 3-4 by 4 1-2, four-cylinder. A 
great variety of body styles are shown with this line. The pre- 
vailing fore-door type of touring cars and roadsters and the 
usual closed bodies are featured. 

• Stoddard-Dayton — Motor appearance is improved by enclosing 
within the tappet guides the springs that were outside of these 
rods. The water pipes are metal instead of hose lengths. The 
fan has been provided with an eccentric adjustment. The size 
of the pump shaft has been doubled. A double ignition system 
is fitted, consisting of a Bosch magneto and a secondary set with 
battery and combined timer distributer. An improvement in the 
gearbox is the fitting of ball bearings for both shafts. Changing 
the front axle contour has lowered the body frame at this point. 
A ball and thrust bearing has been fitted in the steering gear; 
brake drums are increased in diameter and width; demountable 
rims are standard. On the Stoddard 30 an entirely new L-type 
motor is used. It has a circulating oiling system. On the Stod- 
dard 20 a monobloc motor is used. 

Studebaker — This line consists of three chassis types, the 
smaller of which has a four-cylinder, four-cycle motor 4 by 
3 3-4. The next larger size is 4 1-4 by 5 1-4 inches, rated at 
28.9 horsepower and the largest is 43-4 by 51-4 inches, 36.1 
horsepower under A. L. A. M. rating. Various body types 
are fitted to these chassis. The use of friction transmission in 
several of the styles is one feature. Low tension ignition and 
storage batteries are used in all models. The wheelbase of the 
big car is 140 inches. 

Thomas — Few changes are to be found in Thomas cars. In the 
model M the diameter of the valves is increased from 2 1-8 to 
2 5-16 inches. The crankcase is now divided horizontally, so that 
the lower portion can be dropped as the crankshaft is supported 
in the upper section. This is a radical change from the barrel- 
type crankcase previously employed. In the cooling system the 
fan belt is now driven off a pulley on the crankshaft instead of 
off a pulley on the front end of the magneto gearshaft. A hand 
compression oil can has been provided. Tire sizes have been 
increased on the rear from 36 by 4 to 37 by 5. The body is 
larger and more roomy, more elaborately equipped. The model 
K remains unchanged except that Continental demountable rims 
are a part of the regular equipment. 

Welch-Detroit — This car is made in one model with a four- 
cylinder motor of the vertical type, the A. L. A. M. rating of 
which is 40 horsepower. The bore is 5 inches and the stroke 5 
inches also. The cylinders are cast in pairs, and the valves are 
situated on opposite sides. The lubrication is effected by means 
of a circulating pump and the cooling by a centrifugal pump and 
tubular radiator. The gasoline is fed by gravity to a Schebler 
carbureter and the ignition is supplied by magneto and supple- 
mentary coil. The power from the motor is transmitted through 
a leather-cone clutch to a three-speed selective type transmis- 
sion, located amidships, and the final drive to the road wheels 
is by a live rear axle. The service brake is of the external 
contracting type and the emergency brake of the internal ex- 
panding type. The front axle is an I-beam drop forging and the 
springs of the semi-elliptic type. The wheelbase is 122 inches 
and the tread standard. Ball bearings are used throughout, with 
the exception of the crankshaft which has plain bearings. Front 
tires are 36 by 4, and rear 36 by 4 1-2. This car is being shown 
at the Buick branch. 1452 Michigan avenue, Chicago. 

Westcott — This powerful car is offered in two chassis 
sizes, the motors of which are 4 1-2 by 5 and 43-4 by 5 inches 
and fitted with a variety of body styles. These are for four, 
five or seven passengers and represent modern ideas of con- 
struction. The Westcott cylinders are singly cast and the mo- 
tor is cooled by centrifugal pump and honeycomb radiator. Ig- 
nition is by high-tension magneto and dry cells; lubrication, 
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splash; cone clutch, and the wheelbases are 112 and 120 inches. 
Tire equipment is 36 by 4 inches all around. 

Winton — On the motor, brass tubing has replaced aluminum 
castings for the water and also the intake manifolds. A 
cellular radiator has taken the place of the vertical-tube type. 
A Stromberg carbureter is now stock. The magneto is driven 
from a continuation of the pump shaft, in which continuation 
is a jaw coupling. A leading change in the running gear is the 
substitution of an I-beam front axle in place of the pressed steel 
type used last year. The side frame members are now dropped 
2 1-2 inches in front of the rear axle. The radius rods have 
been improved and are now made with a ball-and-socket support 
at either end. Brake drums, which were 12 by 2 1-2 inches, have 
been increased to 14 by 3 inches. Tires are now 36 inches in 
diameter. 

White — The White leader is a 40-horsepower touring car, 
which is practically a duplicate of the 30-horsepower model 
brought out in 1910 except that it is larger. The leading char- 
acteristics of the motor are its simple en-bloc L-type cylinder 
construction, mounted on an aluminum crankcase having three- 
point suspension. The long-stroke principle is retained. Lubri- 
cation is by means of a plunger pump. Ignition is by means of 
a single high-tension magneto. Power is transmitted from the 
motor through a leather-faced cone clutch, a selective gearset 
having four forward speeds and reverse direct drive on the third 
speed, a propeller shaft with two universal joints and a semi- 
floating rear axle equipped with annular ball bearings. The 
tire dimensions are 36 by 4 inches and 36 by 4 1-2 inches. The 
wheel-base is 120 inches. 

Zimmerman — Both two-cylinder and four-cylinder models 
are shown under this heading. The Z-40 type is one of the 
four-cycle, four-cylinder styles. This car seats five passengers 
and is fitted with foredoor touring body. The wheelbase is 
tis inches. The cylinders, cast in pairs, are 45-16 by 5 inches 
and are cooled by thermo-syphon system. Low-tension ignition 
is used. The lubrication system is based on a mechanical oiler. 
The clutch is of the cone type ; transmission is of the three- 
speed selective type, and shaft drive is used. The tires are 34 
by 3 1-2 inches. 



Among the Attics. 

The display of electric pleasure ^rs a t tne National show 
is quite extensive, including the following makes: Woods, 
Baker, Bateock, Waverley, Detroit, Rauch & Lang, Hupp- 
Yeats, Ohio and Broc. 

Babcock — Roadster and coupe types; prices, $2400 and 
$2,600, respectively. Batteries, 42 and 36 cells, divided. Chain 
drive; wheelbases, 94 and 86 inches; tires, 34 by 4 and 32 by 
4 inches. 

Baker — Victoria and Runabout, priced at $2,000. Shaft 
drive; wheelbase, 80 inches; pressed steel frame; tires, 32 
by 31-2 inches. 

Broc — The Broc line consists of coupes and open bodies for 
two, three, four or five persons. Chain drive; 32-inch wheels, 
and wheelbases of from 80 to 83 inches are some of the features 
of the cars. 

Detroit — Body optional. Edison 9-6 battery; chain drive; 
wheelbase, 85 inches; pressed steel frame; tires, 34 by 4 and 
32 by 4 inches. 

Ohio— Four and five-passenger coupes and victorias. Prices, 
$2,300, $2,600 and $2,700 (the first being for the victoria). Ex- 
ide batteries; shaft drive; wheelbase, 81 inches; tires, 34 by 4 
inches. 

Hupp-Yeats — Motor Westinghouse V; controller Westing- 
house constant contact type ; Exide battery ; pressed -steel, low 
hung frame; internal brakes; price, $1,750; f. o. b. Detroit. 

Rauch ft Lang — Both open and closed bodies are shown in 
several styles in the 191 1 line of this company. A victoria to 
carry four passengers has chain drive; 40-cell battery; wheel- 
base 86 inches, and wheels 34. 

Woods— Two chassis and numerous body designs are 
among the Woods offerings. Model 1012 has wheelbase, 86 
inches, solid tires, 30 by 21-2 in front, 34 by 21-2 rear; ex- 
panding metal to metal brakes; special Woods motor; 4-pole 
series wound ; five passengers ; price, $2,900, with brougham body. 

Waverley — This line is quite extensive, including all the 
standard bodies and a few beside. Model 69, runabout, has 
wheelbase 72 inches; Exide, Waverley or National batteries; 
motor, Waverley; price, $1,150, without top. 



Many Western and Local Commercials 



CHICAGO, Jan. 30 — Practice, as it related to animal trans- 
portation, however fine it appeared, is looked upon as 
wanting in some particulars from the freight automobile 
point of view. According to the ways of the near-past, the 
automobile was used for long hauls and the horse was pressed 
into service for short haul work. 

This must be regarded as an admission on the part of the ad- 
vocates of the horse that he is a makeshift commercial propo- 
sition, one, in fine, that is only to be regarded as possible if a 
merchant has horses to use and considers it necessary to get 
some service out of them while they remain in fettle, knowing 
full well that the time is near at hand when it will be necessary 
to displace them with freight automobiles. 

Of the several systems now being tried out, there is one that 
was handed down from the time when horse-drawn vehicles 
were used exclusively, i.e., delivery by trucks to distributing 
points, with large storage houses at the points and after unload- 
ing the merchandise and storing it over night it was transferred 
to delivery with wagons drawn by horses and the short hauls 
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were made ; in other words, the goods were delivered. This plan 
is not only disastrous, due to the cost of maintaining storage 
buildings, but the delay incidental was always a source of great 
dissatisfaction to customers who want goods the day they are 
ordered. 

In order to retain the advantages of the system it is now pro- 
posed to make the primary delivery by means of large automo- 
bile trucks, and to store the goods on the platforms of these 
trucks in large baskets or other convenient packages and by h av " 
ing the goods properly classified, to provide for their quick trans- 
fer for each route to the delivery wagon oi that route 
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no storage accommodations for the material that is to be de- 
livered at a certain destination. It is but a matter of having 
the wagons on hand according to a fixed plan. If the thousands 
of postoffices all over the country may be looked upon' as cus- 
tomers in an illustration of the point to be made here, it only 
remains to transfer the idea to a regular delivery problem as it 
confronts a department store, when it will be seen that the idea 
of using trucks of great capacity on trunk avenues of traffic, will 
result in a great economy if delivery wagons are held at certain 
centers of delivery, ready to take the assorted goods and pack- 
ages from the trucks and radiating out in the several directions, 
proceed at once to make the final delivery. 

It is realized, of course, that automobile transportation, if it is 
to be on a basis of the utmost economy, demands that the auto- 
mobiles be given "round house" attention. It is quite possible 
that some plan can be contrived by means of which the "round 
houses" so-called may be located, geographically, so that they 
will become the centers of transfer of goods as they are de- 
livered by the trucks of large capacity to the delivery wagons 
of relatively small capacity. At all events it is now being rea- 
lized that trucks and delivery wagons of the automobile type, 
must be managed by men who know how to do mechanical work, 
and the larger department stores, with their efficient manage- 
ment, are fast reaching the conclusion that good success is be- 
ing interfered with by the mixed nature of the service, for, as 




Diamond Rubber Co., A. W. Harris Oil Co. and Hartford Suspen- 
sion Co. 



will be readily appreciated, it is not in a man who merely knows 
all about horse-drawn vehicles to do justice to mechanical trans- 
portation methods, but this would not be such a serious matter 
were it possible for men to do the things that they do understand 
and allow other. men to do their work. It is a great misfortune 
perhaps that men will get in each other's way and the champions 
of the horse, since they were on the ground first are more than 
likely to say "this new fangled notion is taking a hack at my 
bread and butter; I guess it is up to me to give it a black eye." 

For those who have a large investment in horses and wagons, 
it is within the range of possibility that the two systems can be 
so isolated that the two classes of men will not be required to 
associate with each other. If they do .come together, there is 
bound to be a clashing of thoughts and of actions, and as it 
stands to-day, since the men who drive horses are in the ma- 
jority, they make the force of numbers tell, and that force ends 
in disaster for the automobile in not a few instances. 

This trouble would not be so serious were it not for the fact 
that every merchant must come to the use of automobiles and 
there are very few merchants of good sense who are not aware 
of this fact. Any plan then, that will defer the adoption of the 
automobile, or make it a temporary failure, not only adds an ex- 
pense account for the merchant to pay, but it prevents him from 
reaching the only conclusion that will permit him to remain in 
business and compete with his aggressive neighbor. There is no 



getting around the fact that when a customer makes a purchase 
he not only indicates that he desires a certain brand of goods, 
but he includes, and properly so, the idea that he is paying for 
service. That good service is to be had from the merchant wJjo 
uses automobile transportation is an established fact, but can it 
be claimed that equally good service is possible under the older 
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plan? It is these and other like ideas that are being discussed at 
Chicago. 

In addition to the eighteen makes of freight automobiles as 
herein described there will be two tractors, going by the list, 
with the probability of some additions at the last moment 
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so that the Commercial Vehicle Section, which will open on 
February 6 and run for a week, closing on February 11, 
promises to be every bit as interesting as the commercial section 
of the Madison Square Garden show in New York, but there is 
an added angle to the Chicago situation due to the wide use 
for 'fhich freight automobiles are being put, even in the outlying 
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Avery — This product as it will t>^ e *hibited is made by 
the Avery Co., of Peoria, 111. The t ra ctor with its specially 
contrived tire equipment, side chain drive and substantial radius 
rod, will probably be one of the attractions of the Chicago show. 
The output of the company includes a dry truck, and in fine a 
full line of freight automobiles. Referring to the commercial 
truck the motor is of the four-cylinder type, 4 3-4 by 5 inches 
bore and stroke, rated at 45 horsepower. The cooling system 
includes a gear pump with a honeycomb and an auxiliary radi- 
ator. Oiling is accomplished with a force feed gear pump main- 
taining a constant level taking advantage of splash. Ignition 
includes a double storage battery, magneto and is of the high- 
tension jump spark type. Carburation is either by Schebler or 
Stromberg carbureters. 

Brodesser — This is a motor truck product in which model 
A is rated at 1,500 and 2,000 pounds capacity, model B is rated 
at 4,000 pounds capacity, and there are several options including 
model C, which is rated at one ton capacity. These freight auto- 
mobiles are' built along standard lines, evidently intended for 
hard and continuous service. To give an idea of the general 
design of the machinery portion of these cars the model D-15 
motor is described as having four cylinders vertical of the water- 
cooled type with a bore and stroke of 4 by 5 inches, developing 
30 to 35 horsepower. The cylinders are cast in pairs and a 
Schebler carbureter handles the fuel which is fired in the corn- 
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centers, whereas in New York freight automobile work is for 
the most part in the hands of the department stores, express 
companies, and a very few of the concerns, and those the very 
largest, will make a business of transportation work on a large 
scale. 



bustion chamber by a Remy dual ignition system. The wheels 
are 34 inches in front and 36 inches in the rear, with 3 1-2-inch 
solid tires for the front and 4-inch solid tires for the rear. The 
chassis frame is of the standard channel section 5 inches deep, 
weighing 6 1-4 pounds to the foot. The wheelbase is 130 inches 
with a 60-inch tread and the price is $2,100. 

Chicago Commercial — This product will be exhibited at 
section J on the main floor of the Coliseum and is made by the 
Chicago Commercial Car Co., 4707 Magnolia avenue, Chicago, 
111. Purchasers will have four options ranging between $1,300' 
and $1,500, the first price named being for the chassis only and 
the second price being for an open express body. The normal 
rating of the delivery wagon is 1,500 pounds and it is driven 
by a 16-horsepower motor of the double opposed type, water- 
cooled by the thermo-siphon system, provided with a two-speed 
planetary gear connected with side chain drive. The standi 
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splash, with a mechanical pump to maintain the proper level. 
34 by 4-inch pneumatic tires are fitted to artillery wheels. 
The frame is made of pressed steel and the front axle is an 
I-beam drop forging. The wheelbase is 113 inches and the 
tread 56 inches. The Cino is manufactured by Haberer & Co., 
Cincinnati, O. 

Clark Power Wagon — This chassis is fitted with a two- 
cylinder motor of the opposed type, located athwartships at a 
point on the chassis which brings the motor directly under the 
driver's seat. The bore is 5 inches and the stroke 5 1-2 inches, 
giving 20 horsepower. The carbureter is of the float feed type 
and the current is supplied for ignition through a U. & H. mag- 
neto and a supplementary set of batteries. The lubrication is 
force-feed and the water cooling is effected by thermo-syphon 
through a vertical tube radiator placed over the front axle. 
The flywheel is at the back of the motor, housing a cone clutch, 
and the power is transmitted through it to universal joints 
attached to the gearbox shaft. The transmission and bevel gear 
are situated in the same housing, the jackshaft being attached 
to the chassis frame, from whence the power is transmitted to 
the rear hub by means of silent chains. A wheelbase of 102 
inches is provided, with a 56-inch tread. The driver's seat is 
situated above the motor. This vehicle is manufactured by the 
Gark Powe^ Wagon Co., Lansing, Mich. 

The Dayton — These freight automobiles are made by the 
Dayton Auto Truck Co., of Dayton, Ohio, and referring to 
model K, which is rated at 3 tons, the motor is of the four- 
cylinder, vertical water-cooled type, with the cylinders cast in 
pairs, the motor being rated at 35 horsepower. The valves come 
on one side, the cylinders being of the L type, so that one cam- 
shaft driven by an enclosed train accomplishes the work. The 
power is transmitted to a Hele-Shaw clutch of the multiple-disk 
type to the transmission including the jackshaft and differential 
in one housing. In addition to model K, model M is being pre- 
pared for market, the latter being a modification of the model 
K with the exception that the motor will be rated at 60 horse- 
power and the wheelbase will be 142 inches. 

Economy — This product is from the plant of the Economy 
Motor Car Co., of Joliet, 111. The chassis that is to be presented 
to a discriminating audience at the Chicago show is of light and 
substantial construction with side chain drive, using full elliptic 
springs in the rear, suspending an angle iron chassis frame above 
a square forged dead axle. At a point in front of the spring 
suspension at the rear a jackshaft is fastened to the lower side 
of the chassis frame and power is delivered from the motor 
through a planetary gear to the differential in the jackshaft, 
thence to the driving sprockets and by means of side chains to the 
driven sprockets on drums, which in turn are bolted to the 
artillery type wheels. The motor is of the double opposed type. 
Ignition is by magneto and the control is relatively simple, and 
in order to proide the greatest platform space the driver's seat 
is over the flywheel of the motor. 

Frayer-Miller — The 3-ton model of this make of car will 
be seen at the show. The motor has a bore of 4 3-8 inches, a 
stroke of 5 1-8 inches and is rated at 28 to 30 horsepower. Cool- 
ing is by forced air draught controlling the supply of air to 
each cylinder. Lubrication includes a force feed oiler of the 
gear-driven type, piping a definite supply of lubricant to each 
main bearing. Cylinders, piston and connecting rods are oiled 
by splash. Ignition is by the Bosch dual type of magneto, with 
six dry cells as a supplemental source of electrical energy. The 
transmission is of the sliding selective type with four forward 
speeds and reverse, the gears are made of nickel steel, heat 
treated and the teeth are "stub" type. The steering gear is of 
the double reversible worm type with ball-bearings to take end 
thrust and means for adjusting to take up lost motion. The 
steering wheel is 22 inches in diameter. The speed of the car is 
12 miles per hour. Two independent sets of braces are employed. 
The side chain drive is through I 1-4-inch pitch, 3-4-inch by 3-4- 
inch roller chains. The wheels are 14-inch artillery type. The 
wheelbase is 136 inches, tread 66 inches. The car sells at $2,300. 



Harder — This product is made by the Harder's Fire Proof 
Storage & Van Co., of Chicago, 111. The output includes sev- 
eral models, including model B, which is a 3-ton truck selling at 
$3,850. The chassis will be fitted with ajiy kind of a body to 
suit the intending purchaser. The motor is of the four-cylinder 
vertical type with a bore of 4 3-4 inches with a stroke of 5 
inches, the horsepower rating being 35-40. The valves are 
ranged on the left-hand side using a single camshaft Ignition 
is by jump spark, including magneto and dry cells. The radiator 
is of the honeycomb type and a Schebler carbureter is used. 
Lubrication includes a rotary gear pump. The clutch is of the 
cone' type. Transmission is of the selective sliding gear type 
with three forward speeds and reverse. Power is transmitted 
through' side chains to Sheldon type rear axles. The wheelbase 
is 120 inches with 60-inch tread. 

Independent Harvester — Made by the Independent Har- 
vester Co., of Piano, 111. This product will be exhibited showing 
a four-cylinder air-cooled motor of the horizontal type with two 
flywheels and a considerable departure from conventional meth- 
ods of design. In the transmission system the low speed is ac- 
complished by pressing a push rod and allowing the driving 
sheaves to spread apart, thus permitting the chains to work on a 
smaller diameter on the driving shaft. The high speed works 
direct from the motor shaft to the rear wheels. The driven 
sheave is lined with hard steel and is 32 inches in diameter. 

Mais— This truck is made by the Mais Motor Truck Co., 
Indianapolis, Ind., and the model that is to be placed on exhibit 
at Chicago is of substantial construction with a shaft drive using 
a four-cylinder motor in front with the cylinders cast in pairs. 
The motor is of the long-stroke type with a bore of 3 7-8 inches 
and a stroke of 5 1-4. The crankshaft is of nickel steel suitably 
heat treated and runs on F. and S. annular ball bearings. The 
connecting rods of nickel steel 11 1-2 inches center to center, and 
the wristpin bearing is 3 1-2 by 1 3-4 inches. The motor is 
designed with relatively stout parts, free from complication, and 
is for use under severe conditions of service. Water circulation 
is by means of a gear pump and a radiator of extra large 
capacity of the honeycomb type is provided with a large and effi- 
cient fan and a substantial means of driving same. The clutch 
is of the expanding shoe type and progressive sliding gear of 
the three-speed type takes the power from the clutch and de- 
livers it through a shaft to the large axle. The control is left- 
hand and of substantial construction. Two sets of brakes are 
provided. The price of this car is $2,750 with a 1 1-2-ton chassis 
and $3,000 with a 3-ton chassis. 

Marquette — This product is made by the Marquette Motor 
Vehicle Co., 3626 Halsted street, Chicago, 111. The line includes 
a variety of freight automobiles in the various styles for deliv- 
ery and heavy goods transportation work. The model B power 
plant is of the two-cylinder opposed type with the motor rated 
at 20 horsepower, having a bore of 5 1-4 inches and a stroke of 
4 inches. The crankshaft is 1 3-4 inches in diameter and the 
main bearing on the flywheel side is 1 3-4 inches by 4 1-2 inches, 
while the crankpins are 1 3-4 inches by 2 1-2 inches. The con- 
necting rod bearings are genuine Babbitt lined brats. Provision 
is made in the cylinder design for the removal of carbon by 
scraping. 

Mercury— The freight automoblie which will be exhibited 
under this name is the product of the Mercury Mfg. Co., Union 
Stock Yards, Chicago. This car is of the light-delivery wagon 
type with the motor under the footboard in front and radiator 
fastened to the dash of the delivery wagon body. The trans- 
mission to the rear axle is through side chains in a conventional 
way with a gear reduction so contrived that the 40-inch wheels 
operate at the required speed using 1 3-4-inch solid tires. The 
front wheels are 38 by 1 3-4 inches, thus giving a better canting 
angle than they might otherwise take. The motor is of the two- 
cylinder opposed type, air-cooled, and rated at 12 horsepower, 
with a two-speed transmission of the planetary type with pro- 
visions for reversing. This car sells for $750 minimum to $850, 
including certain options of body work. 
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R««nbler— Thomas B. Jeffery & Co., of Kenosha, Wis., is 
making provision to exhibit the Rambler combination chemical 
and hose truck, a brief description of which includes a 130-inch 
wheelbase chassis propelled by a 35 -horsepower motor, the tire 
equipment being 36 by 5-inch front and 37 by 5 1-2-inch rear 
pneumatics. The body equipment includes a 40-gallon Halloway 
chemical tank with extra bottles, etc., 200 feet of 3-4-inch chemi- 
cal hose in a perforated steel hose basket, one 22- foot extension 
ladder, one 12-foot extension ladder two pick back axes, 2 fire 
department lanterns, 2 hand extinguishers, plaster hooks, pike 
poles and door openers. The body has a carrying capacity for 
850 to 1,000 feet of 2 1-2-inch fire hose, brackets which are not 
supplied but may be had as an extra. 

U. S. Motor — The trucks under this name are to be ex- 
hibited by the United States Motor Truck Co., 216-220 Webster 
street, Cincinnati, O., and according to advices received from 
the company the product will be substantially without change of 
the former practice. The two-cylinder opposed motor has been 
provided with a new system of lubrication. The engine crank- 
case is provided with a cast-iron oil reservoir with a capacity 
of one gallon and a handy means of filling at one side. 

Schmidt — The freight automobiles exhibited under this 
name are made by Schmidt Bros. Co., Chicago, 111. The show 
models will include model F rated at 1,000 to 1,500 with an 18- 
horsepower, two-cylinder opposed air-cooled motor. The price of 
the chassis will be $975. Model C is rated at 2,000 pounds with 
a 30-horsepower two-cylinder opposed air-cooled motor, the 
price of which is $1,325. The company claims to have solved 



many of the problems for simplicity ^ n< i it ex-perts to attract 
favorable attention at section N-4. 

Van Dyke— The freight automobile Of this make, as it will 
be presented to the Chicago audience, has an 86-inch wheelbase 
with a standard tread, weighs 1,800 pounds with a carrying 
capacity of 1,000 pounds, and a loading space of 39 by 72 inches. 
There are numerous body options and the power plant is of the 
two-cylinder opposed type with a bore and stroke of 4 1-2 by 6 
inches respectively, located under the seat with means for easy 
access. The motor is rated at 21 horsepower and the transmis- 
sion is made through a Van Dyke friction drive taking power 
from the flywheel of the motor, transmitting it by means of a 
shaft direct to the live rear axle with a side lever control. A 
Schebler carbureter takes care of the fuel problem. This prod- 
uct is made by the Van Dyke Motor Car Co., Detroit, Mich., 
and the selling price of the regular output is $850. 

Walker — The line of trucks known as the Walker are 
marketed by the Automobile Maintenance & Mfg. Co., with 
headquarters at 217 South Green street, Chicago, 111. The prod- 
uct for 191 1 includes four sizes of freight automobiles, the small- 
est of which is rated at 1,500 pounds, ranging up to 3,000 and 
thence to 4,000, and the largest size is given a rating of 6,000 
pounds. These freight automobiles are of the electric type and 
provision is made in the battery compartment for either lead 
or Edison batteries. The bodies are built special for each pur- 
chaser. The feature of the Walker truck is in the rear axle, it 
being the case that the motor and differential, also the jackshafts, 
are housed in one torpedo-like shell. 
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IN The Automobile it is desired to have an expression from 
you in relation to a few of the more important subjects 
that are being discussed from day to day, and the Editor 
will greatly appreciate any attention that the time at your dis- 
posal will permit you to give to the answering of the questions 
as follows: 

(A) What will be the proper remedy to apply to the second-hand 
automobile situation? 

(B) What should be the attitude of the makers of automobiles 
with respect to the many complications that are presented In con- 
nection with the present practice of the United States Patent Office 
as It relates to the Issuing of patents? 

<C) What will be the ultimate effect of the disposal by the Court 
of the Selden Patent question? 

<D) What will be the ultimate relation of the makers of accesso- 
ries to the makers of automobiles? 

(E) What should be the attitude' of the makers of automobiles 
toward racing and contests in general? 

<F) What should be the proper attitude of the automobile clubs 
towards the makers of automobiles, and to what extent should the 
American Automobile Association be permitted to Interfere with or 
Influence the action of clubs? 

'G> What are the faults In the laws that are placed upon our 
statute books bearing upon the police regulation of automobillsts? 

(H) What are the weaknesses of the New Tork State Law known 
as the "Callan Law," as It relates to the regulation of automobile 
traffic? 

<I) What should be done toward the National control of automo- 
biles under an inter-state law? 

(J) What should be done toward the influencing of National ap- 
propriations for good roads, referring to trunk lines in particular? 

(K) What will be the future method of sellng automobiles and 
dealing with customers? 

(L) What are the prospects for improvement in pneumatic tires, 
and the reducing of the cost from the tire maintenance point of 
▼lew? 

(M) What is the greatest cause for dissatisfaction among the 
users of automobiles? 

fN) What Is the best way to remove the causes of dissatisfaction 
and the placing of the automobile business on a basis of the utmost 
harmony? 

ro) What Is the most Important reform that can be worked out 
to make the automobile business more stable and satisfactory as an 
economic factor, from the point of view 0 f hunkers and financiers 
generally? 



(P) What are the prospects for the Immediate future expansion 
of the freight automobile? 

(Q) What is the greatest retarding Influence of freight automo- 
biles and their uses? 

(R) What is the reason why some users of freight automobiles 
persist in maintaining that they are only suitable for long hauls? 

(S) What is the greatest and most pressing necessity from the 
point of view of makers of automobiles at the present time? 

(T) What Is the proper sphere of usefulness and limiting scope 
of trade papers and magazines of the class which are devoted to 
the automobile art? 



Indianapolis, Ind., U. S. A., Jan. 25, 191 1 — Your favor of the 
22d is at hand, asking for an expression regarding a few of 
the more important subjects in connection with the automobile 
industry that are being discussed from day to day. We beg to 
answer your questions, as follows: 

Q. "A" — The proper remedy to apply to the second-hand 
automobile situation is the common sense business remedy as ap- 
plied by dealers in typewriters, adding machines, etc., to a similar 
situation. 

Q. "B" — The attitude of the makers of automobiles, with re- 
spect to the present practice of the United States Patent Office 
in issuing patents, should be, under present laws and decisions, to 
give due consideration to the rights of patent-owners, unless 
such owners are unreasonable in their expectations, and until 
such patents are declared invalid or limited in scope. The en- 
couragement of inventive genius has been one oi the greatest 
factors in building up this country, and recogni^,. t u a t it U 
always easier to destroy tfian to build up avrt *, ., , 
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ganization of automobile-makers, than has existed in the past. 

Q. "D"— The ultimate relation of the makers of accessories 
to the makers of automobiles will be harmonious and similar to 
such relations in other lines of industry. There will always be 
specialists who can make certain articles more acceptably to the 
general buying public than the maker of a general line. This 
has been true in the horse vehicle industry since its inception. 

Q. "E" — The attitude of makers of automobiles towards 
racing and contests in general should be one of encouragement 
in all cases where the machines used in such contests are bona- 
fide stock models. The experience gained by makers of auto- 
mobiles in contests with stock models has been of incalculable 
value to automobile buyers. Such contests have done more to 
perfect and develop the modern motor car, in a comparatively 
short space of time, than the entire normal use of motor cars 
since they were first produced. 

Q. "F" — The attitude of automobile clubs toward makers 
of automobiles should be one of proper consideration for the 
rights and duties of makers, as well as users. Such clubs can 
perform a great service to their members by teaching, in a 
broad-gauged, fair-spirited manner, the obligations which a 
motor car user owes to his machine and the maker of the same, 
as well as the results which any person may expect from a 
vehicle which, at the very best, is a somewhat complicated ma- 
chine. It must be borne in mind that the railroad locomotive, 
which has been developed for generations, is never expected to 
go farther than from one divisional terminal to the next, with- 
out being thoroughly cleaned, inspected, adjusted, lubricated, and 
repaired if necessary. The motor car, which has been developed 
in a very short space of time, is expected by some to go over 
any kind of roads, at all speeds, from the minimum to the maxi- 
mum, in the hands of any kind of a driver, from an inexperi- 
enced youth to an old man in senility, and if, under such condi- 
tions, within thousands of miles of driving, a spark plug should 
need cleaning, or a carbureter need adjusting, the manufacturer's 
attention is sharply called to his warranty. Automobile clubs 
and associations can do much toward educating the motor-car- 
using public relative to the rights, duties and obligations of all 
concerned, and until this is done, there will be unintelligent 
friction and misunderstanding between motor car users, dealers 
and makers, as well as serious criticisms of the motor car in- 
dustry in general. There should be some central organization, 
with jurisdiction along certain lines, over local organizations. 

Q. "G" — The principal faults in the laws placed upon our 
statute books, bearing upon the regulation of automobilists, con- 
sist of unreasonable limitation of speed under reasonable speed 
conditions. Every device which has for its purpose the elimina- 
tion of time and distance in the transportaton of persons, goods 
•or messages, has been a boon to mankind, and it is just as un- 
reasonable to limit the speed of automobiles, where speed con- 
ditions are reasonable, as it would be to place unreasonable 
limits upon the speed of railroad trains and other conveyances 
carrying persons, packages or mail matter. 

Q. "H" — We are not familiar with the provisions of the 
New York State Statute known as the "Callan Law," and would 
nol presume to discuss its weaknesses. 

Q. "I" — In our opinion, national control of automobiles under 
an interstate law should be encouraged; that is to say, full com- 
pliance with any State law by a motor car user should be recog- 
nized as a proper passport for such user while temporarily in 
another State. ' 

Q- "J" — We doubt the expediency of attempting to influence 
national appropriations for good roads, but there should be a 
strong concerted action toward bringing about the establish- 
ment of the principle of State aid and State control of the prin- 
cipal highways of each State. 

Q. "K"— In our opinion, the future method of selling auto- 
mobiles and dealing with customers will be closely along the 
lines of present practice; that is to say, motor cars will be sold 
through dealers and branch houses. From the nature of the 
motor car, it is not a product that lends itself readily to the 



principle of mail order or direct distribution from maker to 
user. 

Q. "L" — There are good prospects for minor improvements in 
pneumatic tires, but the chance for reducing cost from the tire 
maintenance point of view lays largely in the direction of pro- 
ducing artificial or synthetic rubber. Excessive tire cost in the 
past has been very largely due to overloading of tires. 

Q. "M" — The greatest cause for dissatisfaction among motor 
car users comes from the fact that the extremely rapid devel- 
opment of the industry has not afforded proper opportunity for 
those using, selling and repairing automobiles to become im- 
partially educated relative to the rights, duties and obligations 
of each to the other. Some motor car users have not fully ap- - 
preciated what they could reasonably expect from the use of 
such a machine, and some dealers and manufacturers have failed 
to recognize that a certain consideration and duty to the pur- 
chaser still remained after a motor car was sold and paid for. 
Time only will "smooth out all the wrinkles" and bring about 
proper consideration of each party concerned for the other. 

Q. "N" — The best way to remove causes of dissatisfaction 
and to place the automobile business on a basis of the utmost 
harmony, will be for automobile users, dealers and makers to 
frankly discuss the question of recognition, by each, of the 
rights and duties of the other, also to dispel the public notion 
that there is an unreasonable or abnormal profit in the manu- 
facture and sale of motor cars, also, to bring to the attention of 
the world that there is the same distinction between different 
kinds of automobiles that there is between Waterbury and 
chronometer watches. In buying motor cars, as in buying 
watches, the man who buys a Waterbury undoubtedly gets full 
value for hjs money, but he does not get, and cannot expect, a 
"chronometer" motor car for a "Waterbury" automobile price. 

Q. "O" — The most important reform that can be worked out 
to make the automobile business more stable, as an economic 
factor, from the point of view of bankers and financiers gen- 
erally, will be to educate the public relative to the inherent diffi- 
culties and complications involved in the manufacture of such 
an article as a motor car. with a view of discouraging capitalists 
who are inexperienced in manufacturing from undertaking to 
make motor cars upon false notions of cost and profit. The 
automobile business will be entirely stable and satisfactory, from 
all points of view, within a comparatively limited time. A few 
failures will curb the tendency to overproduction, and allow a 
gradual alignment of the lines of production and demand, with- 
out any general collapse, which might be the case if all those 
engaged in the industry remained in a prosperous condition 
until the point of over-production had been reached. 

Q. "P" — Our opinion as to the prospects for immediate future 
expansion of the freight automobile is indicated by the fol- 
lowing: An average of 600,000 horse-drawn freight vehicles 
are made annually. The average life of such vehicles is ten 
years, which would indicate a total in use of 6,000,000 of such 
vehicles. The number of motor trucks which has been manu- 
factured to date towards supplanting this number of wagons is 
comparatively infinitesimal. After the abnormal demand for 
motor trucks is satisfied, it will require not less than 100,000 
motor trucks annually to supply the normal demand incident to 
increase in population and wearing out of old vehicles. 

Q. "Q" — The greatest retarding influence against the use of 
freight automobiles is the lack of mechanical education of a 
sufficient number of drivers to handle such vehicles intelligently 
and for the best interest of their owners. 

Q. "R"— We were not aware of the fact that any material 
number of users of freight automobiles maintained that they 
were only suitable for long hauls. There is certainly no ground 
for such belief, as the motor truck lends itself particularly to 
quick delivery and frequent stops. 

Q. "S" — The most pressing necessity, from the point of view 
of makers of automobiles, at the present time, is to be con- 
servative in the matter of production, and prudent in the matter 
of contracting for supplies. 
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Q. "T" — A proper sphere of usefulness for trade papers and 
magazines devoted to the automobile art is to impartially edu- 
cate the general public in regard to the essential facts of the 
industry, which are of interest to all parties concerned. If 
misleading advertisements are published, or other misleading 
published statements made, it is certainly within the scope of 
usefulness of any trade paper to publish facts, in an impersonal 
manner, which will prevent false notions from becoming im- 
planted in the minds of the public. There is certainly scope for 
courage and "nerve" upon the part of trade papers and maga- 
zines. 



Predicts One National Organization of Makers 

Streator, III., Jan. 26— We are in receipt of your letter of 
January 22d, and will answer briefly your questions as asked. 

(A) A great deal has been said about the second-hand auto- 
mobile situation and in giving this matter thought and talking it 
over with our different branch managers and salesmen, we think 
that the only practical settlement of it will be for each factory 
to handle, as much as possible, second-hand cars of its own 
make. Of course it will be necessary at different times to take 
in other cars, but they will have to be taken in at an exception- 
ally low price in order that the manufacturer selling the new 
car can realize near the allowance on the same. 

(B) Regarding the attitude of the makers of automobiles in 
respect to the many complications that are presented by the 
present practice of the United States Patent Office, the com- 
plications which arise are in a great measure occasioned by the 
fact that up to the present time a great many manufacturers of 
automobiles as well as accessories copied original ideas of other 
makers and endeavored to secure patents on same and it has 
required a great deal of thorough investigation of the different 
patents before issuing rights on same. 

(C) We think that the disposal of the Selden patent will 
lead to one national organization of automobile manufacturers 
comprised of the leading ones of the country. Of course this 
might not come about for some time, but we feel that this 
will be the ultimate end of the matter. 

(D) Regarding the relation of the makers of accessories to 
the makers of automobiles, we feel that as the automobile in- 
dustry ages a great many of the manufacturers will get their 
small parts from accessory manufacturers and that they will 
fill practically the same part in the automobile industry as the 
carriage hardware dealers have in the carriage and wagon in- 
dustry. 

(E) Although we have never done a great deal of racing and 
have never entered many cars in contests, we feel that this is a 
very good way to put your car before the public There has 
been a great deal said in the past regarding the public timing of 
contests of this kind, but this kind of sport is clean and we feel 
that the public is demanding it and we look at it in a very 
favorable light. 

(G) In reading over copies of the different laws placed in 
the statute books of our different States, we find that they are 
very inconsistent, due to the fact that the speed regulations are 
of such nature that it is almost impossible for an automobilist to 
drive a car without interfering with same, and we feel that they 
should be so adjusted that they should be practical and not 
theoretical. The laws, as they now are, would probably have 
done for a few years ago, but the large experience of the dif- 
ferent drivers and the way in which the public looks upon cars 
necessitate a change, and we think that the State Legislatures, 
in the near future, will bring this about. 

(I) In regard to the national control of the automobile laws, 
we feel that this would, no doubt, be a very good measure in 
*ome respects, and the one chief point would do away with 
necessitating a driver or an owner registering fn the different 
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good roads, we feel that there should ^"V ">e means g{ taking 

hold of this situation higher up than t e ^fafe, whereby two 

or three States could get together and make their appropriations 

and have their good roads merge into one another, thereby 

forming trunk lines. This has been talked of in different States, 

but to our knowledge not as a national proposition. 

(K) This question would require a lengthy discussion which 
we would be glad to give later, if you desire. 

(M) Regarding the causes for dissatisfaction among the 
users of automobiles, we believe that this question cannot be 
applied to the users as a whole, as we have found from reports 
from our salesmen and different branch managers throughout 
the country that 90 per cent, of the owners of automobiles are 
more than satisfied with their investment. This is not only 
from the point of view of the head of the household but of 
the entire family. 

Very truly yours, 

STREATOR MOTOR CAR COMPANY 
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Sales Manager 



Sees Nothing Convincing in Track Racing 

Muncie, Ind., Jan. 25 — Your interesting letter of inquiry re- 
ceived. We take pleasure in answering* your various questions 
as follows : 

(B) The only logical course for automobile manufacturers 
to pursue in remedying the present evils in the patent office is 
through concerted and aggressive importuning of representatives 
in Congress and the Senate to have legislative action taken to 
remedy the existing evils. It will only be through the most 
united and harmonious agreement that automobile manufacturers 
can hope to obtain any action on the revision of the present in- 
effective United States patent laws. 

(C) In our opinion the ultimate effect of the disposal of the 
court of the Selden patent question will be merely to bring 
about an increased interest in the use of the automobile and will 
further the industry to a very appreciable extent, now that per- 
fect freedom of action of all manufacturers is assured. We do 
not believe that the decision will induce new concerns to embark 
in the automobile manufacturing business, as it is coming to be 
well recognized that the manufacture of an automobile is not 
such a get-rich-quick proposition as it was imagined to be by a 
number of "mushroom" manufacturers. 

(D) This question is indeed difficult to answer, but the 
present trend of evils would indicate a consolidation of interests 
and less cut-throat competition than prevails at the present time. 

(E) As track-racing contests do not give the public any 
definite and convincing proof of the qualities of an automobile, 
which are most important in the eyes of the sensible user, and as 
track racing has become so commercialized and so deadly to 
hitman life, racing contests cannot increase to any appreciable 
degree the use of motor cars by the public. "We do believe 
that hill-climbing and roadability contests do prove those qualities 
of a car which the motor car buying public wishes to know 
before investing in any particular machine and heartily ap- 
prove of such contests as furthering the interest a „A mwp Gen- 
eral use of the automobile. nQ m0 * 
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they permit the arresting official to give his side of the case in 
such a dominating manner that the defendant is not allowed to 
voice his defense with freedom of action. In other words, the 
statutes have so far discriminated and treat the automobilist as a 
menace to street traffic and to be dealt with without any con- 
sideration of his rights upon the streets. 

(H) The defects of the "Callan Law" as it relates to the 
regulation of automobile traffic are that' it tends to discriminate 
against the motor-propelled vehicle in favor of the horse-pro- 
pelled vehicle, and its specific regulations as to speed are not 
based on sound requirements of moving motor cars in the 
congested city streets of metropolitan centers of population. 

(I) An interstate law controlling the passage of motorists 
from one State to another in a broader manner than present 
interstate statutes allow would encourage long-distance touring 
and would be beneficial to the State creating more freedom of 
action to motorists in that the motor car tourist spends con- 
siderable money making these long-distance trips, and anything 
which would tend to encourage him would redound to the 
benefit of the State giving liberal concessions by encouraging 
him to spend more money within its confines. 

(J) The American Automobile Association could do a far 
more important work than it is now doing by agitating the ques- 
tion of national appropriation for good roads as against the 
proposed large expenditures for canals, etc., as the betterment 
of roads would encourage the use of freight haulage by means 
of motor trucks, which can be moved very quickly from point to 
point and would effect enormous savings in the carriage of 
goods where haulage distances are not more than a few hundred 
miles. 

(K) This question is rather too difficult for us to answer, 
but it is the opinion of the majority of motor car makers that 
the methods of selling and distribution which have become 
standard in certain of the old forms of machinery business will 
be employed in the motor car business as well, unless some 
better means of distribution should be discovered in the near 
future. 

(L) The improvement in pneumatic tires and the reduction 
of the cost of tire maintenance will come about as a natural 
consequence of keener competition in the tire making business, 
and the necessity of rubber manufacturers to give the maximum 
value and to constantly make efforts to improve the quality of 
the materials in the construction of tires. 

(M) The main cause for dissatisfaction in the use of auto- 
mobiles is the fact that the motor car is a very new institution 
and the mechanical education of the general public has not 
progressed to anything like the same degree as has the evolu- 
tion of the present day automobile in the last few years. We 
believe that the proper education of the public in the care and 
maintenance of an automobile and its limitations will do more 
to increase the pleasure which the owner receives from his car 
and give more general satisfaction to both maker and user of 
motor cars. 

(N) It is extremely difficult for us to say how the causes 
of dissatisfaction can be removed but they will ultimately be 
righted, we do not doubt. 

(O) In order to change the point of view of bankers and 
financiers in general on the automobile problem, the most im- 
portant reform which makers can effect by concerted action 
would be to conduct an educational campaign in which the value 
of the motor car, outside of its purely material and utilitarian 
features, would be stressed, such as the affordability and the 
health-giving features of the motor car. At the same time the 
makers and their distributors should deal with the other side of 
the proposition of buying motor cars, i. e., those few occasions 
which have caused the banker and financier to look with so much 
disfavor upon the automobile, the buying of cars by people who 
have no earthly use or reason for purchasing an automobile. 
These instances have hurt the cause of the industry immeasure- 
ably and have been due to the cupidity of dealers to effect sales 
regardless of consequences which their imposition causeS. 



(S) To teach the automobile buying public to properly drive 
and take care of a machine after investing their good money 
would relieve the maker of the vast number of unreasonable 
demands made on him by owners who have not appreciated the 
necessity of properly caring for their machines and blaming 
every trouble which they get on the maker of the machine when 
in nine cases out of ten it is not the maker's fault. 

(T) The proper sphere of usefulness of trade papers and the 
magazines devoted to the automobile art is to effect through 
their influence the needed reforms which have been discussed 
above and to take the initiative in conducting an educational 
campaign to teach automobile owners how to derive the utmost 
satisfaction from a motor car by intelligent driving and main- 
tenance. A few of the trade papers and magazines have taken 
the much desired initiative in these matters and The Automo- 
bile especially is to be congratulated on the articles which it 
has been running in recent months dealing with these very im- 
portant subjects. 

Yours truly, 
INTER-STATE. AUT0MQBELE-J3Q, 



Great Western Manager Believes In Contests 

Peru, Ind., Jan. 26 — In response to your letter of the 22d, 
we are pleased to express our opinions on the following subjects: 

(A) We believe that the true market for second-hand auto- 
mobiles is with the class of people who cannot afford to buy 
new ones. We believe that second-hand cars handicap the auto- 
mobile dealers only insomuch as they overload themselves by 
trading beyond their means. In other words, if a dealer has 
only financial ability to handle three thousand dollars' worth of 
second-hand cars he should not exceed that amount and should 
devote his attentions to selling to those who have no old ma- 
chines to trade in until such time as he is again able to handle 
used cars. 

(E) We believe that automobile makers should pay partic- 
ular attention to automobile contests in general, as they not 
only promote interest in automobiling but teach many points of 
improvement to the automobile builder. We are ourselves 
desirous of contesting in endurance runs, as anyone building a 
stock car good enough to stand up in the average endurance 
run certainly builds a car suitable for the driving public. 

(K) The automobile business has reached a point where 
salesmanship and advertising come to the front just the same 
as in any other staple line of business. The public demands fair 
treatment and must have confidence in the salesman and dealer. 
Active salesmanship along good business lines is needed to-day 
in the business more than ever before. 

Yours very truly, 



ORIAT Rl 



iBILI C0UP1IT. 




Chalmers Discusses the Second-Hand Car Problem 

Detroit, Mich., Jan. 27— Mr. Chalmers has instructed us to 
send you the following answers to questions contained in your 
circular letter of January 22: 

(A) "The second-hand car problem is unquestionably one of 
the greatest in the automobile industry. Solutions of various 
kinds have been tried, none of them with absolute success. In 
my opinion Philadelphia has one of the best arrangements for 
handling second-hand motor cars. The Dealers' Association of 
that city maintains a clearing house which fixes prices to be paid 
for the different models of the various makes of cars. No mem- 
ber of the association accepts a second-hand automobile in trade 
until it has been appraised and a price fixed by the clearing house. 
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This system prevents unfair cpmpetition, since the clearing house 
gives the same price to each member of the Dealers' Association. 
It eliminates all bidding for a sale among dealers. 

"I have thought of another plan which might be tried in con- 
nection with second-hand cars. My idea would be to form an 
association of manufacturers, admitting only those who build 
standard cars. This association would be in the nature of a big 
insurance company. Each manufacturer would pay a certain tax 
on each car that he built. As this car was sold the purchaser 
would be told that for the payment of a premium annually his 
car would be insured against all breakage and eventual total dis- 
ability. When an owner had an accident the damage would be 
estimated just as the insurance companies of the present day 
estimate personal injury, and he would be compensated for the 
.cost of repairs. When his car became totally disabled, instead 
of being patched up and eventually sold as a second-hand car, it 
would be thrown on the junk heap, the manufacturers' insurance 
company standing the loss out of the tax paid by the various 
members. 

"At the present time the country is accumulating a vast stock 
of second-hand cars, many of which are really valueless as auto- 
mobiles and have a tendency to persuade prospective buyers that 
motor cars are risky investments. This should not be. There 
is no reason why an automobile, like any other piece of machin- 
ery, should not eventually wear out. When a car has delivered 
in service a satisfactory return upon the original investment I 
do not see why we should not acknowledge that it is worn out 
and cast it aside. The insurance plan which I mention would 
take off the market all of the worn-out cars. If anything of 
value remains in these cars they could be sold as scrap iron and 
perhaps the materials in them could be remade into material 
available in some phase of manufacture. 

"This is, of course, only an idea. I do not know how it would 
work out, for I have not investigated with a view to forming 
such an organization. It is evident at once that such an insur- 
ance association would require immense financial backing and a 
very high class of appraisers, yet I believe the plan could be 
worked out in some practical way to" solve the second-hand car 
problem. 

(E) "I believe that automobile manufacturers should give 
their support to contests. The Chalmers Motor Company has 
made a big investment in motor contests and we believe we 
have had a good return. I think the greatest benefit from con- 
tests comes through the knowledge the manufacturer gets of any 
deficiencies which may exist in his cars. 

"I am more in favor of endurance contests than of track and 
road races. A long distance road race in which cars are forced 
to maintain high speed undoubtedly gives the buying public a 
great insight into motor car construction. Yet no one can deny 
that these are unusual conditions of motoring. The endurance 
contest, on the other hand, offers quite as thorough a test of a 
car's efficiency, but under conditions of hard touring. The Glid- 
den tour is, to my mind, the most practical test for motor cars 
which has ever been devised. 

(J) "There can be but one answer to this question. The 
United States certainly needs better roads. Especially do we 
need trunk lines connecting the principal cities of the country. 
I do not believe that these roads can be built successfully by the 
individual States. In the first place it is hard to get two or more 
States together on the proposition of building a good road. 
In the second place, comparatively few States will make appro- 
priations sufficiently large to push this work through with suffi- 
cient dispatch.' As a general rule, State road building consists 
of the improvement of a few miles of road in one place, a few 
miles in another place and so on. In the meantime the general 
road proposition is not improved at all and by the time money 
is raised to continue the improvement work the original work 
has become practically worthless. 

"I think, therefore, a big national appropriation should be 
made. There should be sufficient money available to put through 
the much-needed trunk lines. Once they are built I believe the 
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Ignorance Is Greatest Cause of Dissatisfaction 

York, Pa., Jan. 26— (A) The dealer should not exchange; 
should agree with the purchaser of new car to sell old car at its 
actual value and charge commission for same. 

(B) The United States Patent Office upon issuing a patent 
should guarantee its validity. I think that the United States 
Patent Office would do well to follow the German system. 

(C) The conclusion of the Selden Patent litigation clarifies 
the situation. The automobile industry is now on so firm a 
footing that it will go on as any other ordinary manufacturing 
business. 

(D) This is a large question. Standardization may revo- 
lutionize the accessory end of the industry. 

(E) The manufacturer of automobiles should enter races 
and endurance contests very sparingly. Automobile building is 
an industry, not a sport. When business and sportsmanship are 
combined very little is left of the latter. 

(F) I cannot see why automobile clubs should have anything 
to do with the manufacture of automobiles. A club is a social 
organization ; an automobile manufactory is a business. 

(G) Owing to the comparative infancy of the automobile 
industry, naturally the police regulations are still in a cloudy 
state. Time and enlightened public opinion will regulate the 
laws pertaining to automobile traffic. 

(H) This law is so little known as .yet that it is difficult to 
express an opinion on the same. Many errors have been found 
in it which will be corrected to some extent during the present 
session of the New York Legislature. Without going deeply into 
the subject, I should say that the law places hardships on the 
automobile owner and chauffeur. I am of the opinion that a 
chauffeur should be regarded as any other mechanic and should 
not be forced to pay a license fee in order to earn his livelihood. 
He should be given a license "gratis." 

(I) There should be an interstate law. 

(J) I have not a well- defined opinion as yet. 

(K) From a manufacturer's standpoint, in my opinion, the 
local agency proposition is the best. , 

(L) The improvement in pneumatic tires seems to be steady 
and the reduction in the weight of an automobile, through scien- 
tific designing and the balancing of its weights, will certainly 
reduce the cost of tire maintenance. 

(M) I think the greatest cause of dissatisfaction among 
automobile users is the fact of their own want of knowledge as 
to how an automobile should be used; and the abuse of automo- 
biles, through incompetent chauffeurs — which is due again to 
lack of the owner's knowledge — is the greatest source of com- 
plaint. 

(N) Square dealing with the purchaser of an automobile 
and square dealing as between the dealer, purchaser and manu- 
facturer. 

(O) The automobile business is no different in principle from 
any other manufacturing business; should be run on safe, 
economic lines. Bankers would then lend their aid to tV\e auto- 
mobile manufacturer as well as to any other. 

(P) Immediate future expansion of freight automcMe vi» 
be tremendous. lomuow 
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Disposal of Selden Case Benefit to Retailers 

Shelbyville, Ind., Jan. 24 — Your circular letter of the 22A 
at hand. It would take a book to give our views on the various 
topics mentioned, but will try and give you an expression on 
those in which we are directly interested. 

(C) The disposal of the Selden Patent question is going to 
be a benefit to the retail salesmen in that it will save a great 
deal of time making explanations and answering foolish ques- 
tions. From our viewpoint it will not effect a sale of either 
licensed or unlicensed cars, as the general public have bought 
cars on value shown rather than from the fact that they were 
licensed or unlicensed cars. We have unlimited confidence in 
the public buying that which has the most value and do not be- 
lieve that the reversal of this patent is going to be of any bene- 
fit to the unlicensed car manufacurer. 

(K) We cannot see how it is possible for the manufacturer 
to sell his cars to the dealer except on a cash basis, and as the 
business develops the manufacturer who takes care of his agent 
and his agent's customers is going to be the manufacturer who 
will remain in the business. The day for treating customers as 
"suckers" is past. 

(N) The best method of removing the feeling of dissatis- 
faction which exists with most manufacturers and agents would 
be to eliminate price cutting so that said manufacturers and 
agents would secure a legitimate compensation for the work 
they are doing. There is no business in existence at present 
which, volume for volume, shows as little profit as the selling of 
automobiles, and there will be dissatisfaction as long as this 
condition exists. 

(O) It will never be possible to convince the bankers and 
financiers generally that the automobile business is an economic 
factor as long as the automobile business requires capital which 
the banker and financier needs in his business. It would be just 
as easy to convince a bull dog that a black cat was necessary to 
the welfare of the world as to attempt to convince the bankers 
and financiers that anything which does not turn profits into 
their pockets is a necessary factor. 

Not being interested in trucks or other propositions, the other 
questions in the circular do not interest us. 

Very truly yours, 



CLARK MOTOR CAR CO. 

General Mana^erT"^ 



Sell Cars on a Strictly Cash Basis 

Cortland, N. Y., Jan. 24.— Replying to your letter of 
the 27th inst., would say that as our branch of the business is 
motor truck work, we do not feel qualified to answer the various 
questions, as they have a more direct bearing upon the pleasure 
end of the business. 

We would say that from a financial and economic point of 
view, we think the most important reform that could be worked 
out would be to conduct the sale of pleasure automobiles and 
motor trucks on a strictly cash basis, eliminating notes, checks 
dated ahead, and the various other subterfuges that are em- 
ployed to get a car, without actually paying the cash for it. 

We know from personal experience with our local banks that 
they much prefer us to ship trucks with sight draft attached to 
bill of lading for full amount, and from the very beginning of 
our company we were kindly advised not to accept paper from 
our customers, and all in all this is probably the most important 
item in the selling end of the automobile business. 

Yours respectfully, 

CORTLAND MOTOR WAG OH JJOMPANY. 



Opinions of One of the Knox Staff 

Springfield, Mass., Jan. 25 — We have your list of questions 
of January 22. 

(A) A second-hand touring car of reputable make and fairly 
decent construction can be converted into a light package delivery 
car at comparatively small expense and should give very good 
service in this class of work. 

(B) Manufacturers should co-operate in an attempt to sim- 
plify the complications now encountered in the issue of patents. 

(C) A general clearance of the atmosphere, but no radical 
changes in prices or methods. 

(D) Cordial. 

(E) Racing and contests should be sought only as a means 
of publicity. 

(F) Individual clubs can be permitted to determine their at- 
titude toward the makers without the influence of the A. A. A. 

(H) The Callah Law would prove more efficient if it con- 
tained more regulation of owners and drivers other than paid 
chauffeurs. 

(I) The division of the whole country into sections of uni- 
form size with a separate registration and license for each sec- 
tion would probably prove more efficient and less burdensome 
than State registration. It would necessarily have to be under 
National control. 

(K) Automobiles will probably ultimately divide them- 
selves into two main classes and the selling methods are likely 
to be governed by class conditions. The medium or low-priced 
car will be marketed in standard form while the higher-priced 
custom-made car will be handled much as it is to-day, and the 
buyers of the latter class will undoubtedly demand much more 
attention from the manufacturers and dealers. 

(M) Lack of thorough testing and inspection of all details 
before car is delivered to the customer. 

(O) A standardization of details, methods of business and 
merchandise, a closer personal relationship between all parties. 

(P) Extremely good, provided that the expansion takes place 
moderately and in proportion as business men are able to adjust 
and accept it. 

(Q) A lack of knowledge on the part of business men re- 
garding the type, size and number of freight vehicles required 
for their work, and of the methods necessary for operating and 
maintaining the vehicles. A new unit of transportation is in 
the field ; it is much more than a substitute for horses. The suc- 
cessful installation of motor trucks will often require radical 
changes in methods of shipping, loading, unloading, types of 
bodies, and even delivery schedule. 

(R) Because of a short-sighted policy which requires a 
motor vehicle to work on a horse vehicle schedule. 

(S) Anything and everything that will tend to place the in- 
dustry on a strictly business basis. The elimination of all ele- 
ments that up to the present time have made possible the ap- 
pellation of "automobile game." 

(T) Automobile publications should be divided into two 
classes which your question suggests, viz. : trade papers and 
magazines. The sphere of each is then determined. 

Your letter is not addressed to any one in particular, and as 
it has been referred to the writer for reply, it represents simply 
his individual opinions and it is not offered as representing the 
opinion or policy of this company. 

Yours truly, 




Tire Improvement of Vital Importance 

Beverly, Mass., Jan. 25 — We have your letter of Jan. 22d, and 
appreciate this opportunity to express our opinion on one of the 
subjects suggested in your letter. This is under (L), relating 
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to pneumatic tires, which we believe is of as vital importance to 
the motor car owner, both for pleasure and commercial work, 
as any subject pertaining to the automobile business. 

In our opinion the manufacturers of automobile tires are using 
every effort to perfect and improve their goods. It may be pos- 
sible, however, that improvements in fabric or in compounding 
the rubber may be brought out that are not known to the tire 
makers at this time, and which will do much toward lengthening 
the life of the tire. 

We believe, however, that the greatest source of tire trouble, 
to-day, is due to excessive weight on the tires, and to the fact 
that cars are equipped with too small a number of gear changes, 
making too great a shock on the tire when gear is shifted from 
a low to an excessively higher gear ratio, and especially in the 
hands of an inexperienced operator. 

Weight is a very serious factor, and weight must be con- 
sidered more seriously in the successful automobile of the 
future, and many cases of dissatisfaction can be traced direct 
to the fact that the cost of tire maintenance, alone, was several 
times the amount of all other costs to the operation of the car, 
for the reason that the tires were forced to carry a load beyond 
the possibilities of the fabric that is at the hands of the tire 
makers to-day. And, a great many purchasers of automobiles, 
who had carefully considered the use to which they wish to put 
a car, the possible cost per mile of gasoline, lubricating oil and 
general wear and tear, have been greatly surprised to find that 
their total cost for the season exceeded this many times, and to 
a point where the use of the automobile was not a good business 
proposition due entirely to the misjudgment in designing and to 
the fact that there was too great a shock in shifting gears. 

In our opinion, in the successful automobile of the future 
the question of weight will be given the serious consideration it 
deserves, and the successful automobile will be equipped with a 
greater number of gear ratios, not less than three, and possibly 
six forward speeds, which will at once and effectually remove the 
cause of excessive costs and worry of tire maintenance. 

Yours very truly, 



Question (D) — Standardization 
more important accessory manti^"'* 
companies. 
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Wi " al result that the 
''1 become subsidiary 

Question (E)— Stock car cont«**^» 
agement of manufacturers, particu/*/' e »cr L . a „„ „,„,„„. 

Question (F) Uniformity of rU« /7 « s and elimination of fa 
vors shown larger manufacturers; controlled ^ y A. A. in a 
general way enforce above rulings. 

Question (J) — All possible influence should be brought to 
bear on representatives, insisting upon the enactment of legisla- 
tion toward the achievement of this end. 

Question (K) — Direct factory representation, through branch 
houses. 

Question (M) — Ignorant operation and carelessness. 
Question (P) — We believe the freight automobile will very 
shortly become the principal factor in the automobile business. 

Question (Q) — Ignorant operation and' production of inferior 
cars by unscrupulous manufacturers. 

Question (R) — Poor loading facilities and careless operators, 
who will insist on leaving motor running when making long 
stops. Except for the above-mentioned reasons, there should 
be no reason why a gasoline car should not show good results 
on short hauls. 

Question (S)— Bringing the present product up to date in 
design and considering efficiency and durability rather than price 
in production of freight automobile. 

Trusting that the above may be of some value to you, we 
remain, 

Yours very truly, 
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Cass Motor True 
By 



• -Trucks C©^« 
Ganaral Manager. 



Cameron Car Co. 



Manager. 



The Situation in a Nutshell * 

White Plains, N. Y., Jan. 24 — Answers as follows: 
(A) Manufacturers or dealers who sold the cars to control. 
Unless an actual invention, to be refused. 
The last court decision and opinion given will be and is 



Manufacturers will equip with all accessories on their 



Second-Hand Trucks a Doubtful Proposition 

Pobt Hukon, Mich., Jan. 24 — Replying to your inquiry re- 
garding our opinion on the various questions as covered by 
your letter of January 22A, the writer has endeavored to answer 
as many questions as possible, consistent with the information at 
his disposal. 

Regarding question marked (A), we feel that our opinion as 
manufacturers of commercial cars only is somewhat different 
than possibly would be the opinion of a pleasure car manufac- 
turer. Inasmuch as the commercial car is purely an investment 
which brings returns in dollars and cents, we believe that the 
purchaser should be extremely careful in considering an invest- 
ment in a second-hand car of this kind, as ordinarily the one 
from whom he is about to purchase has found this particular 
car to be a bad investment, otherwise it would not be for sale, 
and it surely is not a good investment to purchase any truck, 
except the very best, if one expects to get satisfactory results. 
This does not apply at all to the pleasure vehicles, as we appre- 
ciate that there are a gTeat many reasons why owners should 
find it necessary or expedient to dispose of their car, other than 
the fact that it has proven unsatisfactory. 

Question (B) — We believe that there should be a more thor- 
ough investigation by the Patent Office both of foreign and 
domestic patents, also extreme care should be exercised in 
granting of patents covering basic principles. 

Question (C) — Less restricted competition, with gradual but 
final consolidation of the larger manufacturers. 



(B) 

(C) 
final. 

(D) 
cars. 

(E) Makers ultimately will not consent to enter same, but 
will leave it to owners the same as horse racing. 

(F) No one is tickled to death at interference. 

(G) No fault of the law; the fault lies in the enforcement 

(H) Too many restraints that cannot be enforced or receive 
the respect of operators, as they are not good sense. 

(I) The sooner it is done the better for all concerned. 

(J) Don't attempt it as it's too long-winded and results in 
nothing. 

(K) Practically no change, but .more responsible firms will 
handle them than have in the past. 

(L) Prospects good, but when? "That is the question." 
(M) Cost of tires. 

(M) Let it work out its own salvation. 

(O) Less talk about output and lies about actual sales. 

(P) Good. 

(Q) Cost of maintenance. 

(R) "Truth is mighty and must prevail." 

(S) Cash on hand. 

(T) T 0 tell the truth and no favoritism. 

Yours 
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Two-Gycle Thermal Efficiency" 



BY W. WATSON, A.R.C.S., D. 8c, F.R.S., 
AND R. W. PENNING, B.Sc. DESCRIPTIVE 
OF A SERIES OF TEST8 WITH A TWO- 
CYCLE MOTOR, COMPARED WITH RE- 
SULTS OBTAINED FROM A FOUR-CYCLE 
MOTOR. 



I. Object of Tests. — A fairly complete series of tests on 
the efficiency of a typical four-cycle petrol engine having been 
carried through, the results of which were communicated to the 
Institution in a previous paper, t it seemed that it would be of 
considerable interest to carry out a similar series of experiments 
with a two-cycle engine, a type which, though hardly employed at 
all on motor cars in this country, is yet very largely used on 
boats, particularly in America. 

a. Description of Engine. — The engine tested was a single 
cylinder Day engine intended for marine use, rated by the makers 
at 2.5 horsepower, at 900 revolutions per minute, the cylinders 
having a bore and stroke of 3 1-4 inches. From the sectional 
elevation of the engine (Fig. 1) it will be seen that crankcase 
compression is employed, and that the engine is of the three- 
port type — i. e., the admission of the fresh charge to the crank- 
case is governed by the piston, the lower edge of which uncovers 
a port when near the top of the stroke. The upper edge of the 
piston on the downward or working stroke first uncovers the ex- 
haust port, and then the inlet port, which is in communication 
with the crank-case. 

The valve diagram (Fig. 2a) gives the position of the crank at 
the opening and closing of each of the three ports, and enables a 
determination to be made of the time during which each port re- 
mains open. 

A deflector plate cast on the top of the piston is intended to as- 
sist in preVenting the incoming charge from passing direct from 
the admission to the exhaust port, and so escaping from the cyl- 
inder with the exhaust products. 

The ignition is by means of a high-tension trembler coil and 
battery, the timing being adjustable. It is of interest to note that 
the maximum spark advance which could be obtained as the 
engine was sent out by the makers was as shown in Fig. 3, where 
the speed is 900 revolutions per minute. By filing away the stop 
which limited the travel of the ignition lever, so as to admit of 
much more advance, the diagram took the form shown by the 
dotted line in Fig. 3 ; an increase of power of 15.6 per cent being 
thus obtained at this speed, while at higher speeds the increase 
was even more marked. 
The carbureter is of the single jet, float-feed type, fitted 

with a throttle valve 
and a hand operated 
extra air valve 
(Brown and Barlow 
bicycle type). Dur- 
ing the tests the 
throttle and extra 
air valves were al- 
ways kept full open 
(except in a few 
cases), so as to re- 
duce the throttling 
of the incoming air 
to a minimum. 
Strength of mixture 
was adjusted by 
means of a needle 
concentric with the 
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Fig. 1 — Sectional elevation of engine used 
In the test viz., 3 -port type 



jet, and by means of which the effective area of the jet could be 
adjusted. Both air inlets to the carbureter were connected by a 
pipe to a large box, used in measuring the air taken by the engine. 

The exhaust pipe is 1 1-3 inches internal diameter, and about 
12 feet in length, and is provided with a silencer at a distance of 
22 inches from the engine. A small pipe, used when taking the 
exhaust gas samples, is connected to the exhaust pipe between 
the exhaust port and the silencer. 

The cylinder is water-cooled, the circulation being maintained 
by a plunger type pump driven by the engine. 

The lubrication is by means of grease cups to the main bear- 




Fig. 



2 — Valve diagrams showing position of the crank at the 
opening and closing of each port 



• A paper read before the Incorporated Institution of Automobile 
Engineers. Printed in The Auto, London, 
t "Proceedings Inst. A. E.," vol. 8, page S87, 1908-09. 



ings, and by drip to the inlet pipe, the oil being swept into the 
crankcase by the fresh charge as it enters. 

3. Method of Conducting Tests. — A dynamo, driven by 
means of a belt, was used to absorb the power ; it was separately 
excited, and the current generated was led through adjustable 
resistances by means of which the output of the machine could 
be regulated and the speed of the engine controlled. Variations 
in the speed during a test were detected by means of a Weston 
electro-magnetic speed indicator, but the values for the speed 
given for the different tests were obtained by means of a revolu- 
tion counter and a stop-watch, both being started (and stopped) 
at the commencement (and end) of each test. No direct meas- 
urements of brake horsepower were attempted, since it would 
have been difficult to allow for the losses in the belt, and for 
those due to the strain put on the bearings owing to the large 
amount of back tension found necessary to prevent slipping. 
The indicated horsepower was obtained by means of the dia- 
phragm optical indicator described in the paper* on the fout-cycle 
engine. In general four diagrams were taken (by photography) 
during each test, and the mean effective pressure was deduced 
by calibrating the indicator and determining the area of the 
diagrams by means of a planimeter. 



•Loc. cit. 
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Fig. 3 — Diagram of curve with ignition as 
Bet by the makers and as obtained by in- 
creasing spark advance 



The arrangements 
for measuring the 
petrol consumption 
were similar to 
those employed in 
the previous tests, 
•'. e., provision was 
made so that the en- 
gine could be fed 
either from a tank 
or a graduated ves- 
sel, a three - way 
cock being used to 
change from one to 

the other. Each test occupied the time -during which 100 cubic 
centimeters of petrol were consumed, the average duration be- 
ing about 4 minutes. The temperature of the petrol was meas- 
ured, and throughout the tests the same sample was employed, 
the calorific value being 18,600 British thermal units per pound. 

The weight of air supplied to the engine was determined by 
measuring the drop of pressure between the two sides of a cir- 
cular aperture in a thin metal plate forming the inlet to a box 
from which the engine drew its air. The volume of the box 
was about 22 cubic feet, and it was provided with an india-rubber 
diaphragm to assist in reducing the pressure fluctuations in the 
box. The difference in pressure was measured by a water gauge 
graduated in hundredths of an inch, and the size of the orifice 
was so chosen that the pressure difference was between 1 inch 
and 1 1-4 inches. 

The exhaust gases were collected in glass sampling vessels, 
having a capacity of 300 cubic centimeters. The tube from the ex- 
haust pipe was fitted with a three-way glass cock, one branch 
leading to a non-return valve and the other to the top of the 
sampling vessel. During the preliminary adjustments before a 
test, the exhaust gases were allowed to blow through the non- 
return valve, and thus cleared out all the air from the connecting 
tube ; the sampling vessel was also filled with mercury. When the 
test commenced, the cock was so turned that one end of the sam- 
pling vessel was connected with the exhaust pipe, and the mercury 
was allowed to flow away slowly from the other end, so that the 
collection of the sample continued throughout the time the test 
lasted. In this way an average sample of the exhaust gases, un- 
contaminated by atmospheric air, was obtained. The method of 
performing the analysts was the same as that described in the 
previous paper; the carbon dioxide, free oxygen, and carbon 
monoxide being directly determined, while the hydrogen and 
marsh gas were calculated by means of Mr. H. Ballantyne's re- 
lation,* namely, percentage of hydrogen is p.36, and percentage 
of marsh gas 0.12, of that of the carbon monoxide. 

The trials made range themselves under four speeds, namely, 
600, 900, 1.200 and 1,500 revolutions per minute, the speed being 
kept as nearly as possible constant at one of these values during 
any one test. 

To study the way in which the charge supply to the cylinder 
varies at different speeds, indicator diagrams were taken from 
the crankcase in which the charge is compressed before being 
delivered to the working cylinder. Diagrams were also obtained 
from the working cylinder at the various speeds, using a thin 
diaphragm in the indicator so as to obtain an open scale. The 
crankcase diagrams were averaged in the ordinary way by means 
of a planimeter, and the power consumed in doing the pumping 
work was calculated. Specimen diagrams taken from the crank- 
case are shown in Figs. 5, 6, 7 and 8. 

4. Lou of Fresh Charge Through Exhaust Port. — From 
the construction of the engine it is evident that there is every 
probability of some of the incoming charge escaping through the 
exhaust port with the exhaust products.. Since any of the fresh 
charge which escapes in this way will carry with it a certain 
amount of petrol vapor, such a loss is a distinct disadvantage, 



•Proceedings Inst. A. E.," vol. 2, p. 101, 
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^ty. ' 8t various speeds. 



In the case of this engine, wher* ^ tv -«<•/,_ - ■ — — 

of petrol to r 4 of air (by weight) ^^SCZ^ZZV 



the experiments on 



carbon monoxide and free oxygen. 

the four-cycle engine it was shoW« -«w whenever there was 
carbon monoxide in the exhaust Xhef e "'as no free oxygen. In 
the four-cycle engine the exhaust aricf inlet valves were never 
open at the same time, and hence it was impossible for the fresh 
charge to find its way into the exhaust, unless one of the cylin- 
ders was not firing. The explanation of the presence of the 
oxygen in the case of the two-cycle engine evidently is that some 
of the charge has escaped in the exhaust pipe without combustion 
taking place in the cylinder, and from the proportion of oxygen 
present we can determine by calculation the friction of the 
charge supplied through the carbureter which escapes combus- 
tion in the cylinder, and is lost. 

The method of performing this calculation is best explained 
by means of an example : 

At a speed of 1,218 revolutions per minute the analysis of the 
exhaust gases gave the following results, by volume : 

CO, = 74 H>= 2.0 ) Calculated from 

Oi = 4.2 CH 4 = 0.7 J per cent, of CO. 

CO =5.6 N, = 8o.i By difference. 

Now, in atmospheric air 0.266 volume of oxygen is mixed with 
one volume of nitrogen, and therefore with the 80.1 volumes of 
nitrogen there must originally have been 80.1X0.226, or 21.3 
volumes of oxygen. Of this 21.3 volumes of oxygen entering the 
engine, 21.3 — 4.2, ue., 17.1, volumes took part in the combustion, 
and the remaining 4.2 volumes escaped through the exhaust port. 
Since the oxygen in the incoming charge bears the same ratio to 
the oxygen which escapes as does the total volume of the incom- 
ing charge to the total volume of the charge which escapes, we 
get: 

Volume of charge which escapes 4.2 

- - — = 0.197, 

Total volume of charge 21.3 
». e., 19.7 per cent, of the charge escapes unburnt at this speed. 
To obtain satisfactory results for the percentage of escaping 
charge by this method,' it is necessary to use a fairly rich mix- 
ture, so that there is at least 1 per cent, of carbon monoxide 
in the exhaust gases. 

As a test of the accuracy of the deductions which can be made 
by the above method we may calculate what would be the com- 
position of the exhaust gases supposing we were able to elim- 
inate the portion of the gases which escaped combustion. Re- 
turning to the example considered above, 4.2 volumes of oxygen 
must have been accompanied by 4.2/0.266, **. e., 15.8 volumes of 
nitrogen, and hence the composition of the exhaust if no un- 
burnt charge were included would be : 

CO,= 7 4 volumes or 9.3 per cent. 
CO = 5.6 volumes or 7.0 per cent. 

H, = 2.0 volumes or 2.5 per cent. 
CH«= 0.7 volumes or 0.9 per cent 
N, = 64.3 volumes or 80.3 per cent. 

80.0 100.0 per cent. 

Now, in the above experiment the air-petrol ratio was 10.96, 
and from the test 
on the four-cycle 
engine the composi- 
tion of the exhaust 
gases with this ratio 
was found to be as 
follows : 
CO, 
CO 
H, 

NT 
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Figs. 5, 6 and 7 — Diagrams at different speeds, showing power consu med in pumping in crankcase at different air-gasoline ratios 



The agreement between these two results is a confirmation of 
the correctness of the deductions we have made with reference 
to the proportion of the charge which escapes in the case of the 
two-cycle engine. Although the agreement is not always quite 
as good as in the above example, yet results agree generally to 
within about half of i per cent. 
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The manner in which the percentage of charge escaping varies 
with the speed is shown by the continuous curve in Fig. 4, and 
varies from 35 per cent, at 600 revolutions per minute down to 7 
per cent, at 1,500 revolutions per minute. 

5. Results of the Tests. — The results of the tests made at 
the four speeds, with the engine valve timing as adjusted by the 
makers, are summarized in Table I. 

In addition to the table given above) a few examples of indica- 
tor diagrams are given in Figs. 5, 6, 7, 8. For each speed there 
are given two typical diagrams from the cylinder taken with a 
strong indicator spring. The top diagram is for an air-petrol 
ratio of about 14, 1. c, one for which there is no carbon monoxide 
in the exhaust, and the second diagram for an air-petrol ratio 
of about 11. The third diagram is obtained from the crankcase, 
and the bottom diagram is a weak spring diagram, by means of 
which the changes of pressure during exhaust and induction can 
be studied. The vertical lines on the diagrams represent the 
points of the stroke at which the different ports are uncovered. 

The following points may be noted with reference to these 
diagrams : 

Speed 600 revolutions per minute, Fig. 5. At this speed the 
pressure in the cylinder falls to atmospheric considerably be- 
fore the end of the stroke, while the compression line starts at 
atmospheric pressure. In the diagram taken from the crankcase 
it will be seen that as the piston rises the pressure gradually falls 
to about 4 pounds per square inch below the atmospheric line, 
when the third port is uncovered by the lower edge of the pis- 
ton. The pressure then rises owing to the influx of the fresh 
charge, but does not reach the atmospheric line till the piston has 
completed about one-fifth of its downward stroke. By the time 
the inlet port is uncovered the pressure in the crankcase has 
risen to about 6 pounds per square inch, and falls nearly to the 
atmospheric line by the time the piston reaches the bottom of 
its stroke. 

Speed 900 revolutions per minute, Fig. 6. The pressure in the 
cylinder sinks to atmospheric some time before the end of the 
stroke, and owing to inertia of the gases in the exhaust pipe falls 
a little below the atmospheric line. This effect, which is par- 
tically noticeable at this speed, is probably due to a resonance 
effect depending on the particular length of exhaust pipe em- 
ployed, and shows itself in some of the other measurements made. 
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The chief peculiarity noticeable in the crankcase diagram is 
due to the fact that when the inlet port is uncovered the pressure 
in the cylinder is higher than that in the crankcase, and hence 
some of the exhaust blows back into the crankcase, causing a 
hump on the diagram. 

Speed 1,200 revolutions per minute, Fig. 7. In the crankcase 
there is not time, during the interval when communication with 
the carbureter is open, for sufficient fresh charge to enter and 
raise the pressure to atmospheric. In fact, the pressure does not 
reach atmospheric till the piston has completed half the down- 
ward stroke. 

Speed 1,500 revolutions per minute, Fig. 8. The effects noted 
above are here slightly more accentuated; for example, the small 
amount by which the pressure in the crankcase rises due to inflow 
of fresh charge during the time the third port is open, and the 
rise in pressure <lue to blow back from the cylinder. 

7. Discussion of Results. — The results given in the pre- 
ceding table are best examined by means of the series of curves 
which follow. First, we have in Fig. 9 the relation between the 
volume of air drawn in through the carbureter and the volume 
swept out by the piston. The upper full-line curve gives the 
ratio of the total volume of air taken in by the engine to the 
stroke volume, and it will be observed that there is a fairly rapid 
decrease as the speed increases, so that at 1,500 revolutions per 
minute the air taken is only 38 per cent, of the stroke volume. 
If in place of considering the total volume of charge taken 
into the engine we only take account of the volume of charge 
which remains in the cylinder and takes part in the combustion. 
i. «*., if we deduct from the total air the air which escapes, we 
get the lower full-line curve given in Fig. 9. From this curve 
it will be seen that the volume of charge which remains in the 
cylinder, and which is actually burnt, varies much less with the 
speed, the decrease in the total quantity of air drawn into the 
engine being to a considerable extent counterbalanced by the 
decrease in the amount of charge which escapes. 

Owing to the fact that the exhaust port is always open after 
the inlet port is closed, the pressure at the commencement of 
compression is very nearly the same as the pressure in the ex- 
haust pipe, that is, it is practically constant. In the same way 
the compression pressure is between 62 and 65 pounds per square 
inch at all the speeds. It would thus appear that the heat trans- 
ferred between the cylinder contents and the walls is not appre- 
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The change in mean effective pi"^^ 
of mixture is shown in Fig. 10. ^f^T' ^ observed, as in the 
case of the four-cycle engine vxevi° r tested that except for 
weak mixtures, the mean effective pf £Ss[ irt remains very nearly 
constant at any given speed whatever the richness oi the mix- 
ture employed. The' variation of mean effective pressure with 
speed in this engine is, however, very much more marked than in 
the case of the four-cycle engine. At first sight this is exactly 
what would be expected, on account of the short time available 
for the escape of the burnt charge and the introduction of the 
fresh charge, so that the quantity of charge which enters the 
cylinder gets less and less as the speed rises. When, however, 
the matter is looked into more carefully, and account is taken 
of the amount' of the fresh charge which escapes, the problem 
appears more complicated. As far as the change in mean effec- 
tive pressure is concerned, it is evident that what we have to con- 
sider is the way in which the volume of charge remaining in the 
cylinder (i. e., after deducting the amount which escapes) alters 
w'ith the speed. Now from the lower full-line curve in Fig. 9 
it will be seen that the charge remaining in the cylinder at a 
speed of 600 revolutions per minute is to that at 1,500 revolu- 
tions per minute as 40.5 is to 35.2, or 1. 15 to 1, and if the thermal 
losses in the cylinder were independent of the speed we should 
expect the mean effective pressure to bear the same ratio, while as 
a matter of fact the ratio obtained is about 1.33 to 1. It is 
difficult to account satisfactorily for this discrepancy. One ex- 
planation is that it is due to the comparatively slow burning of 
the charge in the engine, owing to the large proportion of prod- 
ucts of combustion which is always present* The effect of this 

* The proportion of exhaust products to new charge Is about 
twice as great in the case of the two-cycle engine as it Is In the 
four-cycle engine. By determining the crank angle at which con- 
tact was made on the commutator and the interval which elapses 
with the particular coil employed between the closing of the 
primary circuit and the passage of a spark it was found that to 
obtain the best-shaped diagram at 1,500 revolutions per minute 
the spark had to pass, and hence the charge was fired at a crank 
angle of 30 degrees before the top of the stroke. 
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slow burning will be more pronounced as the speed increases. 
Another explanation is that the proportion of charge which es- 
capes has been over-estimated at slow speeds, or under-estimated 
at high speeds. 

The manner in which the indicated horsepower for a constant 
richness of mixture (air-petrol = 12) varies with the speed is 
shown in the full-line curve in Figs. 12 and 15. The indicated 
horsepower given in these figures and in column 3 of Table I, is 
obtained from the area of the diagram given by the working 
cylinder only, no deduction having been made for the work done 
in compressing the charge in the crankcase. The amount of 
power expended in doing the pumping work in the crankcase 
is shown by the series of full-line curves in Fig. 15. It 
will be observed that it does not vary very much with the speed, 
and amounts to about 0.25 horsepower. 

Although the investigation of the brake horsepower of the 
engine was not seriously considered, yet the indicated horsepower 
when the engine was run light was determined, and from these 
values approximate values for the brake horsepower at different 
speeds have been computed and are entered in column 4 of the 
table and are plotted in Figs.- 12 and 15. It will be noticed that 
the brake horsepower does not increase much when the speed 
is raised above 1,200 revolutions. 

8. Thermal Efficiency. — The thermal efficiency has been 
calculated on the indicated horsepower as defined above, taking 
into account the heat value of all the petrol supplied to the 
engine: The results are shown in the table and in Fig 13. The 
efficiency increases as the richness of mixture is reduced below 
the point at which complete combustion takes place — t. e., for 
mixtures containing less than 1 of petrol to 14 of air. This 
result, while it agrees with those previously obtained in the case 
of the four-cycle engine, does not support Professor Hopkinson's 
values* from the engines he has tested, for he found that the 
efficiency was a maximum when there was just enough oxygen 
to give complete combustion (i.e., air-petrol = 14) . 

The change in the efficiency, when the thermal value of all the 
fuel supplied is taken into account, or what for brevity may be 
called the gross thermal efficiency, with speed, is largely governed 
by the effect of loss of charge, and hence it is of interest to cal- 
culate what the efficiency would be supposing no loss of charge 
took place — i. e., to obtain the net efficiency. This can at once 
be obtained from the numbers for the percentage loss at different 
speeds. The values for the net thermal efficiencies at the dif- 
ferent speeds are given in Fig. 14, and it will be observed that 
the change with speed is not very great. The efficiency is higher 
at a speed of 000 revolutions per minute than at the other speeds, 
the lowest efficiency of all being at a speed of 1,500 revolutions 
per minute. It is of interest to note that the speed recommended 
by the makers for this engine is 900 revolutions per minute. The 
decrease of the efficiency at the higher speeds may be due to the 

• "Proceedings Inst. A. E.," vol. HI, p. 220, 1908-09. 
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slow combustion considered in Section 7, or to a wrong estimate 
of the amount of charge escaping. Owing to the agreement be- 
tween the values for the composition of the exhaust gases, when 
corrected for the proportion of the charge escaping, with the 
values obtained in the case of the four-cycle engine, the authors 
do not think that errors in estimating the amount which escapes 
can account for the decrease of mean effective pressure and net 
efficiency at high speeds. 

The difference between the gross and net thermal efficiencies 
at different speeds is brought out more clearly in Figs. 16-19. The 
curve marked A gives the gross efficiency for different air-petrol 
ratios, the curve B the net efficiency, while the curve C shows 
the values of the net efficiency if allowance is made not only 
for the escaping charge, but also for the thermal value of the 
combustible gases, carbon monoxide, hydrogen, and methane in 
the exhaust. The probable explanation of the rise in the curve 
C as the mixture gets richer has been given in the paper on the 
four-cycle engine. The correctness of the views there expressed 
receives support* from the calculation of the theoretical effi- 
ciency of an engine in which there are no thermal losses due to 
heat communicated to the cylinder walls, for in such a case it is 
found that taking into account the change in the specific heat of 
the gases, the efficiency rises as the mixture gets both richer and 
weaker than that for which there is complete combustion. Meas- 
urements have also shown that the temperature of the exhaust is 
a maximum for mixtures corresponding to complete combustion. 

Since, in the case of the two-cycle engine, the combustion cham- 
ber is entirely free from valve pockets, and, in fact, its surface 
is almost the minimum possible for the given volume, it is of 
considerable interest to compare the actual efficiency attained with 
that which might be expected in the case of an ideal engine in 
which there were no thermal losses due to communication of heat 
to the walls of the cylinder. When making such a comparison 
the question as to the compression ratio to be adopted as that of 
the engine is rather doubtful. We have assumed that the actual 
compression ratio is the ratio of the volume of the cylinder up 
to the point at which the exhaust port is first uncovered, to the 
volume of the combustion space. The value obtained in this way 
is 3.92, while if the whole cylinder volume up to the out-center 
position of the piston were taken the value would be 4.67. The 
reason for adopting the value 3.92 when obtaining the efficiency 
of the ideal engine is that in the actual engine the work done on 
the piston during the time it has overrun the exhaust port is very 
small, and the compression portion of the cycle cannot start till 
this port is closed. 

Two ideal efficiencies have been calculated. In one, the air 
cycle efficiency, the specific heat of the gases in the cylinder has 

•See "Journal of Royal Society of Arts," vol. 58. p. 1002. 19"l0. 
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Fig. 15— Variation of I. H, P. with speed 
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Fig. 13 — Thermal efficiency 
from I. H. P. 



calculated 



Fig. 14 — Values for net thermal efficien- 
cies at different speeds 



Fig. 16 — Difference between net and gross 
thermal efficiency at 1,500 revs. 
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Fig. 17 — Difference between net and 
gross thermal efficiency at 600 revolutions 
per minute. 
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Fig. 19 — Difference between net and 
gross thermal efficiency at 1.200 revolu- 
tions per minute. 




Fig. 18 — Difference between net and 
gross thermal efficiency at 900 revolu- 
tions per minute. 
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Thermal efficiencies. A— gross thermal efficiency. B — Net thermal efficiency. C — Net thermal efficiency corrected for unburnt gasoline 



been assumed to be constant and equal to the specific heat of air 
at ordinary temperatures. In the other, the specific heat of the 
gases has been taken as variable, the values being calculated from 
the tables given in the report of the British Association Com- 
mittee on explosion temperatures,* in conjunction with the results 
of the exhaust gas analysis. The heat supply assumed in ob- 
taining the ideal diagrams given in Fig. 11 is 453 foot-pounds 
per cycle, which corresponds to the heat actually liberated in 
the cylinder when the air-petrol ratio is 13.9 and the speed is 
1,212 revolutions per minute. The larger of the dotted diagrams 
corresponds to the "air cycle," and the smaller to the ideal cycle 
with variable specific heat. The full-line diagram is an actual 
indicator diagram from the engine running under the given 
conditions. 

The results are summarized in the following table, in which the 
values given for the actual indicator diagram under (e) are ob- 
tained when allowance has been made for the heat contained in 
the escaping charge, while under (b) no such allowance has 
been made, but the engine is debited with the thermal value of 
all the petrol supplied to the carbureter. 

Allowing for the escaping charge, the relative efficiency at- 
tained on the assumption made as to the compression ratio 
amounts to 0.76. In the case of the four-cycle engine having a 
bore of 85 millimeters — the bore of the two-cycle engine being 
82.5 millimeters — the relative efficiency was 0.77, so that ap- 
parently the smaller surface exposed to the hot gases in the two- 
cycle engine has not improved the efficiency, or, if it has done so, 
the effect has been masked by some other cause. The result sup- 
ports the view expressed in the account of the previous experi- 
ments, that the thermal loss in these small engines does not vary 
to any great extent with the ratio of surface to volume of the 
combustion chamber. 

The diagrams -given in Fig. 11, Table II, shows the com- 
paratively small increase in efficiency which it is possible to 
obtain, even if we entirely suppress all thermal losses due to 
communication of heat to the cylinder walls. 

Effect on Engine of Altering Timing of Admission Port 
to Crank Case. — A consideration of the crank-case diagrams 

•"British Association Report," Dublin, p. 31S, 1908. 
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RELATING TO INDICATOR DIAGRAMS, 

FIG. 11 

Speed, 1,212 rev*, per minute 
Ratio of air to petrol (by weight), 13.87 
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showed that at high speeds there was a very large amount of 
wire-drawing in the admission port to the crankcase and in the 
carbureter. To see what improvement in the power developed 
at high speeds would be obtained by lengthening the time the 
port was open, 1-8 inch was cut off the bottom edge of the piston 
opposite the port. In this way the port was open for 80 degrees 
of crank angle as against 70 degrees. The new valve diagram is 
shown in Fig. 2 (b). 

The results obtained under the new conditions are given in 
Table III, and are shown on the figures by means of dotted 
curves. 

Owing to the increased length of time during which the 
crankcase is in communication with the carbureter, it fills up 
better at all speeds except 600 revolutions per minute. At this 
low speed it is completely filled up with the previous setting, and 
hence the effect of keeping it open longer on the down stroke 
of the piston is to lessen the volume of charge retained in the 
crankcase. At the high speeds the increased volume of charge 
taken is quite marked, as is evident from a study of Fig. o ( 
while the proportion of charge escaping is also increased, see 
Fig. 4- 

The effect on the indicated horsepower and brake horsepower 
is indicated by the dotted curves in Fig. 12. The effect of the 
change has been to decrease the indicated horsepower at 600 
revolutions per minute by 8 per cent., and to increase the in- 
dicated horsepower at 900 revolutions per minute by 12 per 
cent., at 1,200 revolutions per minute by 21 per cent, and at 
1,500 revolutions per minute by 19 per cent. The gross efficiency 
at the higher speeds is decreased owing to the increased loss of 
charge. 

10. Comparison of Results Obtained with Two and Four- 
cycle Engines. — When comparing the working of this two- 
cycle engine with an ordinary four-cycle engine it is to be 
noted that the range of mixture richness which it is possible 
to use is considerably smaller with the two-cycle than with the 
four-cycle, due to the very much larger admixture of exhaust 
products with the fresh charge. Unless the richness of mix- 
ture is adjusted within comparatively narrow limits, particularly 
at the high speeds, the engine refuses to work on the two-cycle, 
and only fires on every other out stroke, the intermediate stroke 
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acting as a scavenging stroke. The result of this peculiarity is 
that unless the carbureter provides a mixture of uniform rich- 
ness at different speeds, and for different throttle openings, 
satisfactory working cannot be obtained. In the case of the 
engine under test the effective use of the carbureter jet was 
hand-adjusted in every case, but even then, at a speed of 1,500 
revolutions per minute, it was often difficult to exactly hit off 
the correct mixture. 

The easiest way of comparing the power developed with that 
of four-cycle engine of the same size is to take double the mean 
effective pressure, and compare 'this quantity with the mean effec- 
tive pressure given by a four-cycle engine. In this way we get : 

Speed Piston speed M.e.p. Twice m.e.p. 

(revs, per mln.) (ft. per mln.) (lb. per sq. In.) (lb. per sq. In.) 
600 824 67.4 115 
900 487 65.5 131 
1,200 64S 63.4 127 
1,600 810 56.4 111 

It is thus evident that at the low piston speed at which this 
engine works the power developed compares quite favorably 
with that of a four-cycle engine working at approximately the 
same piston speed. Thus, in the case of the Siddeley engine 
tested by Professor Hopkinson and the Clement-Talbot engine 
tested by one of the authors we have : 



Piston speed M.e.p. 
Engine (ft. per minute) (lb. per sq. In.) 

Siddeley 460 89 

Siddeley 790 88 

Clement-Talbot 662 87 

Clement-Talbot 868 87 

Clement-Talbot 1.024 83 

A further advantage of the two-cycle engine is that the maxi- 
mum pressures attained are much lower. Thus, at a speed of • 
600 revolutions per minute the mean maximum pressure attained 
was 260 pounds per square inch gauge pressure. This fact is 
quite worth while keeping in mind in cases where extreme light- 
ness is of the utmost importance, since the weight of an engine 
depends in a great measure on the maximum pressure which 
occurs in the cylinder. Of course, if the two-cycle engine fails 
to fire the charge on any stroke, the pressure reached on the 
next stroke is very much greater than the average. Thus, in 
the engine tested, after a misfire the pressure rose to over 360 
pounds per square inch. Hence, if an engine on the two-cycle 
were designed for the low pressures which obtain when work- 
ing on that principle, and if, for the sake of lightness, the parts 
were cut very fine, it would probably be necessary to provide 
a relief valve on the cylinder head to allow for the high pres- 
sure reached after an accidental miss-fire. 



Questions That Arise 



SOME OF THOSE THAT COME UP IN EVERY-DAY AUTOMOBIL- 
ING ARE ANSWERED BY THE MATTER PRESENTED BY 
FORREST R. JONES IN THE NEW EDITION OF THE "AUTO- 
MOBILE CATECHISM." 



\349\ — What is jump-spark, or high-tension ignition? 

Ignition of the combustible charge in the motor cylinder by 
means of a spark of electricity which jumps across the space 
(spark-gap) between two pieces of metal which remain at a 
fixed distance apart while in use. 

Sparks jump across the spark-gap in a series in some types of 
high-tension ignition systems ; in others, only a single spark 
passes during the ignition of a charge. The single spark, as dis- 
tinguished by a single snapping sound, is in reality made up 
of several sparks, or oscillations, following each other in ex- 
tremely rapid succession. 

[35ol — What is make-and-break ignition, also called low-ten- 
sion ignition and contact ignition? 

Ignition of the charge in the motor cylinder by means of an 
electric -arc (also called a spark) which is drawn between two 
metallic points as they are separated from contact with each 
other. 

[351] — Describe one form of mechanically operated mechan- 
ism for low-tension (contact-arc, make-and-break) ignition. 

A stationary metallic rod or bar extends through the wall 
of the combustion chamber into the combustion space of the 
motor, and is electrically insulated from the metal of the 
cylinder by mica, porcelain or steatite (soapstone). Another 
metallic part also extends into the cylinder, but is not electrically 
insulated from it. It has a running fit in the hole it fills, so 
that an arm attached to it inside the combustion chamber can 
be oscillated as a rocker arm both to bring it into contact with 
the insulated rod and to open the contact by the use of proper 
mechanism. 

A spring is used outside the combustion chamber to hold the 
contact points together inside. When in operation the points are 
either kept closed most of the time or are brought together just 
before the time for ignition and an electric current from some 
source, such as a low-tension magneto or a battery, flows through 
them. 

An igniter cam or other device is attached to some rotating 
part of the engine so as to rapidly separate the contact points at 
the instant a charge is to be fired in the cylinder. The separa- 



tion of the points draws an electric arc which ignites the charge. 

[352] — Describe a jump-spark igniter (high-tension spark- 
plug) ? 

The essential elements of the ordinary types are: An outer 
sleeve or shell of metal; a tubular part of insulating material 
such as porcelain, mica or steatite (soapstone), which fits into 
the outer sleeve; and a central metal rod or wire which fits in 
the hole through the insulating part. 

The outer sleeve is threaded to screw into the cylinder cast- 
ing of the motor in the common form of jump-spark plug. 

The insulated central rod or wire terminates either near the 
outer metallic shell, or near a piece of metal attached to the 
shell, so as to leave a short spark-gap or air-gap at the plug-end 
which is inside the cumbustion space when the plug is in place 
in the motor. 

[353] — What supplies electricity for automobile ignition? 
Either a primary electric battery, a storage battery or » 
mechanically-driven electric generator. 
[354] — What is a magneto? 

A power-driven electric generator which has permanent mag- 
nets as an important part of its construction. 

f 355] — What is a dynamo (dynamo-electric machine) ? 

In the more general usage it is a power-driven electric 
generator whose magnets require an electric current to keep 
them magnetized. 

[356] — What is an electro-magnet? 

A magnetized piece of iron or soft (mild) steel whose mag- 
netism depends on electric current flowing either around it or 
in other proper relation to it. 

[357] — What is a direct electric current? 

One which flows in only one direction. It may flow either 
continuously or intermittently. 

f358] — What is an alternating electric current? 

One which flows first in one direction, then reverses and 
flows in the opposite direction, and so on. 

In ignition systems using alternating current there are gen- 
erally as many, or more, reversals of current per second as rev- 
olutions of the motor crankshaft during the same time. 
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[3S9] — What is a timer for jump-spark ignition? 

A mechanically-operated device for closing the primary cir- 
cuit (battery circuit) of a trembler spark-coil so that a jump- 
spark is produced in the combustion chamber of the motor at the 
proper instant 

The most fjeneral use of a timer .is as a part of a jump-spark 
ignition system in which current is supplied by a battery. 

[360] — What is the general form of a timer? 

In the more usual designs it consists of an outer casing 
of insulating material (hard rubber or wood fiber) with hollow 
cylindrical surface into which metallic contact pieces are set. 

A central rotating part (the rotor) driven by the engine 
brings a metal arm or other Suitable form of metal part into 
contact with the stationary contacts in the casing, thus com- 
pleting the primary circuit through the timer. While many 
greatly different forms of timers are used their function is al- 
ways the same. 
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burning. A spark may be formed at *" e igniter when the timer 
contacts separate at the instant the trembler contacts are touch- 
ing each other during the proper operation of the trembler. 

[362] — How often should the timer close the primary circuit 
for each cylinder of a four-stroke cycle engine? 

Once every two revolutions of the mainshaft (crankshaft) 
for each cylinder (every four strokes of each piston). 

[363] — At what speed should a timer with a single rotating 
contact-arrn or contact-point rotate in a four-stroke cycle en- 
gine ? ( 1 

Half as fast as the mainshaft (crankshaft). This is the same 
speed as that of the camshaft. 
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ONE of the features of the A. L. A. M. show number of 
The Automobile, issued January 5, 1911, was an article 
entitled "The Reign of Rubber." The first installment 
of the article dealt with the growth of the giant industry com- 
prised under the head of rubber production. 

The article in question recounted the first uses of rubber, not- 
ing that the first bit seen in England was brought there in 1770 
and was named rubber because it proved useful in erasing pencil 
marks. In 1823 sailors from the Amazon valley brought the first 
rubber shoes into the United States. In 1843 Goodyear vulcanized 
rubber. It was transplanted from the Amazon to Ceylon, and in 
1898 scientific culture was instituted on a commercial basis. The 
world's production last year was 152,897,269 pounds. The record 
high price was touched in April, 1910, when rubber sold in the 
market at $3.12 a pound. 

The field is being constantly enlarged for the production of 
cultivated rubber, but the chief source of supply is from the wild 
plants. The Philippines, Guianas and the German tropical posses- 
sions are being added to the field as well as the East Indies. 

The earliest record of rubber traces back to 1730. In 1819 
Charles Macintosh, of Scotland, discovered that rubber was 
soluble in naphtha. The rubberized cloth used for raincoats was 
one result of his discovery. The practical use of rubber really 
began with the process of vulcanization which renders it more 
permanent in form and more applicable to commercial wants. 

The world's supply of rubber to-day, exclusive of Guaytile 
and Pontianac, is divided into three classes, namely, para, plan- 
tation and other sorts. Plantation rubber refers to the product 
of the Malay and Ceylon plantations, the trees producing a 
quality of rubber which is identical with para rubber. The 
price of the two kinds of rubber is identical. The price of all 
varieties of rubber is based on upriver fine Para, the term Para 
being used to designate the rubber that is gathered along the 
Amazon River and its tributaries from specimens of the tree 
known botanically as Hevea Brasiliensis. 

The Congo and Mexico produce inferior grades of rubber, 
considerable guayule coming from the latter country. 

The price of rubber is never based on uncertainty as to the 
outcome of the current year's crop. It can be estimated within 
one thousand tons. 

There are 855,992 acres devoted to the plantation rubber in- 
duitry in the whole of Malaysia, where 534 estates are main- 
tained. The plantation rubber areas in Bartica, British Guiana, 
comprise 15,000 acres. The German colonies > n Africa at 



the present time have about 2,500 acres planted in rubber. 

The highest price to which rubber has mounted since it be- 
came a commercial commodity was $3.12 per pound, in April, 
1010. 

Under the influence of a sufficient output of plantation rub- 
ber, the price may be driven back to the basis of 1898 and 1903, 
respectively, when rubber was quoted from $1 to $1.25 per pound. 

There is an export duty of 19 to 22 per cent, on rubber, 
aggregating something like twenty to forty cents per pound. 

It costs about seventy-five cents per pound to deliver rubber ) 
in New .York or London. 

To embark in the industry of raising plantation rubber it is 
necessary, as in any other line of agricultural enterprise, to be- 
gin at the beginning. The first work to be accomplished is the 
clearing of the forest lands. The process is decidedly simpler 
than clearing for agricultural requirements. A directed corps 
of 300 to 400 skilled woodchoppers manage to do the work in 
a surprisingly short space of time." Except for the lopped 
branches, the felled trees are left to lie where they have fallen. 
The heat of the tropic sun dries the branches very quickly, and 
they are gathered together at various points in the clearing by 
the coolies and set on fire. The process of flame-clearing leaves 
the logs and stumps to gradual disintegration. 

Experience has proven that in the next step relative to plant- 
ing rubber time is gained by importing "stumps" and setting 
them out. In the case of planting from rubber seeds it is im- 
perative, that the seeds shall be developed in a nursery, and 
that the seedlings shall have nine months of growth, at which 
time they will be from one-half to three-forths of an inch in 
diameter. Upon the other hand, if the saplings are taken at 
any time before they are one year old and the roots be cut 
off and the top lopped, the "stick," upon being put into the 
ground, will root itself, and at the end of three months form a 
tree as vigorous as if it had grown where originally planted. 
These "sticks," which are about three feet long aT e technically 
known as "stumps." When it is time to plant n ' „,.. 0 { tub- 
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of underbrush. If the ground is quickly covered with plants 
the growth of grass and underbrush will be prevented and the 
bother of weeding will be avoided. Throughout the districts 
where para rubber is being cultivated, and especially in British 
North Borneo, the hills of British Guiana and the Malay States, 
use is made of the sweet potato vine to prevent the coming up 
of weeds, and the system is proving a great success. Within 
a space of four months the vines form a thick mass, thoroughly 
covering the ground. It is the policy of the planters to let some 
of the potatoes remain in the ground, where they rot, thus 
constituting themselves into a splendid fertilizer to the soil, tne 
plants meantime continuing to develop and form a fine covering 
for the trees until they are old enough to tap. Within four 
years from the time of planting the "stump" the para tree 
reaches a circumference of 16 to 20 inches. A sandy loam is 
best suited to the successful growth of Hevea Brasiliensis, or 
para rubber. Rolling, elevated, loamy ground, at an altitude of 
from 10 to 150 feet above the. river level, lends itself most 
profitably to the industry. 

A few words relative to wild rubber, the forests occupying 
many thousands of acres, in many lands. 

Until within the last dozen years, at the time the plantations 
began to yield in commercial quantities, all the rubber that sup- 
plied the market of the world was gathered laboriously in the 
Amazon River region from the tapping of trees that grow wild 
and scattered in the dense tropical forests. These rubber trees 
seldom grow in groups, but in a more or less isolated manner. 
In the vast forests of Brazil they average less than one tree to 
the acre. Consequently, the native rubber hunters, upon whom 
the trade has been dependent, make nb exertion to find all of 
the trees, but they pitch their camps in 'sections of the fprest 
where about five trees grow to the acre. .-It is often difficult to 
locate the rubber trees owing to the wide variety df timber- 
growth and the heavy brush with which the ..trees are not only 
surrounded but surmounted. A notable fact, and one peculiar 
to wild rubber, is that only those trees that V e at ' east *5 years 
old are suitable for tapping — a difference signally in favor of 
the cultivated rubber trees. 

It is necessary to cut paths through the thick jungle in order 
to reach the trees that have been located. Starting from the 
rude native camp, the narrow, tortuous paths twist and turn 
and zig-zag from tree to tree, and after a distance of miles have 
been covered the paths straggle back to the camp again. The 
work of keeping these paths open is very arduous. It is the 
custom, of the tapper to literally fight his way through to the 
tree, and after he has tapped it he attaches a little cup in the 
cleft to catch the flow of latex. He then fights his way to the 
next tree and repeats his operation, finally reaching the camp 
completely played out through exhaustion. By this time he is 
due to start over the trail again to gather the cups containing 
the latex. It is a wearisome, time-wasting job. It is impos- 
sible to supervise this sort of work. The natives possess neither 
the virtue of scrupulousness nor the artisanship of skilled tappers. 
The consequence is that after they have passed on the trees 
resemble butchers' blocks on account of the hacking that they 
have received. Stones and other foreign ingredients, especially 
cocoanuts, are mixed with the rubber mass, or "barraca," as it 
is known. Sometimes it is necessary to transport provisions a 
distance of 1,000 miles up the river, and from here they 
have to be carried by hand to the camps. The adulteration of 
the "barraca" and the high cost of provisions has a tendency 
to run up the expense of gathering wild rubber five times greater 
per pound, in many cases, than the cost of gathering plantation 
rubber. That there is a falling off in the supply of wild rubber 
in the districts already opened up is evident, and much of the 
fault lies in ruthless tapping. 

The flower of the rubber tree resembles very closely a blos- 
soming sprig of catnip. The leaves of the rubber trees vary 
in size. The leaf of the sapling grows to a length of about 12 
inches, 3 inches wide at the center, from which it tapers to 
a point at the stem and the tip. As the growth of the tree in- 



creases the leaf decreases in size, and by the time the tree is 
fully developed the leaves measure about 3 or 4 inches long 
and 1 1-2 inches wide. For this reason it is very difficult 
to identify forest trees, many of them growing to be 100 
feet in height. Few people have any idea what the "seed" of 
the rubber tree looks like. It is a duplicate in appearance of 
the pecan nut, the only difference being that it is a bit more 
blunt at both ends, and it is mottled with black spots. The 
seed when planted germinates within a space of from three to 
four days. The soil required is a very carefully prepared, rich, 
sandy loam, which must be kept well drained, but at the same 
time receive moisture sufficient to keep the soil damp. Soil 
preparation is very essential. The ideal climatic condition for 
raising plantation rubber is 100 inches of rain per year ; but the 
minimum of rain should not go below 20 inches. 

The process of gathering the crude product of the rubber 
plantations is by collecting the milk or latex which fl6ws from 
cuts made in the bark of the rubber trees. The process of co- 
agulating follows: This is a very simple part of the work of 
getting the product into marketable shape. The caoutchouc 
as the rubber element of the latex is known, is separated from 
the watery portion by containing the latex in shallow dishes, as 
demonstrated in the illustration. The latex, after rising to the 
top, very much after the manner in which cream rises on a 
pan of milk, is skimmed off and shaped into "biscuits" prepara- 
tory to being washed and packed for shipment. No expensive 
machinery is used. 

To illustrate the point that the yield of rubber does not de- 
pend on the number of trees to the acre, reference may be made 
to two of the oldest plantations in the Malay States. One, on a 
basis of 150 acres, planted trees 10 by 10. The overcrowded 
condition of these trees .caused the planters to thin them out 
until the number did not run more than 250 trees to the acre. 
This number was still found to be too many. The trees, tapped 
in their ninth year, yielded only 363 pounds per acre, or a little 
better than one and one-half pounds per tree. In another in- 
stance, on another plantation containing 16 acres, 80 trees, each 
* tree in its ninth year, were planted 30 by 25, and a yield of seven 
pounds per tree, or 359 pounds per acre, was obtained. The re- 
sult may serve as an object lesson : One planter placed his 
trees too close together to derive the proper value; while the 
other planter set out too few trees to the acre to earn the best 
results. But the fact remains that the yields per acre were alike 
in each case in the aggregate. In contrast with this condition, 
according to Mr. Parry, trees from seven to eight years old 
and planted 150 to the acre frequently yield from 500 to 800 
pounds per acre. . 

Some of the planters in the early days declared that rubber 
trees needed shade. This theory has been upset by modern 
agriculturists. They assert that in the shaded forests of Brazil 
it requires from 15 to 20 years for a tree to reach an age when 
it may be tapped with profit, while the tree grown on cleared 
land, and with a sufficient interval to give it sun and air, and 
the amount of moisture naturally needed, is matured sufficient 
to tap at a much earlier age. Another fact has been learned, 
namely, that the latex is carried from the roots up the tree by 
a tissue which lies on the outer portion of the tree, this tissue 
being separated and absolutely independent from the portions 
which carry the sap for the' nourishment and up-build of the 
tree. There was an old theory that successive tappings re- 
sulted in an injury to the tree. But the modern-day rubber 
planters of Borneo, British Guiana and the Malay States claim 
that the flow of latex is greatly increased by successive tappings. 
The government botanists who have been putting every phase 
of plantation rubber cultivation to the test say that even dur- 
ing the period when the trees are in flower and the seeds are 
maturing repeated tappings have no appreciable effect on the 
seeds, either in quantity or quality. 

Practical experience has demonstrated that it is out of the 
question to allow the wild rubber trees to stand while the work 
of clearing for planting is going on. While at the first sug- 
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gestion it may seem like an act of vandalism to assassinate huge 
trees that are yielding great quantities of rubber, the matter re- 
solves itself into a logical proposition — the only feasible way 
out of the woods, as it were. By going into the forest a few 
yards it is easy to see the enmeshed condition of the large trees. 
The vines are like ropes, their thickness varying from an inch to 
that of a man's leg. These vines twine about the branches 
and trunks as they sprawl over the trees. Foliage meets, 
branches cross and cling with desperate grasp, and the struc- 
tural strength of the obstruction is equal to holding up any 
tree that may be felled. This makes the clearing of the ground 
surrounding para trees a damaging operation. Besides, trees 
lose their stability when left in the open field after clearing. 
They are not long in going into decay, and they fall upon the 
planted tracts, with serious damaging results. It is argued, 
therefore, that it is wise to tap to the utmost the trees growing 
upon land that is to be cleared for planting, clear the land up, 
plant it, and repeat the process year after year. The number of 
forest trees to the acre, no matter how large, should not have 
the effect of curtailing the number of plantation trees, as the 
latter should always be greater by many times than in the case 
of forest trees, the correct number of plantation trees being 
from 120 to 150 trees to the acre. 

After all, statistics go to show that while Nature is a mother 
to the products of the ground, with the soil and the sun and the. 
rain looking after every germ in the world of plants, it is still 
merely Nature, and, beyond a certain degree, literally a de- 
pendent Nature at that. While Nature supplies the principles 
of life wh - 'ch are the beginning of the growth and brawn of 
plantdom, the actual development still remains man's work, for 
it is his agricultural labor in the soil which assists Nature to 
bring forth her magnificent crops. When properly aided by 
man, Nature, being an amenable daughter, responds readily. 
Agricultural products are unlike the output of the manufac- 
turer, which is the creation in some respect or other of man's 
inventive brain. Good farming has become a scientific trade, 
the farmer who carries the work on being a graduate of an 
agricultural school. He has his club in the agricultural associa- 
tion. The Agricultural Department in Washington has grown 
to the dign : ty of having a representative in the President's 
Cabinet. The Bureau of Manufactures, Department of Com- 
merce and Labor, publishes daily reports from its consuls in all 
parts of the world, giving wide attention to the long strides 
that are being made by agriculturists — farmers who are giving 
Nature a hand. Extraordinary space and comment are devoted 
to the part that plantation rubber is playing in the industrial 
phases of the world. Now that the United States Government 
is interesting itself in the industry, 5,000 para rubber seeds hav- 
ing been transported from the Government Botanical Gardens 
in Singapore to the Philippines, the subject is getting near home. 
It will not be long before the North American Colonies will be 
in the march with other countries which are raising plantation 
rubber. Men who have given their best thoughts to this sub- 
ject have found out that Nature is unable to supply the world's 
demand for rubber, the 1909 crop, omitting plantation rubber, 
having fallen 4,000 tons short of the 1905 production. These 
men have proven that the plantation rubber industry has most 
encouraging phases, as it readily lends itself to agricultural 
assistance. 

Converting gum rubber from its raw state into an automobile 
tire is a process that occupies an important part in motoring. 
There are a dozen steps involved in this branch of manufac- 
ture, each of which must be taken with the utmost nicety and 
precision in order to attain the best results. 

American tires are generally based upon that grade of crude 
rubber, known as pure Para, which is produced in the Amazon 
river valley in Brazil. This is delivered to the factories in semi- 
spherical bodies, weighing as much as 100 pounds each. 

The first thing that is done to the crude rubber is to wash it 
thoroughly to remove foreign matter. This is accomplished by 
rolling it in machines fitted with warm rollers and bathing it 
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The effect of the washing is to remove nor only the small 
sticks, stones, vegetable and animal impurities, but also to lighten 
the color of the rubber. This is because the action of the water 
and the rollers is to cleanse the rubber of some of the effects of 
the smoking that was given the gum in temporarily preparing 
it for market. The "crepe" is stored in masses, awaiting sub- 
sequent steps in the course of manufacture and while so stored 
soon darkens on the surface from the effects of the oxygen in 
the air until it is even more opaque and deeper in hue than it 
was upon being received. 

The next step is to dry out a certain amount of the original 
moisture contained in the crude rubber and to remove the water 
introduced in the washing. This is done by evaporation and 
gentle pressure between warm rolls or in trays which are sub- 
jected to a moderate degree of heat 

The third step in the process of tire-making is to thoroughly 
masticate the washed and dried rubber in preparation for the 
addition of sulphur and other vulcanizing elements and to re- 
duce it to a condition where it may be more readily handled in 
manufacture. 

This is accomplished by converting the dried rubber into 
minute grains and shreds by means of friction rolls and mix- 
ing with it the sulphur and chemicals. The vulcanizing chemi- 
cals give the rubber a pale unhealthy color, which does not leave 
it until the final step hi tire making has been finished. After 
being mixed, the mass is rolled out into sheets and still con- 
sidered crude rubber, is called "mixed stock," on account of the 
addition of the chemicals. 

The fifth step is the first actual progress that is" made in the 
making of tires. The sheets of "mixed stock" are taken to the 
making room, where it is shaped into tires. 

In preparing the rubber for its ultimate use the tire makers 
have been busy in the meantime in assembling cotton fabric of 
the heaviest and strongest kind of sea-island cotton. In the 
average tire the amount of this cotton cloth used varies from 
2 5 to 33 per cent, and as the tires weigh when finished all the 
way from 10 to 35 pounds or more, the aggregate amount of 
cotton used figures out to an enormous total. In making the 
cloth ready for tire manufacture, the workmen cover the cloth 
with a layer of "mixed stock" and by means of rollers, asso- 
ciate the gum with the fabric with much completeness. This 
product is called "friction cloth." 

The making of the tire then commences. In the room are 
many moulds made of iron, in the shape of the inside of a 
shoe. These are mounted so that they may be turned around 
with ease by the workmen. A foundation for the shoe is then 
laid. x Next a layer of the friction cloth is placed upon 
the shaper and cut to meet the various curves of the tire. 
On top of this another layer of cloth is placed, and another 
and another until the right degree of thickness has been at- 
tained. This varies from four to six plies of "friction cloth," 
depending upon style of tire to be made. Upon this strong 
shield of cloth and rubber a thick stratum o{ "mixed stock" is 
laid, and it in turn is covered with another p\y oi "Mction 
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finished tire to vulcanized rubber, quite a wide range of heat 
pressure and composition are used. The exact details vary 
with the factory and are guarded with much care by the offi- 
cers. 

The changes that are effected by vulcanizing are to make the 
finished product practically impervious to weather changes. 
While crude rubber freezes at 40 degrees Fahrenheit and melts 
at 120 degrees, the vulcanized shoe will only be affected by 
much lower and higher temperatures. The process also in- 
creases the elasticity and durability of the rubber. 

The change is accomplished after the tires have been moulded 
and finally inspected. They are placed in the vulcanizing cham- 
bers and subjected to considerable heat, remaining certain 
lengths of time until the conversion of vulcanizing is complete. 

Tire shoes, after being taken from- the vulcanizers, will still 
melt if enough heat is applied, but it takes more than it did 
prior to the baking. They will also freeze, but it will only 
happen in very cold weather. 

The process robs the rubber of its convertibility to a large 
extent, although the rubber in a discarded automobile shoe still 
has a mission as boot material after it has lost all value in its 
original field. It can never be revamped into automobile shoes 
that will grade up to the standard set by its first appearance in 
that line. 

After the vulcanized tires have come from the furnaces they 
are subjected to another searching inspection, and about 2 per 



cent, are rejected for flaws, unevenness and other faults that 
could not be discovered earlier in manufacturing stages, or that 
have been developed by them. 

Following this inspction the finished tires are given to work- 
men, who smooth off rough places with buffing wheels and by 
hand (Fig. 7). They are then classified according to size and 
grade and are given a final practical test, the pressure to which 
they are subjected being about 400 pounds to the square inch. As 
a general thing it may be said that a well-made tire, just from the 
factory, will withstand a - pressure of 1,500 pounds to the square 
inch ; but such pressures are rarely used, as they do not approxi- 
mate working conditions. 

The men who have charge of tire factories all emphasize the 
necessity of keeping the tires well inflated. They say that low 
air pressure is the most potent of all causes of blowouts, be- 
cause the weight of the car in running over rough roads or 
turning corners is likely to press the tire into a wrinkle, break- 
ing down the fabric of the inner tube, whereas if the tire had 
been properly inflated such a happening would have been ex- 
tremely improbable. 

After the pressure test the tires are sent to the stock room, 
ready for market 

The making of inner tubes is much simpler in every way than 
that of the shoes. The inner tubes are made of a single layer 
of high-grade rubber, and the manufacturing process used is 
largely mechanical. 



Ball, Roller and Plain Bearings 



DISCUSSING AND ILLUSTRATING THE VARI- 
OUS TYPES OF BALL, ROLLER AND PLAIN 
BEARINGS, TOGETHER WITH THEIR APPLI- 
CATIONS IN AUTOMOBILE PRACTICE 



HE 



WEAR and tear are copartners in the depreciation en- 
terprise as it reacts against the unhappy tenant of 
the purse of the average automobilist, and a re- 
count of the things that depreciate or wear out very quickly 
indicates that the major portion of the troublesome tendency 
hovers around the joints of the members. If the material is 
poor, or if the unit stresses are too high, members are likely 
to break at some point in their sections, but this is a class 
of trouble that can be overcome at no greater cost than is 
represented by the replacement of the poorly designed member 
by one which has been strengthened or had its shape altered, 
perhaps employing better material in the new part. 

In addition to the wearing out at the joints, there is the 
question of noise which creeps in long before the "shape" be- 
comes excessive, and it is this gradual swelling of noise that in- 
dicates to the automobilist that his car is giving way under 
the constant hammer blows of service. It is generally under- 
stood that a machine should operate in substantially continu- 
ous service, with a depreciation of say 10 per cent., with the 
understanding that if the depreciation extends beyond this 
amount it is because the design is imperfect, thus leaving room 
for the application of some thought on the part of men who 
are accustomed to dealing with serious problems. 

In automobile work there are a plurality of problems which 
are mostly confined to the bearings of the various kinds, and 
for the sake of clearness here, it will be proper to classify the 
various types of joints, preliminary to discussing their details. 

Various Types of Joints in Automobiles 

(A) Sliding contact as between the piston and the cylinder 
walls. 

(B) Oscillating contact as between the gudgeon pin and the 
connecting rod end. 

(C) Plain bearing work with variable pressure as between 
the connecting rod journal and the crank pin. 



(D) Plain bearing work at a constant pressure as between 
the telescoping members in the transmission gear case. 

(E) Ball bearing work in the radial plain as between the 
gear spindles and the housing. 

(F) Ball bearing work involving radial and thrust loads as 
in the housing of the bevel drive, floating the bevel gear 
spindle. 

(G) Taper roller bearing work involving thrust and radial 
loads as in the front wheel hub. 

(H) The combination use of annular-type ball bearings and 
thrust ball bearings for radial and thrust loads as in the front 
wheels of the automobile. 

(I) The combination use of annular and roller bearings in 
live rear axles in view of space restrictions. 

(J) The combination use of annular and taper roller bearings 
in live rear axles and other places to handle annular and 
radial loads and conform to space conditions. 

(K) The combination use of anti-friction and plain bear- 
ings in crankshafts and other places. 

The above schedule, which is based upon examples that may 
be seen at every hand in practice, would seem to indicate that 
all the types of bearings are being used for the various classes 
of work, so that the question of a choice is limited to com- 
mercial considerations of one character or another, without in 
any way reflecting upon the ability of the respective types of 
bearings to do the allotted work. As an illustration of abstract 
ability of bearings in general, it is only necessary to refer to 
crankshaft work and to point out that over 90 per cent, of all 
the motors made have their crankshafts floating on plain 
bearings, and this, to the man of no experience, would be a 
sufficient indication of the fact that there is some defect in the 
other types of bearings or that they would be in more general 
use. But the history of crankshaft work and the use of ball 
bearings therein is conclusive in its proof of the fact that ball 
bearing crankshafts are eminently satisfactory in every way. 
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Expediency in nine cases out of ten is the criterion. Igno- 
rance has a representative on the ground, and exclusiveness 
is an ever-present factor. Expediency has two phases, one of 
which has to do with the type of design and the space af- 
forded in a given unit, and the other is confined to the ques- 
tions of first cost. There is the temporary expedient which 
is adequately represented in the type of design which does 
not permit of the use of a sufficiently large bearing of a given 
type and the designer compromises himself, as he thinks, but 
in fact he compromises the user. It is, of course, the repre- 
sentative of ignorance who compromises anyone. It cannot 
be shown either by reasoning or bookkeeping that there is a 
dividend to be collected as the result of the exploitation of an 
automobile in which the bearings have been made too small 
to do the work or used because they are of low first cost, put- 
ting a question mark on their life in the particular service. 

It is the fair claim of the makers of automobiles that they 
select bearings on a conservative basis and quite a number of 
them maintain that it is not a good idea to use some one make 
of bearings throughout the product. In these days when bear- 
ings are made by companies devoted to this class of work to 
the exclusion of everything else, it is self-evident that they 
are experts in their line and that they should be able to turn 
out the very best workmanship from the most satisfactory se- 
lections of material and to express a wise opinion as to how 
the bearings should be employed. The makers of automobiles, 
however, since they would have to rely upon the makers of bear- 
ings for that part of their product, unless they build bearings 
themselves, which they do not as a rule, are disinclined to rely 
wholly upon some one maker of bearings for the entire product 
for, as they say, it is like putting all of their eggs in one basket, 
and who knows, the basket might be dropped ; in other words, 
the burning down of the plant of the ball bearing maker or 
some other like catastrophe, ending in the shutting down of the 
automobile plant and the suffering of great loss for want of a 
few ball bearings. 

In the early days of the building of automobiles this prob- 
lem was a most serious one and quite a number of the makers 
of cars then confined their choice to some one type of ball 
or roller bearing throughout their product, this being the 
lesser of the evils. In the course of events the several makers 
of ball bearings arrived at the conclusion that their sizes should 
be interchangeable, and by common consent, or spontaneously, 
a standard was established and it is this standard as it ob- 
tains at the present time which permits makers of automobiles 
to select and use any of the several generic types of ball and 
roller bearings. 

In the early days of the automobile industry plain bearing 
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were thick and the pressures somewhat high or variable, the 
hammer blows produced precisely the same effect as that which 
obtains when a pein hammer is employed to pein out a piece 
of metal, or when a spinner takes a flat sheet of metal and 
fashions it into a bell. 

To overcome this deformation tendency, designers of auto- 
mobiles resorted to the use of very thin walled bearings, fre- 
quently using backers of bearing bronze and a thin lining of a 
high-class white metal. Still another practice involves the use 
of die castings of white metal, and the probabilities are that 
this particular method of fashioning bearings has the greatest 
vogue in connection with crankshaft work at the present time. 

Bearing metal has been the subject of a vast amount of in- 
vestigation in the past, and unfortunately, foundry men have 
made thousands of indiscriminate mixtures, basing their prac- 
tice upon pound price rather than from the point of view of the 
"eutectic"; moreover, the physical characteristics of the metal 
were too frequently disregarded. The Society of Automobile 
Engineers recognizing the necessity of a standard plain bear- 
ing metal has made this the subject of extended investigation 
on the part of a committee of its. most expert members, and 
one of its most important recommendations' is that virgin metal 
be employed in every important instance, whereas the babbitt 
metal of -the wide market is generally a reclaimed product, with 
no chance of its being pure, and too frequently the main com- 
ponents are divergent from the claim for chemical analysis. 

Babbitt metal is supposed to contain about 89 per cent, of 
tin, 7 per cent, of antimony and 4 per cent, of copper. The 
mere presence of these components, even in the proportions as 
given, is insufficient to assure a good bearing product, due to the 
fact that the lay of the grain will differ, depending upon whether 
or not the product is from virgin metal or from scrap. It is 
not nearly so important to hold to the exact stated composi- 
tion if virgin metal is used, as it is to exclude reclaimed copper, 
tin and antimony. 

Still another babbitt metal which is used to considerable ex- 
tent holds 84 per cent, of tin, 9 per cent, of antimony, and 7 
per cent, of copper, subject to not over 2 per cent, variation in 
the tin and limiting the variation in the antimony to about 1 
per cent. White metal is made up of substantially 70 per cent, 
of tin, approximately 25 per cent, of zinc, limiting lead to I 
per cent., and the balance being copper. In this will be found 
a combination of elements with such complex relations that if 




Fig. 1 — Application of the "two-In-one" type of annular ball beari^ 
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.2 — Showing the split-shell Hyatt 
roller bearing 



virgin metal is not used, or if the mixture is not properly regu- 
lated, the results will be distinctly bad. Some of the poor work 
under such conditions will be due to the character of the metal 
of the spindle; in other words, in selecting material for journals 
choice should be influenced by the character of the material 
of the spindle. 

But if the problem involved in the making of babbitt ai d 
white metal plain bearings is one that requires care and dis- 
crimination, it is child's play when confronted by the intrica- 
cies attending the casting of bearings from phosphor bronze 
and like products. In the production of the homogeneous alloy 
for bearing purposes the use of 80 per cent, of virgin copper 
with 10 per cent, of block tin, 9.5 per cent, of lead and 0.50 per 
cent, of phosphor bronze, is regarded as good practice, but 
there are four chances for serious error, even when virgin 
metal is employed and there is the added difficulty due to the 
practical impossi- 
bility of barring 
out impurities. 

The automobile 
engineer who 
elects to use 
bronze for plain 
bearing work is 
ever confronted 
by the possibility 
that the foundry- 
man will give him 
a mixture which 
is lower in tin 
than that as above 
stated, hoping, perchance, to be paid for the better product, know- 
ing full well that a fairly good bearing brass can be produced 
from the use of about 85 per cent, of copper, 5 per cent, of tin, 
an equal content of lead and an equal increment of zinc. That 
the bearings so made .will be fit for use in automobile work, it 
is not believed, nor can it be claimed that they would even be 
serviceable as backers for a white lining. 

In some of the very best crankshaft bearings it is the prac- 
tice to employ backers of the finest bearing bronze and to face 
them with a copper and tin composition, in which the proportion 
of copper to tin is in the ratio of substantially 10 to 90. The 
90 per cent, tin content should, of course, be of the best block 
tin and the copper should be of virgin metal; moreover, the 

impurities should 
be distinctly 
limited. Metal 
such as this must 
be handled by men 
of skill in the 
plant where bear- 
ings are made and 
trouble oftentimes 
creeps in, due to 
the fact that the 
copper tin alloy is 
not heated to a red 
heat before pour- 
ing. Babbitt metal, 
and in fact all of 
the tri-alloys, work 
at quite low heats; 
but the dual-alloy, 
involving copper 
and tin, must be 
worked at a red 
heat. It is believed 
that the discussion 
of details of this 
character will be 
beneficial to a de- 




gree, since it will bring the users of automobiles to a realization 
of the fact that a problem resides in every detail of design and 
construction of cars, and that the automobiles which are making 
favorable records are so contrived in the light of satisfied detail 
that the factor of depreciation is maintained within commercial 
limits. Moreover, it being the case that every automobile must be 
repaired in the course of time, it remains to observe that the re- 
pairing operations must be done in such a way as to satisfy the 
very problems that come up in the building of cars. If it is 
necessary to handle bearing metal in a certain way during the 
manufacture of an automobile, the same necessity arises dur- 
ing the repairing of the car. 

In some of the earlier types of automobiles many of the un- 
important (so-called) bearings were lined with yellow brass, 
on the assumption that this relatively inexpensive metal would 
suffice for the purpose. This product is composed of from 62 

to 65 per cent of 
copper, 2 to 4 per 
cent, of lead, and 
from 36 down to 
31 per cent, of 
zinc. The higher 
the zinc content 
the lower the 
pound price of the 
metal. Noise, as 
it is traced to 
"shape" in bear- 
ings, should be a 
pronounced factor 
at a very early 
moment in the life of a car if it has metal of this character, 
as the buffer at the joints of the relating members, and one 
of the most efficacious ways of extracting noise from cars lies 
in the replacement of these poor bearings with those of a 
superior mixture; moreover, the cost of replacement will be 
more than made up in the continued life and better service that 
will be realized. 

Extended Use of Anti-friction Types of Bearings 

Originally, when it was found that plain bearings were prone 
to melt out or "freeze," two schools of designers took sides 
in debate, the first of which championed the use of a better 
type of lubricant than could be had in the ordinary way and of 
superior means of 



Fig. 4 — Hyatt roller bearing for automobile 
work 



Fig. 8— Example of Timken roller bearing 
for automobile work 



feeding the lubri- 
cant to the bear- 
ings. The second 
school maintained 
that an ounce of 
prevention was 
worth a pound of 
cure, and they 
went in for anti- 
friction types of 
bearings, they 
understanding, of 
course, that in 
proportion as fric- 
t i o n is reduced, 
heating effects will 
fall away, and in 
the absence of any 
friction at all 
there will be no 
heating at all. 
There is another 
school of design- 
ers whose ideas 
are along lines in- 
volving the con- 




Fig. 5 — Timken roller bearing showing the 
parts 
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servation of 
energy; that is to 
say, the designers 
who study econ- 
omy of the trans- 
mission of power 
and who go in for 
a higher mechani- 
cal efficiency. This 
type of designer 
would choose a 
plain bearing in 
preference to an 
anti-friction type 
were he able to 
show that the 
power consumed in 
the plain bearing 



' Fig. 6 — Hesa-Bright annular ball bearing 

would be less than the power consumed in a ball or roller bearing 
in a given example. To this type of designer the question of 
the allowable extent of abuse in the hands of poorly informed 
users would weigh but little; he would say, the user must pay 
for his shortcomings and experience will teach him the necessity 
for exercising a sufficient measure of care to absorb bearing 
trouble, whereas the designers who expressed a preference for 
anti-friction types of bearings had in mind the fact that an auto- 
mobile becomes more valuable in proportion as it will continue 
to serve its purpose, despite the bad influence due to tne high 
disregard of the care necessities on the part of men through 
indifference or ignorance, as the case may be. 

There was a time when it was contended that ball and roller 
types of bearings would survive in service in the absence of 
lubrication. It was then supposed that the lubricating prob- 
lem was limited to a single consideration. The effect of the 
presence of foreign matter on the unlubricated surfaces of the 
balls or rollers in 
the raceways was 
not taken into ac- 
count, but experi- 
ence with sprocket 
chains soon show- 
ed that a coating 
of good lubricating 
oil would float 
foreign matter in 
its body and the 
ill effect of its 
presence would be 
less marked if not 
entirely elim- 
inated. In the 
course of time the 
makers of anti-fric- 
tion types of bear- 
ings found it de- 
sirable to recom- 
mend that a lubricant be employed in connection with the use of 
their wares, but in some of the earlier efforts it was found that 
some grades of lubricant did more harm than good, due to the 
etching propensity of the ever-present acid content, which is a 
marked characteristic of certain classes of oils and greases. 
It became necessary, under the circumstances, to caution users 
of automobiles against the indiscriminate use of lubricating 
mediums and to pay particular attention to the acid question, 
avoiding the use of either an acid-bearing lubricating product, 
or the class of fats that are prone to an acid reaction, either 
due to the action of light, on account of atmospheric influences, 
or if they become rancid. 

For a long time engineers and physicists maintained that it 
was the duty of the lubricating medium to serve as the buffer 
between the journal and the bearing. It was their idea that 




Fig. 7—8. R. O. type of annular ball bearing 
for automobile work 




the lubricating 
medium was com- 
posed of a large 
number of 
globules of fat, 
floating in a 
mother liquor. 
This theory might 
be described in an- 
other way ; the 
globules of fat 
might be regarded 
as balls and the 
mother liquor 
might then be 
looked upon as 
the retainer. This 

is a sufficiently F,g - 8 ~ R - L v - type of annular ba " bearin * 
lucid theory to be regarded as stable, but the old idea that the 
mother liquor need not be of any particular quality was fallacious. 
As a matter of fact, the mother liquor is the retainer for the so- 
called balls, and since they are scattered in the pressure zone, 
unless the mother liquor is capable of retaining them, the bear- 
ing will be let down upon the journal, and the condition called 
"freezing" will obtain. The mother liquor then must possess 
the quality of elasticity to a high degree, in which event the 
action is quite different from that as above anticipated, and 
instead of the fat globules being scattered away from the zone 
of pressure, they will be flattened down, but they will hold to 
relative position in the mother liquor and the bearing will be 
separated from the journal by the thickness of the film, how- 
ever thin it will become in response to pressure. 

The plain bearing problem, in the light of modern practice, 
makes the bearing, so-called, and the journal the mere retainers 
for a lubricating medium, so-called, but the latter is the agent 

which performs the 




rigorous service 
and it must have 
in its make-up the 
ability to form an 
unbroken film of 
varying thickness. 
This lubricant is 
sheared through 
its section, due to 
the fact that it ad- 
heres to the sur- 
faces with a ten- 
acity that exceeds 
the work done in 
the shearing of its 
section. It is on 
this account that a 

Fig. 9— F. & S. type of annular ball bearing lubricating prod- 
for automobile work U ct fails in service 

the instant it is 

diluted with kerosene oil or gasoline, and even a drop of water 
will suffice to puncture the film and destroy its continuity. 

Principle of the Ball Bearing Resides in the 
Lubricating Oil 

From what has been said it should be readily understood 
that the principle of the ^ beating is a nature-made idea and 
that a Qd lubncant i Qt , ^ Wng u 
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eating oil, to a regularly organized system of balls, retainers 
and raceways, using steel balls of uniform size and bard, 
close-textured materials, rolling between raceway members on 
highly polished tracks and separated from each other either 
by the forces that reside within themselves or through the use 
of mechanical retainers. It was a very excellent idea to con- 
tinue to employ nature's ball bearings, as they reside in fats, 
in conjunction with ball bearings as they are made by men, 
and a very good conception of the whole situation is one in 
which the fat globules make up the series of little balls on 
which the large balls roll and the energy consumed is limited 
to the amount required in the shearing of the section of the 
mother liquor between adjacent points of contact to whatever 
extent the balls depart from the state of rolling. 

The illustrations, as used in this article, are of the various 
types of ball and roller bearings employed in automobile work, 
with a sufficient number of examples to show how the bearings 
may be utilized to the best advantage, taking into account the 
fact that a suitable housing will not only hold the races tightly 
in their proper positions, but will exclude foreign matter so 
that the principle of the grinding machine will not be incor- 
porated into the system. The problems involved have been 
worked out in the various plants to a fitting extent and the 
makers of ball bearings have lent their co-operation to the good 
of the service, but there still remains an enormous problem to 
be solved, owing to the fact that the users of automobiles must 
sooner or later subject them to the tender mercies of repair- 
men, and if it takes the combined effort of the makers of the 
automobiles and the makers of ball bearings to solve the great 
main problem it stands to reason that a surfeit of lack of 
knowledge and indifference applied during the repairing oper- 
ations should produce much of dissatisfaction, but nothing 
more. 

Fig. i shows an annular type ball bearing on the end of a 
shaft fetching up against a shoulder and a nut is screwed on 



to the reduced extremity until the wing of the nut presses 
against the face of the inner raceway, thus clamping it tightly 
into place and preventing raceway rotation. This would seem 
like a simple thing to do and yet it is the source of much an- 
noyance and some cost, due to the fact that a parallel fit on the 
shaft, if it is to be so close that the shaft will back up the race- 
way, and at the same time have the faces of the inner raceway 
parallel, the character of the workmanship required will be 
up to the limit of an artisan of skill even though he may be 
provided with a grinding machine and such other facilities as 
are in common use in the majority of automobile plants at 
the present time. 

Limits of Tolerance Should Be Closely Held To 

Admitting that the makers of automobiles are fully alive to 
the necessity of adhering to close limits of tolerance, assum- 
ing also that machine tool equipment employed is up to date and 
efficacious for the respective purposes, the fact remains that this 
splendid means for accuracy in the manufacture of automobiles 
has its disconcerting element, due to the lack of facilities and 
the absence of equal care during the repairing operations. 

In fixing the limits of tolerance in automobile work, whether 
in the original building of the cars or in the after repairing 
operations, account must be taken of the fact that the vari- 
ations within limits must be made more or less depending upon 
the diameter of the work, and the variations must also take into 
account the presence of a taper, if taper fits are employed, or be 
regulated to suit parallel work when it is sanctioned. It is fit- 
ting that this question of tolerance limits should be discussed 
in connection with the fitting of ball and roller bearings in order 
that the mounting thereof will be in keeping with their rela- 
tively high cost per pound or per unit, and with the fact that 
the questions of noise are now being given a vast amount of 
attention and that noiseless performance is only to be had when 
the workmanship and designing are substantially perfect. 
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GRANTING THAT ALL EFFORTS FOR 



What the Motor Builder Must Do remains 'to a blmld a a e foun d at'i o n 



IF THE STRUCTURE IS TO BE STABLE 



STANDARDIZATION as a publicity "stunt" is attractive, 
but in turning over a new leaf at the beginning of 191 1 
quite a number of those who dealt in publicity are ex- 
pressing a strong preference for a substitution of facts. Take 
this question of standardization; who will deny the needs of the 
motor? But how can a motor be standardized when the fuel 
upon which it must feed for the delivery of power is the most 
varying of all the things that come under the hand of the 
automobile engineer? The uncertainties of gasoline, or better 
yet, hydrocarbon products, were fittingly displayed in the paper 
which was read by F. H. Floyd, associate of the Society of Auto- 
mobile Engineers, at the meeting which was held in New York 
City, January 11-12, 191 1. In this paper, the source of supply of 
hydrocarbon products was traced from the initial output of 
2,000 barrels in 1859 to 10,584453 in 1908, and it was shown how 
the "crude" may be distilled fractionally for the production of 
gasoline without strict adherence to a standard. What the 
article failed to bring out was any evidence of the desire on 
the part of the distillers of "crude" to work to a standard, and 
those who have had to do with the running of automobiles are 
unable to appreciate the presence of a standard, if there is one, 
but they have ample evidence of a considerable variation in the 
working characteristics of "automobile gasoline," so that the apt 
way that Mr. Floyd brought out the opportunity of variation in 
the distilling process may have been taken advantage of by the 
distillers to the fullest extent 



It will doubtless be understood that the establishing of a 
standard in the production of automobile gasoline is not the 
easiest thing to do, otherwise it would have been brought about 
long ago. One reason why it would be extremely difficult to 
standardize this type of fuel is due to the fact that "crude" does 
not produce tb,e same results chemically or physically from suc- 
cessive distillations even out of the same well, and the product 
of the fractional process from "crude" gathered in districts re- 
mote from each other is so variable in color, gravity and com- 
position that it would tax the ingenuity of veterans in this art 
to unify the products. 

The requirement of fuel as used in automobile motors is ex- 
acting and the relations are complex. The fuel must not only 
be volatile, but it is important that the viscosity, vapor-tension, 
calorific, and the ratio of carbon to hydrogen be maintained 
between reasonably narrow limits, otherwise attempts at 
standardizing motors will be for nought. There is much con- 
tusion in the. array of matter having influence upon the use of 
hydrocarbon liquids in internal combustion motors, it being 
the case that the fuel may have volatility, and yet it might 
"crack" in the combustion chamber, precipitating a shower of 
carbon, and the consequent ills, or the fuel might be lacking in 
volatility so that it would enter the combustion chamber in 
liquid form, in which state the oxygen content would fail to 
reach a considerable portion of it, and the thermal efficiency of 
the motor would then be relatively low. According to F. H. 
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Floyd, the specifications of the various "fractions" are as 
follows : 

SPECIFICATIONS OF THE VARIOUS FRACTIONS 

Calorific Walght Calorific Carload prlca 
Specific value per per value F.O.8. Detroit, 

Fuel gravity pound gal. per gal. Nov. 1 

Gasoline 85 Baume 10,000 6.42 102,980 B.T.U. 21c per gal. 
75 " 19.000 6.69 108,110 " 16c 
68 " 19,000 6.89 111,910 " IOC 
Naphtha 68 " 19,000 6.20 117.800 " 814c " 

60 " 19.000 6.48 123,120 " 6c 
Kerosene 48 " 19,000 6.66 124,460 " 4c 

The fractional distillation results in percentages of the various 
fractions as shown by Floyd in the following table: 

PERCENTAGES OF THE WHOLE IN THE SEVERAL FRAC- 
TIONS 

Specific gravity Baume 70.1 70 68 

Distillation 1 2 S 

Boiling point 120 F. 88 F. 140 F. 

10 Per cent, at 143 F. 140 F. 170 F. 

20 163 F. 162 F. 178 F. 

30 162 F. 161 F. 188 F. 

40 169 F. 170 F. 195 F. 

60 178 F. 182 F. 202 F. 

60 185 F. 196 F. 210 F. 

70 '. 194 F. 212 F. 220 F. 

80 205 F. 232 F. 235 F. 

90 " " " 227 F. 260 F. 264 F. 

H% 267 F. 298 F. 278 F. 

The time has arrived in the consumption rate of hydro-carbon 
fuel when it is no longer possible to consider that the lighter 
distillates can be obtained in sufficient quantity to supply the 
demand. The situation is further complicated by the fact that 
so many uses are now experienced for the lighter fractions 
that it is doubtful if they find lodgment at all in automobile 
gasoline. The trend is in the direction of kerosene oil. The 
probabilities are that some kerosene oil is actually present in 
automobile gasoline of the market, and in an attempt to standard- 
ize this fuel it will probably have to be limited to a statement 
of the proportions of the respective fractions with hexane as 
the most volatile of the series, and to whatever extent the heavier 
fractions may be used in practice it is advantageous to advocate 
them, but there should be some definite mixture to which the 
distillers of crude oil would agree to adhere in order that 
carbureter makers would be able to build and adjust car- 
bureters under more stable conditions than are now in evi- 
dence, and the makers of motors would be able to discuss ques- 
tions of compression and thermic relations generally in the light 
of the fuel to be used. When account is taken of the fact that 
compression has a marked influence upon thermal efficiency, 
power and flexibility, it remains to observe that any process 
which will interfere with the intelligent discussion of these 
matters, and the fixing of standards for the best result, is too 
crude and intolerable to be perpetuated. 

Any Fuel Will Burn Under Certain Conditions 

A couple of years ago when hat-makers and those who com- 
pile perfumery for certain uses, were bent upon having the in- 
ternal revenue removed from grain alcohol, they sent a "lobby" 
to Conercss and the strongest argument they presented to pry 
opposition out of the grasp of the Congressional Committee was 
that gasoline, like the noble red man, was becoming obsolete, 
and that alcohol could be put to a more fitting use than it is on 
occasions in that it would take the place of gasoline, and do 
the work with equal efficaciousness: moreover, it was said that 
farmers would be given a profitable outlet for such crops as 
might be used in the distilling of grain alcohol. 

Farmers were not the only ones who were "gold bricked" by 
the "lobby," but it is to be said in favor of the Congressmen 
who were taken in that they were as well informed about auto- 
mobile motors and the fuel requirements as the farmers, and 
the probabilities are that the hat-making industry has benefited 
somehow, although purchasers of hats are unable to see either 
a shading of the price or an improvement in general appear- 
ance of the product, and perfumery is so hard to estimate as to 
its intrinsic worth that we give it up. In the meantime it has 
been proven that alcohol is of no value worth mentioning in 
automobile motors as they are regularly made, due to the fact 
that the compression in a motor, if it is designed to burn gaso- 
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line, is too low to burn alcohol 

tremely difficult to start a motor if * ^ f . ° v ™™, it is ex- 

vided alcohol is substituted for gaso** "* V, e f s '°" "'Z' "JV 
.i. . t . i_ i i_ ( n " e fuel, and besides, 

the cost of alcohol has not been redi* C*? 'o thf level as promised 

by the alcohol "lobby," nor has the P rlC ^ ' Gasoline soared to the 

heights as threatened by this same "\ot>by." 

Nothing seems to have come true excepting the problem which 

ever confronts the designers of automobile motors, and the 

builders of carbureters, and the fact that gasoline is a little 

uncertain in its makeup, so that it is not to be regarded as a 

fitting foundation for efforts of standardization of motors as it 

now stands. 

Some Earnest Work Will Have to Be Done 

It will be impossible to look to the Congress for a remedy for 
the difficulties that are confronting the makers of motors and 
carbureters, nor is it to be supposed that the distillers of hydro- 
carbon fuel will be able to alleviate the troubles, but it is more 
than likely that automobile engineers can, by earnest work and 
concerted action find out what is the matter, and then tell the 
distillers of petroleum of the things that will be necessary for 
their more complete success. It is almost unnecessary to relate 
how success is a brood-hen with such ample spread of wings as 
to cover not only the distillers, but the motor builders, and finally 
the patrons of the industry, from whom, let it be remembered, all 
blessings flow. 

It is. more than likely that the characteristics of the various 
grades of crude oil are thoroughly well appreciated by distillers, 
but their problem is a commercial one, with a considerable 
amount of stock in the hands of the controllers of the situation, 
and it happens to be true that this stock is in a never-ceasing cry 
for a dividend. Whether or not the experts of the crude oil in- 
dustry will take the initiative in the matter of ascertaining the 
precise needs of the automobile industry, and undergo the pos- 
sibility of reducing stock dividends in an attempt to improve 
the automobile situation, remains to be seen, but it is not neces- 
sary for automobile engineers to go into camp and wear out 
patience, awaiting the coming of this decision. 

It is perhaps unfortunate that there are many problems in- 
volved in the distilling process, and they have so little to do with 
things mechanical that the average automobile engineer, when 
he is confronted by them, finds himself a little clumsy on his 
feet. As a preliminary to a discussion of the thermic conditions 
involving the motor, it is deemed expedient to re-state such of 
the fuel data as will have bearing upon the standardization 
problem, and in a general way the properties of the hydro- 
carbons will be re-stated from information given by G. *H. 
Baillie in his paper before the R. A. C, London, 1008. 

PROPERTIES OF THE PRINCIPAL CONSTITUENTS OF FUEL 

Lower 
calorific 
value 



Formula 

Butane C, H u 

Fentane, iso- C» H u 

Pentane, normal C> II u 

Hexane C« H u 

Hexahydrobenzlne C« H u 

Hexahydroto:uene Ci Hu 

Heptane Ci H,« 

Octane C, H M 

Octane, normal » C« Hu 

Nonane, a C» H M 

Nonane, normal C, H n 

Decane C, 0 H a 

Benzene C, H, 

Toluene C 7 Hi 

Ethyl alcohol C t H, 

Methyl alcohol c H« 



Density 
at 

15 deg. C. 

.600 
.628 
.626 
.674 
.760 
.772 
.C88 
.719 
.707 
.740 
.722 
.738 
.884 
.871 
.794 
.797 



Boil- 
ing point 

1 
31 
36 
68.6 
69 
97 
98 
120 
125 
136 
150 
160 
80.4 
111.0 
78.3 
66.0 



per liter 



7156 



7380 
7660 

7900 

8060 
9690 

6210 



In the above tabulation the hydro-carbon fractions » te *** 
ranged in the . order of their boiling points, and U -\\ * c °\ 
served that the density and bo iVmg P oi ms llVtt 1 1 * x 
in one and the same sey * lOfcWV 

From the poi nt o! ^u^\ , & 

density is not th* , ^ 0* Sl 7. u to 1 « - -><° 
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ing point as heptane, has a density of .772 as compared with 
heptane at .688. 

In all the tests that have been conducted heretofore hexane, 
heptane and octane were found to be present in varying quanti- 
ties, and, roughly speaking, it seems to be true that hexane is 
the foundation of automobile gasoline. Thomas L. White, in a 
paper presented before the Society of Automobile Engineers, 
gave the composition of the various fuel products as follows : 

COMPOSITION AND CHARACTERISTICS OF LIQUID FUEL 
PRODUCTS 

Gasoline 

Average composition, C = 84, H = 16. 
Source, petroleum. 
Boiling point, 60° to 160° Cent. 
Specific gravity, .680 to .730. 
Calorific value, 19,000 B. T. U. 
Latent heat, small. 
Benzine 

Average composition, C — 92, H — 8. 
Source, coal tar. 
Boiling point, 80° Cen. 
Freezing point, 5° Cent. 
Specific gravity, .899. 
Calorific value, 19,000 B. T. U. 
Latent heat, small. 
Alcohol 

Average composition, C = 32, H = 8, O = 35. 
Source, vegetable matter, principally corn, beets, potatoes, sugar 
cane. 

Boiling point. 70° Cent 

Specific gravity, .806. 

Calorific value, 12,600 B. T. U. 

Latent heat, considerable. 
Tar Benzol 

Average composition, C = 92, H = 8. 

Source, a by-product In the manufacture of coke. 

Boiling point. 80° to 120° Cent. 

Specific gravity, .895. 

Calorific value, 19,000 B. T. U. 

Latent heat, small. 
Kerosene 

Average composition, C = 85, H = 15. 

Source, petroleum. 

Boiling point, 150° to 300° Cent. 

Specific gravity, .800 to .825. 

Calorific value, 19,000 B. T. U. 

Latent heat, considerable. 
Motor Spirit, Naphtha, Benzollne, Benzine 

Average composition, C = 85, H = 15. 

Source, petroleum and shale. 

Boiling point 60° to 160° Cent 

Specific gravity, .750. 

Calorific value, 19,000 B. T. U. 

Latent heat, appreciable. 
Methyl Alcohol, Wood Spirit, Naphtha 

Average composition, C = 38, H = 12, O = 50. 

Source, the distillation of wood. 

Boiling point, 66° Cent 

Specific gravity, .812. 

Calorific value, 9,600 B. T. U. 

Latent heat, appreciable. 
Acetylene Ethene 

Average composition, C = 92, H = 8. 

Calorific value, 25,000 B. T. U. 

In Mr. White's discussion he referred to fuel products as 
"blends," and in denning these blends he pointed out that 
acetylene ethene is of the endothermic characteristic; in other 
words, that independent of its energy as a fuel, it is capable of 
decomposing with the evolution of heat when submitted to the 
action of great pressure, or heat, or both. It was further stated 
in quoting from an address on fuels for automobiles by Dr. 
Fritz Warschauer to the Association of German Chemists at 
Berlin : "As the burner of a kerosene lamp is formed differently 
from the burner of an alcohol lamp ; as the construction of a gas - 
burner is radically different from that of an acetylene burner; 
so also the combustion motor must be especially adapted to the 
peculiar properties of the fuel used." (The italics are ours.) 
In this will be seen the suggestion that the motor be designed 
to suit the fuel that is to be burned in its combustion chamber. 
To the motor builder whose brand of conceit chloroforms his 
otherwise well-balanced state of mind, this looks like "putting the 
cart before the horse." Dr. Warschauer seems to have taken 
into account the fact that fuel is Nature's own, whereas man 
builds motors. 

Detonating Products Should Not Be Entertained 

Endothermic compounds probably represent the class of hydro- 
carbons that are too hazardous to be used with equanimity in 
automobile motors, but there are quite a number of composite 



fuels of which it might be said they would serve for the purpose 
efficaciously were it not for the uncertainties involved in that 
they will detonate under certain conditions, and the skill of an 
ordnance master would have to be common property of those 
who drive automobiles. In the early days of racing, when rules 
as promulgated were in nowise intended to retard the progress 
of the winner, and handicapping was a science that did not hinder 
the judgment of the regulators of these events, "doped" fuel was 
not uncommon, and picric acid was then a prime favorite. Ex- 
perimenting along these lines seems to have developed the fact 
that the physicists were dealing with explosives rather than with 
fuel, as, for illustration, ammonia nitrate up to 6 or 7 per cent 
increases the rate of flame travel advantageously when it is 
properly incorporated into the mixture, and it would even be 
possible to extend the ammonia nitrate content as far as 15 per 
cent under well-contrived conditions without seriously ap- 
proaching the detonating point But it is difficult to produce a 
stable mixture with ammonia nitrate, and the automobilist is con- 
fronted by the possibility of ultimately entertaining a residuum 
holding sufficient ammonia nitrate to bring about the dreaded 
detonation, and this same possibility resides in substantially all 
of the composite mixtures that are partly made up of the same 
ingredients that serve so efficaciously in gunnery work. 

This question of the detonation of composite fuels is one of 
the serious matters that automobile engineers should take up 
and standardize. It is not impossible for a "half-baked" chemist 
to collect gasoline, grain alcohol, water, acetone and ammonia 
nitrate, and with these ingredients produce a fuel that will have 
a high rate of flame travel, excellent volatility, the maximum of 
calorific, all attended by a low price, with the fuel to remain 
stable for several months, but it holds within its makeup the ele- 
ment of detonation and it is positively dangerous to place this 
fuel at the disposal of plain citizens and expect of them that 
they will have all the arts and wiles of the gunner and the ex- 
pert in ordnance. 

In constant work there seems to be no equitable reason why a 
racing driver should be permitted to employ detonating sub- 
stances as a substitute for fuel, particularly if it can be said that 
this fuel is too dangerous 'to use under every-day conditions; 
moreover, the chances are excellent for the eroding of the 
polished surfaces of the cylinders and other parts with which 
this fuel during the process of burning, or as the result of 
decomposition, might attack and destroy. A committee on 
standards might well pass upon the fuel first, find out whether or 
not it will detonate, observe to what extent it will destroy the 
vitals of the motor, and ascertain from commercial sources if 
it is an available product at a competitive price, and if it pos- 
sesses all these necessary qualifications it will be time enough 
to allow racing drivers to indulge in its use. 

Other Complications Attend the Use of Mixtures 

The best illustration of the difficulties attending the use of com- 
posite fuel will be found in a perusal of the relations of air 
to liquid fuel as they have been traced in connection with the 
regular products of the marker, with the understanding that 
these difficulties will be more marked if the fuel mixtures 
traverse outside of the zone of known quantities. It is one thing 
to have more or less definite information about the fractions of 
hydro-carbons, but it is quite another matter to assume that 
there is nothing more to be done than to compound stable 
mixtures of gasoline, alcohol, water, acetone and detonators. 
Confining the discussion for the time being to the fractions 
known as hexane, heptane, octane, decane, benzine and ethyl 
alcohol, reference will be made to the results obtained by 
Baillie in his attempt to fix the proportions of fuel to air, and 
arrived at the conclusion that no two of these fractions would 
produce the desired result with a fixed ratio of the air to the 
fuel ; moreover, the characteristic performance of the respective 
contents under varying conditions of air to fuel is so much at 
variance that motor flexibility is relegated to the realm of 
speculation. The table as follows shows the minimum tempera- 
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ture at which fuel exists as vapor under varying proportions of 
the air to the fuel. 

MINIMUM TEMPERATURE AT WHICH FUEL EXISTS AS 
VAPOR 

20 20 40 

percent Right percent percent 

leu amount more more 

.. -14.2 -17.7 -20.6 -24.2 

•• JA 86 2.0 

• . 229 18.0 16.0 18.0 

■• 46.1 42.0 89.0 36.5 

-0.7 -4.3 -6.9 -8.3 

23.8 20.7 17.8 



variable depending upon the perc^-*^^/ ' °f 

: — _f .i 4. .l. - — f vfi... 



395 



numbering, of course, that the spe^"-' 



to the liquid, re- 



Kir 
H erase 
Heptane 
Octane . 
Decane 
Benzene 



deficit can only be made up by mvP'*-?' 0 * th** .* 1 ' r is Iow ' aad 
or at a sufficiently high temperature "M^f™^™ 
the air agamst the heat units require* 3 '« th e evaporatioo o{ ^ 
liquid dunng the mixing process. T£»<? [ Omi mum air temperature 
allowable under certain conditions are given as follows: 



. Ethyl alcohol 26.5 

A study of this table shows that octane, decane and alcohol 
cannot exist as vapor under ordinary atmospheric conditions 
except in a very weak mixture. It is also pointed out that the 
considerable difference between benzene and alcohol accounts for 
the difficulty which has been experienced in the use of these two 
fuels combined in internal combustion motors. Benzene, as it 
will be remembered, is a definite hydro-carbon, asbsrracted from 
coal tar products, answering to the formula C H* It is fre- 
quently the case that benzene and benzine are confused with each 
other. Benzene differs from benzine to the extent that the 
former is a popular hydro-carbon as above pointed out, whereas 
benzine is a popular spirits distilled from petroleum. Benzol 
is a mixture of benzene and other coal tar spirits. 

Difficulty Arises in Vaporizing the Liquid 

In the table showing the minimum temperature at which fuel 
exists as a vapor, it was assumed that the fuel would be mixed 
in vapor form, but if these fuels were to be mixed in the form 
of liquid at the temperatures named in the table complete 
vaporization would not be realized, due to the fact that in the 
process of vaporizing the temperatures would be lowered. In 
automobile work the liquid gasoline is sucked out of a nozzle of 
the carbureter and in more or less globule formation it is en- 
trained in a stream of air as it passes from the orifice of the 
carbureter on its way to the combustion chamber. The problem 
of vaporization becomes at once acute, excepting when a single 
hydro-carbon distillate of high volatility is employed. The 
table as follows shows the drop in temperature due to evapora- 
tion, considering the same series of hydro-carbons as in the 
previous case, including ethyl alcohol. 

DROP IN TEMPERATURE DUE TO EVAPORATION OF THE 

LIQUID 



Right 
amount 



MINIMUM TEMPERATURE OF AIR 

20 
per cent 
Air less 

Hexane 9.1 1.8 

Heptane 29.7 21.6 

Octane 44.4 36.2 

Decane 64.6 66.8 

Benzene 46.6 27.9 

Ethyl alcohol 122.0 99.6 



BEFORE EVAPORATION 



20 
percent 
more 
-4.8 
15.7 
30.8 
61.4 
16.6 
84.4 



40 
per cent 
more 

-10.0 
10.8 
25.3 
47.1 
12.6 
72.4 



20 

per cent Right 

*W leee amount 

Hexane 23.3 19.0 

Heptane 22.4 17.9 

Octane 21.6 17.2 

Decane 18.6 14.8 

Benzene 47.8 32.2 

Etbyl alcohol 96.6 76 3 



20 
per cent 
more 

16.3 
16.0 
14.3 
12.4 
23.5 
68.7 



40 
per cent 
more 

14.2 
12.8 
12.8 
10.6 
20.9 
54.6 



As a further indication of the impracticability of composite 
fuel from this point of view, it is only necessary to observe that 
the alcohol in evaporating lowers the temperature twice as much 
as in the case of benzene. There is an additional incongruity to 
be noted. Take, for illustration, heptane alongside of benzene; 
it was shown that these two products vaporize at about the same 
temperature, but it is indicated in this table that the benzene 
produces twice the drop in temperature as that of heptane. 
There are differences of this character throughout the series, 
and in motor work, if by any chance the lighter hydro-carbons 
of a composite mixture are given off first, the carbureter ad- 
justment will cease to be efficacious, due to the change in the 
drop in temperature of vaporization that must of necessity 
take place. 

Temperature of the Air Must Be Regulated 

In view of the limit which must be placed upon the tempera- 
ture of the fuel as it exists in the form of vapor, and con- 
sidering the drop in temperature due to the vaporization of the 
liquid fuel, it remains to make provision for the transfer of 
heat from the body of air as it takes up the fuel, and it there- 
fore follows that there is a certain minimum temperature of 
air before evaporation of the fuel, and that this minimum is a 



» This table brings out the reason why hexane is a superior 
liquid fuel to employ in internal combustion motor work. It is 
the only fraction in the hydro-carbon series that will evaporate 
completely in a cold engine when the theoretically right amount 
of air is supplied. It follows, in view of this fact, that hexane 
is the fuel that will afford the highest thermal efficiency of a 
motor, and this is in the face of a set of conditions that might 
indicate to the contrary. The density of hexane is .674; its boil- 
ing point is 68.5 centigrade, and its calorific is 7,155. Decane, on 
the other hand, has a density at 15 degrees centigrade of .738; it 
boils at 160 degrees centigrade, but the calorific increases of 
8,060, thus indicating that if decane could be vaporized in a cold 
engine with the theoretically right amount of air the available 
power would be on the increase in the ratio of 7.155 to 8.060. In 
like manner there would be differences between the respective 
fuels, and hexane would apparently be an inferior product. 

Some attention should be given to the question of when and 
where the liquid gasoline is to be supplied with the heat of 
vaporization. It is admitted, of course, that the liquid gasoline 
begins to vaporize at the instant of expansion when it is leav- 
ing the nozzle of the carbureter. Whether or not heat should 
be supplied to both the liquid in the float-bowl and to the ex- 
panding gasoline as it leaves the nozzle of the carbureter are 
matters that are evidently handled without recourse to a 
standard, as is proven by the great variety of carbureters that 
are to be found in actual practice. 

But if the gasoline is not maintained at a constant tempera- 
ture in the float-bowl, and as it leaves the nozzle of the 
carbureter, the viscosity of the liquid will vary, (a) depending 
upon the temperature changes, and (b) on a basis taking into 
account the distillates present in the mixture, and their be- 
havior in view of their relations to each other. For hexane it 
has been found that the weight of the gasoline in relative terms 
that will pass through an orifice under varying conditions of 
temperature is as follows : 



Degrees F 

Weight In Unit Time. 



50 
1 



59 
1.073 



68 
1.145 



77 
1.212 



86 

1.27 



96 
1.335 



in an article in The Automobile 



These values were stated 
December 31, 1008. 

It will be observed that there is a very considerable difference 
in the rate of flow of the gasoline as between a temperature of 
50 degrees Fahrenheit and, say, 95 degrees Fahrenheit, which 
differences in temperature might readily take place by atmos- 
pheric changes within a single day in certain parts of the country, 
or between Winter and Summer work But if such extreme dif- 
ferences in the flow of the gasoline are to be expected wVlcn 
the temperature changes a matter of 45 degrees Fahr.nhrit » l ls to 
be expected that the differences in the flow 0 i T V* be 
enough to upset the relations noticeaUv ^ tVl ***>W e 
of temperature. Wh^Tj taken inw™ * \ 



would constitute 
plain that a 



gasoline will 
resulting >n 



st na\\ 
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Are Auto Tires Worth Repairing ? 

Editor The Automobile : 

[2,477] — I have several tires that have at 
one time or another come to grief. The 
bursts in some cases are about 8 inches 
long. There are no facilities for repairing 
tires around where I live in the country. I 
should like to know if it is worth while 
making a parcel of them all and having 
them repaired, or scrapping them and put- 
ting the money they would cost to repair 
towards new tires. 

Norwalk, Conn. Tired. 

The advisability of having tires repaired 
depends upon the condition of the main 
body of the canvas. If this is in good 
order it is more economical to have them 
repaired or rethreaded than to throw them 
away, as the cost is usually less than half 
the price of a new tire, and if the repairs 
are properly carried out they should last 
more than half the life ordinarily expected 
of a new tire. One point should be borne 
in mind and that is that there is no use 
trying to stop a hole in a tire by filling in 
the outside rubber if the foundation has 
been damaged; the section must be rebuilt. 
The process is explained in the accompany- 
ing illustrations. Fig. 1 shows the rubber 
tread being removed about the part affected, 
leaving the canvas body bare. Fig. 2 shows 
the different layers of canvas being ripped 
off, leaving one or two layers out of the 
five or. six that compose the body as a 
ground on which new layers are placed 
after each is treated in the manner shown 
in Fig. 3. Fig. 4 represents a tire that has 
been so filled up ready to take the uncured 
rubber strips that form the tread. To 
satisfactorily repair a burst tire each one 
of these processes must be carried out, and 
if properly executed the tire should be 
good. Unless you can be sure that they are 
going to be done do not have the work 
done at all as it will not last. 

If the canvas is not pierced the ordinary 
vulcanizers on the market that can be ap- 



What Some Subscribers Desire to Know 




plied to the tire while on the rim are un- 
doubtedly good investments as they stop 
the source of trouble and prevent the gash 
becoming an open wound. 



Police Regulations and Distinc- 
tions in Magnetos 

Editor The Automobile: 

[2,478] — Being a subscriber to The Auto- 
mobile I would like to have the following 
questions answered under "Letters An- 
swered and Discussed." 

1. How to find the cost per mile of the 
wear of tire? 

2. What is the difference between Bosch 
dual ignition and Bosch duplex ignition? 




Fig. 1 — Removing tread and baring canvas 



Fig. 2 — Ripping off layers of canvas 

3. Where could I get a copy of the city 
driving regulations of New York? 

4. Could you furnish the rates charged 
by the day and hour for a private seven- 
passenger car? 

Montclair, N. J. E. D. 

1. There is no way that can be depended 
upon to ascertain the cost of tire mileage 
in the abstract, due to the wide difference 
in service between tires on the various 
makes of cars, and the several cars under 
varying conditions of work. For your 
own car you have but to keep the cost. 

2. If you will write to the Bosch com- 
pany it will no doubt forward to you its 
literature describing the two systems of 
ignition referred to. 

3. Direct a letter to the Commissioner 
of Police, New York City, and a printed 
copy of the regulations will be forwarded 
to you. 

4. There is no regular rate excepting by 
taxicab companies for private service of a 
car. 



The Editor Invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible In each case, and a sketch, 
even though It may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered In these 
columns In the order of Its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



Suggestion Is Without Merit 

Editor The Automobile: 

[2,479] — I have a four-cylinder engine 
with two complete and separate systems of 
ignition, magneto and battery, with two 
plugs to each cylinder on opposite sides of 
combustion chamber. In view of your 
article on tests in Germany showing gain 
by firing through two plugs, I am won- 
dering whether I would gain 'anything by 
connecting the battery and magneto plugs 
on each cylinder with each other, so that 
when either battery or magneto was being 
used both plugs would be in use. If this 
is practical it ought to facilitate starting 
by giving the same power as with spark 
advance, yet without danger of back kick. 
Would there be any danger of injuring 
the coils of the battery system by the mag- 
neto current when both magneto and bat- 
tery were on with plugs connected? 

Phcenixville, Pa. F. C. Hartshorne. 

The increase in power that is claimed for 
a double simultaneous ignition system is 
not possible of attainment through the use 
of systems as ordinarily installed on auto-/ 
mobile motors. There would not be one^ 
chance in one hundred of getting the two 
systems to spark simultaneously. Unless 
the sparks occur at the same instant, the 
results are no better than if one spark is 
used. The increased expansion pressure 
due to two simultaneous sparks might pos- 
sibly injure the motor. 



How to Store Tires for the Winter- 

Editor The Automobile: 

[2,480] — Will you kindly give me in- 
structions as to care of tires and rims while 
the car is stored for Winter. Is not paint 
better than shellac to use on rims? Would 
you paint all of the detachable ring of ( 
a rim? 

What is an easy way, to separate inner 
tube from casing when stuck fast? 

M. K. Watkins. 

Mount Carmel, Pa. 
Wash tires with tepid water rendered soft 
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What Other Subscribers Have to Say 




The Editor Invites owners and driv. 
era of automobile* who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication In these columns for the 
worthy purpose of aiding brother auto- 
mobllists who may be In need of Just 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put, including a rough 
sketch when it is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
withhold 



the writer desires to 
name from publication. 



his 




by castile soap, and after they are dried 
perfectly they may be smeared over with 
either talcum powder or graphite in the 
finely divided state and then wrapped up in 
black oil-paper or burlap and stored in the 
cellar. The place of storage should be 
a little damp, with the temperature ranging 
around 50 to 60 degrees Fahrenheit, select- 
ing the darkest corner. Nine cellars out 
of ten as they are ordinarily constructed 
for residences will serve perfectly for the 
storage of tires. The best way to keep the 
rims is to clean them off as well as pos- 
sible, heat them up to a point which will 
melt bee's wax, and smear the wax over 
the surfaces to form a protecting film. Rust 
will not form in the presence of bee's wax. 

Soak the tubes in hot water until the 
inner tube detaches from its fastening. 



,// Wants to Know About Chassis 
Frame Materials 
Editor The Automobile: 
[2,481] — Would you oblige me by pub- 
lishing answers to the following questions 
in the inquiry department of The AUTO- 
MOBILE? 

I. What do you consider a safe work- 
ing unit stress for (a) cold-rolled, (b) 
31-2 per cent nickel steel, (c) chrome- 
akkel steel, when these materials are used 
m cold-pressed automobile frames? 

* To state the same question in other 
words, to what fraction of its elastic limit 
, should the material in a frame be stressed ? 
Budly give this for both touring and rac- 
ing car work. 

3- Which method of determining the 
•afe loads for frames is most generally 
eanrfoyed, theoretical or practical? By 
"theoretical" method is meant simply locat- 
: the point where the maximum bending 
occurs and applying the formulae 
strength of beams, involving the mo- 
of inertia of the cross-section, etc. 
$tfce "practical" method would, of course, 
it simply in steadily increasing the 
I upon a frame, noting the deflection and 



amount necessary to stress it to its clec- 
tic limit, etc. Thanking you for any aid 
which you may give to "one of your sub- 
scribers," I remain. 
Flushing, N. Y. D. H. W. 

t, Cold-rolled steel should not be stressed 
above 5,000 or 6,000 pounds per square inch. 
Three and one-half per cent, nickel steel 
should not be stressed above 10,000 pounds 
per square inch, as a general proposition. 
Chrome nickel steel is never used in cold- 
pressed chassis frames. 

2. It is not possible to state that some 
fixed percentage of the elastic limit should 
be regarded as the maximum working point, 
due to the fact that the percentage of im- 
purities in the metal and a dozen other con- 




Fig. 3 — Solutionizing layers of canvas 

siderations would have to be disregarded 
under such conditions. 

3. Several years ago designers of auto- 
mobiles went to some pains in the figuring 
out of the sections of chassis frames and 
experience has shown that all of the figures 
were wrong, and all chassis frames as they 
are now made are of far greater section 
than could be arrived at by a rational for- 
mula. Tin- difficulty lies in not having the 
proper data with which to make calcula- 
tions, and experience seems to be the 
teacher that most of the automobile makers 
owe their allegiance to. 



Well- 



Courting Trouble by a 
Known Method 

Editor Thf. Automoiui.e : 

[2,482] — I am a subscriber to Thf. ,\ v 
to know you r 
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'°ld same in place. 



a nged quicker than 
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and a locking 
This I think c— ^ 
any now in 
large enough S*^ 3s 
start, and so sh^M thaf ^ woM M 
run tight. Kindly let m e have your op j nion 
on same througA your "letters Interest- 
ing" columns. 

Rochester, X. Y. W. B. 

It is highly improbable that the scheme 
of threading suggested will prove over 
satisfactory in view of the fact that the 
accumulations of the road form a cement 
that sets so hard that rim members separ- 
ated as much as one-quarter of an inch 
from each other adhere so tenaciously that 
it becomes almost impossible to demount 
them. All slow tapers, so-called, seem to 
be failures in rim work. Threading as 
suggested would have the same fault con- 
cealed in it. 



Wants to Know About Valves in 
the Head 

Editor The Automobile: 

[2,483]— Can you tell me about what pro- 
portion of pleasure automobile manufac- 
turers place valves in the head? If it 
would not take too much space, would like 
to know briefly the reasons for and against 
this method. 

Waterford, Pa. Charles Himkou. 

The proportion of motors using valves 
in the head is relatively low, these types 
of motors being built by probably less than 
ten companies, but this is no criterion, nor 
can it be said that a scheme ranks above 
or below some other scheme based upon 
the number of adherents to the plan. The 
idea of the designers of this type of motor 
is to get more power for a given weight 
and to realize a higher thermal efficiency, 
but they have to be careful in the execution 
of the work, otherwise the overhead valve 
construction will be noisv. 
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Ivory White Finish 



M. C. HILLICK DESCRIBES THE TECHNIQUE OF THE IVORY WHITE 
FINISH WHICH 13 COMING INTO VOGUE IN AUTOMOBILE WORK 



3S4 



THE late Madison Square Garden Show demonstrated one 
thing very conclusively, t. e., that the torpedo body 
painted in ivory white constituted an irresistible attrac- 
tion, which attraction was created quite as much through the 
medium of the ivory white surface, with its spotless, mirror-like 
effect, as through anything else. Thousands of visitors were 
asking how this ivory white surface, with its sleek, semi-gloss 
finish, was obtained. 

As in part replying to them and in part— in larger part, per- 
haps we should say — tendering the information to readers of 
The Automobile who in some way are directly interested in the 
making or repairing or using of the horseless vehicle, we offer 
the following method of producing the ivory white- finish : 

First the priming coat, speaking now of new work only. With 
No. 1 1-2 sandpaper work the wood over all the car down 
smooth and clean, paying particular attention to the coarse, 
rough patches of timber. Then with an oval bristle brush, hav- 
ing a soft, elastic point, apply a nicely brushed-on coat of oil 
and white lead primer. 

If the surface is of aluminum or steel wire brush it, and wash 
it over with turpentine, and wipe dry before priming. Use for 
a first coat an elastic, specially prepared, metal primer, which, all 
things considered, is cheaper than the shop-made article, and 
quite as good in every element that enters into the composition 
of the metal primer. If preferring, however, to mix the primer 
the painter may do so by grinding through the shop paint with 
some pale yellow ochre and adding raw linseed oil to the desired 
quantity of ochre to produce the right consistency. About the 
amount to be used in this work should be sufficient to stain the 
oil strongly. For metal the oil had best be let down some with 
turpentine in order to reduce the volume of oil and insure speedier 
and harder drying for the primer. Whether the surface be of 
wood or metal do not attempt to sandpaper it much. Just a 
slight brush over to break down possible dirt nibs. Then for 
second coat, either in case of wood or metal, mix the pigment 
with oil ground white lead, beating the lead in raw linseed oil 
one part and turpentine 3 parts, with a gill of pale drying japan 
added to each quart of the material. Beat up thoroughly, and 
apply with the first coat, brush working the coat out sleek and 
satiny. Upon this coat, when dry, do any necessary puttying, 
using a dead white putty, made of 3 parts dry white lead and 
one part best bolted whiting mixed to a working consistency 
with equal parts of pale drying japan and rubbing varnish. Let 
this putty, after application, dry 24 hours, whereupon apply a 
third coat of surfacer consisting of oil ground white keg lead 
mixed to a thin brushing consistency in one part raw linseed oil 
to 6 parts of turpentine, beating the pigment up to an even, 
uniform working and flowing consistency. Brush on as above 
directed. Let this coat stand in a good drying apartment for 
40 hours at least — longer if time permits. Next apply three 
coats of roughstuff, and a guide or stain coat, getting the four 
coats on in two days. Make the roughstuff as follows: Equal 
parts of dry white lead and soapstone flour with a bit of pul- 
verized pumice stone added to afford proper cutting properties. 
Thinners, equal parts of rubbing varnish and turpentine. For 
each pint of this roughstuff add a teaspoonful of gold size japan. 

Rub this coarse surface down with artificial rubbing stone 
until both a level and smooth field of pigment is obtained. After 
rubbing stand aside until the following day for the evaporation 
and expulsion of moisture. Then lightly sandpaper the surface 
with No. o sandpaper to polish the ground and flick off any 
adhering foreign substances. We are now ready for the ivory 



white, which had best be obtained direct from the manufacturer. 
To shop mix it, however, which in some cases it may be either 
necessary or advisable to do, add raw sienna to flake, or silver, 
or arctic white, japan ground, in the approximate proportion of 
one part sienna to 95 parts white. The relative strength or col- 
oring power of the pigments will, in a large measure, govern the 
proportionate quantity of pigment required. 

For the first coat of white break the pigment up in turpentine, 
adding one part raw linseed oil to 10 parts of turpentine. Apply 
first coat as a flat color to dry without gloss, making the appli- 
cation with a treble thick, 2 1-2-inch, or 3-inch, flat camel's hair 
brush. 

At this point, should be emphasized the necessity of maintain- 
ing the surface free from finger marks, dirty stains, or discol- 
oring effects of any sort. This is one of the really nice bits of 
work connected with keeping the very delicate surface free from 
discolorations and smears, and it has a direct bearing upon the 
quality of the surface obtained. 

For the next coat of ivory white stir a quarter of a pound of 
the white, thinned gradually in turpentine, in a couple of pounds 
of rubbing varnish, and apply to the surface with a flat, half 
elastic bristle brush. Let this coat stand, say, 3 days, and in 
the case of an elastic rubbing varnish, 4 or 5 days, the drying 
conditions of the shop to no small extent governing this matter; 
at the expiration of which time rub lightly over with a bit of 
felt cloth dipped in water and pumice stone flour. Having 
deadened the lustre, and removed dirt motes, etc., wash up and 
apply second coat of this same varnish color. 

This second coat should give a fine, solid effect. For the 
highest class work, apply, in due season, a third coat of this 
varnish color. After three days rub as before, and apply 
striping and other necessary ornamental effects. Over this flow 
a thin coat of pale or colorless rubbing varnish, allowing it to 
dry four days, when it should then be lightly and uniformly 
rubbed, washed up, and in the event of letting the surface go in 
a full gloss, finished with a high grade, elastic finishing varnish. 

If the dull finish or semi-gloss style of effect is desired, apply 
over the last coat of rubbing varnish, after rubbing and clean- 
ing thoroughly, a hard drying finishing varnish of as pale a body 
as it is possible to get. Let this varnish in good drying quarters 
stand for nine or ten days to harden fast and firm. Then, first 
with pulverized pumice stone and water, rub the surface mod- 
erately and uniformly, after which rub with rotten stone and 
sweet or crude oil to a flat, semi-gloss finish, using for this last 
rubbing a piece of chamois skin for the surfacing pad. In 
rubbing the varnish avoid heating it, thus shredding it or rough- 
ing it up. Clean up the oil and pumice stone flour by first dust- 
ing common wheat flour over the surface. Catch this off with 
a soft duster and wipe dry with a clean piece of silk. 



It Stands to Reason — 

That the use to which an automobile is to be put must be in the 

mind's eye at the time of purchase. 
That the truck, for illustration, that is employed in racing along 

the road, is not being put to its proper use. 
That passenger automobiles, although they are not "designed for 

racing purposes, are frequently placed in that service. 
That there is more in selecting the accessories than the average 

buyer is aware of ; they should be purchased ; few, indeed, 

are the things that are worth while coming as premiums 

with a pound of tea. 
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In the Building of Balloons 



PROFESSOR WILLIAM 
TECHNICAL IN 



HE 



ANY mechanical device can be best designed if the load factor 
is high ; i.e., if the ratio of the variable part of the load 
to the constant part is low. In the balloon this load factor is 
zero ; the load is all variable ; and when we consider the absolute 
necessity of keeping the power capacity down to the lowest pos- 
sible point in order to avoid dead weight, we may realize the 
disadvantages of our position. If we are to move at pleasure, 
our engine must be designed say for a velocity equal to that de- 
sired plus the highest probable adverse wind velocity — say of 60 
miles per hour. If our cruising speed is to be 10 miles per hour 
the engine must then be 70* = 49 times as large as is normally 
To* 

needed; if 20 miles, then 8o*= 16 times as large; and so on. In 

the very case where bulk and weight of engine should be cut 
down, in order to economize in lifting power, they must be tre- 
mendously increased to meet adverse wind conditions; or else 
we must be content to have our timetable subject to frequent 
(incessant) changes without notice, on account of breeze con- 
ditions. 

Net Carrying Capacity.— Let the weight of engine, shaft 
and propeller be w pounds per horsepower of capacity. The 
total weight of mechanism is then wH. (We will disregard the 
question of a reserve motor ; possibly air cooling may be found 
practicable by keeping the cylinders small; or it is barely possi- 
ble, if unlikely, that for sea voyages a means may be found for 
drawing up and circulating sea water in jackets.) Let the fuel 
consumption per horsepower hour be f pounds and the desired 
time of flight h hours. The weight of fuel to be carried is then 
Hfh pounds. • (This fuel is in a sense ballast, although not very 
flexible ballast.) Let the weight of gas bag fabric per square 
foot be c pounds. The bag surface is 

(2 X 0.7854 d") +3.1416 d'a (Equation D), 
and its weight is 

(3.1416a + 1.5708) cd* pounds. 
The carrying capacity of the balloon, as a rough average, is 0.07 
times its displacement. Then, the sum of weights of car, occu- 
pants, bracing and all the sundry necessaries, or the carrying 
capacity over and above motor, fuel and gas bag, is 

0.07 X 26,820 — wH — Hfh — (3.1416a + 1.5708) cd* pounds. 

Arithmetical Results. — These formulas have meaning only 
as analyzed ; but conversion into figures will lead to some 
conclusions. For our balloon let the ratio of length to diameter 
be 10; involving, of course, a large amount of bracing if not 
some metal sheathing. Then, for the diameter d we have 

0.7854 d* X iod = 26,820, 
whence d = 15.03 feet, and the head end area is 0.7854 X 15.03' = 
177.6 square feet. Let the desired cruising speed be 40 miles 
per hour in still air, the balloon being kept in the hangar if the 
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adverse wind velocity exceeds this. The corresponding unit 
pressure per square foot is 0.0025 X 40 X 40 = 4 pounds, and 
the engine horsepower is (Equation C) . 

177.6 X 4 X 88 X 40 

= 75-9- 

33.ooo 

Aeroplane engines range in weight from 24 to 4.0 pounds per 
horsepower. If we take 3.5 pounds as a conservative figure our 
power plant weight must be at least 3.5 X 75-9 = 265 pounds. If 
the engine efficiency is 10 per cent., from fuel to propulsion, the 
weight of gasoline consumed will be about 1.34 pounds per horse- 
power hour; and if we wish to remain in the air 5 hours under 
still air conditions we must carry 75.9 X 1-34 X 5 = 507 1-2 
pounds of gasoline. The superficial area of gas bag fabric, no 
allowance being made for seams, is (Equation D) 

(177.6 X 2) + (3.1416 X 15.03 X 150.3) = 355-2 + 
7,080 = 7,435.2 square feet, 
and if it weigh even as little as 0.06 pound per square foot its 
total weight is o.o6 X 7.435-2 = 446.i pounds. The total weight 
of engine, fuel and bag is then 265 + 507.5 + 446.1 = 1,218.6 
pounds, against an approximate total carrying power of 26,820 X 
0.07= 1,877.4 pounds, so that there is a margin of only 1,877.4—' 
1,218.6 = 658.8 pounds for all bracing, stays, ropes, tackle, fuel 
tanks, car, occupants, auxiliary machinery and ballast. The 
problem only just escapes becoming one of reductio ad ab- 
surdum. High engine efficiency, low engine weight, a fuel of 
high heating value in proportion to its weight, and a light, 
strong gas bag fabric are essential. 

Dynamic Altitude Control 

Vertical Propulsion. — Our 76-horse power engine was 
capable of moving the balloon at a speed of 40 miles per hour 
in still air, or of just overcoming a resistance of 4 pounds per 
square foot, 7104 pounds total, while the balloon is standing 
still and subjected to an adverse 40-mile breeze. Suppose this 
engine power could be readily applied to a vertical propeller 
shaft, so as to be exerted upward or downward (Fig. 11). Our 
balloon contains 162 pounds of hydrogen, each pound of which 

has an approximate lifting power of *' — = n.59 pounds. 

102 

Our engine weighs 265 pounds, and has an equilibrating power, 

7104 



if applied vertically, of 710.4 pounds, or of 



265 



= 2.69 pounds 



per pound of weight It is less than 1-4 as effective in lifting, 
weight for weight, as the hydrogen; but it is available as long 
as the fuel supply holds out, and is perhaps equivalent to 1.420-8 
pounds of ballast. If our gas were totally exhausted the 1°** 
of 1,877.4 pounds might be wholly sustained by a n eng» ne oi 
1.8874 

X 75.9 = 200 hotsevww, 
weighing 200 X 3-5 = 7rjrj « 0 tttids ; but vjov\\a 
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ure. When completely immersed in water it exerts an upward 
pressure of 624 — 380 = 244 pounds, which may be used as sup- 
plementary lifting power for the balloon. If wholly withdrawn 
from the water it loads down the balloon with its own weight 
of 380 pounds. It exerts neither lifting nor weighting power 
when pulled upward until 

24.4 1 = 38 1,, 

where 1 = length of submerged portion and h= length of por- 
tion out of water ; and since 1 + U = 10, 1 = 6.09 feet at this 
condition. By adjusting the vertical position of our timber buoy 
we may then vary the lifting power of the balloon through a 
range of 380 + 244 = 624 pounds. In the Wellman-Vaniman 
equilibrator a string of tanks partly filled with fuel was used 
in place of the timber block. As the tanks were emptied the 
scope of control was increased; and this should be apparently 
an ideal condition of things, the supplementary control in- 
creasing as gas leakage caused the gas control to decrease; but 
the unsailorlike disregard of the conditions resulting from the 
strains transferred from a choppy sea to the delicate gas bag 
fabric led to disaster, and it is doubtful whether this method 
of control can ever be made practicable. If we are to look to 
water for our buoyancy, why not look wholly to water and 
build a ship instead of a balloon? 

Summary 

The following conclusions seem warranted : Since air has 
for our purpose no attainable limiting upward surface, stability 
at a given altitude varies with the pressure and temperature of 
both air and gas and with the elasticity of the gas bag. Con- 
trol of altitude is essential in order that we may avoid unfavor- 
able wind conditions. For every different altitude the condi- 
tions of stability are different. Temperature influences may 
perhaps be somewhat offset by painting the bag white to reflect 
heat. Of the various methods for controlling stability, venting 
of gas soon expends our lifting power, and the use of supple- 
mentary ballast, while involving great additional cost and motor 



power, only post- 
pones the evil day. 
The carrying of sup- 
plementary gas sup- 
ply under pressure, 
or provisions for 
heating the gas, 
offer no adequate 
remedy. The use of 
supplementary tanks 
containing air great- 
ly increases the flexi- 
bility of control and 
seems to promise an 
increase in maxi- 
mum time of flota- 
tion. 

The power prob- 
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Fig. 12— Illustrating equilibration by 
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lem is made extremely difficult because of the tremendous in- 
fluence of air velocity. Only the nicest design or the use of 
colossal balloons will give any carrying capacity in excess of 
that necessary for power plant, fuel and gas bag fabric. Even 
then the dirigible balloon will always be seriously affected by 
breeze conditions. A long, slender balloon is preferable, if this 
shape can be obtained without a disproportionate increase in 
weight of bracing. The head end should be pointed. Ample 
steering power is absolutely essential. The necessity for a fuel 
of high heating value and light weight suggests the consideration 
for experiments of a gaseous fuel, perhaps hydrogen itself. 

Vertical propulsion for altitude control involves mechanical 
difficulties and could be effective for a short time only on ac- 
count of the expenditure of fuel, which would probably be more 
rapid than the expenditure of gas and ballast necessary to 
accomplish the same results. Equilibration in water begs th« 
question, and while theoretically a perfect solution of the diffi- 
culties involves mechanical complications apparently insuperable. 



The Sketchbook on Tours 



ONE WAY IN WHICH AN AUTOMOBILE MAY BE 
UTILIZED TO GET ALL THAT THERE IS IN IT IN 
THE WAY OF HEALTH AND ENJOYMENT 



TOURING in an automobile may be aimless gadding of little 
permanent value for mind or body or it may be one of the 
most intellectual and health-giving of pastimes. The inci- 
dents of a tour may form only a blurred and confused image in 
the memory, lacking in contours and definition. Scenes of beauty 
or of character and that wealth of ideas which streams through 
the mind when new things are passed in quick review may all, 
when the tour is over, have been wiped into one continuous 
mental smudge from which the strained recollection tries in vain 
to single out those details which at the moment seemed so deeply 
interesting, and which yet were swept into the ocean of oblivion 
by the too rapid succession of- other new and perhaps equally 
interesting glimpses among the fleeting images and impressions. 

But the tour may also be made into invigorating exercise of 
all the dormant faculties for enjoyment of life's diversity, leav- 
ing a lasting treasure of rejuvenating mental refreshment upon 
which the mind may draw at will, recalling on wintry indoor 
days what the summer or the glorious autumn of North America 
offers the modern stroller who goes forth fortified with motive 
power to gather during a week-end or in the scant days of vaca- 
tion what former generations could scarcely obtain without 
setting aside months or even years for the purpose. Fresh and 
first-hand observations of their own country and people beyond 
the narrow circle of the home community. 
An itinerary chained to a time schedule, a preconceived 



formula for road speed, a hectic desire for exploiting to the full 
the travelling capacity of the automobile are likely to turn tour- 
ing into work, recreation into snobbery. 

It has almost been overlooked that the automobile is superior 
to the horse and the railway train no less by its infinite patience 
for interruptions of its movements, for stopping and lingering at 
the roadside, than for its capacity in carrying the traveler from 
place to place, wherever he desires to go and at whatever pace 
he wishes to move. It is the unsentimental readiness of the 
photographic camera for snapping in a trice a scene replete with 
inexhaustible charms which snatches from the tourist all lasting 
impressions. The dry plate and the professional developer, by 
the bribe of an insidious convenience, rob the mind of its digres- 
sions; those leisurely digressions in which alone the mental 
pleasures grow to the stature of true recreations. 

An antidote is wanted against the fatuous habit of the rush. 
The sketchbook supplies it. Not that the sketchbook can entirely 
supplant the camera, nor that it should. The automobile and 
the camera are the mechanisms. The brain and its culture, the 
sketchbook and a little practice, which quickly grows into artistic 
perception, are the esthetic instrumentalities through which the 
lifeless mechanisms are forced to contribute to that expansion of 
vitality that turns mere existence into life. 

Commonly it is assumed that sketching is beyond the capacity 
of the average tourist. First attempts seem to confirm this no- 
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tton. The results, to one who has not himself a personal recol- 
lection of the pictured scene, falls below that of even a flat photo- 
graph. If one wishes to take views mainly for the purpose of 
showing them to others, the camera is just the thing. A hundred 
views can be snapped and only those which turn out creditably 
may be shown. There will still be more left than the sketcher 
can put on paper with pen and ink, or even only with his pencil, 
and there will be no sting of silent or spoken criticism. The 
camera is more Useful to the professional artist than to the ama- 
teur seeking recreation. The amateur sketcher must find most 
of his reward within himself. His effort, however imperfect 
from a critically artistic standpoint, will recall to him all that 
his mind saw while he strove to express some semblance of it all 
in black and white; the colorings, the movements, the ideas and 
sentiments which were suggested will remain with him, though 
not on the paper, as a reward for his pains. Unlike the camera 
view, which was snapped one second and forgotten the next, the 
sketch has a memory value to him and his intimates, and if the 
delay incidental to the effort has compelled him, or her, to take 
along on the tour only those who are willing to pause when 
something captures the fancy of one of their number, the gain 
will be double. Artistic or esthetic pleasures may be gathered in 
solitude but not in uncongenial company, be it the closest of kin. 
If the sketching habit reduces touring company to the natural 
affinities, this alone will be a more valuable enhancement of the 
charms of touring than the camera has ever conferred. 

The doubting mind reverts, however, to the belief that skill in 
sketching, even of the most modest pretensions, can be acquired 
only as the result of long and serious preparation. This is the 
misunderstanding which must be first removed. There are modes 
of expression for constantly recurring themes and details which 
it is well to learn manually, so that the hand shall not be tedi- 
ously delayed in the choice of lines. And there are knacks and 
habits in fixing the mental image before drawing the firm line 
with pen and ink which it is better to acquire rapidly and sys- 
tematically through the aid of an artistic teacher. But, on the 
whole, the ability to sketch for one's own satisfaction is an edu- 
cation of the eyes and mind rather than of the hand. As soon 
as the eyes can see, the hand can draw. A few efforts at the 
roadside, guided by a firm determination to avoid erasure, teach 
the eyes to see and the hand to obey. The fourth attempt of the 
beginner, if he is only determined, is already immeasurably in 
advance of the first. Pen and ink force the learning more 
rapidly than the pencil because erasure is so evidently imprac- 
ticable. Large size with open work, aimed to express what the 
eye sees in the fewest possible lines, trains the arm to round and 
easy movements. But nobody should look at the amateur 
sketcher in his first timid efforts; he needs all his concentration. 
Gradually but rapidly skill creeps into his fingers. His eyes 
see more than they saw. Where he fumbled at first he becomes 
energetic. Difficulties begin to stimulate him. The artistic 
perception takes possession. He gets more and more dissatis- 
fied with his work and more and more contented with having 



done it. Perhaps he tears it up 
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it to the vanity which works withi-^* ^ sacriUcing 

' »B»„ • But the residuum 
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& r avea memory and 



of the doing remains with him, 
the skill. , 

Before very long the camera ma/ f friend and helper. 
but the sketchbook has become his? '" a t>orata. He becomes 
jealous of its pages and more than -willing that nobody should 
ever see them but himself and the few with whom he is ready 
to share his emotions and lay bare his foibles. Much of the 
life that stirs in the early morning and at sunset time, when 
mist and red rays blind the optics of the camera, is his for 
the taking, and at all times it is his privilege to leave out the un- 
essential which muddle many a photographic view. 

The touring season is over, except, of course, for the 
sturdy souls to whom temperatures are mere expressions of 
Nature's moods, all to be equally though differently enjoyed. 
Thousands of men and women will recapitulate in their home 
surroundings hasty impressions from the hurried trip to which 
they devoted the heydays of the season's leisure. But from the 
stacks of photographs only one or two views will quicken the 
beat of memory. Something better can be done next season, 
and the meantime may be utilized to lay the foundation for a 
sketchbook; a little earnest practice indoors and outdoors on the 
fine days of Winter; a little apt tuition to ease the beginnings. 
Automobile touring seems to be peculiarly called to help in 
establishing a refreshing collaboration between art and recrea- 
tion, for the benefit of both. And while the tourist's sketchbook 
will rarely contain artistic revelations of gripping force or 
wholly intrinsic value, it seems capable of becoming not only a 
potent accessory for the enhancement and intensifying of auto- 
mobile pleasures, but in still larger degree a strangely timely 
means for self-education of those dormant artistic perceptions 
among the public, whose development is indispensable if artistic 
production of high merit shall be called into life and find an 
appreciative clientele, whether applied to the free arts or to 
works of industry and engineering. 



Is the Automobile an Economic Blunder? 

Ferdy (having dinner with his side partner of the ribbon 
counter)— How do you manage on your small salary to have 
such nice fowl, a wide variety of vegetables and other nice 
things ; I am single, as you know, and it is all that I can do to 
make both ends meet 

George — I own an automobile. 

Ferdy— What has that to do with it more than to complicate 
the whole situation ? 

George— Well, it has this to do with it : I have not had to buy 
a chicken or a duck since I owned it. 

Ferdy— Do you run over celery, potatoes, beets, pumpkins, 
apples, etc., too? 

George— No, they grow by the side of the road and they are so 
tame that I walk right up and take them. 
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ACTIVITY seems to be rife in the automobile business, and 
the latest comer among the makers of cars is the Adams 
Brothers Company, of Findlay, Ohio. This company is 
building gasoline automobiles for passenger and freight service, 
and it announces the Adams "30," which is known as Model C, 
and is designed as a five-passenger touring car. Among the 
freight automobiles Model B is a 1,000-pound delivery wagon, 
and Model A is a one-ton truck. 
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provided for the water circulation, with a manifold head Ml 
serving as a cover with its connection to the .radiator, which is 
placed to the rear in the plane of the flywheel. This is a de- 
parture from customary practice, and it permits of placing the 
air-fan Fi to the back, and the utilization of a heavy-rimmed fly- 
wheel F2 with a solid web. Moreover, the magneto M2 is located 
on a lateral shaft in front, bringing the same to the right side, 
locating it upon a ledge Li, which is cast integral with the half- 
time gear 
housing. 
The Kings- 
ton carbu- 
reter C6 is 




cast with T-heads, bringing the valve mechanisms to this side of 
the motor, and a Kellogg pump Pi is fastened to the upper half 
of the crankcase, taking its drive through a shaft from a gear 
train, the latter being located just in front of the flywheel. The 
crankcase is in three parts Ci, C2 and C3. The part C3 is 
scooped out to form a sump for the lubricating oil, and 
the oil pump P2 is located at the front end of the motor, with its 
housing cast integral with the lower part C3 of the crankcase. 
This pump is driven by means of a vertical shaft, taking power 
from a suitably contrived gear within the half-time case. Water 
flows into the pump Wi by gravity and is forced through the 
manifold Mi to the jacket of the cylinders Ci. The Kellogg 
pump is available for the purpose of inflating tires and to what- 



SPECIFICATIONS OF THE ADAMS PASSENGER AND FREIGHT AUTOMOBILES 



MOTOR 
DATA 



SPECIFICATIONS 
Horsepower 
Bore 
Stroke 

Number of cylinders 
How cast 
How cooled 



MODEL C 

30 
l« 

4 

Enbloc 
Water 



MODEL A 

25 
3% 
5 
4 

Enbloc 
Water 



MODEL B 

16 

i % 
2 

Enbloc 
Water 



COOLING 

SYSTEM 

USED 


Type of radiator 
Type of pump 
Kind of piping 


Tubular 

Centrifugal 

Aluminum 


Tubular 

Centrifugal 

Copper 


Tubular 

Centrifugal 

Copper 


MAKE AND 
TYPE OF 
CARBURETER 
USED 


Make of carbureter 
Type of carbureter 
What side of motor 
Heated with 


Kingston 
Float 
Right 
Water 


Kingston 
Float 
Left 
Water 


Kingston 
Float 
Left 
Water 


MAKE AND 
TYPE OF 
MAGNETO 
USED 


Make of magneto 
Type of magneto 
What side of motor 


Eisemann 
H. T. 
Front 


Eisemann 
H. T. 
Front 


Eisemann 
H. T. 
Front 


LUBRICATING 
SYSTEM 
AND TYPE 
OF 

EQUIPMENT 


How oiling Is done 
Make of pump 
Type of pump 
Location of pump 
Capacity of oil tank 


Positive 
Own 
Gear 
Front 
2 Gals. 


Positive 
Own 
Gear 
Front 
2 Gals. 


Positive 
Own 
Plunger 
Front 
2 Gals. 


TYPE 
AND 

LOCATION 
OF CLUTCH 


Make of clutch 
Type of clutch 
Kind of facing 
Location of clutch 


Own 
Cone 
Leather 
Flywheel 


Own 
Cone 
Leather 
Flywheel 


Own 

Cone 

Leather 

Flywheel 


TYPE Make of transmission 
OF Number of speed changes 
TRANSMISSION Selective or progressive 
GEAR Location of transmission 
Location of control levers 


Own 
3-Speed 
Se.ective 
On Frame 
Right Hand 


Own 
3-Speed 
Se:ective 
On Frame 
Center 


Own 
3-Speed 
Se:eetive 
On Frame 
Center 


TYPE AND 
DETAILS 
OF REAR 
AXLE 


Type of rear axle 
Ratio of reduction 
Type of differential 
Shaft or chain drive 


Floating 

3tt:l 

Bevel 

Shaft 


Floating 
8:1 

Bevel 
Chain 


Floating 

5:1 

Bevel 
Shaft 



DETAILS OF Location of service brakes Rear Wheels Jack Shaft Rear Wheels 
EMERGENCY Expanding or constricting Constricting Constricting Constricting 
AND Location of emergency brakesRear Wheels Rear Wheels Rear Wheels 

SERVICE Expanding or constricting Expanding Expanding Expanding 

BRAKES Facing of service brakes Raybestos Raybestos Raybestos 

AND Facing of emergency brakes Raybestos Raybestos Raybestos 

CONTROL Location of 

LEVERS service brakes control Pedal Pedal Pedal 

Location of emer- 
gency brakes control Side Center Center 



Fig. 1— Plan of the Model "A" one-ton truck 
chassis, showing the block motor on front, radiator 
back of the motor, and the transmission gear, in- 
cluding the differential as a unit with the Jackshaft, 
the latter having universal Joints and arranged for 
a side chain drive 



located 
amidships on 
the right- 
hand side 
and is con- 
nected by means of a short manifold M3 to the facing for the 
transfer port in such a position that the hot water of the jacket 
helps to volatilize the spray in gasoline mixture, and the work that 
the carbureter does under these conditions is on an efficient basis. 

Referring to Fig. 4 of the left-hand side of the Model C motor, 
it will be observed that the water pump Wi rests upon a ledge 
Li at the front end, and is driven by the lateral shaft, the other 
end of which delivers power to the magneto. The cylinders are 



ever use a reliable and ever-ready supply of air may be put. 

Referring to Fig. 5 of the Model C motor, a better view of the 
oil pump Pi may be had ; the magneto Mi comes into bold relief, 
and the water pump Wi shows clearly on the opposite end of the 
shaft Si, the latter being driven by a suitably contrived gearset 
within the half-time gear case. 

The general design of the motor is in keeping with the high 
aims of the company, and the clean appearance it presents is to 
some extent due to the casting of the inlet and exhaust mani- 
folds integral with the block cylinders, and the good result ex- 
pected of this motor is more or less chargeable to the water- 
jacketing of the inlet and exhaust manifolds, it being a rea- 
sonable expectation that the heat should be abstracted from the 
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exhaust manifold to keep it cool, and the same heat is wanted 
to boil the liquid gasoline as it passes up in spray form from 
the carbureter en route to the combustion chambers of the 
motor's cylinders. Besides a well-regulated compression on a 
basis of flexibility of performance, the pistons are made from 
a good mixture of gray iron, and besides being ground to ob- 
tain an accurate fit, they are provided with ground-to-size rings 
of the same material. The crankshaft is of 3 1-2 per cent, nickel 
steel and the bearings in addition to being of a fine grade of 
bearing composition are scraped in. The camshaft is drop- 
forged with integral cams, is completely enclosed in the upper 
half of the crankcase, driven by a spiral gear, and profusely 
lubricated. The valves are interchangeable in size, located on the 
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The water pump 



is maintained at the bottom of 
of regulation of the oil supply 

of the centrifugal type is driven J^J « ^ and the p]aa 
throughout is to obtain noiseless**^ »/ Performance by the use 
of well-proportioned spiral gears ™ e *er the occasion requires, 
coupled with a positive supply of * ubr icating oil. The location 
of the radiator back of the motor augurs for accessibility of the 
magneto and pump at the front, and the arrangement is such that 
the b e 1 1- 
driven air 
propeller of 
large capa- 
city affor 



SPECIFICATIONS OF THE ADAMS PASSENGER AND FREIGHT AUTOMOBILES 



SPECIFICATIONS 



MODEL C MODEL A MODEL B 





Type of rear springs 


% -Elliptic 


%-EllIptic 


^-Elliptic 


DIMENSIONS 


Width of plates 


2%, 




Shi 


■ K| iNOUCfi 

1 pi inunco 


Span of springs 


44 


44 


AR 


As? BQAMT 

ur r nun I 


Type of front springs 


H-Elliptic 


1/ "EMI lr\t in 

y% --tLi up 11c 


1 yg -JEjIIIJjIIl. 


A Kin REAR 


Width of plates 


2 


9 1/ 


2 


•DO 1 fU /SO 


Span of springs 


36 




JO 


TYPE, 


Type of front axle 


I -Sect Ion 






MAKE, 


Front or rear location 


Rear 


Rear 




AND DATA 


of cross rod 








OF 


Steel casting, 


Forging 


Forging 


Forging 


mONT 


or drop forging 








AXLE 


Drop, or straight axle 


Drop 


Drop 


Drop 


DIMENSIONS 


Type of side frame 


Channel 


Channel 


Channel 


OF SIDE 


Shape of section 


Channel 


U 


U 


FRAMES 


Straight, double or single drop Double 


Straight 


Straight 


DETAI LS 


Type of front wheels 


Artillery 


Artillery 


Artillery 


OF THE 


Number of spokes 


12 


12 


12 


WOODWORK 


Type of rear wheels 


Artillery 


Artillery 


Artillery 


WHEELS 


Number of spokes 


12 


12 


12 




Cast, or forged hubs 


Forged 


Forged 


Forged 


DATA OF 


Type of rims 


Optional 


f For 


For ) 


RIMS 


Make of rims 


So:id 


i Solid 


Solid y 


USED 


Designed to fit what tires 


34x3V4 


(. Tires 


Tires ) 


MAKES 


Make of crankshaft bearings 


Plain 


Plain 


Plain 


AND TYPES 


Type of crankshaft bearings 


Plain 


Plain 


Plain 


OF THE 


Type of camshaft bearings 


Plain 


Plain 


Plain 


BEARINGS 


Make of gearbox bearings 


H-B 


H-B 


H-B 


USED IN 


Type of gearbox bearings 


H-B 


H-B 


H-B 


STATEMENT 


Make of rear wheel tires 


Diamond 


Diamond 


Diamond 


OF TIRE 


Diameter of rear wheel tires 


34 


34 


32 


EQUIPMENT 


Section of rear wheel tires 


3* 


3% 


4>4 


REGULARLY 


Make of front wheel tires 


Diamond 


Diamond 


Diamond 


USED 


Diameter of front wheel tires 


34 


34 


32 




Section of front wheel tires 


3J4 


3^ 


4% 


OENERAL 


Length of wheelbase 


118 


120 


104 


INFORMA- 


Tread of wheels 


56 


56 


56 


TION 


Maximum speed 






20 


RELATIVE 


In miles per hour 




15 


TO ROAD 


Gallons of 






20 


WORK 


gasoline tank capacity 


20 


20 



PRICES 
WITH 

PASSENGER 
OR FREIGHT 
BODIES 



Price of chassis only 
Price with touring body 



12,000 



$2,400 



*1,600 




left-hand side of the motor, and are so designed, using alloy 
steel, that distortions due to heat are aborted. The crankcase is 
of aluminum, and the upper half is self-contained with the 
working parts of the motor, while the lower half is reduced in 
its responsibility to the holding of lubricating oil and the ex- 
clusion of foreign substances. 

The plan of lubrication includes a well-regulated splash and 
a force-feed oiling system combined. The oil pump is of the 
gear type and is so located with respect to the oil well that there 
is no suction head; in other words the oil flows into the pump, 
and the piping from the oil pump is of copper of generous diam- 
eter, connecting with channel ways suitably directioned, cast in- 
tegral with the upper half of the crankcase. A constant oil level 
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-Kig. 2 — Plan of the Model "C" chassis, showing 
the block motor in front and the three-speed b 616 * 5 " 
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is suspended on three-quarter elliptic springs at the rear and 
half-elliptic springs at the front. To contribute to the easy rid- 
ing qualities, and to avoid spring breakages, the rear springs have 
• plates 2 1-4 inches wide, with a span of 4 inches, and the front 
springs have plates 2 inches wide, with a span of 36 inches. The 
springs are of vanadium steel. 

The wheels are of the artillery type, designed for 34 x 3 1-2 
inch pneumatic tires, and the two sets of brakes, one for service 
and the other for emergency, act on a suitably contrived drum 
attached to the rear road wheels. The wheelbase of the car is 
118 inches with a tread of 56 inches. The equipment includes two 
electric and oil side and tail lamps, also a tire repair outfit, set of 
^tools. jack, horn, not forgetting the Kellogg air pump for the 
ires, and the price of the automobile complete, is $2,000. 



Must Automobilists Do to Dampen Sound 

be taken for granted that the automobilist will ex- 
igence for a noiseless performer when he is making 
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Rational Road Regulations 



PREPARING A FOUNDATION FOR UNIFORM AND JUST 
AUTOMOBILE TRAFFIC REGULATION — SIGHT AND 
SOUND SIGNALS (FINAL INSTALLMENT) 



wmmm 



Assuming that thi object of regulation of traffic is in all cases the furtherance of tranquil conditions, the possible causes of disturbance may be divided 
into five classes, those originating with (A) the driver, (B) the vehicle and its makers, (C) pedestrians and other traffic members. (D) the State and its 
officials and (E) public opinion as vented in the public press. 

A. — The driver may be of (1) an insolent disposition and constitutionally inclined to run roughshod over those upon whom he looks down as inferior 
beings. He may be (3) inebriated and thereby temporarily deprived of decency, common sense and the full use of his physical faculties. He may be (3) 
permanently deficient, having poor sight or hearing or being subject to nervous collapse in emergencies. 

B. — The vehicle may (4) possess peculiarities affecting the driver's actions and faculties. It may be (5) faulty in its control elements. It may be (6) 
of appearance so odd as to scare horses, or it may be (7) used in districts where any automobile scares horses. It may (8) possess certain peculiarities 
through which its speed or the direction of its motion fails to be accurately or quickly perceived by the average person. 

C. — Pedestrians and drivers of vehicles in the traffic, including drivers of automobiles, may be (9) tiwlnil and inclined to make trouble. They may 
stubbornly insist that the slow member of the traffic has as good a right to all of his slowness as the automobile driver has to some of his speed. They may 
be (10) inebriated. They may be (11) deficient, having poor sight or hearing or both, or being subject to nervous collapse in emergencies. They may be 
(12) unaccustomed to the siqht of automobiles. 

D. — The State, through its officials, may be (13) poorly informed (14) venal or biased, with all the results flowing from such condition in the way of bad 
laws, poorly enforced laws, exasperation of the traffic members, including the automobile drivers, contempt for all regulation, tricky legal quibbling on tech- 
nicalities. The State may be (15) poorly organised for the enforcement of laws. 

E. — The public press which voices and shapes public opinion may be (16) following false channels, catering to class interests or failing to spread in- 
formation of essentials when these lie beyond the horieon of the average reader. 



WHEN it is noticed that drivers of horse-drawn vehicles 
and steam vehicles and riders of bicycles, as well as 
pedestrians, frequently choose to move very slowly 
indeed, because the slow movement gives them a special pleasure, 
and that, on the other hand, drivers of gasoline vehicles never 
willingly choose any slower gait than that which is the consti- 
tutionally most favorable gait for their machine, the probable 
mental influence on the driver and incidentally upon the se- 
curity of the traffic of the factors mentioned may be gauged 
and appreciated, even while full recognition is given to the fact 
that the gasoline vehicle has been wonderfully improved and 
offers the driver means which, if employed, would enable him 
to drive with all due consideration for other traffic members. 
The means are there, but they are not agreeable to the vehicle's 
mechanical or the driver's mental constitution. When one is 
looking for remedial action in this situation it should perhaps 
be considered in the first line that commercial competition pre- 
vents any manufacturer from incorporating in his product de- 
vices which would make the control more laborious or compli- 
cated than the means at present employed, and that any devices 
calculated to impede speed or reduce power constitute an in- 
cubus on a progressive movement and a limitation of personal 
liberty, which should be avoided if possible. Only the further 
development of the service brake of very gradual and progres- 
sively effective application, on the lines of multiple plate clutches 
running in oil, and capable of slipping much without heating, 
seems to promise acceptable results without unacceptable com- 
pulsion. 

A brake sufficiently nicely graduated to admit of applying it 
against the motor power without any danger of interference with 
the motor functions, and operating to withdraw the clutch only 
when the brake effect begins to approximate the pressures which 
would actualize this danger, could probably be constructed by 
having the throttle control and the gear shift, both, connected 
with the brake pedal in such manner as to increase the range 
of brake pressures according to the amount of power delivered 
by the motor to the driving shaft or chains, while the with- 
drawal of the clutch, in case of a severe braking effort being 
required, would throttle the idle motor to its minimum speed 
for the moment. An arrangement of this nature, which does 
not vary radically from present practice in the mechanical ex- 
pedients required for materializing it. would practically limit 
the control movements necessary for safeguarding the traffic, 
and for running slowly and yet at ease, to steering and braking; 
the clutch pedal being at the same time available, as now. The 
mechanical perfecting of brake arrangements — acting on the 
transmission and against the motor at the low brake pressures — 
can. however, of course not be forced by law. and any construc- 
tion less than practically perfect could not successfully be made 
obligatory by law. A commission of special competence in auto- 



mobile engineering as well as in understanding of the mental 
principles involved, if it took up the views here presented or 
chose other mechanical methods for meeting the requirements, 
would at this point probably find it necessary to offer prizes for 
suitable construction and otherwise to proceed as mentioned 
under Xo. 8 with reference to sight and sound signal devices. 
Doubtless, legislative interference is particularly difficult with 
regard to this or any other matter having to do with essentials 
of construction, materials, workmanship and adjustments, but 
it remains true, on the other hand, that some action of a public 
character must be depended upon to remedy the existing defects 
in the "constitution" of the gasoline vehicle, if natural compe- 
tition cannot be relied upon to start the ball rolling in the re- 
quired direction. And much may be gained by giving impetus 
to the least onerous and most rational improvement demanded 
in the interest of traffic security, rather than waiting till irra- 
1 tional and odious devices for restricting speed or power, or 
both, are imposed indeed. 

Speed restrictions, which may be absolutely sound and advis- 
able in the dealings between the owners of trucks or rabs with 
their hired drivers, and which for better enforcement may with 
entire propriety be incorporated in the construction of ihis class 
of vehicles — as by the device known as frein-moleur — have al- 
ready been shown to be highly objectionable as part and parcel 
of a legal system, having developed a vicious tendency toward 
the acceptance, by the lower courts and public opinion or the 
press, of low and lawful speed as prima facie evidence of proper 
caution and absence of guilt, to the neglect of all other con- 
siderations. 

A brake acting automatically to stop a car unless held out of 
engagement by the driver's foot, and therefore compelling posi- 
tive attention all the time and involving a certain amount of 
physical hardship at least equal to that of holding the reins over 
a horse, would seem to be among the mechanically feasible de- 
vices which might be demanded for the sake of secure traffic, if 
nothing more agreeable to automobile drivers and equal in quiet 
ing effect is volunteered. 

(5) Faulty control elements. The condition of wearable 
parts, especially the steering system, the clutch and the brakes, 
but perhaps also the tires, should probably be examined in ; 11 
cases of traffic disturbance. Perhaps manufacturers should lie 
required to give with each car, and in a prescribed form, a d • 
scription of its construction together with rules for proper main 
tenance of the important adjustments. And in case of conflict > 
in the traffic this document might be made the basis for the 
examination of the car's condition by some suitable public offi 
rial charged with this duty in addition to his other work. 

If some manufacturer were to try to accommodate customers 
—with a view to the traffic responsibilities of the latter — by 
stating the permissible play for adjustments hinher than it can 
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be with safety, he would run into a mess of responsibilities him- 
self, the danger of which would obviate repeated errors in this 
direction. 

Culpable neglect as to the running order of the car would of 
course influence the court's decision, whether the question was 
one of damages or of penal responsibility. The same document 
used as a compulsory bill of sale would make it difficult to dis- 
pose of stolen automobiles. 

(6) Odd appearance, likely to scare horses. Common sense 
would seem to be sufficient to take care of all cases of this kind, 
provided it is only recognized that the employment of scary 
horses in districts where automobiles are common is contrary 
to the established and lawful order of things in almost the 
same degree as an uncontrollable automobile or a drunken driver. 

(7) In districts where automobiles are rarely seen, the road 
rights of other traffic members predominate by virtue of the 
privileges usually accorded to established modes of action as 
against innovations, and it seems that a paragraph in a traffic 
statute adopted by all States could recognize the principle that 
especial caution and consideration is to be expected of automo- 
bile drivers in such districts, the interpretation of this paragraph 
by local magistrates serving to draw the lines of caution and 
responsibility more sharply than elsewhere. Possibly the ap- 
plicability of the paragraph might be made to hinge upon the 
number of automobiles owned or operated or taxed in the 
county on the last preceding date of public fiscal accountings. 

(8) This refers to sight and sound signals and has been dis- 
cussed at length. 

(9) Insolent pedestrians, drivers of horses or other members 
of the traffic who wilfully obstruct the road. Everything said 
under No. 1 with regard to insolent automobile drivers would 
seem to apply. A general betterment of traffic conditions may 
be relied upon to remove irrational actions, which are largely 
due to irritation, leaving only a few plain cases of crime or 
misdemeanor to be handled under the general conditions for 
the enforcement of law and order. 

(10) Intoxicated non-automobile traffic members. The mutu- 
ality which is the keynote to harmony in civilized life imposes' 
upon the non-automobile traffic members certain new obligations 
toward sobriety on public roads, the moment it is recognized 
that these roads are open for automobiles on even terms with 
other vehicles and pedestrians. And recognition of the prin- 
ciple that intoxicated persons can claim no special consideration 
except in so far as their helpless condition may be plainly notice- 
able at some distance, would seem to be a timely concession to 
modern traffic conditions, with reference to those instances where 
the intoxicated person (or persons who have placed themselves 
in the keeping of an intoxicated drive-) becomes the victim of 
his own abnormal state, while the principle of the "Continuity 
of Mental Responsibility." as referred to under No. 2. should 
eventually take care of those other cases in which the intoxi- 
cated driver of horses causes damage or injury to others. That 
it is just as nearly impossible to sepa'ate an automobile traffic 
statute from the general traffic laws and customs as to separate 
the automobile traffic itself f-om the other traffic seems at this 
point to become fairly apparent. 

(n) Physical or mental defects in the non-automobile traffic 
members. The adoption of continuous sight and sound signals 
for actomobilcs should greatly reduce troubles due to this cau.e. 
But something more may be done, when it is recognized that 
observation and caution should be made as easy as possible lor 
the automobile driver as well as for other traffic members, es- 
pecially in the cases when the latter are in some manner defi- 
cient and handicapped in looking out for themselves. Tail 
lamps as well as front lamps, at night, on all vehicles are now 
voluntarily used where automobiles are numerous — for self-pro- 
tection. And in some other places they arc prescribed by statute 
or ordinance. Their use should, it seems, be made obligatory 
everywhere. Custom has from time immemorial sanctioned 
bells for sleighs, in view of the noiseless progress of such ve- 
hicles over the snow, and they are us-d fur the muleteams draw- 



ing cumbersome loads over narrow mountain roads, to the end 
that other travelers may hear them from afar and may turn off 
and halt at some convenient siding, to let them pass. These 
amenities, which special circumstances rendered necessary or 
useful before the automobile came into the traffic, there might 
perhaps be reason for reintroducing more generally now, on 
the ground of the change in the character of the traffic which 
is due to the automobile. Eventually, when automobiles be- 
come absolutely predominant everywhere, it seems self-evident 
that not only the necessities but also the amenities and the 
mind-ease of the traffic will require to be suitably developed, as 
it cannot be the intention to inaugurate a cruder civilization than 
that which is being replaced so rapidly. From this point of 
view, a sound signal of some kind, to be used under all circum- 
stances when a soft roadbed, sharp turns, darkness or high 
hedges make observation difficult, should probably be recognized 
as an equipment which any reasonably cautious driver of 
horses might be expected to use — more particularly if he suffers 
from defects which may throw the whole burden of caution or 
quick action upon the driver of the automobile. 

(12) The traffic members may be unaccustomed to the sight of 
automobiles. This situation is evidently the same as that dis- 
cussed under N r o. 7. 

(13) State officials, legislators, magistrates, road supervisors 
and the police may be poorly informed, Practically exclusive 
attention to speed and speed restrictions from one year's end to 
the other naturally results in a deficient understanding of all 
the neglected factors relating to the security of the traffic. And 
the occasional interpolation of appeals from class interests, in 
the case of the legislators, do not seem to bring out a disin- 
terested or circumspect discussion of the whole subject. Neither 
does the examination of the records and qualifications of pro- 
fessional drivers seem to bring out anything touching the core 
of the difficulties. On the other hand, the work of a competent 
commission, with subcommissions and other ramifications, con- 
ducted with liberal publicity and including consideration of all 
the neglected elements in traffic regulation, as outlined in this 
article, tentatively, could scarcely fail to contribute strongly to 
a general dissemination of fresh ideas. 

(14) Venality or bias among the same officials referred to 
under Xo. 13. It is perhaps generally conceded that the best 
guarantee against venality lies in the absence of opportunities 
and in the criticism which may be expected when correct infor- 
mation is general. The measures outlined seem to meet these 
requirements. Mere bias would be disarmed by a statute es- 
sentially just to all. 

(15) State poorly organized for enforcement of laws. This 
cause for traffic trouble is largely met by having a law which is 
easily enforced and so reasonable that no general sentiment can 
arise against its impartial enforcement. 

(16) Public opinion and the press. Probably no better method 
for causing public opinion to form and express itself rationally 
and helpfully could be devised than that consisting in placing 
the deliberations, progress and conclusions of a competent com- 
mission (having power to supplement itself with all needed 
specially trained assistance), at the disposal of the press, par- 
ticularly as the work of a commission would consume a con- 
siderable time and the purpose of uniting all States under stat- 
utes of identical wording would extend the public interest to 
all parts of the Union. 

Synopsis 

The principal features of a statute intended to regulate traffic- 
on public roads and streets with a maximum of safety, liberty 
and mind-case for all are conceived as follows : 

The statute to govern questions of civil and criminal respon- 
sibility arising from all traffic on public roads and streets, sub- 
ject to interpretation under the general laws of the State, ex- 
cept in so far as these may conflict with ijs provisions. 

N 7 o speed restrictions, excepting that no one shall drive any 
vehicle faster than attending circumstances warrant. 
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No licensing of drivers, except locally for public vehicles. 

Compulsory equipment of automobiles with "continuous sound 
and sight signals." Approved types of these to be described in 
detail (when determined upon). 

Recognition of the principle that intoxication of one who 
drives an automobile constitutes criminal carelessness "in the 
first degree" and aggravates civil and criminal responsibility in 
the case of traffic trouble. 

Recognition of the principle that intoxication of any person 
participating actively in the traffic on public roads constitutes 
criminal carelessness "in the second degree" and aggravates civil 
and criminal responsibility in the case of traffic trouble. 

Recognition of the principle that those deficient of sight or 
hearing or proved to be lacking in quick mental and physical 
responsiveness in emergency situations shall exercise more than 
common caution when driving automobiles or other vehicles, 
and that such deficiency, according to its degree, shall determine 
criminal carelessness in case of traffic trouble resulting wholly 
or in part from it. 

An obligatory control system for automobiles, by which drivers 
will be encouraged or mentally prompted to forestall emergency 
situations by suitable previous control action. Approved types 
of the mechanism of control to be described in detail (when 
determined upon). 

Rules for rapid determination of the mental and physical 
condition of persons arrested by reason of traffic disturbance. 

In each automobile to be found, in prescribed form, a descrip- 
tion of its construction with methods and measurements for 
properly adjusting its control elements. On the same document 
to be recorded, in attested signatures, name and postoffice ad- 
dress of each successive owner of the vehicle, with date of pur- 
chase. The owner of an automobile to be liable for damages 
or penalty, or both, if any person or property is injured wholly 
or in part through its faulty condition. 

In case of traffic disturbance coming before a court for ad- 
judication, the court at once to have the condition of each 



vehicle implicated in the disturbance examined. The examina- 
tion, in the case of automobiles, to be made with reference to 
the measurements indicating proper adjustment of its control 
elements and to be made without fee by a competent' employee 
of the community in which the disturbance has taken place. 
Rules to be given for the previous appointment of persons for 
this work. 

Recognition of the principle that the use of draft animals that 
become uncontrollable — with reference to the driver's ability to 
control them— in the proximity of automobiles in districts where 
automobiles are common, constitutes evidence of gross care- 
lessness. 

Recognition of the principle that extraordinary caution is the 
duty of drivers of automobiles in districts where automobiles 
are rarely seen. In case of doubt, any district to be held to come 
in this class, if less than five automobiles are owned or taxed in 
the county. 

Lighted front and tail lamps, of described effect and colors, to 
be obligatory for all vehicles after sunset and under other cir- 
cumstances when similarly needful. 

Recognition of the principle that ordinary vehicles, as well as 
automobiles, shall be provided with sound signals operating 
under all circumstances which render difficult a prompt observa- 
tion of the presence of such vehicles in the road. 

Violation of any provision of "this enactment" to be prose- 
cuted under the general laws of the State and the penalities 
to be determined by the court of jurisdiction in analogy with 
law and precedent relating to other transgressions. 

As it seems that the system of registering and numbering 
automobiles must eventually disappear or become much modi- 
fied, in proportion as automobiles become the normal means for 
road locomotion and other vehicles the exception, no reference 
has been made to this system which may exist under different 
forms in the different States without serious interference with 
the efficacy of the general traffic law, to which it relates only as 
one of the means for securing enforcement. 



» . CALENDAR OF FUTURE HAPPENINGS IN THE AUTOMOBILE WORLD THAT 

IjOlIlim? Ill VGntS WILL HELP THE READER KEEP HIS DATES STRAIGHT— SHOWS, ANNUAL 
" » V1JIO MEETINGS AND OTHER FIXTURES 



Jan 28-Feb. 4... Chicago Coliseum, Tenth Annual National Auto- 
mobile Show Under the Auspices of the National 
Association of Automobile Manufacturers, Inc., 
Pleasure Cars and Accessories, Exclusively. 

Jan. 30-Feb 4... Troy, N. Y., Annual Show, Troy Automobile Club, 
State Armory. 

Fel> «-ll Chicago Coliseum, Tenth National Automobile 

Show Under the Auspices of the National Asso- 
ciation of Automobile Manufacturers, Inc., Com- 
mercial Vehicles, Pleasure Cars, Motorcycles and 
Accessories. 

Feb «-U Buffalo, N. T., Ninth Annual Show, Automobile 

Trade Association of Buffalo. Broadway Arsenal. 
"-11 Worcester, Mass., Annual Show, Licensed Auto- 
mobile Dealers Association of Worcester. 

F *b 9-11 Davenport, Iowa, Second Annual Show, Davenport 

Automobile Club. 

Feb 13-18 Washington, D. C. Annual Show. Convention 

Hall. 

Feb. 13-18 St. Louis, Mo., Fifth Annual Show, Coliseum. 

Feb 13-18 Winnipeg, Man., First Annual Show, Winnipeg 

Motor Trades Association. 
Feb. 13-19 Kansas City, Mo., Annual Show, Motor Car Trade 

Association. 

Feb. H-19 Dayton. O., Second Annual Show, Memorial Build- 
ing. 

Feb. 15-18 Grand Rapids, Mich., Annual Show. 

Feb. 18-25 Minneapolis, Minn., Annual Show. Minneapolis 

Automobile Show Association, National Guard 

Armory. 

Fel> 18-25 Brooklyn. N. Y., Annual Show, Brooklyn Motor 

Vehicle Dealers' Association, 23d Rent. Armory. 

F **' '8-25 Blnghamton. N. Y.. Second Annual Show, Bing- 

hamton Automobile Club and Chamber of Com- 
merce. State Armory. 

Newark, N. J., Fourth Annual Show, New Jersey 

. Automobile Exhibition Co. 

Feb 18-25 Albany. N. Y.. Annual Show, Albany Automobile 

Association, State Armory. 



Feb. 20-26 Cincinnati, O., Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-25 Portland, Me., Sixth Annual Show, Auditorium. 

Feb. 20-26 Omaha. Neb., Annual Show, Omaha Automobile 

Association. 

Feb. 21-25 Baltimore. Md., Annual Show, Automobile Club 

of Maryland, Fifth Regiment Armory. 

Feb. 22 Cleveland, O., Annual Show, Cleveland Automobile 

Show Company. 

Feb. 24-27 New Orleans, La., Annual Show, New Orleans 

Automobile Club. 

Feb. 25-Mar. 4... Toronto, Ont., Automobile Show, Ontario Motor 
League. 

Feb. 25-Mar. 4... Kansas City, Mo.. Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 

Feb. 28-Mar. 4... Sioux City, Iowa, Second Annual Show, Sioux City 
Automobile Dealers' Association, Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual Show, 

Licensed Automobile Dealers' Association. 

Mar. 7-11 Des Moines, la.. Third Annual Show, Des Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-18 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association, State Armory. 

Mar. 14-18 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar. 15-18 Louisville. Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, First Regiment Armory. 

Mar. 18-25 Pittsburg, Annual Show, Pittsburg Auto Show 

Association (Inc.). Exposition Hall. 

Mar. 25-Apr. 1... Buffalo. N. Y.. Fourth Power Boat and Sports- 
men's Show, Sixty-fifth Regiment Arsenal, Buf- 
falo Launch Club. 

Mar. 25-Apr. 8. . .Pittsburg. Fifth Annual Show, Duquesne Garden, 
First Week, Pleasure Cars: Second Week, Com- 
mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Apr. 1-8 Montreal. Can., Automobile and Motor Boat Show, 

Automobile and Aero Club of Canada. 
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CROM present indications, the 191 1 trend of the auto- 
mobile is along a line that is as much of a surprise to 
the insider as it can possibly be to any one. As the show- 
season approached, a large percentage of the builders 
of automobiles were uncertain as to the outcome from the 
body point of view, and they debated the pros and cons of 
the torpedo type body, but when intending purchasers 
found it necessary to make a decision they did their part 
with promptness and dispatch, voicing the kind of senti- 
ment that tells with the maker of cars when they said in 
substance: "Our preference is for fore-door types of 
bodies." A little later on when freight automobiles were 
shown at the Grand Central Palace, and later at Madison 
Square Garden, that part of the public which represents 
purchasing power gathered around these cars, and with 
a keen sense of the fitness of things, they made purchases 
at a surprising rate, and those who failed to act definitely 
at least made appointments for demonstrations, and, it is 
now well understood by the makers of freight automo- 
biles that the market has taken on a definite turn, the 
character of which is so pronounced that the automobile 
art is confronted by a great emergency, and the makers 
of freight automobiles have yet to learn the ways and 
means by which they shall supply a pressing demand. 



/^"LANCING over the list of items that confront auto- 
mobile engineers who are struggling with the 
problems of standardization brings out the idea that so 



far as the motor is concerned it can never be standard- 
ized so long as the fuel used is an unknown quantity. If 
there is anything about the automobile business of which 
automobile engineers are not informed, it is gasoline. If 
there is any word that is abused to the utmost limit, it is 
this word "gasoline." In the ancient nomenclature of 
hydrocarbon fuels, the word "gasoline" applied to a 
definite distillate. In the modern process of the distillers 
of hydrocarbon products the word "gasoline" has been 
retained because it is just as good as any other word in 
the description of the liquid hydrocarbon that is used as 
fuel in gasoline motors. But the product available for this 
use is an absolutely unknown quantity in the haunts of the 
designers of motors, and it stands to reason that since a 
motor is designed and constructed for the purpose of 
interpreting fuel, with a view to utilizing the energy it 
contains, the quality of the motor — of the work it will 
perform — is primarily dependent upon the quality of the 
fuel employed. 



C OR purposes of accuracy when motors are being tested 
* and rated, it would seem to be as necessary to state 
the composition of the fuel utilized in the process as it 
is to count the number of cylinders, cyclic relations, 
method of cooling and to record the compression and 
other data. The reason why this fuel situation has not 
been the lever of a pressing necessity from the rating of 
motors point of view, is due to the rather close accord of 
the calorific of the several distillates available, and to the 
further fact that heretofore a considerable, if not pre- 
dominating, measure of the so-called gasoline belonged in 
the more volatile fractions bordering upon hexane. The 
time has arrived when it can hardly be expected that 
automobiles will multiply, and that the demand for gaso- 
line will be increased accordingly in the face of a possible 
diminishing supply, without bringing about a readjust- 
ment of the attending conditions. It would seem as if 
the first thing to do is to find out what is the composition 
of gasoline, and whether or not the present standard can 
be maintained, but if not, what the standard is to be, and 
then it will be possible for the designers of automobiles 
to design and rate motors in the light of established facts. 



ELECTRICITY is coming into its own in the automo- 
bile business. True, it will have to live down the 
reputation that it has acquired during the years when 
trinkets and contraptions were foisted upon the industry 
by "bell-hangers," and automobilists everywhere will 
have to learn that the same electricity that is being used 
so successfully by them in the illumination of their places 
of business and residences, and in a thousand other ways 
too well known to require mention, is master of every 
situation to which it aspires, if it is properly placed and 
the handicap of ignorance is relegated according to its 
value. Electric lighting is now the vogue in automobile 
work, and this form of illumination is the same good and 
faithful servant that it has acquired a reputation for 
being in other fields, but the most marked activity elec- 
trically is in connection with vehicles, due to the better 
understanding of the battery situation, and to many im- 
portant improvements that have been made by battery 
makers in recent times. 
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. HAPPENINGS OF THE WEEK IN VARIOUS SECTIONS OF THE COUNTRY AS 

J^QWS iSCCllOIl GATHERED BY THE 84 SPECIAL WRITERS AND CORRESPONDENTS OF "THE 

Manufacturers' Contest Association Makes a Ruling on the Stock Car Definition — Troy Show Opens Its Doors 
to Big Crowds — Preparing for the Newark Show — The Recent Exhibition in the Quaker City Was a Huge 
Success— Brooklyn Show Will Be Attractively Staged — Thomas Neal Chosen President of General Motors — 
Independent Displays Form an Interesting Feature at the Big Show at Chicago — Preparing for Local Shows 
Throughout the Country — American Cars Are Gaining Ground in Australia — Short News of All Sorts. 



M. C. A. Defines Term "Stock" Car for Contests 



CHICAGO, Feb. 1— At a special meeting of the Manufac- 
turers' Contest Association held in this city to-day many 
details of the rules governing stock cars for the coming 
season were gone over and amendments suggested and voted 
upon. 

One of the leading features in the rules consisted in revamp- 
ing the stock car definition so that it can be more readily under- 
stood by the promoters throughout the country. 

The stock car definition in its new form is divided into ten 
or eleven numbered paragraphs, each paragraph dealing with one 
particular phase of the stock car. The general meaning of the 
definition has not been altered much. 

For this season a stock model will be one that must be 
registered with Contest Board thirty days in advance of any con- 
test in which the model is entered. According to the new rules 
it will be necessary for a member of the technical committee to 
visit the factory and check up the car parts with those on the 
car certificate. 

This done, the car will be given a registration number by which 
number it will be known throughout the entire contest season 
In defining the stock car, the fact has been made clearer that 
there must be twenty-five cars of the model built before they will 
be accepted as stock, or registered, or allowed to start. 

In addition to this, the maker must during the year beginning 
July 1 and continuing to June 30 of the following season build 
a percentage of his total output of these models, the same as 
last year. 

In order to properly cope with the commercial car situation a 
committee consisting of Walter White, James Joyce and Walter 
W'ardrop was appointed to look into the commercial situation 
with a view of reporting back to the association at a future date. 
The general impression prevails that the commercial car tests 
up to the present have not done the truck industry much good 
other than by way of general publicity and that the rules have 
not brought out the most important problems of the truck in- 
dustry. 

It is the intention of the association to have a complete set of 
rules governing commercial tests framed and to favor not grant- 
ing any sanctions for commercial tests until such rules have been 
formulated. 

A supreme court for motordom was outlined at to-day's ses- 
sion when the members took up the matter of forming a review- 
ing board of the association which will be the court of last re- 
sort in contest matters. It was proposed that a fee of $1,000 be 
required of any contestant who desires to bring his protest to the 
jurisdiction of the board. 

This sum would be forfeited to the board no matter what 
decision might be rendered finally. The association will remain 
in session over to-morrow and the complete findings will not be 
made public until some time later. 



Banquet as Show Curtain-Raiser 

Chicago, Jan. 28 — The annual banquet of the Chicago Auto- 
mobile Trade Association held last night at the Chicago Athletic 
Association, was, as usual, a curtain-raiser to the show in that 
it brought together the local tradesmen and some of the big 
exhibitors who took advantage of the occasion to review trade 
conditions and felicitate themselves on the prosperity that looms 
up ahead. The affair also marked the beginning of the end of 
the present administration, of which Louis Geyler is the head. 
The annual election which will take place shortly will see Mr. 
Geyler succeeded by N. H. Van Sicklen, Sr. 

With Thomas J. Hay acting as toastmaster the evening was 
featured by the remarks of Hugh Chalmers, president of the 
Chalmers Motor Co., who addressed the meeting on salesman- 
ship, the speech bristling with witty epigrams and toned through- 
out with optimism as to the future of the industry. 

Other speakers included: Vice-President Schuyler of the 
Michigan Avenue Trust Bank, who talked on the relations be- 
tween the bankers and' the motor trade; S. A. Miles, general 
manager of the X. A. A. M., who explained the various angles 
of the different motoring organizations: David Beecroft, presi- 
dent of the Chicago Motor Club, who pointed out the growth of 
the industry, while F. L. Estep, of the Chicago Examiner, spoke 
on the relations existing between the press and the trade, and 
Everett C. Brown, president of the Amateur Athletic Union and 
former president of the Chicago Athletic Association. 



Blanks for Canadian Reliability 

Winnipeg, Jan. 33 — Entry blanks for the Canadian National 
Reliability Tour of 191 1, promoted by Modern Pozver of this 
city, have been issued to the trade. The run starts August 1 
from Winnipeg and circles northwest, touching Moose Jaw. 
Medicine Hat, Calgary, Edmonton, Saskatoon, Brandon and 
other places, being about 2,300 miles long. The rules that will- 
govern are those of the Contest Board. 

Entries close July 15. The cars will be classed according to 
the usual price divisions but the basis will be F. O. B. Winni- 
peg, rather than the manufacturers' list rates. The trophy is a 
bronze plaque of ornate design, with a number of subordinate 
prizes for those entrants whose scores most nearly approximate 
that of the winner. 



Grossman Company to Move 

New York, Jan. 30 — The Emil Grossman Company will re- 
move from 232 West Fifty-eighth street to the Motor Hall, 248- 
250 West 54th street. New York. It will occupy one-half of the 
fourth loft, 62 by 85 feet, with an automobile freight elevator. 
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First Troy Show Has Full Line of Fine Cars 



TROY, X. Y., Jan. 30 — The first automobile show con- 
ducted in Troy opened rather quietly this evening with a 
splendid line of automobiles on display in the State 
Armory. The attendance at the first session was small com- 
pared with the crowds that ordinarily visit the first night of 
other automobile shows, but it was of comfortable size and the 
various displays were most carefully inspected by the visitors. 

The show has been promoted by the Automobile Club of Troy, 
under the auspices of the Troy Military Companies. The drill 
floor of the building is 124 by 232 feet, 
giving a surface of nearly 30,000 square 
feet. Eighty-five models are shown, rep- 
resenting forty-four different makes and 
the widest sort of choice in the matter 
of power, type, body and price. 

The Second Regiment Band has been 
engaged for the whole week and excel- 
lent musical programs have been ar- 
ranged for each session. The plan of 
decorations is comprehensive and has 
been carried out with much care. The 
interior of the massive drill hall has been 
covered with thousands of yards of gold 
and white bunting and 3,000 colored in- 
candescent lamps are so associated with 
the cloth decorations as to convert the 
hall into a most artistic setting for the 
automobiles. 

Wicker columns are used to mark the 
lines between the various displays and 
these are surmounted with crowns of 
electric lights and wreathed in smilax. 
The decorative feature of the interior is 
a sunburst of lights arranged high on 
the South wall of the building and con- 
taining hundreds of electric bulbs. On- each side of the sun- 
burst there is a big five-pointed star, pricked out in lights. Along 
the balcony rail clear around the main hall there are electrical 
devices every 20 feet, while strings of lights depend from them 



and also others are artistically draped in numerous places 
throughout the building. 

Strings of smilax and palms and plants have been placed liber- 
ally in the exhibition spaces. 

Society night will take place Thursday and preparations have 
been made to entertain a large attendance. A special program, 
including several spectacular features will be given on that occa- 
sion and a military air will be imparted by a dress parade of 
the three Troy companies, under the direction of the brigadier- 





General view of the first annual automobile show In the State Armory at Troy. N. Y. 



Velle and Stevens-Duryea exhibits at the Troy Automobile Show 



general commanding, which will be given during the evening. 

The show space is divided into thirty-four booths of ample 
size as follows : 

Booth 1 — Troy Insurance Co., Automobile and other kinds of 
insurance. 

Booth 2 — Rensselaer Automobile Ex- 
change ; two Moon touring cars and a 
chassis. 

Booth 3 — J. E. Falle ; Brush runabout, 
one model. 

Booth 4 — Troy Automobile Exchange: 
Chalmers, five models : Pierce-Arrow, 
four models. 

Booth s— Albany Rubber Tire Co.: 
Selden, three models. 

Booth 6 — George W. Wait: Elmore, 
four models. 

Booth 7 — Oliver DuCharme : Pennsyl- 
vania and Auburn. 

Booth 8— Scott D. Nichols: Ford, one 
chassis ; three cars : Premier, one model. 

Booth 9 — United Motor Albany Co.: 
Columbia, Maxwell and Sampson truck. 
Booth 10— Tiona Oil Co.: Gasoline. 
Booth n-12— Automobile Club of 
Troy. 

Booth 13— Commercial Union Tele- 
phone Co. : Wayside telephone systems. 

Booth 14— Albany Motor Car Co.: 
Thomas, one model; Cadillac, chassis and 
three models. 
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Booth 15— Betts Auto Co.: Oldsmobile, two models; Middleby, 
Reading 40. 

Booth 16— Bolton-Myers Auto and Truck Co.: Haynes and 
Parry. 

Booth 17 — Rayno, Bois and Reid: Marmon and Jackson. 

Booth 18— Wilson Automobile Co.: Fiat, chassis and touring 
car; Pullman and Chase delivery truck. 

Booth 19— C. S. Ransom : Lozier, Hudson and Stevens- 
Duryea. 

Booth 20 — George H. Snyder: Velie, three cars. 
Booth 21 — Hudson Valley Auto Agency : Winton. 
Booth 22— Albany Garage Co. : Simplex, Palmer and Singer 
and Peerless. 

Booth 23— Troy Everitt 30 Co. : Everitt touring car. chassis 



For Dakota Road Control 

Pierre. S. D., Jan. 30 — The question of road improvement and 
good roads occupied the attention of the delegates to the con- 
servation meeting here. 

The discussion finally resulted in a vote of the convention in- 
dorsing a law which will leave the control of the roads in the 
hands of the civil township organizations unless they see fit by 
vote to surrender their rights to the county. 




Plerce-Arrow and Chalmers Models In the exhibit of the Troy Automobile Exchange 

and a complete set of parts, besides the Keen Self-Starte*. 

Booth 24— N'ew York Telephone Co. : Phone systems and 
service. 

Booth 25— Fred V. Clute: Pope-Hartford. 
Booth 26— J. A. P. Ketchum: Pack- 
ard. 

Booth 27 — Trojan Garage: Locomobile, 
Stoddard-Dayton and Buick. 

Booth 28— Payne Automobile Co.: 
E-M-F, Flanders and Studebaker-Gar- 
ford. 

Booth 29 — Troy Motor Carriage Co. : 
Mitchell, Speedwell and Kelly truck. 

Booth 30— C. H. Abbott: American, 
Stanley steamer. 

Booth 31— Troy Motor Vehicle Co. : 
Cortland delivery. 

Booth 32— The Wilbur Auto Sales Co. : 
Regal, Cole, Corbin and Kisselkar. 

Booth 33— George H. Snyder: Stearns, 
chassis and three cars. 

Booth 34— Burdick and Hartwell : 
Alco. National, Abbott-Detroit, Hupmo- 
bile, Alco truck. 

A Curtiss aeroplane has been in- 
stalled in the basement of the armory and 
Aviator Stevenson is scheduled to at- 
tempt a flight during the week, depending 
upon weather conditions. 

The managers of the show are F. M. 
Baucus and F. N. Barhydt. 



Fifty-two Exhibitors at Baltimore 

Baltimore, Md., Jan. 30— Practically all arrangements are 
completed for the annual automobile show to be given at the 
Fifth Regiment Armory from February 
21 to 25 under the auspices of the Auto- 
mobile Club of Maryland and the 
dealers' association. Fifty-two exhibi- 
tors are scheduled to occupy space in the 
huge armory. Thirty-two of these are 
representatives of motor cars, while the 
other twenty are dealers in accessories 
and supplies, etc. As most of the auto-* 
mobile dealers handle two or more cars 
the various makes of autos to be repre- 
sented at the show will be more than 
fifty. 

The decorations will be uniform and 
will consist of more than fifty huge pil- 
lars, wound about with vines, which will 
be built up from the floor. On the top 
of each pillar will be the names of the 
respective motor cars, on a four-sided 
glass box with electric brlbs inside to 
show it off. The lettering will be in 
orange with a black background, the 
Automobile Club of Maryland's colors. 
The only individual decorations that will 
be permitted will be potted plants and 
cut flowers, in addition to the carpeting, 
which will be restricted to a green coloring. 

As Washington's birthday will fall within the dates selected by 
the management, it is expected that the holiday will result in a 
largely increased attendance. 




View along one of the aisles, showing the scheme of decoration at the Troy Show 
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Newark's Effort Will Rank High Among Local Shows 



NEWARK, X. J., Jan. 30— With the First Regiment Armory 
taxed to its utmost to accommodate the exhibits, New- 
ark's Fourth Annual Automobile show, during the week 
of February 18-25, will surpass in the number and variety of cars 
any show ever held in the State and will take rank with the big 
national exhibitions. With one or two exceptions, every stan- 
dard make of pleasure car told in the East, ranging in price 
from $400 to upwards of $6,000, is included in the list of ex- 
hibits that will be seen here. The complete list of exhibitors, 
with location of spaces, follows : 

PLEASURE CARS 

Space 

No. Firm Car. 

I- 6 J. W. Mason, Maxwell, Columbia. 
7-S H. J. Koeh.er &. Co., Uupmobile. 
9A-10 Central Motor Car Co., Regal. 

II- 13 A. Elliott Ranncy Co., Hudson. 
14-15 J. J. Meyer, Auburn. 

16-18 N. J. Overland Co., Overland. 

19-24 Ellis Motor Car Co., Plerce-Arrow. 

25 Wm. W. Elder, Abbott-Detroit. 

<26-27 The Woolston Co., Oakland. 

28-30 J. M. Quinby & Co., Isotta-Fraschini, Simplex, S. G. V. 

31-32 The Haynes Auto Co., Haynes. 

33-34 Weldon & Bauer Co., National. 

35-36 A. G. Spalding & Bro., Stevens-Duryea. 

37-40 Peerless Motor Car Co., Peeress. 

41-44 Paddock-Zusi Co., Chalmers. 

45-47 Uickey Machine Co., Marmon. 

48-50 Llnkroum Auto Co., Winton. 

51-54 Greene Motor Car Co., Locomobile. 

56-68 Detroit Cadillac Co., Cadillac. 

59-61 K. M. Owen Co., Reo. Premier. 

62-63 The Oldsmobile Co. of N. Y., Oldsmobile. 

63A O'Neil Motor Car Co., Paterson. 

64 A. J. Hague, Jr., Inter-State. 

65-67 Waring Motor Car Co., Marion. 

68-72 F. L. C. Martin Auto Co., Alco. Mitchell. 

73-74 N. J. Automobile Co., Moline. 

75-76 Hiram L. Fink, Elmore, Mercer. 

77 E. R. Thomas Motor Co.. Thomas. 

78-79 Lee Automobile Co., De Tambie. 

80-81 Fiat Auto Co., Fiat. 

82-83 Correja Motor Car Co., Correja. 

84-85 Lnzler Motor Car Co., Lozler. 

86-90 Buick Motor Co.. Buick. 

108-109 West Side Garage. Moon. 

110-111 Wallace-He Wilde, Cole. 

112-113 Alexander Brunner, Kline Kar 

114 Reynolds & Erwin, Penn. 

115-116 E. D. Carlough, Franklin. 

117-118 Studebaker Bros. & Co., Studebaker, E-M-F and Flanders. 

119-121 Stoddard Motor Car Co., Stoddard-Dayton. 

122-125 Packard Motor Car Co., Packard. 

126-127 B. F. Adams & Co., Bergdoll. 

128 Electrical Maintenance & Repair Co.. Detroit Electric. 

COMMERCIAL CARS 

90A-92 F. L. C. Martin Co., Alco, Rapid. 

93 Veerac Sales Co., Veerac. 

D4-95 Atterbury Motor Car Co., Atterbury. 

96 K. M. Owen Co., Reo. 

97 Peerless Motor Car Co., Peerless. 

98 Packard Motor Car Co., Packard. 
99-100 W. G. Dunham & Son. Auto Bodies. 
101-102 Commercial Main. & Motor Co., Grabowski 
103-104A Crescent Auto Co., Mack. 

10ti-107 Autocar Company. Autocar 




Showing a Studebaker automobile fitted with an American "Ever 
Ready" automatic engine starter, which works by pressure on 
a pedal, the latter being located at a convenient point on the foot- 
board of the car 



ACCESSORIES 

1-2 W. S. Sheppard, Oils. 

3-4 .V Y. Auto lop and Supply Co., Supplies. 

5 Norben OH Co., Oils. 

6 W estern Mfg. Co., Shock Absorbers. 

7 Col-Mac Co., Carbureters. 

S Hardman Tire & Rubber Co., Tires. 

9 C. E. Garrabrant, Pyrene. 

10-11 Standard Oil Co., Oils. 

12 Charles J. Byrne, Vulcanizers. 

13 N. J. Motor Equipment Co., Supplies. 

14 P. C. W. Mfg. Co.. Tire Tools. 

15 Wilcox Auto Co., Tire Rims. 

Hi Meteor Gas Tank Co., Tanks, Oi:s and Greases. 

17-18 Newark Glass Co. 

19-20 G. O. Graves & Co., Bodies. 

21-22 N. J. Auto Top Mfg. Co., Auto Tops. 

23 Essex Storage Battery & Rep. Co., Batteries. 

24 L. Lawrence & Co., Bodies. 
26 Meyers Brothers, Supplies. 

26 Economy Auto Supply Co., Supplies. 

27 National Oil & Supplv Co.. Oils. 



Quaker Show a Great Success 

Philadelphia, Jan. 30 — After two weeks of uninterrupted suc- 
cess, during which time the highest hopes of the most optimistic 
were exceeded, Philadelphia's Tenth Annual Automobile Show, 
the first attempted solely of cars licensed under the Selden patent, 
under the auspices of the Philadelphia Licensed Automobile 
Dealers' Association, came to a successful end Saturday. While 
the average daily attendance during the second week, devoted to 
motor trucks, delivery wagons and electrics, fell slightly below 
that of the first week, it was all that could be desired, and the 
interest manifested has naturally been a source of profit. 

Then, too. it should be remembered that visitors to the final 
week's display were not merely of the pleasure-seeking class, be- 
ing composed in the main of men who attended for the purpose 
of having demonstrated to them just why it would be to the ad- 
vantage of themselves and to the houses and firms they repre- 
sent to permanently supplant the horse-drawn method of trans- 
porting their wares by the motor^propelled vehicle to meet the 
increasing demands being made on their delivery systems. And 
never, in this city at least, have the manifold advantages of the 
truck been more forcibly demonstrated as regards general econ- 
omy, facility of transportation, relative speed and reliability. 

And what is true of the truck section of the show holds equally 
as well as far as the electric feature was concerned. The ease 
of operation, grace and general degree of cleanliness of this ma- 
chine have especially commended it as an ideal town car. Its 
appeal is irresistible to those living a considerable distance from 
the shopping district of the city, where the ordinary means of 
transportation at best are inconvenient and a source of no little 
loss of time. 

In connection with the motor vehicle show this week local city 
and fire department officials were treated to the sight of an auto- 
mobile fire engine in action on Friday. The test was held pre- 
paratory to the acceptance by the city of this style of fire-fighter, 
which, if the committee of local officials witnessing the demon- 
stration agree was a satisfactory one. will eventually supersede 
the horse-drawn apparatus and its attendant difficulties. An ap- 
propriation looking toward that end has already been provided 
by Councils, which will probably be applied to the outlying sec- 
tions, they being the first to benefit. The demonstrating engine 
used was the product of the Knox Company. 

All told, the truck department of the show comprised seventeen 
different makes and ranged from the light wagon for the delivery 
of small parcels to mammoth vehicles capable of transporting the 
most cumbersome and burdensome load. 

The insufficient capacity of the armories is the only discordant 
note in the aftermath of the show, and it is to be hoped that all 
the talk of a convention hall of large dimensions, which has 
hitherto vaporized into thin air, will take on a more substantial 
form before another year rolls around. 
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Salmon Pink and White Brooklyn Show Colors 



BROOKLYN', Jan. 30 — Judging from present indications the 
Brooklyn Automobile Show, which is to be held in the 
Twenty-third Regiment Armory from February 18 to 25, 
under the auspices of the Brooklyn Motor Vehicle Dealers" As- 
sociation, will be one of the greatest motor car exhibitions held 
by dealers in this country. 

Already forty-seven different makes of cars are scheduled for 
exhibition. A number of accessory dealers have secured space 
and everything in the way of fittings will be displayed. The big 
armory will be filled to overflowing with everything that is new 
and interesting in the motor world. 

At a largely attended meeting of the association, last week, at 
which were present Manager Charles H. Green, Master Decor- 
ator M. A. Singer and the chairmen of the various committees 
who are carrying out the details of the show, it was learned that 
$50,000 is being expended for the decorating of the big armory. 

The colors that will predominate throughout the scheme are 
salmon pink and white. Uniformity in the signs of the exhibitors, 
furniture and decorations will be carried out. The exhibition 
spaces are to be covered with a green carpet and the walls are 
to be hidden by a soft green fabric. The big girders of the 
building will be entirely hidden by a canopy. 

The work of decorating the armory interior will begin the 
latter part of this week and it is promised that everything will 
he in readiness when the doors are thrown open to the public. 

Joseph D. Rourk. chairman of the entertainment committee, 
reported at the meeting that his committee has secured Caroline 
B. Nichols and the famous Fadette Women's Orchestra, of 
Boston. 

It was decided at the meeting that the show be open to the 
public from 1 o'clock p. m. until 11 o'clock p. m., with the ex- 
ception of the first night of opening, when the doors will be 
thrown open at 7:30 p. m. There will be a matinee price of 
twenty-five cents charge each afternoon during the week with 
the exception of Tuesday, February 21, which is to be known 
as "Society Day," when there will be a charge of one dollar for 
the entire day and night. The price of admission in the eve- 
nings, excepting Tuesday evening, will be fifty cents. 

The committees represented at the meeting and their respective 
chairmen were as follows : Exhibition, C. F. Batt ; reception, E. 
T. Bloxham: finance, H. L. Carpenter; entertainment, J. D. 
Rourk: press. W. H. A. Bruns; transportation, A. W. Blanchard. 



Regal, Appe rson, Detroit, Buick. Welch, Paige-Detroit, White, 
Rauch & Lang, Pullman, Bergdoll, Warren-Detroit, Marion, 
Locomobile, Interstate, Columbus, Washington, and Thomas. 



Space a Problem at Washington 

Washington, D. C, Jan. 30 — Plans for the show to be given 
by the Washington dealers during the week of February 13 
are rapidly maturing. The show committee has the project 
well in hand and the indications are the annual exhibition will 
be the largest and best in the history of the local trade. It 
is whispered about in trade circles that President Taft will again 
honor the show by his presence. It will be remembered that last 
>car President Taft, who is an ardent motorist, dropped into 
the show late in the afternoon and spent some time inspecting 
the various cars. He was so pleased with his visit that it is 
thought probable he will repeat it this year. 

Every inch of space has been taken in the show and there are 
a number of prospective exhibitors clamoring for room in which 
to show their goods. How to meet the demand is one of the 
problems confronting the show committee. 

The following cars will be exhibited : Brush, Reo, Woods, Cole, 
Lion. Schacht. Stoddard-Dayton, Stoddard, Rambler, Mclntyre. 
Moline. Haynes. Ford, Velie. R-O. Overland, Oldsmobile, E-M-F. 
Flanders. Studebaker, Maxwell. Columbia, Pierce-Arrow, Cadil- 
lac. Raker. Packard, Hupmobile. Chalmers. Stevens-Duryea. 
Peerless. Matheson. Pope-Hartford, Oakland. Moon, G. J. (i. 



Overflow Show at Worcester 

Worcester, Mass., Feb. 1 — The demand for space at the Auto- 
mobile Show to be held in the Auditorium Feb. 7 to 11, under 
the auspices of the Worcester Licensed Automobile Dealers' As- 
sociation, has been so large that the Franklin garage, one of the 
largest in the city, situated near the main show building has been 
secured for an overflow show space for 73 exhibits ; the capacity 
of the auditorium has all been contracted for. while but little 
remains to be disposed of for the overflow. 

Many special features have been arranged for, including the 
Martha Washington coupe which attracted attention at the 
Xew York show. Society night and Club night, for which all 
auto clubs in Worcester county will be invited, will be featured. 

C. W. Campbell, architect and designer of the Boston Auto 
show, will have charge of laying out plans and decorations of 
the show, which will be the first affair of the kind in Worcester 
on any such elaborate scale. 



Both Pittsburg Shows Prosper 

Pittsburg, Jan. 30 — The two Pittsburg shows are getting along 
nicely. The Exposition Automobile Show has secured a num- 
ber of attractions including five aeroplane manufacturers. A 
recent meeting of the Exposition Automobile Show Society was 
held at the Hotel Schenley with thirty members present. 

The Duquesne Garden Show has secured the services of the 
Pittsburg Symphony Orchestra as a big musical feature. The 
entire seating including boxes and chairs will be covered by a 
platfrom, thus increasing the floor space about 5000 square feet. 



Grand Rapids Has Show Fever 

Grand Rapids, Mich., Jan. 30 — What bids fair to be one of 
the large automobile shows of the country this year and one 
which will rival all collections of automobiles of various makes 
and models and designs ever drawn together under one roof 
in Western Michigan or perhaps the entire State will be the dis- 
play of the Grand 
Rapids Automobile 
show to take place 
Feb. 15 and con- 
tinue three days. 

It is estimated 
that there will be 
$300,000 worth of 
191 1 models on 
exhibition. The 
Auto Dealers' As- 
sociation is the 
formal sponsor 
for the big enter- 
prise, but the show 
will be conducted 
under the auspices 
of the Grand 
Rapids Herald. 
A. H. Vandenberg 
is chairman of the 
show committee 
and C. L. Merri- , . _ _. , . _ , . 

Joseph Borovltz, Chief Engineer of the 
man is manager Adams Brothers Company, Kindlay, O. 
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Thomas Neal Chosen President of General Motors 



DETROIT, Jan. 30 — Thomas N'eal, for years the head of 
the Acme Qualities Company, of Detroit, and one of the 
best known manufacturers of this city, has been chosen 
by the board of directors of the General Motors Company to be 
the president of that concern. Mr. Neal's acceptance of the posi- 
tion is announced. The salary, it is stated on good authority, has 
been placed at $50,000. 

The meeting of the board of directors at which Mr. Neal's 
election took place also resulted in a full choice of officers as 
follows : 

President, Thomas Neal, Detroit ; vice-president, E. O. Wood, 
Flint; secretary, Standish Backus, Detroit; treasurer, James T. 
Shaw, Detroit ; controller, C. A. Magee. Detroit. 

Mr. Neal was selected, it is understood, because of his record 
as a manufacturer and a systematizes He has not been identified 
with the motor car manufacturing industry heretofore, the Acme 
Qualities being a maker of paint. It is understood that 
he will retain his connection with the Acme Qualities, though 
he has systematized the work of that enterprise to an extent 
which will allow him to devote all his energies at present to the 
reorganization of the General Motors. 

Mr. Wood was formerly the assistant to W. C. Durant when 
the latter was the guiding spirit of the General Motors corpora- 
tion. He will reside in Flint and will work in close touch with 
the main office of the corporation, which will soon be established 
in Detroit. 

Mr. Backus is a young Detroit attorney who has had charge 
of the legal affairs of General Motors for some time. 

Mr. Shaw has been for some years identified with J. S. Lap- 
ham & Company and is a well-known Detroit business man. It 
is said that a total of $60,000,000 a year will pass through his 
hands as treasurer. Little is known locally of Mr. Magee, who 
came here recently from St. Louis. 

Until further announcement and perhaps permanently the head- 
quarters of General Motors will be located in the upper floors 
of the Buick salesroom on Woodward avenue. Whether or not 
other arrangements will be made later is a matter of doubt. At 
present, both Mr. Shaw and Mr. Magee have offices there. 

Vice-president Wood returned Saturday from a visit to New 
York, where he went to inquire into the slump which has recently 
affected General Motors securities. He announced here that, in 
his opinion, the stock was being affected by a bear movement, 
inaugurated by parties desiring to secure control of the properties. 
Mr. Wood believes that the situation will speedily be remedied 
and predicts a bright future for the newly reorganized properties. 
Nearly all the 20 and more properties of General Motors are 
now running, particular activity being in evidence at the Cadillac. 
Buick and Oldsmobile plants. 



Secretary Murphy, speaking on behalf of W. C. Durant, author- 
ized the following statement with regard to the absence of the 
name of Mr. Durant from the list of officers : 

"W. C. Durant is first vice-president of General Motors and is 
a member of the board of directors and finance committee of 
that organization and is actively identified with the management. 
Mr. Wood's mission in New York was to sign the permanent 
certificates which will replace the temporary certificates of in- 
debtedness, the basis of the recent $15,000,000 flotation. In 
reality Mr. Wood is not a director of General Motors." 

W. J. Mead is also a hold-over vice-president. 



Quakers Give Annual Dinner 

Philadelphia, Jan. 30 — Unanimity of opinion regarding the 
abolition of toll gates, the building and maintenance of good 
roads, the good work being done by the Quaker City Motor Club 
in that direction and the Fairmount Park Road Race character- 
ized the remarks of the speakers at the third annual banquet of 
the Quaker City Motor Club held in the Hotel. Walton last week. 
About 153 members, guests and representatives of the press at- 
tended and the consensus of opinion was that it was the most 
successful yet held and that the cause of good roads and a State 
highway in Pennsylvania from Philadelphia to Pittsburg was 
given a substantial boost. 

The Quaker City Motor Club was hailed as a pioneer in road- 
building and was eulogized for its indefatigable work in season 
and out of season in this movement, and for the admirable way 
in which the club has conducted the annual road race in Fair- 
mount Park. The assembly room in the Hotel Walton was beau- 
tifully decorated for the occasion with flowers and ferns and an 
orchestra completely hidden by banks of ferns dispensed music 
throughout the evening. 

Joseph P. Rogers, one of the leading lights of the local bar, 
filled the post of toastmaster and wittily introduced the various 
speakers of the evening. 

Charles Thaddeus Terry; Webster Grim, late candidate for 
Governor of Pennsylvania: S. M. Butler, who announced that in 
future a grand circuit of automobile racing would be established 
— along lines similar to that under which horse racing is con- 
ducted each year — and that the Fairmount Park race would form 
a feature of this circuit ; John Weaver, ex-Mayor of Philadel- 
phia : Nathan T. Folwell, president of the Manufacturers' Club; 
Henry F. Walton, Prothonotary of Philadelphia, and J. R. C. 
McAllister, head of the finance branch of the city government, 
all exploited the virtue of the automobile and the building of 
,yood roads. 




PLANT WHERE THE NEW AL DEN SAMPSON CAR IS BEING MANUFACTURED AT DETROIT, 
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Private Displays Feature of Chicago Show Season 



CHICAGO, Jan. 30— One of the features of the Chicago 
show season is the number of outside exhibits of auto- 
mobiles. Over a score of different makes of automobiles 
are being displayed in various places in the city. Among these 
private displays are the following : 

Ford : By the Ford Motor Co.'s Chicago Branch, 1444 Michi- 
gan avenue. 

Palmer & Singer : By the Chicago agency in the Auditorium 
lobby. 

Warren-Detroit : La Salle Hotel. 
Paige-Detroit: La 'Salle Hotel. 
Ideal Electric : La Salle Hotel. 
Cunningham : La Salle Hotel. 

McFarlan Six : Charles A. Coey, 1426 Michigan avenue. 
Mais Truck : Charles A. Coey, 1426 Michigan avenue. 
Abbott-Detroit: Centaur Motor Co.. 1725 Michigan avenue. 
Henry: Henry Motor Car Sales Co., 1507 Michigan avenue. 
CuttiiiR : Chicago Coach and Carriage Co., 1223 Michigan ave- 
nue. 

Oakland : 2019 Michigan avenue. 
Empire : 2025 Michigan avenue. 

Grout : Garfield Park Auto Co., 1407 Michigan avenue. 

Have-s Six : 1346 Michigan avenue. 

Paterson : 1420 Michigan avenue. 

Imperial: 1407 Michigan avenue. 

Whiting : 1420 Michigan avenue. 

Velie : Velie Motor Car Co., 1615 Michigan avenue. 

Regal : Regal Motor Car Co., 1460 Michigan avenue. 



Personal Angles of Chicago Show 

Chicago, Feb. 1 — There is a goodly representation of the 
United States Motors allied companies at the various exhibits in 
the Coliseum and Armory. 

President Benjamin Briscoe came in Wednesday together with 
Horace Delisser. Frank Briscoe and Sales Manager Harris are 
in from Detroit. H. W. Nuckols and F. E. Dayton are to be 
found at the Columbia booth. Sales Manager Jamieson and 
Gridley and Addams from the Stoddard-Dayton are here. Others 
of the United States Motor family who are busy in their 
various capacities are Advertising Manager Monty Hallowell, 
L. A. Van-Patten of the Alden Sampson, Berry Rockwell of 
the Maxwell, James Evans of the Brush and L. E. Latta of 
the Maxwell. 

C. C. Winningham is at the Hudson stand. H. E. Coffin is 
booked for a meeting here. Designer Fred Toome. of the 
American of Indianapolis, is taking an active part in making 
converts for his original designs. 

M. H. Cormack came on from the Brooklyn factory to look 



after the welfare of the newly launched Atlas chains. 

Fred Keating is in charge of the Dorian rim booth. With 
him is Fred Simone, one of the Dorian experts, who is changing 
both tire and rim under trial conditions in a minute with the 
Dorian Q. D. equipment. 

C. A. Emise, of the Lozier Co., is around the Lozier exhibit. 

Guy Hutchinson is heralding Corbin merits. 

Lee F. Counselman and Harry Ford are prominently arrayed 
with Chalmers cohorts. 

Hugh Chalmers is at the Blackstone. 

H. M. Leland and K. P. Drysdale, of the Cadillac, are promi- 
nent figures. 

J. E. Pratt. Vernon Law and William Lavin are representing 
the Pierce factory from Buffalo. 

Frank Joyce came to aid the forces with the Chicago Alco 
crowd. 

J. D. Murphy is looking after Selden interests. 

Advertising Manager Bryant, of the Franklin Co., will be 
away from the Salt City for both weeks of the Chicago show. 

C. H. Warner, of the Warner instrument company, is enjoy- 
ing the situation. 



Moving Sampson Plant to Detroit 

Dkthoit, Jan. 30 — Formal announcement of the large plans of 
the Alden Sampson Manufacturing Company have created a stir 
in local manufacturing circles. This firm is now operating a 
large factory just north of the city in Hamtranick. Up to to-day 
it also operated a large factory at Pittsfield, X. J. The ma- 
chinery of the Pittsfield plant is now on the way to Detroit. 
When it arrives and is installed Detroit will be in possession of 
another very large motor truck factory. 

The decision to abandon the Pittsfield plant and concentrate 
all the energies of the Alden Sampson Company in Detroit was 
recently made. The details have been arranged by Morris Grab- 
owsky, of this city, the vice-president of the company. 

To-day, when the assigned work at Pittsfield has been com- 
pleted, the loading of two special trains was begun, motor trucks 
being employed for much of the transportation between the 
factory and the siding. It is estimated that the work of trans- 
porting the machinery and other equipment will consume in the 
neighborhood of two weeks. The trains will be left on the 
Alden Sampson Company's Detroit siding and work will begin 
immediately installing the machinery. 

The Pittsfield factory has been manufacturing the company's 
road train, and the four and five-ton trucks. The Pittsfield fac- 
tory has been in operation since 1904. The Detroit factory is a 
development of the past year, since the absorption of the Alden 
Sampson Company. 




MICH. THE FIRST CAR PUT OUT IS BEING SHOWN AT THE CHICAGO COLISEUM 
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American Cars in the Australian Field 

(By a Special Correspondent) 



SYDNEY, N. S. W., Jan. 2— Australia, like other civilized 
countries of the world, is making good progress with 
motors and to-day the number of cars registered through- 
out the Commonwealth is nearly 10,000, made up as follows in the 
five different States: New South Wales. 2,500; Victoria, 2,600; 
South Australia, 2000; West Australia, 950; Tasmania, 8oo. 

In addition to this number there are about two hundred taxi- 
cabs and other vehicles plying for the public hire. Looking back 
as recently as two years ago, there were only about a third of 
this number of cars and these were chiefly used in the cities, the 
country farmer having then a poor opinion of the utility of the 
motor; but to-day he is fast recognizing the value of the auto- 
mobile, and motor cars are to be seen in every district. 

A gold boom .recently sprang into existence in West Australia 
and the usual rush for claims immediately followed. It startled 
the ears of many when they heard that the first to reach the 
field used motor cars and thus secured the best blocks. 

The Knight-engined Daimler has taken on wonderfully well 
since its introduction less than eighteen months ago, which is a 
following of its great boom in England. All the leading British 
cars are placed on the Australian market, but in most instances 
their sale is inferior to that of the Continental cars, despite the 
preference of tariff in favor of the British car. New garages 
are going up very rapidly in numbers and they are being built 
and equipped in a modern style and in some instances they almost 
equal European garages. 

One of the most striking features of the Australian trade is 
the rapid growth of sale of American cars. Less than two years 
ago the only American cars to be seen were a few Fords, Reos 
and several cheap cars of the air-cooled and friction gear type 
in New South Wales and several Oldsmobiles in the other cities. 
Although the Fords and Reos gave their owners good service, 
the American cars were termed "Yankee rubbish," principally 
owing to the fact that the previous importations of American 
cars were of the cheapest class made and the agents cared little 
or nothing for the cars after they once sold them. But to-day 
the situation is completely changed, and in Sydney alone there 
are hundreds of American cars to be seen running through the 
streets, comprising chiefly Fords, Cadillacs, Reos, Buicks, 
Brushes, Hupmobiles, while the latest introduction to these 
shores are, viz.: The Thomas, Cole "30," Maxwell, Overland. 
Chalmers-Detroit, E. M. F. and Moline. 
Practically every agent in Australia is now including an 
* American agency in his 191 1 program, and such cars as the 
Packard, Peerless, Studebaker and Stoddard-Dayton are to be 
introduced, and their advent is being eagerly waited by every 
one who uses a motor car, and when these cars are on the roads 
the Australian motorist will find that American cars are a better 
proposition than he first thought them to be, especially when they 
are tested on the rough country roads. It is on the country 
roads where many a good European car fails, owing to the low 
ground clearance, weak springs and axles, and also the excessive 
weight of European cars in proportion to the power of the engine 
causes them to be useless in sandy and muddy country. 

Having experience in America with bad roads, the American 
manufacturer is looked upon as the most likely to fill the bill for 
cars to suit Australian requirements. 

In addition to the makes of cars mentioned above, the K. R. 
T. T, Mitchell, Marion, Parry and Paige-Detroit have all found 
agents in Australia. Each agent is guaranteeing a fair num- 
ber of orders, and the prospect of the future seems that agents 
will have to force the sale of American cars in order to get rid 
of their consignments. Most of these agencies have been placed 
by a house of manufacturer's agents who deal principally in 
American products. 

Taking into consideration that every agent in Australia has 
several British and Continental agencies to look after, it is 



hardly probable that he will be easily induced to accept another 
line of American cars, so that makers who are not already repre- 
sented will have to look for new companies starting business or 
they will have to induce the present agents to drop a European 
line in favor of their cars. 

Now, as a matter of fact, the European manufacturer is get- 
ting alarmed at the American invasion, and at the present A. W. 
Roslington, of the Belsize Motor Company, Manchester, Eng- 
land, is traveling throughout Australia and New Zealand renew- 
ing contracts with his agents, while the Dennis, Berliet, Standard, 
Delaunay-Belleville and a few others have also sent out repre- 
sentatives to secure their contracts. In each of these instances 
sample cars accompanied the representative. Some five years ago 
it will be remembered that the Reo and Rambler both had sent 
representatives to Australia. The business which resulted, as 
far as the Reo is concerned, was very good, considering the great 
prejudice they had to contend against, and it may be necessary 
again for manufacturers to send out representatives with cars 
for the establishing of pushing agents. 

Manufacturers who desire to have a market should bear in 
mind that large cars are quite unsalable in Australia, as the 
wealth of the people is not so great as it is in England and 
America, or, in other words, inherited fortunes and chances of 
being millionaires are very few indeed. The average ambitious 
Australian has a good, steady income, which permits him to own 
a moderate sized car, and any car over 25 horsepower and 
weighing more than 25 hundredweight will stand a poor chance 
of business in the future. 

As tires have to face a tariff of 25 per cent, and the cost of 
transport from Europe in addition, the Australian motorist 
considers the tire bill before anything else, so that light cars 
ranging from 15 horsepower to 25 horsepower will command the 
best part of the market. 

The firm of Roy W. Sandford, of Sydney, who handled the 
Cadillac with success, now selling the Chalmers, imported two 
big cars recently and found it no easy task to sell them on 
account of their size. 

The small, light runabout, which can be sold here from ii50' 
($750) to £350 ($1,750), and more particularly those having 
four cylinders and magneto ignition, is going to have a good 
sale here, and many an owner of a large, expensive car will 
speculate in a cheap and neat runabout just for the fun of 
having it, and another demand is coming from commercial 
travelers, etc., as cur railways, etc., are very inconvenient for 
business men. 



French Grand Prize Race for 1911 

A very wise step has been taken by the Automobile Club of the 
Sarthe in announcing that the motor car race for the Grand Prix 
de France will be held on Sunday, June 25, whatever the number 
of entries. It must be admitted that the race has not been re- 
ceived with a great deal of enthusiasm by French manufacturers, 
and as a doubt existed as to whether the race would ever be held 
or not, a big entry list was not expected. All doubt having been 
removed, manufacturers who have up to now adopted a waiting 
attitude may be expected to send in their entries. As will doubt- 
less be remembered, the race is open to four-cylinder cars having 
a maximum bore and stroke of no mm. by 200 mm. It has since 
been decided that six and eight-cylinder cars shall be admitted 
providing their total cylinder area is not greater than that allowed 
for the four-cylinder models, and that the ratio of stroke to bore 
is the same. Entries for the Grand Prix de France will be re- 
ceived by the Automobile Club of the Sarthe until April 1, the 
fees being $500, $800 and $r,ooo for respectively one, two and 
three cars from the same factory. If a profit is made on the race 
the half of this amount will be divided among the starters. 
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Peeps Through Auto Goggles at Distant Lands 



BIRMINGHAM, England, has a chemist who has invented 
a process for transforming gasoline or petrol into a white, 
stiff jelly, by means of which he claims to effect a saving 
of 30 per cent, in the material used. The process includes the 
addition of alcohol and 1 3-4 per cent, of steatite, the latter being 
a mineral ordinarily used in the manufacture of porcelain ware, 
the composition of crayons and in the polishing of marble — in 
other words, soapstone. A high-powered automobile is said to 
have made several long and successful trips in England by using 
the jelly in place of the gasoline in its natural form. 

His Highness, the Nizam of Hyderabad. India, has pro- 
claimed himself an automobile enthusiast. In addition to a large 
number of machines which he has possessed for quite a length 
of time, some of his cars being American-made, the Nizam has 
just acquired a six-cylinder Napier, of 4-feet-8-inch gauge, with 
a wheelbase of is feet and 9 inches. The machine has an en- 
closed aluminum tonneau. The price paid for this car was 
45,000 rupees, or $14,599. His Highness is one of the most pro- 
gressive of the East India potentates, and he was not only one 
of the first to take up the custom of automobiling, but he is 
among the most enthusiastic devotees to the spoitsmanship of 
automobiling. 

The value of automobiles imported into Burma during the 
fiscal year ending March 31, 1910 (the latest report published), 
was $69,583. Great Britain's contribution to this trade amounted 
to $65,236. The United States is not represented in a single car. 
The Belsize and Rover 10 to 15-horsepower cars are the most 
popular after considering the English machines used in Ragoort 
A few of the French Renault cars are also in commission. The 
popular gauge is from 4 feet to 4 feet 6 inches. Large cars are 
not popular except in almpst the immediate vicinity of the city. 
The demand for small size commercial vans and vehicle-motor 
trucks is growing. The English Halley car is just being intro- 
duced. Gasoline costs fourteen cents per gallon. It is worthy 
of knowing that well-to-do natives of India, the rich Burmese, 
civil servants, army officers, professional men, people in various 
lines of business, bankers, shop-keepers and even clerks have 
their own horses, carriages and automobiles. Nearly everybody 
uses these conveyances, for the reason that there are no tram-car 
lines leading to the outlying districts, which extend from three 
to ten miles from the business center. The price for a little 
Burma pony and a one-horse, two-wheeled dogcart or buggy, is 
from $500 to $600; while a pony and four-wheeler cost from 
$700 to $1,200. This would buy quite a respectable small automo- 
bile, and there would be no extra expense for oats. There would 
seem to be a splendid opportunity for American-made auto- 
mobiles in Rangoon. The Burma railways buy motor vans for 
the delivery of parcels direct from the manufacturers. The 
Bibby or Henderson Line, by way of Liverpool, or by the Ham- 
burg and Hansa Line are reliable and expeditious routes over 
which shipments of automobiles can be made. 

The great and rapidly increasing plantation para rubber in- 
dustry in the Malay Peninsula is having the effect of creating a 
demand for automobiles, both of the touring and commercial 
types. There are now 425 automobiles in Singapore, compared 
with less than 200 at the beginning of 1910. There are 2,000 
miles of splendid metal roads through the Federated Malay 
States and the Straits Settlements, and in these sections the in- 
crease in the number of automobiles is proportionate with Singa- 
pore. The fact that the Government is also alive to the modern 
vehicle is shown in the activity of the railway officials who have 
established a fine automobile or motor-car service in connection 
with the railway lines for the accommodation of the traveling 
public. The para rubber planters in all parts of the country are 
expressing their gratitude over the fact that the introduction of 
the pleasure and the business automobile has made life worth 
the living. 



That the wealthy Chinese are waking to the modern idea of 
the use of the automobile as a vehicle of business and pleasure 
is evident from the interest that the dozen or more machines in 
Tientsin have created. Nine of these machines are the property 
of foreign residents, the remaining number belonging to native 
Chinese. The Tientsin streets where the foreigners reside are 
in fine condition for motoring, the roadbeds broad and level 
and excellently macadamized. A splendid boulevard encircles 
the native city, occupying the site of the ancient moat and city 
wall. Peking also has twelve automobiles for use on her wide, 
fine streets. Peking obtains her foreign-made goods through 
Tientsin, which is eighty-nine miles distant by rail. The one 
bar to a great trade in automobiles in China at the present time 
is the narrowness of the average streets and the dearth of re- 
spectable roads. Many of the latter arc merely winding tracks 
for carts. The main vehicle seen outside of the cities is the 
heavy wooden two-wheeled cart drawn by horses and donkeys. 
Rain has the effect of beating the roads into quagmires. The 
water rushing over the hillsides cuts out great gulleys. Never- 
theless, the automobile would be a success if introduced to a 
greater degree even for the use of ladies. The prevailing cus- 
tom of ladies is to ride in carriages or sedan chairs with the 
blinds closed. For this reason the automobile might appeal to 
the feminine portion of the Chinese nation. Roads are improving 
gradually. Gasoline is worth thirty cents a gallon, a very 
moderate price. 

The manager of a Mannheim firm of automobile dealers is 
now in the United States to look over the field of low-priced 
American cars. The concern which he represents was organized 
in 1904 with a capital of $467,000. During the past year the 
firm's business amounted to nearly $800,000, and a dividend of 10 
per cent, was declared. There seems to be a growing demand in 
Germany for a cheaper car than is produced in that country. It 
was the intention of the Mannheim firm to manufacture a small 
car with the view to trying it on the market, but its members 
came to the conclusion that they would give the American small 
cars a trial first. The necessity as observed in the majority of 
foreign countries of having the parts in stock for the immediate 
replacement of broken parts obtains also in Germany. It is 
almost impossible to find repair-parts in cases where the Amer- 
ican firm has no representative in the German cities. A good 
stock of parts for repairs is a profitable stock in reserve. The 
demand for smaller cars all over Germany seems to be quite 
general. 



To Give Chicago-New York Truck Run 

Chicago, Jan. 30 — The Chicago Motor Club is undertaking the 
promotion of the most strenuous reliability run for commercial 
motor vehicles that ever has been attempted in this country — 
a trip from Chicago to New York in which an effort will be made 
not only to demonstrate the road efficiency of both trucks and 
light delivery wagons but also to show conclusively the cost of 
operation. As yet the plans are in an embryonic state but within 
a week or so the technical committee of the club will compile 
the rules that will govern what might be called the national 
commercial motor vehicle test. The contest committee of the 
Chicago Motor Club settled upon this big event at its meeting 
Thursday, when it outlined its plans for the coming season. It 
was settled that the truck run should be held in July, probably 
the latter part of the month when the roads are the best, and 
that the affair should be spread over 10 days with the business 
machines being called upon to run at least 100 miles a day. The 
pace will be easy, approximately 10 miles an hour. 

In addition to the truck contest, the club also announced four 
other big events, all of them repetitions of contests held during 
1910. 
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Cost of Overlooking the Jack 



HOW THE METHODICAL AND SEVERE AUTO- 
MOBILI8T STANDS IN HIS OWN LIGHT EVERY 
MINUTE 



FIRST cost of an automobile is really unimportant if the 
purchaser makes a good selection, in other words if he 
buys a car that will serve for his purpose and continues to 
do so on a reasonable cost of upkeep, so that the depreciation 
in the long run may be looked upon as 10 or 12 per cent. It -is 
in the cost of maintenance that the average purchaser is over- 
taken by his own poor management. In the maintenance of an 
automobile, the main considerations may be briefly stated as 
follows: 

(a) cost of tires; 

(b) cost of gasoline; 

(c) cost of lubricating oil; 

(d) cost of refinishing; 

(e) cost of periodical overhauling; 

It is a great misfortune perhaps that these subdivisions of 
cost of maintenance are all so inter-related that while it seems 
simple enough to state them separately, this freedom from com- 
plication entirely disappears with discussion. The cost of over- 
hauling a car, for instance, will be more or less, depending upon 
the divisions (a), (b), (c), and (d) ; just which of these factors 
will have the most marked effect upon periodical overhauling de- 
pends upon attending circumstances, it being the case that a 
large amount of damage can be done in a few hours by stinting 
the lubricating oil supply, and a considerable portion of the cost 
of overhauling will attend the use of too much gasoline, or if 
the owner is quite careless about washing and cleaning the car 
after its use each day. the finishing item will resound to his dis- 
advantage, and then, there are the legitimate overhauling prob- 
lems as taking up wear of the bearings, and adjusting the parts 
with respect to each other, grinding in valves, timing, and quite 
a few other details of this general character, which, if not looked 
after in a timely way. will break out of bounds and become 
formidable. 

Tire cost, all things considered, is the most serious and press- 
ing item that confronts the average automobilist, and from all 
that has been said upon this subject from time to time automo- 
bilists might gather the impression that this cost is inevitable, 
and that it is their lot to grin and bear. Granting that a little 
intelligence must be displayed by those who wish to evade an 
undue cost of tires, this is not to say that automobiling must of 
necessity be attended by unreasonable tire bills, although these 
costs have tricky ways, and it not infrequently happens that the 




Fig. 1 — Four views of the "Raiswell" Jack, (A) showing the screw, differential set, bevel 
pinion, housing and stand; (B) A ghost view of the Jack assembled, showing the relation 
of the mechanisms; (C) Looking at the completed jack, showing symmetry, strength and 
compactness; (D) Showing the crank and extension shaft, by means of which the auto- 
mobilist Is permitted to stand upright alongside of the car, and by turning on the crank 
lift the car off the ground with but small effort. The equipment occupies but little 
space in a suitably contrived case, which may be stored in the tool-kit or elsewhere 



methodical and severe automobilist is the one who suffers unduly. 

If' it may be taken for granted that the discussion here is 
limited to the questions of tire cost on that class of automobiles 
which is equipped with tires sufficiently large to carry the load 
according to present accepted practice, it remains to observe 
that if the tires are carefully adjusted on the wheels, and are 
suitably lubricated by means of talcum or other tire lubricants, 
they must then be inflated up to the desired limit of pressure, size 
considered, and they must be kept in this inflated condition every 
minr.te that the cars are in motion. A set of tires that might run 
several thousand miles without showing undue depreciation will 
give out perhaps within a mile, at all events within a very short 
distance, if the air is allowed to seep out of them and undue 
flexure of the tire fabric is thereby brought about. 

The average careful automobilist probably understands this 
situation quite perfectly and yet actual measurements of tire 
pressures in cars in practice almost invariably show that the 
pressures are not maintained at the proper level and the tires are 
unduly flexed nearly all of the time. But even this abuse of 
tires is to be set down as secondary in comparison with the tires 
that are permitted to run flat, simply because the owner is either 
too indifferent to his own good, or he fails to appreciate the fact 
that an automobile is too heavy to lift, and that a jack is neces- 
sary to raise the car while he works upon the tires. 

In listening to the reminiscences of old time and experienced 
automobilists, not a few of them take keen delight in relating 
how they substituted fence-rails, cobble-stone and stray prop- 
erty picked up by the roadside, improvising a jack in the process, 
but they generally overlook the fact that they ran the tire flat 
for a mile or two along the road while looking for the materials 
out of which to improvise the jack. The tire, under such condi- 
tions, is bruised and otherwise damaged until it is almost a 
waste of time to try to utilize it in further service, and stating 
the result briefly it is only necessary to say that a $50 tire is cut 
to pieces while the unconscious automobilist goes in quest of 
a loose board on a farmer's fence to take the place of the jack 
that he failed to provide in the tool-kit. 

Granting that the tool-kit should include a jack, the fact re- 
mains that automobilists either utilize their cars in pleasure pur- 
suits or for business purposes, and it stands to reason that there 
is no pleasure in straining the muscles until they are sore, and 
ruining a tailor-made suit of clothing while fumbling around 
with a decrepit and worn-out jack, nor 
can it be good business to subordinate the 
main idea to a puttering process which all 
comes about if a business man starts out 
in his car and the same 'is improperly 
equipped with the tools and facilities that 
will permit him to repair his tires quickly 
and efficaciously if the occasion requires 
so that he can go about his business with 
but small delay. The jacks afforded by 
the market include a considerable variety 
among which will be mentioned the Rais- 
well jack as shown in Fig. 1 which is made 
by the Lpvell-McConnell Mfg. Co., of 
Newark, N. J. This jack, as the illustra- 
tion shows, works on the principle of the 
screw in combination with a differential 
gearset, and a bevel gearset, actuated by 
means of an extension shaft with a bit- 
and-brace handle not unlike the equipment 
used by carpenters in the boring of holes. 
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The multiplying of the pressure put upon 
the brace by the operator is first through 
the bevel gearset, and this effort in turn 
is sustained by the differential gear, 
through which the effort is transmitted to 
the screw on the end of which the lifting 
pad is placed. 

Among other well-known similar devices 
now on the market are the following: 

Springfield — The Springfield Jack as 
shown in Fig. 2 is made in several sizes, 
the one depicted being No. o, with a lifting 
capacity of 1,000 pounds. The height of 
the jack is 11 inches and the screw is 
capable of lifting 6 inches. The handle 
for operating is conveniently carried in a 
socket at the side of the device with a 
thumb screw to hold it in position when 
the jack is not being used. The total 
weight is 3 1-2 pounds. This jack is 
manufactured by The Shawver Company, 

New Peerless — This jack is operated on 






Fig. 2— Showing the Springfield, Peerless, Empire and Ideal Jacks 



Springfield, Ohio, 
the rack-and-pawl 
principle by means of a lever that can also be used for a tire 
tool. The top forms a hollow swivel which will catch under a 
bolt or circular part without the danger of slipping. It is pos- 
sible to operate the jack at any angle and without reaching 
under the car. Working the handle below the level raises the 
lift; to lower, turn the handle over or work it above the level. 
The jack is made in three sizes for cars varying in height from 
8 1-2 to 12 inches. The jack weighs about 4 pounds, and is 
manufactured by the Oliver Machine & Mfg. Company, 18-20 
Stetson street, Orange, N. J. 

Empire — This jack is guaranteed to lift 6,000 pounds, weigh- 
ing itself but 5 pounds. When closed it stands 9 inches high 
and extends to ig inches when fully opened. The right and left- 
hand movement governs the rise and fall and the two lifting 
screws work within the other in opposite directions. It is made 
by the Empire Jack Co., 11-15 Dill street, Auburn, N. Y. 

Ideal — This jack is operated on the pawl-and-pinion principle 
in connection with a bevel wheel and interior screw. The 
handle is permanently attached and the top forms a swivel. 
When folded it is compact and handy. The Ideal is manufac- 
tured by the Elite Mfg. Co., Ashland, Ohio. 

Crown — The principle on which this jack operates embraces 
a ratchet pinion, cam and rack. On the interior of the pinion 
out of sight is a worm cam which engages with the rack on the 
lifting slide. When the rack is rotated the worm raises or 
lowers the slide. There are two spring knobs that permit the 
pinion to be swung out of mesh and the slide to be raised to 
the required height, the latter being situated behind the base and 
the former above the pinion. No. 1, here depicted, weighs 5 i-j 
pounds, has a lifting capacity of 2,000 pounds and an adjust- 
ment of 10 1-2 to 18 inches. The Crown jack is manu- 
factured by the Ashland Manufacturing Co., Ashland. Ohio. 

Hartford — This jack is well designed to 
do the work asked of it. The jack proper 
is fitted to a wooden base, as also a wooden 
handle of sufficient size to give a good 
leverage. It operates on the rack-and- 
pinion principle with enclosed gears. To re- 
verse the direction of movement there is a 
small turnover catch marked "up" and 
"down," and the only thing to do to lower 
the car after it has been raised is to move 
this catch over and work tlv- lever in the 
same manner as for lifting. It is m<inu- 
factured by the Hartford Suspension Co., 
140 Bay street. Jersey City, with several 
branches in other cities. 

Pratt — These jacks are made of malle- 
able iron, and galvanized to prevent rust- 



ing. As an example of their simplicity there are only live parts, 
which are held together by two bolts. The construction, as will 
be seen from the illustration, consists of a rack and double pawl. 

Buckeye — This jack belongs to the rack-and-pawl type and 
has a specially long tire iron handle, avoiding the necessity of 
crawling under the car to operate it. These jacks are made in 
a large variety of sizes, with different size lifts and different 
weights. They are manufactured by the Buckeye Jack Mfg. 
Co., Alliance, O. 



Hess-Bright Issues New Catalogue 

Conspicuous among catalogues for 191 1 is the new Hess- 
Bright catalogue of H-B (D. W. F.) ball bearings. The cata- 
logue is 9 1-4 x 12 inches, with an embossed brown board cover, 
beautifully engraved and embellished, treating on the various 
phases of the manufacture and use of annular-type ball bear- 
ings, not only in automobile work, but for the many other pur- 
poses to which these bearings are being put, including bearings 
for dynamo-electric machines, shafting and drives, blowers and 
fans, turrets for guns, turntables, and a wide variety of indus- 
trial equipment. The physical properties of materials used in 
ball bearings are discussed in a learned way. and the limits of 
tolerance in the application of bearings are discussed. A chart 
on page 10 gives curves of the coefficient of friction in per cent., 
load for different specific loads, and a tabulation on page 11 af- 
fords information bearing upon the relation of loading to speed 
involving the question of lubrication. Some of the applications 
of these ball bearings to transmission gears and automobile 
motors are shown, and the testing equipment employed in the 
Hess-Bright plant is fittingly illustrated. In addition to tabula- 
tions of the sizes and ratings of Hess-Bright ball bearings, there 
is a wealth of information which should be of great service to 
the automobile engineer. 




Fig. "—Showing the Hartford, Crown. Pratt and Bmkeye Jacks 
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FOR ATTACHING IT 



SPEED, and distance-recording instruments for automobiles, 
not so long ago mere aids to the satisfaction of the curi- 
osity of owners and drivers, have now become an indis- 
pensible part of the outfit of a well-equipped car. Especially 
since the advent of the commercial car have speed and mileage 
recorders become a vital necessity. In this connection the 
Veeder Hub Odometer, made by the Veeder Manufacturing 
Company, of Hartford, Conn., is one of the latest examples. It 
is made by using a hub cap of the same style as the ones on the 
automobile, but about one inch longer. This added inch of 
room is used to make a chamber for holding the mechanism re- 
quired. This chamber is partitioned off from the rest of the 
hub by a strong plate which is thoroughly secured. 

The indicator is a Veeder odometer that is fastened to the end 
of the hub cap, and is visible through a rectangular hole. The 
edges of this hole are beveled so that the figures may be always 
plainly seen, even though the end of the 
hub-cap is thick and strong. A bevel 
gear on the shaft of the instrument works 
with another bevel gear that is driven by 
a ratchet and pawl. The pawl is oper- 
ated by an eccentric which makes a revo- 
lution every time the wheel to which the 
hub-cap is fastened revolves. It makes 
no difference whether the wheel is turned 
backward or forward, the action of the 
pawl is the same in either case and hence 
every revolution of the wheel is recorded. 
The shaft to which the eccentric is 
fastened passes through the partition 
plate in the hub-cap and a stuffing-box is 
provided to keep oil or grease from work- 
ing out of the hub into the odometer 
chamber. The end of the eccentric shaft 
which is in the hub carries an eight-tooth 
gear which engages another gear of the 
same size that is fastened to the axle of 



of the axle and the 
cotter-pin (split- 
pin) which keeps 
the nut from com- 
ing off, passes 
through a hole in 
the shank and 
thoroughly secures 
the gear from 
turning. 

The hub-cap is a 
solid casting hav- 
ing no openings 
except the small 
one which is filled 
by t h e indicator 






Fig. 



3 — Showing method of attaching to the 
hub. 



Fig. 



Fig. 



-Showing method of fixing pinion to 
end of driving shaft 



the automobile. As 
the axle of the 
automobile does 
not turn, the gear 
on the eccentric 
shaft runs around 
it, so that the ec- 
centric makes one 
revolution for each 
revolution of the 
wheel of the auto- 
mobile. The gear 
that is fastened to 
the axle is pro- 
vided with a shank 
on one side. This 
shank enters a 
hole which must be 
drilled in the end 



atul the larger threaded opening which 
screws onto the hub. Consequently, if 
the hub-cap is sealed after it has been 
screwed on, there is no way for any one 
to interfere with it unless they smash 
it or break the seal. The method of 
sealing is very simple. A pair of lugs 
or ears projects from one side of the hub- 
cap at its inner end. A hole is tapped 
through the cap between these lugs and 
there is a small hole in each lug. After 
the hub-cap is in place on the wheel, a 
sharp pointed set-screw is inserted in the 
tapped hole and screwed down into the 
hub. This set-screw also has a small 
hole in its head, and a seal-wire is passed 
through the holes in the lugs and the hole 
in the screw between them. The two 
ends of this wire are then sealed together 
by a lead seal similar to that used in 
sealing the doors of freight cars. As the 
hub-cap cannot be taken off without 
loosening the set-screw and as the set-screw cannot be loosened 
without breaking the seal-wire, the odometer is absolutely sealed. 

The mileage indicator is cemented into the hub-cap and the 
inside partition is properly packed so that the hub-cap odometer 
is water tight. 

In attaching this device, it is first necessary to drill a 5-16 inch 
diameter hole in the center of the axle, then insert the shank of 
the driving gear. Drill a hole through this shank in line with 
the cotter-pin hole already in the axle, just large enough to take 
the cotter-pin, and put the cotter-pin in place. Screw the hub-cap 
odometer onto the hub, and then screw the locking set-screw 
down so that it sticks into the hub, after which insert the seal- 
wire and seal. 

In addition to the hub odometer this company makes odometers 
which are attached to the dash, some with one indicator and the 
more elaborate having two dials — measuring trip and total mile- 
age. The tachometer combines the principles of the odometer 
with a speed indicator, and is operated by a liquid centrifugal 
system run at a speed corresponding with that of the car. 



1 — Front view of the Veeder hub odo 
meter 
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BUFFALO, N. Y., Feb. 6.— In a driving blizzard the doors 
of the Ninth Annual Automobile Show were opened, and 
a crowd that broke all Buffalo show records poured into 
the Arsenal to-night. From the moment Buffalo's Mayor 
pressed the electric switch that released the bolts and signaled 
the orchestra to begin playing "My Country "Tis of Thee," 
until nearly midnight, a solid throng coursed into the big hall 
and crowded the aisles to a point where progress was difficult. 

The composition of the crowd was similar to all automobile 
show first nights. Thousands were there for amusement, but 
most of those who braved the stinging blizzard seemed to have 
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BUFFALO'S NINTH ANNUAL 8HOW 

Number of car modal* exhibited: 204. 
Number of makes represented: 60. 
Number of firms and companies exhibiting: 57. 
Place where show Is held: Broadway Arsenal. 
Comparative size of show: Fifty per cent, larger than 
last year. 

Decorations: Severely plain, relieved by gorgeous light 
effects. 

Promoters and managers: Buffalo Automobile Trade 
Association. 



more serious business on hand. The number of parties dressed 
in evening clothes was noteworthy, and the exhibits of such 
companies as the Pierce-Arrow, Peerless, Packard, Thomas and 
other higher priced cars attracted the most careful attention of 
the visitors. 

The Arsenal presented a most pleasing interior appearance. 
While the decorations were severely plain, they were effective 
to an astonishing degree. From the floor clear to the dome the 
walls and ceiling were smoothly covered with white cloth, thor- 
oughly fireproofed. The effect lent itself to vastness and the 
continuous billow of white was unrelieved except for lines of 
brilliant lights, each blazing with the potence of 250 candlepower. 
In the center of the ceiling the most gorgeous colored light 
effect ever seen in Buffalo, if not in the country, was produced 
through a combination of thousands of small bulbs entwined 
with flowers. The colors used ranged from deep yellow to soft 
pink and when the current was turned on even the most blase 
show-goer was forced to give the tribute of applause. 

The exhibits consist of fifty-six booths in which are shown 
sixty different makes of cars, totaling 204 models and a rather 
complete line of automobile accessories of all sorts. 

The floor of the Arsenal is divided into eight huge blocks, 
separated by wide aisles, and around the walls on all four sides 
a string of exhibits, mostly accessories, are ranged. 

No individual decoration was allowed save for parti-colored 
ribbons which were placed by some of the exhibitors to protect 
some specially delicate upholstery, and the whole impression 
created was of exceeding richness and elegant simplicity. 

The cars ranged from the smallest runabout and most minute 
accessory to the great road locomotive of 90-horsepower, ca- 
pable of carrying nine passengers. The electrics were well rep- 
resented in all varieties marketed in the Buffalo field and at- 
tracted their due amount of attention. 

The orchestra is stationed in a stand at the end of the audi- 
torium, high above the floor, where the musicians can be seen as 
well as heard by everybody in the place. At the street side of 
the building the executive offices of the management, telephone 
booths and telegraph office are installed, while at the back is 
the cafe and refreshment booths. 

The show is being conducted by the Buffalo Automobile Trade 
Association, whose efforts are endorsed and supported by the 
Automobile Club of Buffalo. This is the second year in which 
the present management has undertaken the show, and in point 
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SALIENT POINTS OF THE DI8PLAY 

Typical Buffalo show weather: Blizzard and snow. 
Attendance at first night: Larger than ever before. 
Vacuum cleaning gang kept canvas flooring spotless. 
Thursday will be Rochester Day and Society Night. 
Storm tied up surface cars, but could not check attend- 
ance. 

Show opened on the second by Mayor of Buffalo, who 
threw an electric switch, drawing door bolts and 
nailing the orchestra. 
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of public interest and completeness of exhibits it stands out 
distinctly in a class by itself. 

The history of the Buffalo show covers nine years. In the 
early days, back in 1903, a trade association decided to hold a 
show. It scored a success at the first effort, and for fotir sea- 
sons the dealers conducted the annual display, each succeeding 
event going a step further in advance as the state of the art 
and trade developed and spread out. But in 1907 the character 
of the annual display was greatly enhanced by virtue of the 
interest taken by the owners of automobiles, and the Automobile 
Club of Buffalo assumed the management. 

The club conducted three very successful shows, but in ioio- 
the industry had progressed to such a stage that it was no 
longer deemed advisable for that organization to try to hold 
the management and the annual show reverted to the trade 
association. The show last year set a new mark in its line, 
and this year it is fifty per cent, greater than ever before. 

The officers of the Automobile Trade Association are as fol- 
lows: John J. Gibson, president; George Ostendorf, vice-presi- 
dent; Ralph E. Brown, treasurer; A. W. Meyer, secretary. 
Directors : Charles F. Monroe, J. A. Cramer and E. E Denniston. 

"On Thursday Rochester day will be observed, and three 




E. E. Denniston & Co.: Bodies, tops and the Denniston 

Commercial. 

Buffalo Overland Co.: Full line of Overland cars. 

Joseph Breardt: Auburn. 

Automobile Club of Buffalo. 

Jaynes Auto Supply Co.: Supplies, tires, etc. 

The Klelnhans Co.: Automobile clothing supplies, etc. 

Gecrge Q. Danford & Sons: Atterbury trucks. 

E. A. Green: Cole "30." 

J. I. Case Threshing Machine Co.: Caae. 

Albert Poppenberg: Paige- Detroit, Warren -Detroit, Reo 
and Everltt. 

Den sm ore Co.: Packard. 

Ralph E. Brown Motor Co.: Wlnton. 

Babcock Electric Carriage Co.: Babcock electrics. 

Brunn Automobile Co.: Peerless, Haynes and Brunn elec- 
tric. 

Franklin Automobile Co. Franklin. 

Meyer Carriage & Automobile Co.: Pullman. 

Mason B. Hatch: Chalmers, Hupmoblle and Hupp-Yeats. 

Kane Motor Supply Company: Cadillac. 

Pierce Automobile Co.: Plerce-Arrow. 

Thomas Motor Co.: Thomas. 

Sanderson & Burkhardt: Firestone-Columbus. 

Bison Motor Car Co.: Abbott- Detroit and Krlt. 

F. A. Ballau: Selden, Brush, Jackson. 

Centaur Motor Co.: Oakland, Oldamoblle and a line of 

general accessories. 
Bulck Motor Co.: Bulck passenger and freight lines. 
Mitchell Motor Car Co.: Mitchell. 
J. A. Cramer: Stoddard -Dayton and Stoddard "20." 
Dixon Motor Car Co.: Velle, De Tamble. 



special trains to carry the delegation of visitors from that city 
have been arranged. In the evening "Society Night" will be 
marked, and the program will include several added features 
of entertainment. 

A Maxwell "Q" car has been offered as a door prize, and 
will be awarded to some visitor on the final day of the exhi- 
bition. 

One interesting feature of the show is the method used in 
keeping the floors clean. The surface of the floor is covered 
with white canvas under all the cars, and naturally enough the 
mud tracked into the Arsenal during such a storm as greeted 
the opening of the show is bound to leave its marks on such 
material. Under ordinary circumstances the white canvas would 
be marred beyond recognition in half an hour, but at the show 
there is a gang of ten men working constantly with vacuum 
cleaners which suck up the mud and dust and snow. 

The show marks the beginning of a new era in motordom in 
this part of the country and enthusiasm, optimism and confi- 
dence in the future form the basis of a harmony in which both 
trade and public join. 
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The show is co-operative to a certain degree, as the trade 
association is a stock corporation, the profits coining back to 
the members in the shape of dividends. A large majority of the 
exhibitors are members of the trade association. 

Canada, "Our Lady of the Snows," is the best foreign cus- 
tomer of the American automobile. Customs figures show that 
during the last year somewhere near $5,000,000 would represent 
the value of American automobiles sold in Canada, and that 
vast figure will be largely exceeded during the current period. 

Canada is a great, wealthy, growing, potent field for the sale 
of motor cars. Its production of wheat and foodstuffs, much 
in excess of domestic consumption demands, creates a big trade 
balance in favor of that country and as the money and credit 
piles up the demand for good, sound automobiles grows more 
insistent. 

In order to take advantage of that market, several manufac- 
turers of medium priced machines have installed assembling 
plants on Canadian soil, to which the American factories ship 
rough parts of cars, which are finished and put together under 
Canadian conditions and are sold without being obliged to pay the 
35 per cent, duty imposed on imported automobiles. These 
Canadian assembling plants of American cars have not thor- 



List of Exhibitors at Buffalo Show 



F. A. Sherman & Co.: Inter State. 

Co-Operatlve Motor Car Co.: Stevens- Duryea, Pope- 
Hartford, Knox and Hudson. 

Ford Motor Co.: Ford. 

Detroit Electric: Detroit Electric line. 

Lewis Engel, Jr.: Cartercar passenger and freight cars. 

United Motor Co.: Maxwell, Columbia and Sampson light 
delivery. 

Wlndson Motor Car Co.: Elmore. 
Chlsholm Sales Corporation: Locomobile. 
American Motor Truck Co.: Trucks. 
Iroquois Rubber Co.: Tires and accessories. 
Charles E. Miller: General accessories. 
Buffalo Maintenance Co.: Grabowsky trucks. 
Frey Auto Supply Co.: Speedometers and general ac- 
cessories. 

Poison Manufacturing Co.: Windshields, tops and bump- 
ers. 

Alden-Sampson Co.: Trucks. 

Robertson-Cataract Co.: Electrical accessories. 

Brunn & Co.: Bodies, etc. 

Hayes-Schoepflln Co.: Rapid trucks. 

Edgar C. Measersmlth: Lexington. 

Joseph B. Schmidt: Acheson Graphite. 

Whiting Motor Car Co.: Whiting. 

Frontier Rubber Co.: Tires. 

E-M-F Co.: E-M-F and Flanders. 

Berwick Bros.: Schacht line. 

H. G. Tanner: Rambler. 

Cataract Refining Co.: Lubricants. 

Wayne Oil Tank & Pump Co.: Pumps. 



oughly demonstrated their practicability, and at least one of 
these enterprises has been abandoned. 

But in Canada, just as in the United States or in any other 
country where the inhabitants have wealth and are progressive, 
the man who wants a first-rate automobile will have it despite 
duty or other obstacle. Therefore, the Canadian merchant, pro- 
fessional man, business man or the owner of a big ranch who 
feels the call of the motor will buy without reference to tariff 
walls or territorial limits. Thus, the makers of sound automo- 
biles in the United States have been able to work up a fine 
trade with Canada. But the cars that have been and can be sold 
in Canada must measure up to a rigid standard, because the 
Canadian is a conservative buyer and demands value for value. 
Where these conditions can be met the American manufacturer 
has found that the market is satisfactory. 

Buffalo is the chief center of Canadian distribution. Of 
course the various companies making typical American cars are 
represented by agents in the most populous centers in Canada 
and the business done through that channel represents a large 
total, but the Canadian territory adjacent to the international 



WHY THEY WANT RECIPROCITY 

Because It would stimulate trade In both countries. 
Because the pressure of Canada's food stuffs to market 

would bring down American coat of living. 
Because American machinery would add to Canada's 

productivity. 

Because It would extend the market for American 
automobiles and prevent the mulcting of Canadian 
buyers. 

Because It would mean more business for both countries 
and a more equitable basis of trade. 
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boundary and within the sphere of immediate influence of Buffalo 
is the richest field within the borders of the Dominion. 

The historic ground lying between the lakes and the Province 
of Ontario, extending both East and West from the city of 
Hamilton, constitutes a territory that has proved to be valu- 
able to those sellers of automobiles whose headquarters are in 
Buffalo. 

It is not surprising then that an appreciable section of those 
who are attending the Ninth Annual Automobile Show this 
week are Canadians who are bent upon investigating and inspect- 
ing the very complete line of cars on display at the Buffalo 
show. 

They do not seem interested in the cheaper, untried makes, 
but may be found during any session assembled about the ex- 
hibits of the most costly and perfect types of cars in the show. 

To them the $5,000 automobile is of more interest than the 
cars that sell for less than $1,000, but the center of attention as 
far as they are concerned seems to be somewhere in between 
those limits. 

Everybody in Buffalo is anxious for the adoption of a recipro- 
cal trade arrangement between the United States and Canada. 
Canada needs the broader market afforded by the United States 
for her wheat and food products, and the United States needs 
the influence of the Canadian supply to bring down the cost of 
living to a reasonable level. While this country still figures 
as the world's greatest exporter of food and material from 
which clothing may be made, the influx of the Northern wheat 
and lumber is sorely needed to force an adjustment of values. 

On the other hand, the development of Canada could not be 
helped more vigorously than by raising the restrictions that now 
exist barring the free importation of American machinery and 
manufactured products into the Dominion. The stimulation to 
trade that would follow such an arrangement between the two 
governments would be double acting and self-propelling. The 
Canadian by the use of American machinery would increase his 
productivity in appreciable measure, with all that such a con- 
dition must mean to American consumers and at the same time 
the fact that the product of American factories would have a 
wider market means simply that the field of industry in the 
United States would be vastly broadened and improved. This 
signifies additional employment of labor and outlines a condition 
with which no fault can be found. 

As far as the automobile industry is concerned, reciprocity 



CANADA AS AN AUTOMOBILE MARKET 

The Dominion Is a great, wealthy, growing State. 
It has the money to buy the cars and wants them. 
Despite the 36 per cent, tariff, the imports of American 

automobiles amount to $5,000,000 a year. 
It has a favorable trade balance which must be settled 

either In merchandise or money. 
United States needs the wheat and produce and Canada 

needs our factory products. 
This country would rather settle In goods than In 
money, and the same may be said for Canada 
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Where the Thomas cars were at home. One of Buffalo's own makes of automobiles 



with Canada holds out an alluring prospect Under present con- 
ditions the fact that American exports of automobiles amount 
to about $5,000,000 a year speaks volumes for the sterling worth 
of the cars, but the tariff imposes an obstacle that might appear 
at first glance to be prohibitory. The. idea of a car listing at 
$3,000 in the city of Buffalo, where prices of living are on a level 
with other American localities and much higher than they are in 
Canada, and the identical car listing at $4,000 in Hamilton, or 
Fort Erie, or Toronto, presents an incongruous spectacle. As 
a matter of fact, the dollar of the Canadian is more valuable 
than the dollar of Uncle Sam, because the Canadian's dollar 
may be exchanged for more goods of a given quality in Canada 
than the American dollar can buy in the United States. This is 
particularly true of the necessities of life. Therefore, the Canad- 
ian who wants to buy an American car listed in Buffalo at $3,000 
must spend $4,000, that will buy more goods, dollar for dollar, 
for the same automobile. 

Under the circumstances the motor trade has had to struggle 
mightily to gain a market, but as has been recounted it has suc- 
ceeded in doing so to the extent of $5,000,000 a year despite 
the tariff. The chief sufferers are the Canadian buyers, who 
have been unreasonably mulcted; the American manufacturers, 
whose market has been restricted, and the dealers in automobiles 
adjacent to the Canadian border. 

The workings of the tariff have been particularly- vicious with 
respect to those cars that are assembled in Canada. It has been 
found that instead of broadening the market and furnishing the 
goods at such a figure that the Canadian buyer might gain the 
advantage of the difference between the American list price and 
that price with the tariff of 35 per cent, added, the market 
price of the assembled cars was pushed up until it rested just 
under the sum of the factory price in America and the Canadian 
tariff. This effectually shuts off competition in those lines, be- 
cause the assembled cars sell for about $100 per car less than the 
American cars imported complete. 

Thus the Canadian buyer is given the chance to secure a 
moderate priced car, say one costing about $1,000 in the United 
States, for $1,250, and all competition in that line is killed by the 
tariff. Such a condition is the one to be corrected by the treaty 
which is now being considered in the legislatures of the two 
countries. 

Buffalo is specially attentive and the automobile manufacturers 
and dealers of the Bison City are perhaps more interested than 
any other element of trade on this side of the line. The 
Canadians also appear to be quite as anxious, and the latest 



advices from Washington form a dis- 
tinct topic of conversation throughout 
the border section of both countries. 

In the meantime the legislative situa- 
tion has had the effect of putting a 
momentary damper on automobile trade 
with Canada. The reason is that the 
buyers are holding off from making 
contracts of purchase until the result 
of the treaty negotiations is known. 
They do not wish to submit to a heavy 
payment on account of customs duties 
if such payment is to be rendered un- 
necessary within a comparatively brief 
period. 

But that unusual condition is not 
preventing hundreds of Canadians 
from attending the show at Buffalo. 
Nor is it deterring them from inspect- 
ing the big line of splendid automobiles, 
nor from selecting the cars that they intend to purchase, nor 
from actual purchases, conditioned upon the enactment of the 
treaty. 

And through the horizontally driven snow, carried with sting- 
ing force on the wings of the Northwest wind, the Canadians are ditl 
turning out in considerable numbers to have a look at the last VlyBX 
word in automobile construction, hoping that in the course of a ~~ 
short time they shall have the opportunity of driving their selec- 
tions across the line without being forced to pay a dispropor- 
tionate amount for that privilege. 




Poppenberg exhibit on left, with Detroit Electric bringing up the rear 
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The show will continue through the 
week, ending at 10:30 o'clock Satur- 
day night. The doors of the Arsenal 
will be thrown open to the public at 10 
o'clock every morning, and the closing 
time for each day will be the same 
as that for Saturday. Each afternoon 
and evening there will be concerts by 
the 74th Regiment Band under the di- 
rection of Leader Bolton. 




Buffalo as Factory Center 

Seven manufacturers of automobiles 
are located in Buffalo and over 150 
makers of accessories have establish- 
ments there as well. The automo- 
bile makers include the Atterbury Mo- 
tor Car Company, making both gaso- 
line and electric trucks; the Babcock 
Electric Carriage Company, manufacturers of the Babcock Elec- 
tric; the Cyphers Motor Car Company, gasoline commercial ve- 
hicles; the E. E. Denniston Company, gasoline commercials; 
Pierce-Arrow Motor Car Company, gasoline automobiles; the 
E. R. Thomas Motor Company, gasoline automobiles and the 
Victor Motor Truck Company, gasoline and electric commer- 
cials. 

The accessory makers range all the way from varnish and 
polish makers to factories in which heavy drop forgings and 
complete motors are turned out. 





Mitchell on right, supported by Welch, with Overland in Bight 



Pierce-Arrow exhibit. This is one of Buffalo's own companies 



Several of the cars made in Buffalo have world-wide reputa- 
tions for speed, elegance, reliability and utility and almost from 
the beginning of automobile manufacturing in this country, Buf- 
falo has played an important part and to-day is keeping step 
with the procession of progress. 

All told the amount of capital invested in the various auto- 
mobile and accessory factories in Buffalo is estimated at over 
$30,000,000. The annual gross income of all the plants is some- 
where in the neighborhood of $30,000,000 and as a result the 
importance of the industry in the commercial scheme of Buffalo 
is particularly noteworthy. 

The city is magnificently situated as a strategic trade point, 
having ample water and rail lines and being set in the midst of 
a rich trade field. Modernness is the keynote of Buffalo manu- 
facturing. Economy in the small things of practice has been 
developed in stringent measure and it is due to this careful 
scrutiny of manufacturing methods that prestige of the city 
rests to a certain extent. 

The Buffalo cars exhibited at the show are valued at about 
$100000. a testimony of their high grade and esteem in the 
minds of the American public. The total valuation of all the 
cars shown is something- more than $3,000,000 and the total 
value of all the exhibits on the floor of the Arsenal, including 
the accessories, stripped and sectional chassis, motors on show and 
other displays, has been estimated as high as $3,500,000. Measur- 
ing in direct values, not counting the indirect bearing it has. 

At the show 118 men are employed in various capacities and 
the representatives of the exhibitors bring the total up to nearly 
400 persons. The daily pay of all these men is about $2,000. 

There are about forty local agencies and factory branches in 
Buffalo, representing practically all the standard automobiles of 
the country, some of the lines including five or more distinct 
makes. Even the newcomers in the manufacturing field report 
that their Buffalo representatives have done considerable busi- 
ness and that the local outlook is satisfactory. The city, which 
has the largest automobile club in the world, has always been 
noted as a great selling territory on account of the fact that the 
public was perhaps better educated to the motor than that of any 
other city of similar sire in the United States. 

It has long been noted that the automobile salesman in Buf- 
falo did not need to argue anything about the fundamental ad- 
vantages of the automobile in general, because the prospective 
buyer always knew and was convinced before beginning his 
search for a car that the automobile in general was a good 
thing to have. Consequently, all the Buffalo salesmen have to 
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do is to emphasize the advantages of 
their particular makes of cars. 

This education has produced a very 
discriminating buying public and the 
quality of cars owned by Buffalonians 
is high, even in those instances where 
the prices paid are low. 

On the other hand, this discrimination 
has made it easier to sell cars that 
possess intrinsic merit, irrespective of 
price. 

The roads surrounding Buffalo are 
favorably comparable with those of al- 
most any other section in the United 
States. Some of the highways are 
specially fine and afford the motorists 
of that place a particularly good field 
for short touring. The whole lake 
country of New York is at their doors 
and it may be said that the average 
mileage of Buffalo-owned cars is quite 
as high as it is in any other section 
where there are four seasons. 

The elimination of the automobile in- 
dustry, if such a thing were possible 
to accomplish overnight, would strike 
Buffalo harder than any other city in 
New York and, with a few exceptions, 

with more stunning force than any other city in the land; but 
the industry is so thoroughly incorporated into the commercial 
life of the world that such a result is only thinkable as a com- 
parison to emphasize the value of the industry. 




Stoddard-Dayton In foreground, Columbia at right side, and De Tamble on the left flank 

showing the line-up of the cars 



About 100 automobiles will be exhibited and there will also be 
exhibits of accessories and supplies galore. There will be a 
special concert every afternoon and evening during the progress 
of the show. A souvenir program in the form of a stein has 
been issued and will be distributed at the show. 



Big Show at Hartford 

Hartford, Conn., Feb. 6 — The automobile show of the Hart- 
ford Automobile Dealers' Association, which will be held in 
Foot Guard Hall, February 20-25, will, in all respects, excel any 
of the former shows of the association. Every inch of available 
space has been rented and many local dealers and agents find 
themselves unable to exhibit. The demand has been far in ex- 
cess of the available space and and it is recognized that by next 
year the association will have to seek larger quarters. 




Newark's Show to Make Record 

Newark, N. J., Feb. 6 — When the applications for space closed 
last week it was found necessary to cut down the allotments for 
several of the largest dealers, with the view of letting in as 
many as possible and adding greater variety to the exhibits, and 
even then it was found that the huge military building, the largest 
armory in the State of New Jersey, was inadequate to accommo- 
date all of those who desired to exhibit their products. 

The combined value of the exhibits 
that are to' be displayed figures out close 
to a million dollars, ranging from the 
little $400 runabout to the palatial 
limousine. More than $30,000 will be 
spent for decorations, floor covering, 
lighting, antique aisle lanterns, music 
and other contingents, incidental to the 
conduct of the show on a proper basis. 



Pullman in foreground. Franklin on the left flank, and Cole "30" at the right side 



Two Weeks at Cleveland 

Cleveland, Feb. 6 — The Cleveland 
automobile show, which opens Feb. 18, 
will last two weeks. The first week 
of the show will be devoted to the dis- 
play of pleasure cars. 

During the second week commercial 
vehicles will hold full sway. For the 
first time the lqcal factories, Stearns, 
Peerless, White and Garford, will ex- 
hibit their full line of commercial ve- 
hicles. 

The committee in charge of the two 
exhibits, Fred R. White, Fred Wood, 
W. H. Barger, Frank Phillips and C. 
M. Brockway, have been visiting the 
Chicago show to secure suggestions for 
the local exhibit. 
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The Binghamton Show 

Binghamton, N. Y., Feb. 6 — Opening 
February 21 and remaining in session 
until February 25, the second annual 
automobile show to be held in this city 
will be presented to the public. Last 
\ear some forty-five models were 
shown on the main floor, but when the 
display is ready this year there will be 
sixty-live or more complete automobiles 
on exhibition in the same space, and in 
addition the subfloor of the armory will 
contain numerous exhibits. 



Inter-State in foreground, Whiting on the left, and other cars bringing up the rear 



Scranton Enjoys Its First Show 

Scran ton. Pa., Feb. 6 — For the first time, Scranton has en- 
joyed a first-class automobile show and the trade and public 
united to make it a big success. The show opened January 30 
and continued through the week, attracting ever-increasing at- 
tendance and patronage. 

The Town Hall was used as an exhibition building and over 
forty different makes of automobiles were displayed by the 
agents for the various kinds of cars. For a dealers' show, the 
affair had a large display of accessories. There was a fine 
military band giving concerts throughout the exhibition. The 
decorations were artistic and well carried out. 

The show was modeled after New York and society night 
■was a distinct success in every way. 

The cars shown and their exhibitors 
were as follows: Anthracite Motor 
Car Co., Overland and Corbin ; Lacka- 
wanna Auto Co., Packard, Chalmers and 
Hudson; Electric City Auto Co., Lion 
"40," Rambler, I. H. C. and Atterbury 
trucks; Keystone Auto Co., Marmon 
and Marmon truck; V. A. Simrell, 
Speedwell, E-M-F "30" and Firestone- 
Columbus ; C. B. Scott, Stevens-Duyrea ; 
A. M. Baker, Jr., Hupmobile; John H. 
Fleming, Premier and Cadillac; Scran- 
ton Automobile Co., Peerless, WintOn, 
Buick, Franklin and the Mack truck : 
Peter Beyreut, Haynes; Giles & Fly, 
the De Tamble; M. R. Zehnder, Stan- 
ley Steamer; Conrad Bros., Ford and 
Brush ; P. J. Needham, Maxwell ; Phil 
Rinsland, the Reo; Motor Cycles Sales 
Co., motorcycles. The accessory exhibi- 
tors are: The Scranton Automobile 
Co., the Atlantic Refining Co., the 
Wayne Tank Co., the Kitsee Battery 
Co., C. B. Scott, the Keystone Lubricat- 
ing Co., the Standard Top Co., and the 
Tiona Oil Co. Many of the auto ex- 
hibitors had from three to five modi Is 
of their cars in the show. 



Portland's Individual Show 

Portland, Ore., Jan. 30— The Rose 
City has been in the throes of its 
greatest automobile show for over a 
week and an immense amount of inter- 
est has been aroused through it. The 
show was held in the individual homes 
of the various makes of cars, where 
special decorations, entertainment and 
display had been arranged. The list in- 
cluded the following: Packard, Baker, 
Rauch and Lang, Locomobile, Oakland, 
Frayer-Miller, Velie, E-M-F, Flanders, 
Columbia, Maxwell, Alden-Sampson, Speedwell, Winton, War- 
ren-Detroit, Oldsmobile, Reo, Apperson, Kisselkar, Overland 
Auburn, Stoddard-Dayton, Cole, Krit, Peerless, Chalmers, Hud- 
son, Pope-Hartford, Pierce-Arrow, Cadillac, Hupmobile, Car- 
tercar, Elmore, Buick, Franklin, Mitchell, Jackson, White and 
the Ford. 



Chicago Cars for Omaha Show 

Omaha, Neb., Feb. 6 — Arrangements are now practically com- 
plete for the sixth annual show of the Omaha Automobile 
Dealers' Association, which opens at the Auditorium Monday 
night, Feb. 20. C G. Powell, secretary of the association, visited 
the Chicago show, interviewing many manufacturers about send- 
ing cars exhibited at that show to the Omaha show. 




Feerless In the foreground and a general view of the hall, showing the disposition of the 

automobiles 
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Commercial Section of Chicago Show 

Opens Under Promising Auspices 




CHICAGO, Feb. 6 — The National Association of Automo- 
bile Manufacturers has every reason to believe that the 
commercial car show which opened at 10 o'clock this 
morning in the Coliseum will be fully as successful as the big 
affair in Madison Square Garden in New York last month, not 
only from the standpoint of attendance but also in the volume of 
business done. If it isn't it will not be because a systematic can- 
vass of the entire country has not been made by the management, 
for not a stone has been left unturned to interest representative 
business men in the commercial power wagon and to secure their 
attendance at the show. 

For the last two months this canvass has been going on, dur- 
ing which time 25,000 letters were sent out by the management, 
which has received favorable replies from more than 5,500, the 
writers of which have given assurances that they are interested 
in the proposition and that they will attend the show. In send- 
ing out these letters Bradstreet's and Dun's were consulted and 
every business man with a rating of $50,000 or more was written 
to and told of the great show that was to be held. In the letter 
zone were Western New York, Pennsylvania, Minnesota, North 
Dakota, Montana. Colorado, Oklahoma, Tennessee, Missouri, 
Wyoming, Washington and other points on the Pacific Coast. 

The only exceptions were the New England and Atlantic States, 
which were passed up because it was figured that because of the 
exhibition of motor trucks made at New York and which will 
be made in Boston next month would be sufficiently close to 
home to make it unnecessary for the business men in those sec- 
tions to travel to Chicago. 

The letter scheme was an exhaustive one and started more 
than two months ago. In the first letter sent the scope, of the 
show was entered into and the business men told of the great 
variety of power wagons that were to be shown. Each business 
man was asked frankly if he was interested and even if he wasn't 
to reply and let the management know. Those who paid no 
attention to the first letter were sent a second and when even 
that failed to evoke an answer a third was sent. Of course 
many of the 25,000 canvassed replied that either they could not 
find the time to come or were not ready to consider the proposi- 
tion at present, but after the canvass had been reviewed it was 
discovered that more than 5,500 had agreed to come on for the 
show. 

Not only were the business men themselves invited to attend 
but the management went even farther by interesting officials of 
other cities and towns who might be in the market for commer- 
cial wagons. Particular attention was paid to fire departments 



and the fire chiefs were told of the fine display of fire-fighting 
motor apparatus that was to be made here. As a result of this 
the management has on its list the names of 150 city officials 
who have accepted the invitation to be among those present. In 
most, instances mayors of towns have promised to come, and 
among the places that will be represented at the show by city 
officials are those from Elgin, Aurora, Freeport, Joliet, Peoria, 
Rockford, Springfield, Streator, Waukegan in Illinois; Kokomo, 
Michigan City and South Bend in Indiana ; Cedar Rapids, Daven- 
port, Fort Dodge and Waterloo in Iowa ; Benton Harbor, Manis- 
tee and Muskegon in Michigan ; Springfield, O., and Racine, Wis. 
The entire board of public service is coming from Indianapolis; 
Memphis will send a delegation and so will Council Bluffs, la.; 
Sioux Falls, N. Dak.; Paducah, Ky., and Leavenworth, Kan. 
Postmasters are expected from Milwaukee, La Crosse, Wis.; 
Duluth, Minn.; Sheboygan, Wis.; Racine, Wis.; Aurora, 111.; 
Joliet, 111. ; Logansport, Ind., and Cedar Rapids, la. 

The show opened this morning twelve hours ahead of the time 
originally scheduled, demonstrating how well organized are the 
show forces. The management figured out that by opening this 
early they could hold over many of those from the pleasure car 
week who might like to take a peep at the commercial show be- 
fore returning home and who possibly would not have done so 
had they been forced to wait until to-night. The wisdom of this 
move was fully exemplified by the attendance this morning and 
this afternoon when the show building was comfortably filled not 
only by agents but by representative business men. The exhibit 
opened with 57 concerns displaying power wagons, 150 companies 
handling accessories and 19 motorcycle builders. 

There has not been any falling off in the accessories ranks, for 
while 30 withdrew from the annex and one from the Coliseum 
Saturday night, their places were immediately taken by others 
which make a specialty of commercial sundries. The commercial 
forces took possession of the building yesterday and moved in 
without a hitch. The doors of the annex were opened at 9 o'ciock 
yesterday morning at which time Wabash avenue was jammed 
with big trucks and light delivery wagons. Quickly but without 
confusion the cars started to go in and at noontime the street 
had been cleared and by 2 o'clock all but two or three of the 
exhibits had been placed, while the stragglers all were in before 
6 o'clock. So well carried out were the plans that had the 
management desired to open the show yesterday afternoon it 
would have been possible to have done so. 

The commercial show is confined entirely to the Coliseum and 
its annex, the armory having been given up. As the show is 
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laid out all the commercial cars with the exception of three 
concerns which went into the the annex from choice are located 
on the main floor of the Coliseum. The accessories people who 
were in the gallery in the Coliseum have stayed there while more 
of them are found on the second floor of the annex. The 
first floor of the annex has been given over to the motorcycle 
display. The show decorations are the same that were used last 
week, but the spaces have been changed about considerably in 
order to accommodate the big machines that are on view. 

In the main the spaces are larger than last week and the 
spreading out of the show has if anything added to its beauty. 
Only one of those concerns which were in last week has stuck to 
its original camping place, that being the Packard, which is at 
the north end of the main aisle. However, the Packard people 



have been obliged to overflow into the old Stearns space to the 
south in order to properly display its seven commercial wagons. 

While the gasoline car is in the big majority there is a good 
representation of electrics including the Studebaker, Waverley, 
Baker, General Vehicle, Lansden, Automobile Maintenance and 
Detroit. There are four Are-fighting machines on view, includ- 
ing the Knox, Packard, Rambler and Kisselkar. The Knox 
comes into the show after a public demonstration of its effi- 
ciency Saturday afternoon when the Knox company invited local 
firemen to watch the operation of the big machine. At the Madi- 
son street bridge the demonstration was hampered somewhat 
by a stiff wind, but despite this the Knox engine threw a stream 
across the river, much to the astonishment of the firemen, who 
had not looked for such a powerful demonstration. 



List of Exhibitors at the Commercial Section of the N. A . M. Show 

COMPLETE VEHICLES AND CHASSIS 



Mack Bros. Motor Car Company, Allentown, Pa. 
Mai* Motor Truck Company, Indianapolis. 
U. S. Motor Truck Company, Cincinnati, O. 
Hart- Kraft Motor Company, York, Pa. 
White Company, Cleveland, O. 

Studebaker Bros. Manufacturing Company, South 
Bend, Ind. 

Alden Sampson Manufacturing Co., Plttsfield, Mass. 

Courier Car Company, Dayton, 0. 

W. H. Mclntyre Company, Auburn, Ind. 

Waverley Company, Indianapolis, Ind. 

Reo Motor Car Company, Lansing, Mich. 

Willys-Overland Company, Toledo, O. 

Cartercar Company Pontiac, Mich. 

Grabowsky Power Wagon Company, Detroit. 

Garford Company, Elyrla, O. 

Packard Motor Car Company, Detroit. 

Pope Manufacturing Company, Hartford, Conn. 

Avery Company, Peru, Ind. 

Reliance Motor Truck Company, Owosso, Mich. 
Rapid Motor Vehicle Company, Pontiac, Mich. 
Peerless Motor Car Company, Cleveland, O. 
American Locomotive Company, New York. 
Plerce-Arrow Motor Car Company, Buffalo. 
Metzger Motor Car Company, Detroit. 
H. H. Franklin Manufacturing Co., Syracuse, N. Y. 
Knox Automobile Company, Springfield, Mass. 
Kissel Motor Car Company, Hartford, Wis. 
Kelly Motor Truck Company, Springfield, O. 
Independent Harvester Company, Piano, III. 
Adams Bros. Company, Flndlay, O. 



N. Y. 



Thomas B. Jeffery Company, Kenosha, Wis. 
General Vehicle Company, Long Island City, 
Chase Motor Truck Company, Syracuse, N. Y. 
Saurer Motor Trucks. Chicago. 
Atlas Motor Car Company, Springfield, Mass. 
Mercury Manufacturing Company, Chicago. 
Dayton Auto Truck Company, Dayton, O. 
Chicago Commercial Car Company, Chicago. 
Lansden Company, Newark, N. J. 
Federal Motor Truck Company, Detroit. 
Automobile Maintenance Company, Chicago. 
F. B. Steams Company, Cleveland, O. 
Economy Motor Car Company, Jollet, III. 
Anderson Carriage Company, Detroit, Mich. 
Monitor Automobile Works, Janeavllle, Wis. 
Clark Delivery Car Company, Chicago. 
Schmidt Bros. Company, Chicago. 
Brodesser Motor Truck Company, Milwaukee. 
Sternberg Manufacturing Company, Milwaukee. 
Harder's Fireproof Storage and Van Co., Chicago. 
Van Dyke Motor Car Company, Detroit, Mich. 
Haberer A Co., Cincinnati, O. 
R. L. Morgan Co., Worcester, Mass. 
Baker Motor Vehicle Co., Cleveland, O. 
Klnnear Mfg. Co., Columbus, O. 

Couple Gear Freight Wheel Co., Grand Rapids, Mich. 
Albrecht-Cramer Auto Truck Co., Milwaukee, Wis. 
Watervllle Tractor Co., Watervllle, O. 
Bulck Motor Co., Flint, Mich. 
Schacht Motor Car Co., Cincinnati. O. 
Marquette Motor Vehicle Co., Chicago, III. 



LIST OF ACCESSORIES EXHIBITORS AT THE CHICAGO COMMERCIAL SHOW 



1— Mlchelln Tire Co. 

2 — Lovell-McConnell Mfg. Co. 

3 — Vesta Accumulator Co. 

4 — Standard Roller Bearing Co. 
6 — Herz A Co. 

5a — Hayes Mfg. Co. 

6b — Imperial Brass Mfg. Co. 

6— C. T. Ham Mfg. Co. 

7 — Jones Speedometer Co 

8 — N. Y. A N. J. Lubricant Co. 
C. A. Mezger. 

9— Weed Chain Tire Grip Co. 

10 — Continental Caoutchouc Co. 

11 — Valentine A Co. 

12— Wheeler A Schebler. 

13— Conn. Telephone A Electric Co. 

14 — Swlnehart Tire A Rubber Co. 

15— A. O. Smith Co. 

16 — Consolidated Rubber Tire Co. 

17— Helnze Electric Co. 

18 — Pennsylvania Rubber Co. 

19 — Warner Instrument Co. 

20 — Republic Rubber Co. 

21 — Republic Rubber Co. 

22— McCord Mfg. Co. 

23— Whitney Mfg. Co. 

24 — Briscoe Mfg. Co. 

25 — Joseph Dlxcn Crucible Co. 

26— Morgan A Wright. 

27 — Morgan A Wright. 

28— Standard Welding Co. 

29 — American Ball Bearing Co. 

30— Hartford Rubber Works Co. 

31— Hartford Rubber Works Co. 

32 — Tlmken- Detroit Axle Co. 

33 — Tlmken Roller Bearing Co. 

34— R. E. Dletz Co. 

36 — Diamond Chain A Mfg. Co. 

36 — Gray-Hawley Mfg. Co. 

37 — Wm. Cramp A Sons' Ship and En- 

gine Building Co. 

38— Flsk Rubber Co. 

39— Flsk Rubber Co. 

40— National Tube Co. 

41 — Badger Brass Mfg. Co. 

42— Veeder Mfg. Co. 

43 — Gray A Davis. 

44— G A J Tire Co. 
46— G A J Tire Co. 
46— National Carbon Co. 

B. F. Goodrich Co. 



Iw—i 
47_l 



48— B. F. Goodrich Co. 

49— C. F. Splitdorf. 

60 — Gabriel Horn Mfg. Co. 

51 — Goodyear Tire and Rubber Co. 

52 — Goodyear Tire and Rubber Co. 

53 — Long Mfg. Co. 

64— J. H. Williams A Co. 

55 — Diamond Rubber Co. 

56— Diamond Rubber Co. 

57 — Warner Gear Co. 

58— A. W. Harris Oil Co. 

59 — Hartford Suspension Co. 

60 — Hartford Suspension Co. 

61 — Baldwin Chain and Mfg. Co. 

62 — Splcer Mfg. Co. 

63 — Brown-Lipe Gear Co. 

64— Plttsfield Spark Coll Co. 

65 — Continental Motor Mfg. Co. 

66 — Remy Electric Co. 

67 — Firestone Tire and Rubber Co. 

68 — Firestone Tire and Rubber Co. 

69 — Electric Storage Battery Co. 

70— Oliver Mfg. Co. 

71 — S. F. Bowser A Co. 

72 — S. F. Bowser A Co. 

73 — Edmunds A Jones Mfg. Co. 

74 — Kokomo Electric Co. 

7E — Byrne, Kingston A Co. 

76 — Superior Motor Vehicle Co. 
76a— U. S. Light and Heating Co. 

77 — Motz Clincher Tire and Rubber Co. 

78— Warner Mfg. Co. 

79 — Racine Auto Tire Co. 

80 — Garage Equipment Mfg. Co. 

81— Auto Parts Mfg. Co. 

82— Royal Equipment Co. 

83 — Royal Equipment Co. 

84 — M uncle Gear Works. 
8E — Gemmer Mfg. Co. 

86 — Excelsior Motor and Mfg. Co. 

87 — Stromberg Motor Devices Co. 

88 — Stromberg Motor Devices Co. 

89— Havollne Oil Co. 

90 — Cook's Standard Tool Co. 

91 — Thermoid Rubber Co. 

92 — Thermoid Rubber Co. 

93 — Power Wagon. 

94 — Horseless Age. 

95 — Auto Improvement Co. 

96 — American Ever Ready Co. 

97 — Homo Co. of America. 



98 — Ross Gear and Tool Co. 

99— Whlteley Steel Co. 

100 — Turner Brass Works. 

101 — Edison Storage Battery Co. 

102 — Drlggs-Seabury Ordnance Corp. 

103— National Coll Co. 

104— Link-Belt Co. 

105— Stewart A Clark Mfg. Co. 

106 — Cleveland Speed Indicator Co. 

107 — Empire Tire Co. 

108 — Empire Tire Co. 

109— Western Motor Co. 

110 — Elsemann Magneto Co. 

111 — Elsemann Magneto Co. 

112— Sparks Wlthlngton Co. 

113 — Columbia Lubricants Co. 

114 — Randall-Falchney Co. 

115— Continental Rubber Works. 

116 — Brlggs Mfg. Co. 

117— Cycle and Auto Trade Journal. 

118 — Bosch Magneto Co. 

119 — Bosch Magneto Co. 

120 — E. B. Van Wagner Mfg. Co. 

121 — Morrison-Rlcker Mfg. Co. 

122 — Universal Tire Protector Co. 

123— Flndelsen A Kropf Mfg. Co. 
12' — Perfection Spring Co. 

125— International Metal Polish Co. 

126 — Commercial Vehicle. 

127 — Slmms Magneto Co. 

128 — Frank E. Sparks. 

129— H. H. Franklin Mfg. Co. 

130 — Automatic Motor A Engineering Co. 

131— Model Gas Engine Works. 

132 — Model Gas Engine Works. 
13." — Briggs A Stratton Co. 
1?4 — C. Cowles A Co. 

135— Motor Vehicle Publishing Co. 

136— Nathan Novelty Mfg. Co. 

137— Detroit Lubricator Co. 

138 — Eagle Co. 

139 — Cleveland-Canton Spring Co. 

140 — R. M. Hallln Phead Co. 
1^1 — Hayes Wheel Co. 
'<»2— Atlas Chain Co. 

V3— A(<ams A Westlake Co. 
144 — Wlllard Storage Battery Co. 
1"c_i utr.Lockwood Mfg. Co. 
14f— Sheldon Axle Co. 
147— Sheldon Axle Co. 
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The Delivery of Goods JT£t ^SfSTSSt 

There Are a Number of Plans of Battle to Choose from When Undertaking the 
Delivery of Goods on a Large Scale 



LET there be no mistake; the great question is to see things 
as they are; the plan of battle must be comprehensive. 
The system to use in the delivery of goods under a 
certain set of conditions is the one that will show up the best 
from the theoretical point of view. The old practitioner will 
say, "hang theory." That is what he does! But the trouble 
with this plan is that theory will not stay hanged. There was 
never a hangman who could so thoroughly strangle theory that 
it would remain inanimate for even the time that it takes for 
the hangman to catch his breath. 

The theory of the delivery of goods is very simple, taking it 
in the main, as it is assumed that it is a mere matter of getting 
a customer to order and name the time and place of delivery 
of the merchandise. All that remains is to make the delivery 
to the given address within the time allowance stated. The 
first difficulty comes when the merchant finds that his business 
is growing beyond his capability; when he discovers that he 
cannot take the time to make the delivery personally. 

There are two reasons why a merchant may not be able to do 
his own delivery work. The merchandise may be too heavy to 
be carried by him, or the amount of business that the merchant 
can do if he gets others to perform detailed services may be 
so great that it will be more profitable for him to engage other 
men to do the assisting, such as delivery work, giving to them 
the necessary facilities so that they will be able to accomplish 
enough work per day to make it a profitable undertaking. Of 
course, it would not pay a merchant of scope to deliver the 
goods sold, doing all the work personally, unaided by such facil- 
ities as delivery wagons. Those who resort to such means are 
never more than "push-cart" men, and yet there are mer- 
chants who are merely push-cart men in a more general way 
than when the language is taken literally. 

The primary system is that of the "push-cart" man, and the 
latter is the graduated errand boy. From the push-cart man to 
the merchant who employs delivery wagons is quite a step, but 
it is no more of a breach than that which reaches from the one- 
horse delivery wagon to the more complex method involving 
long and short hauls, coupled with a multiplicity of details that 
have to be worked out under a variable set of conditions using 
automobiles. 

Just what the equipment should .be composed of in delivery 
work depends upon the class of merchandise that must be de- 
livered ; also upon the topographical features of the place, class 
of customers and the extent of the enterprise in each individual 
instance. 

The time of delivery of merchandise is stated by the patron 
who orders the goods as a rule. It is just as important to be 
able to deliver one package at a stated time as it is to deliver 
a large amount of merchandise within a certain period of time. 
The only difference between the two propositions is that in the 
handling of a large business, if the goods are not cleared each 
day, storage room will have to be provided for the hold-overs, 
and this is at an added cost as well as at quite some dissatis- 
faction of the customers. 

Law of the Delivery of Merchandise 

The freight rate of a well-equipped railroad that is made to 
pay a reasonable dividend upon its stock and is held capable of 
continuing to serve its clientele year after year may be taken 
as the broad basis; this rate will then be the base rate. The 
average time it takes to deliver goods by freight under such 
conditions should be taken as the base-time of delivery. The 



average size of package, delivered under "freight" conditions, 
will be the bulk unit. The average weight of package delivered 
under "freight" conditions will be the weight-unit. 

The method of computation for the ascertaining of the effi- 
ciency of the system will have to be worked out depending upon 
how speedily the delivery is made. If delivery work is done 
on a "convenient" basis, it follows that the "ton-mile" is the 
proper foundation of computation, but if a specific time of de- 
livery must be taken the ton-mile idea is lacking in some re- 
spects, but it might be nearer the truth to assume that the 
value of the delivery will be proportional to MV", when M = 
mass, and V = velocity. 

The value of a delivery is (A) proportional to the mass, and 

(B) to the square of the speed of delivery. 

(C) modified by the consideration of bulk, since the larger 
the package the more room it will take up. 

(E) Taking into account the fact that the goods may be 
perishable, fragile or explosive. 

(F) Taking due notice of the problems of insurance, and 
who insures the goods. 

That the questions involved in the velocity-squared law are 
most complex may be shown as follows: 

(a) The wagon depreciates in proportion to the square of 
the velocity. 1 

(b) The roadbed is depreciated in proportion to the square 
of the velocity. 

(c) The risk, involving accidents, is in proportion to the 
square of the velocity. 

On the other hand: 

(d) The rate of delivery of merchandise is in direct propor- 
tion to the velocity. 

(e) The wages paid out to workmen is in direct proportion 
to velocity and to mass. 

(f) The interest on the investment is in direct proportion to 
velocity and to mass. 

From what has been said it would appear that all the chances 
of trouble and cost are in proportion to the square of the veloc- 
ity and all the gains are in direct proportion to velocity. This 
is probably true; it means that skill is essential to success. The 
man of skill has a great advantage over the man of no skill. 
The merchant who can skillfully determine the proper speed of 
delivery of goods will be able to make deliveries at a far lower 
cost than the cost of delivery of the same goods by a merchant 
who fails to observe that there is such a thing as delivering 
goods too quickly or too slowly. 

It is just a little strange according to the usual way of 
thinking, but there is more danger attached to doing the work 
at a fast rate than there is in fixing a relatively slow rate of 
performance. 

There Are Several Choices to Take 

Interpreting the square law and assuming that the day is the 
long unit of time, it is possible to take advantage of time and 
thwart the square idea to a relatively large extent If it is 
desired to deliver ten tons of merchandise from one point to 
another distanced, say, ten miles, within a day, this task may 
be performed by a one-ton truck making one trip every hour, 
or the task may be performed by a five-ton truck making a 
trip in five hours, or it may be performed by a ten-ton truck 
making one trip in ten hours. Assuming for the moment that 
each truck is capable of sustaining under its rating with equal 
facilitv, it remains to determine the effect of the different rates 
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Motor bicycles being taken to the show by motor truck 

of speed upon the several trucks according to the square law. 
The results will be as follows: 

COMPUTING DEPRECIATION FROM SPEED OF TRAVEL 
Size of truck Miles per hour Relative depreciation 

1 ton 10 100 

6 ton 2 4 

. 10 ton 1 1 

Whether or not this is exactly so, is a matter of no great 

moment, provided it can be stated with a showing of truth that 

it is the strong tendency. There is one other point that shqws 

up with great clearness, t. e., the labor item is in favor of the 

ten-ton truck. When all of the goods are delivered in one 

load on one big truck but one driver is required. If two trucks 




The last of the horse and the first of the trucks to the show 

are used two men must be employed, and if ten trucks are 
employed ten men must be at hand to drive them. 

In the same way, since "roundhouse" attention must be ac- 
corded to every truck, it stands to reason that the more trucks 
that are employed the greater will be the number of men that 
will have to be employed in the "roundhouse." 

Looking at it from another point of view : if skilled labor 
is difficult to find and keep the difficulty is relatively great with 
ten trucks, due to the fact that it is just as much of a task 
for a skilled man to maintain a one-ton truck as it is for him 



$50,000,000 IS THE VALUE IN THE AGGREGATE 
BEING TURNED OUT IN RESPONSE TO 
REQUIREMENT OF COMMERCIAL VEHICLES 
VEHICLES. IT HAS BEEN SHOWN THAT ONE 
OF THREE "ANIMAL DRAUGHTS" AND 
IMMEDIATE DEMAND, LIMITING IT TO FREIGHT 
FREIGHT AUTOMOBILE IS ESTIMATED TO 
THIS TYPE OF TRANSPORT WILL HAVE TO 
WITHIN THE NEXT DECADE. THE VALUE OF 
PRESUMPTION WILL BE $6,000,000,000. 



to maintain a ten-ton truck. It will require ten men in one 
case and only one man in the other case. 

From the investment point of view there are problems that 
cannot be ignored. If ten one-ton trucks are worth, say, $30,000, 
two five-ton trucks will be worth, say, $8,000, and one ten-ton 
truck will be worth, say, $5,000. To the casual observer it would 
look as if the difference from the interest point of view would 
be a mere matter of computation as follows: 



INTEREST UPON THE 
Trucks 

10 one-ton trucks 
2 five-ton trucks 
1 ten-ton truck 



NVESTMENT AT 6 PER CENT. 
Value Interest 
$30,000 $1,800 
8,000 480 
5.000 300 



Even in this computation there is evidence of a great dif- 
ference in the interest increment, but in this plan no account is 
taken of the rate of depreciation of the one-ton truck at 10 miles 
per hour as compared with the ■ five-ton truck at 2 miles per 
hour, or the ten-ton truck at 1 mile per hour. 

According to the tabulation of depreciation from speed of 




Mack open sided truck with driver's cab 




Oarford police patrol wagon for use In Racine 
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OF THE FREIGHT AUTOMOBILES THAT ARE 
IMMEDIATE DEMAND. THE NEAR FUTURE 
IS ESTIMATED TO BE ON A BASIS OF 3,000,000 
FREIGHT AUTOMOBILE WILL: DO THE WORK 
ACCORDING TO THIS] RECKONING: tTHE 
AUTOMOBILES, IS ABOUT 1,000,000. f SINCE A 
WEAR OUT IN TEN YEARS THE BUILDERS OF 
PREPARE TO MEET THE 3,000,000 CAR DEMAND 
A DECADE OF OUTPUT ACCORDING TO THIS 



travel, even assuming that the figures are not exact, the proper 
way to look at it is to re-write the interest table as follows : 



RE-STATEMENT OF 

Truck 

1 ton 
5 ton 
10 ton 



INTERE8T UPON 
RELATIVE BASIS 
Value 
130,000 
8,000 
5,000 



INVESTMENT ON A 

Relative Interest 

6.0 
6.4 
1.0 



It is a mere matter of method to divide the interest incre- 
ment into interest and depreciation, and for the sake of sim- 
plicity in bookkeeping most merchants do make this distinction. 
In the long run, no matter how books are kept, it is necessary 
to pay the costs, and, in dollars, the amount is the same. 

Is there any truth in the assumption that the interest and 
depreciation will vary in the ratio of 1 to 600? 

Unfortunately, yes I 

Is there anything to be said against the methods here used 
in making the comparison? Fortunately or unfortunately, de- 
pending upon how the matter is viewed, as will be shown. 




Studebaker Garford shallow-bodied quick delivery car 




Two models of the Reo light delivery wagons. 

In the size of the wheels 



Note the difference 




Kissel Kar fire fighter; chemical and hose wagon 

In the first place, ten-ton trucks are not so made that they 
will travel at the low speed of 1 mile per hour. Again, the 
tire question is not as an open book. A ten-ton truck at a 
speed of 1 mile per hour would not have to be equipped with 
rubber tires, but ten-ton trucks, as they are made, are fitted 
with rubber tires, but then the speed of such trucks is nearer 
to 4 miles per hour, and at this higher speed it is more desirable 
to employ rubber tires. 

On the other hand, in making concrete comparisons, one-ton 
trucks are not limited to 10 miles per hour; most makes of 
one-ton trucks are capable of traveling at approximately 20 
miles per hour. The life of the truck, in view of this doubling 
of the speed, if the square law holds, will be one-fourth of 
what it would be at 10 miles per hour. 




White delivery box body on White heavy truck 

It is not the purpose here to split hairs about details or to 
contend in favor of a definite set of figures. The main point 
is that merchants have a large responsibility; they must figure 
out a system for the transportation of goods; it is up to them 
to be intelligent, and it remains for them to find out how the 
best results are to be realized. It is almost certain that slow- 
going, large-capacity trucks must be relied upon to do the trunk- 
line work, and that intermediate deliveries must be made by 
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Brodesser truck, with stake body 




Four models of the Franklin commercial line — cab, open delivery 
truck, ambulance, and closed box body 

means of medium capacity trucks, leaving it for relatively small 
delivery wagons to do the local delivery work. 

Local Conditions Have to Be Satisfied 

What an easy thing it would be were it true that all mer- 
chants would have to deliver goods over the same zones in a 
given city, or if all cities were laid out in precisely the same 
way, and were all streets so well paved that there would be no 
road problem to figure in. But there are no two cities alike, 
nor will the deliveries of the respective merchants be on the 
same basis in a given city; even the districts hold problems that 
differ from each other to a material extent 

At the present time there is far too much attention being 
given to the individual questions; in other words, while techni- 



cal papers are printing publicity about the high qualities of the 
different makes of trucks and delivery wagons, there are none 
who pay enough attention to the abstract needs of the several 
occasions. Merchants know how to deliver goods when horse- 
drawn vehicles are used, and this is another way for stating 
that they know how to fail in the delivery of goods when 




Kelly truck, with driver's <ab and open delivery body 




Chassis of the Adams delivery truck 

automobiles are employed in substitution of horse-drawn ve- 
hicles. It is as plain as anything can be that a new system will 
have to be worked out. 

There is yet time to turn back and approach the whole matter 
on a basis that will be good for the automobile as a means 
of transportation and equally good for the merchant who will 
see the light. 



m t a « *fl A • • THE MEAT IN THE NUT AS ,T 18 BE 'NQ 

Commercial Automobile Activity ^^^fi^gg^s army 



OUTSIDE Chicago was covered by a blanket of snow, 
the result of a blizzard which blew up and which tied 
up traffic. Those hit hardest by this change in the 
weather were the members of the Motor Truck Association of 
Chicago who had made arrangements for a parade through the 
loop district in order to attract the attention of the business 
men to the commercial show. They had been promised more 
than 150 machines belonging to business houses in the city, but 
the change in the weather kept many away, the result being that 



when the parade lined up this noon in front of the Coliseum 
there were only some thirty vehicles in line. Among the wagons 
that turned out for the demonstration were the following 
makes: — Walker, Lansden, General Vehicle, Couple Gear, Ran- 
dolph, Chicago Motor, Rapid, White, Ideal, Grabowsky, Frayer- 
Miller, Champion, Chautauqua, and Reliance. Of these eight 
were large trucks and brought up the tail end of the procession. 

Considering the weather conditions the parade was a good 
one, and the demonstration in the loop district must have been 
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an eye-opener for business men who are accustomed to seeing 
horse-drawn vehicles put in the stable when the snow falls when 
it is as heavy as it was last night. The turn-out of these ma- 
chines, most of which were cars owned by local business houses, 
brought together many veterans. One of these was a Couple 
Gear truck which has been in the service of the Hammond 
Packing Co., a concern at the stock yards, for the last five years 
in which time it has ground out an average of 20 miles a day 
with very little trouble and which looks as sturdy to-day as 
many of the newer ones. There was a Randolph light delivery 
wagon, which has been running for the George W. Jackson Co., 
a contracting firm, since 1908, and which does its 50 to 75 miles 
a day. Henry Bauer, plaster contractor, had a Randolph truck 
which has been running for one and a half years, and which has 
been in the shop only once in that time, that being to fix a muf- 
fler. This wagon hauls scaffolding and boxes, the loads rang- 
ing in weight from 500 pounds to 1 ton. A 3-ton Frayer-Miller, 
operated by Libby, McNeil & Libby, the packers, has been in 
service 6 months, running 12 hours a day and averaging about 
40 miles a day in the hardest kind of service. The driver says 
that he never was laid up an hour since he got the car and 




wfiite truck, with large platform body for bulky goods delivery 




Studebaker stand, showing gasoline and electric commercials 

that he uses not more than 7 or 8 gallons of gasoline and 2 
quarts of oil a day. 

Another Frayer-Miller belongs to the Wadsworth-Holland Co., 
a paint-making concern in this city, whose driver reported a 
mileage of 11 492 miles in the 13 months he has had the ma- 
chine in which time he has been working 10 hours a day. A 
General Vehicle 3}4-ton electric truck, used by Sulzberger & 
Schwarzschild, the packers, gets a maximum service by having 
two batteries. While the machine is out on its morning round 
the extra battery is being charged, while at noon the driver 
makes the change and leaves the partly discharged battery in 



the barn for recharging while he goes well equipped for the 
afternoon service. Because of the double battery he is in a 
position to get 40 miles a day out of his car, although his work 
does not call for that much, the daily distance being about 20 to 
25 miles. 

Another veteran in the parade was the Rapid i-ton truck, 
which climbed Pikes Peak, and which has been in the Glidden 
tour. This truck has run 25,000 miles, it is claimed, since first 
being put on the road. 

The Saurer, the only foreigner in the show, is exhibiting a 
4j4-ton truck and a 6-ton chassis. In addition to these there 
are other heavy trucks shown by the Alco, Baker electric, Avery, 
Kisselkar, Peerless, Garford, Grabowsky, White, Packard, Gen- 
eral Vehicle, Sampson, Morgan, Kelly, Brodesser and Harder. 

As the management is making a big play to attract city offi- 
cials, it finds itself in a position to make good on the promises 
held out to the mayors, fire chiefs and others in that it has a 
strong line of machines designed for municipal use, including 
the Knox, Autocar, and Pope-Hartford, moreover, Chicago has 
five of this distinct type, three of which were not shown in New 
York. 

There are to be seen here a Franklin, Packard, Kissel- 
kar, Rambler, and Abrosch models, which are built for fire 
fighting purposes only, and in addition to this there are a Frank- 
lin ambulance, Knox ambulance, Studebaker ambulance patrol, 
Packard patrol, Waverley electric ambulance, VVaverley hearse, 
and Lansden ambulance. In addition there is a variety of types 
shown which include Franklin and Atlas taxicabs, International 
harvester buggies, and an Adams touring car, the last named 
being the only touring car on view in the show and being dis- 
played in connection with the Adams line of commercial wagons. 

As the show is divided up, the total display takes in 129 cars 
of all kinds, and 31 chassis. 




View showing the exhibits of the Reo, Peerless, Alco and Hewitt 




Rovan truck with front wheel drive is the show novelty 
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Clutches and Their Application 



DESCRIBING THE PRINCIPLE OF 
CLUTCHES, ILLUSTRATING DIFFERENT 
TYPES 



THERE is no part of the power transmission group of more 
importance than the friction clutch commonly used to 
connect the engine with the driving wheels and this de- 
vice is subject to more abuse in the performance of its duty than 
any other part of the mechanism. 

The forms of clutches in common use in motor vehicles vary 
widely, and the fact that all are practical is best proved by their 
use in cars of established repute. 

Frictional clutches may be divided into three broad classes ; the 
cone, flat plate and band. 

The most important consideration from a viewpoint of effi- 
ciency is that a clutch may be capable of transmitting the maxi- 
mum power of the engine to which it is applied without slip 
or loss. Such a device must be easy to operate. In engaging, 
the power should be applied to the mechanism gradually or the 
resulting shock or jar will act injuriously upon it. 

It is essential that the clutch disengage promptly and that there 
may be no drag or continued rotation of the parts after the 
clutch is disengaged. It must be of such design that the co-act- 
ing surfaces will operate for extended periods without material 
wear. It must be silent in operation, whether in engaging, in 
position, or releasing. 

One point incidental to the multiple disc type of clutch is the 
compact design possible and the light weight of the driven 
member. 

A type that has been very popular consists of a number of 
saw steel discs which may alternate with some of different ma- 
terial — probably phosphor bronze, one set of discs being driven 
by the engine while the remaining set is attached to the con- 
tinuation of the transmission shaft. As is well known, it is the 
usual practice to enclose a clutch of this character in an oil- 
tight case, which ensures that the members will operates in a 
constant bath of lubricant, the object being to promote easy 
engagement and at the same time secure long life of the co-act- 
ing surfaces. 

The advantages of this type as given by those who favor it 
are that the inertia of the driven member is very low because of 
its light weight and comparatively small diameter, and shifting 
of gears is possible without danger of clashing. Again, the spring 
pressure when the clutch is engaged must force out the film of 
lubricant which exists between the discs before a metal-to-metal 
contact will be obtained, allowing a certain amount of slip and 
enabling the power to be applied in a gradual manner. 

It is true that the old film prevents harsh engagement in many 
instances, but it is also true that it acts as a binder, and the drag 
between the plates even when the pressure is released may be 
enough to produce spinning equal to that of any cone. 

In later forms of multiple disc clutches, the use of cork in- 
serts or asbestos has prevented an adhesion because of viscosity 
of oil film when pressure is relaxed, and has also reduced liability 
of injury from overheating but the application of these in- 
serts in the conventional cone also eliminates many disad- 
vantages. Examples of this will be found in the Premier clutch. 
There are 21 plates alternately placed, with cork inserts which 
prevent gripping. Small springs are placed between the 'driving 
members to facilitate disengagement. 

There are forms of the multiple disc construction which em- 
ploy three plates of large diameter to obtain sufficient frictional 
area, the form being as illustrated in the Thomas. 

These clutches are very effective, and because of the amount 
of surface provided are not subject to much wear. They may 
or may not be run in oil at the option of the designer. They are 



very easy of engagement and will apply the power gradually. As 
in the case of the multiple disc clutch, the use of Cork Inserts or 
a special asbestos friction brake facing as in the case of the 
Ohio is all that makes this form thoroughly practical and en- 
ables it to transmit power without the use of excessive spring 
pressure to maintain frictional adhesion between the surfaces 
because of the increased friction which the cork affords. 

Band clutches are practically the same in general principle of 
operation as band brakes but are divided into two classes: in- 
ternal expanding, and external constricting. Clutches of the 
internal expanding type are in use on several of our best known 
motor cars. These forms often consist of a leather faced steel 
band or shoe expanding against the inner periphery of a drum 
which is usually integral with the flywheel. 

Among the disadvantages of this form may be mentioned the 
difficulty in securing proper balance, and as it is necessary to in- 
crease the diameter to obtain the required contact surface, and, 
as in most forms a large proportion of the weight of the oper- 
ating mechanism is carried at the rim, the condition of spinning 
which has been offered against the cone clutch will be equally 
applicable to this type. 

The practical motorist is familiar with the work accomplished 
by the clutch and how it is interposed between the engine and 
the gear set of the motor. To most motorists the cone clutch is 
the best known of all types because of the period that it has 
been in use and the number of motor cars equipped with a device 
of that form. 

The cone clutch is more bulky than any of the other forms with 
the exception of the three plate type, and perhaps an internal ex- 
panding band designed to transmit large powers. It is without 
doubt one of the simplest, its construction being understood by 
all. That it is easily engaged or released is obvious, and if prop- 
erly constructed there will be no loss of power in transmission. 

As is obvious, a cone clutch must be of large diameter if much 
power is to be transmitted. When the male member is released 
there has been considerable energy stored in the rim and its 
tendency is to continue revolving. 

Admittedly, it is difficult to shift gears with the shafts in mo- 
tion and. therefore, it is necessary to do one of two things: 
either wait until the momentum of the clutch becomes less, or 
follow the now usual practice and provide a brake to offer re- 
sistance to continued rotation. An example of this is shown in 
Fig. 2 as used on Overland cars. When the clutch is disen- 
gaged the male member touches the roller, which slows its mo- 
mentum down sufficient to allow easy changing of the gears. 

If one considers the other types of clutch critically it will be 
evident that in some of the latest forms, especially of the three 
plate or internal expanding band type, this factor of inertia of 
the driven member when released is of as much consequence as 
that of the cone form, and this disadvantage cannot be held as 
one met with only when conical clutches are employed. Even 
when the multiple disc clutch with plates of light construction 
and small diameter is used, there may be drag enough due to 
the fluid friction between the molecules of the lubricant to equal 
the condition of spinning produced by inertia in a heavier driven 
member. 

Clutch Development 

The early form of cone clutches were faced with leather se- 
cured to the outer periphery of the male members by means of 
rivets, and no means were provided to secure evenness of con- 
tact, with a result that the most careful operation was required 
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to secure starting without considerable jar. That it required the 
most skillful attention to insure against harshness on one hand, 
and slipping on the other, is best attested by those who had ex- 
perience with the old form of cone clutch and who were forced 
to consider other types in order to eliminate the disadvantages 
which now have been taken care of by more attention to design 
and materials employed in construction. 

Securing Easy Engagement 

In order to secure easy engagement certain engineers pro- 
vided means by. which the leather was raised at intervals around 
the periphery so that when the clutch was first engaged but a 
limited surface was presented for adhesion. When the full pres- 
sure of the spring was exerted the leather was depressed and 
the full area became in frictional contact. This means of pre- 
venting harsh engagement is used on the Cole clutch. Another 
means of arriving at the same end is used on the Cadillac and the 
foreign N. S. U. cars. The male member is made from a stamped 
steel part to which the leather is riveted in the usual manner 
which is turned thin enough to transmit the power and allow a 
certain amount of give and so reduce the gripping effect if the 
leather is on the dry side. 

A still greater improvement made in cone clutch construction 
has been in the determination of the most satisfactory com- 
binations of materials to use to obtain the maximum driving 
effect with minimum size, weight, spring pressure and harshness 
of engagement. The non-metallic frictional materials commonly 
employed as a facing for the male member in usual clutch con- 
struction are red fiber, leather, textile beltings, asbestos wire 
fabrics and composite surfaces composed of metal or of the 
non-metallic frictional materials above mentioned, in which cork 
inserts are embodied and form a material portion of the fric- 
tional area thereof. 

Fiber, although having high coefficient of friction will char 
and become very brittle on the one hand, and is so hard and 
dense that it will in many instances wear the metal surfaces 
against which it is in contact on the other, and for these reasons 
is not now used. 

Textile beltings and asbestos fabrics have proved very satis- 
factory in application to brakes, and have proved satisfactory in 
clutch service. 

Leather forms the usual lining for cone clutches, but if used 




Fig. J— Clutch brake as fitted to Overland cars to facilitate chang- 
ing speed 



alone has disadvantages. It must not be allowed to became hard 
or dry because it will engage too quickly and the action of the 
clutch will be harsh, nor must it be allowed to become too oily 
as this will cause the surfaces to slip. If the clutch slips the 
leather will char, and when leather is either hard or glossy 
smooth it is of little value as a frictional medium, its degree of 
frictional adhesion decreasing in direct proportion as the material 
becomes less yielding, and a far greater spring pressure is re- 
quired to maintain a proper degree of frictional contact when 
the leather is not in proper condition. 

A proper application of cork inserts will improve the operation 
of any clutch where they may be used, and that many, designers- 
are of this opinion is evident when one considers the number of 
applications made of this material in clutches. 

The engineer, the mechanic and the practical motorist have 
all experienced the troubles which follow when the surfaces oi 
the ordinary leather-faced cone become covered with oil, and as- 
it is manifestly impossible to keep lubricant from the frictiona; 
surfaces, the fact that cork does not materially vary in holding 
power, even when the metal surface with which it is in contact 
is covered with oil, would be a sufficient advantage to warrant 
its adoption, even were there no gain in capacity through its use. 

Angle of Cone 

The angle of the cone will depend solely upon the coefficient 
of friction of the materials selected and the condition of the 
friction surfaces. When the surfaces are of cast iron and leather, 
and, as we have seen, the coefficient of friction may be as high 
as 0.30, it is best to allow for the grease and oil which finds its- 
way upon the surfaces; it is safer to take 0.15 or 0.20 as the co- 
. efficient of friction, though if cork inserts are used the value 
may be taken at 0.30 or even higher. The coefficient of friction, 
is the tangent of the angle of repose for the materials of the 
clutch, therefore for cast iron and leather the angle will be be- 
tween 14 and 17 degrees. If cork inserts are used in combination 
with leather the angle may be reduced to 12 degrees. There is a 
point where the angle may be so small as to cause a wedging effect 
of the cone, and while it will be easy enough to bring into en- 
gagement it will be very difficult to disengage it without applica- 
tion of considerable pressure upon the releasing mechanism. 

It has been suggested that empirical formula: would be of 
value to the engineer which would consider dimensions such as 
diameter, width of face, angle of cone, degree of spring pres- 
sure, etc., but such data could not be made reliable unless it was 
definitely settled that all would adhere to one standard type of 
clutch. Allowing that all engineers deciding to use the cone 
clutch believed that cork and leather combination against a cast- 
iron surface was the ideal arrangement it would not be difficult 
to arrive at conclusions, or present formulae which could be ap- 
plied with success in designing a clutch for any power. 

As must be obvious to those considering the subject, the capac- 
ity of a clutch is judged by its ability to transmit the entire 
power of the motor without loss, and therefore its proportions 
must be such that the clutch will be able to transmit more power 
than the motor to which it is applied will develop. A clutch 
which is proportioned so that it is barely equal to the require- 
ments will slip at the critical period, and a substantial margin of 
safety should be provided. 

The reason for this is that the torque of the motor will vary 
with the construction, and certain causes may be added which will 
temporarily increase the motor torque, such as flywheel effect. 
Then one must consider that the nature of the frictional sur- 
faces. will not remain constant; under some conditions they may 
be dry ; then again oil will alter the coefficient of friction to some 
extent. 

To present a definite set of formulse which may be applied to 
Hesign of the modern cone clutch, it will be well to review some 
of the principles of operation, which are very well shown in 
Fig. 3. 

In this diagram a c is the axis of the clutch and abc is the 
angle of the cone. From any point, as c, erect a perpendicular 
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to c b. Then if ac represents the axial pressure forcing the cones 
together, ab is the resulting pressure acting in a direction perpen- 
dicular to the surface of the cone. 

It has been aptly stated that the cone clutch is a development of 
the flat plate type. The most valuable point gained by con- 
ing is that it constitutes a simple method of converting the hori- 
zontal spring pressure into a very much greater pressure 
at the surface of the cone. The greater the angle of the 
cone, the more nearly the conditions approximate the flat 
plate type of clutch, and the greater the spring pressure 
required to maintain contact. At the other hand, angles of less 
than 10 degrees cause a wedging action and difficult release, 
which is not desirable, to say the least, regardless of the efficiency 
of transmission. 

It will be then evident that the cone clutch is not of that form 
where a pound spring pressure means a pound pressure in main- 
taining contact between the surfaces, the purpose of the cone 
being to multiply or increase the value of the spring pressure by 
the lever advantage which is obtained. The amount of spring 
pressure required to maintain efficient frictional adhesion be- 
tween the surfaces will vary with the coefficient of friction of 
the materials in contact, and the angle of the cone, as well as the 
horsepower to be transmitted. This is also limited by other con- 
siderations, such as the ability of the average operator to depress 
the pedal releasing the clutch. The average strong man can press 
with a pressure of from 75 to 100 pounds against a pedal with 
the foot, but as all are not of equal strength, and as the motor 
car is in many cases operated by youths and women, it will be 

well to consider SO 
-1 pounds an average 

of the pressure 
that one would 
care to exert 
against the pedal. 
The leverage effect 
can then be figured 
on this basis and if 
proportioned on a 
six to one relation 
of power to weight 
arm, this amount of pressure will be capable of releasing a 300- 
pound spring without undue exertion on the part of the oper- 
ator or much strain on the operating parts. 

Some Empirical Formulae 

In making calculations for friction clutches of any type it will 
be necessary to resolve the actual horsepower into torsional re- 
sistance at the rim of the clutch. If P represents the brake 
horsepower to be transmitted, R the revolutions per minute and 
M the twisting movements in foot pounds, we have: 

P 33.0O0 

M = (1) 

R2W 

which, after reducing may be expressed with .sufficient accuracy 
for all ordinary purposes by the simpler equation : 

S250 P 

M = (2) 

R 

Now if we make F equal the mean radius of the clutch in feet 
and let S equal the torsional resistance, we have the expression : 

M 

S = - (3) 
F 

To facilitate calculations, it will be preferable to express the 
mean radius of the clutch in inches, doing which and substituting 
the value of M from equation 2 gives us : 

63,000 P 

S = (4) 

FR 

and no matter what design of clutch is being considered the 
equation 4 is applicable to it and remains unaltered. 




Fig. 4 — Determining maximum deflection 



Referring again to Fig. 3, if we 
call the axial pressure, represented 
by the line ac, x, and the resulting 
pressure, represented by the line 
ab, z, we have: 

ab z 1 



ac x sin angle 
and if f be the coefficient of the 
materials employed, it is evident 
that to transmit the required 
power zf, or the product of the re- 
sulting pressure times . the coeffi- 
cient of friction of the materials 
must equal the torsional resistance, 
and it is best to allow a little more 
by considering the lowest coeffi- 
cient obtained under actual condi- 
tions rather than the highest. 

As the resulting pressure z is 
equal to the axial pressure Mivi- 
ded by the sine of the angle abc 
we have: 

S = cf. which in turn should 
equal : 

xf 




Fig. S — Form of cone 
clutch. Illustrating action 



sin angle 

and if we substitute the value of S from equation 4 we arrive at: 
' xf " 63,000 P 



sin angle F R 
Therefore, we have the following, formula 5, to determine spring 
pressure and 6 to arrive at the horsepower a clutch of known 
dimensions will transmit: 

63,000 P sin angle 
x = (5) 



f FR 
xf FR 



P = - 



(6) 

63,000 sin angle 

In making calculations for multiple disc clutches the coeffi- 
cient of friction of the plates is a very doubtful matter as it 
varies with the quality and viscosity of the oil used. However 
the horsepower that can be transmitted by one of these clutches 
can be found thus: 

2Tr Nm W (p — 1) 

H.P. = 

33.000 

where r = the mean radius of the plates ; 

M = coefficient of friction taken as 0.06 : 
W = load on clutch spring in pounds ; 
p = number of plates in clutch ; 

N = number of revolutions required for the horsepower ; 
or if the strength of the spring which will be suitable for a 
given horsepower is to be found the equation becomes 

H.P. X 33,000 

W = 

2»tmN (p — 1 

Carrying Capacity and Deflection of Helical Springs 
Made of Steel Wire 

The following informations are given for every spring made 
of steel wire, with a fixed diameter D and a fixed thickness d : 

1. Maximum carrying capacity. 

2. Deflection at this load, provided the spring has 10 coils. 

3. Value of c, the coefficient of stiffness. 

Maximum Carrying Capacity 

A simple torsional spring, which is prevented from shifting 
sideways, be exposed to the influence of a strain P, which acts on 
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a lever R. The greatest shearing strain t of the material is then 
known from the equation : 

Tt 

PR = — 
e 

T = polar moment of inertia of the wire section. 
e = distance of the farthest fiber from the center of gravity in 
this section. 

This formula is also correct for a helical . spring with the 
radius R. The polar moment of inertia is twice the equatorial 
moment of inertia for the circular section : 

ird' xd' 

64 32 

and farther 

d D 

e = — and R = — . 
2 2 
If we insert these values, then we get 

T d*t 

8 D 

The maximum shearing strain of the material is taken to 
64,000 pounds per square inch in the table. This high strain can 
be figured on, if good and hardened steel is used and if the load 
remains pretty constant, what has been provided by setting up 
the table. This point will be considered later. 

If we put the value t = 64.000 in the formula for P, then we 
64,000 tr d* d* 

P max. = =25,120— (1) 

8 D D 
D and d in inches, P in pounds. 

Maximum Deflection 

The angle of torsion for a simple torsional spring with the 
length L and under the influence of a strain P, which acts on a 
lever R (Fig. 4), is: 

PR 
0 = L 

GT 

G is the modul of elasticity for shearing. 

The same formula is also approximately correct for a helical 
spring. But the length is then 2 R t N and N is the number of 
coils. This value of L put in the formula for the angle of tor- 
sion gives: 

2*R*N 

0 = P 

GT 

The strain P causes a deflection of the spring 

2irR'N 

a = Ro = P 

GT 

For the circular section is 

xd' D 

T = andR = — , 

32 2 

therefore 

8D" 

8 = PN 

Gd' 

The modul of elasticity for shearing is taken to 10,660,000 
pounds per square inch in the table, which is correct for good 
spring steel. 

The formula for the deflection reads now as follows : 
8D' D' 

« = PN = PN (2) 

10,660,000 d' 1 ,332,500 d 4 

The value of P max. put in this formula gives: 
25,120 D* D'N 

5 max. = N = 

1,332,500 d 53 d 



The maximum deflection for the different spring dimensions is 
given in the table, providing 10 coils for every spring. For such 
a spring with 10 coils is 

D* 

S max. = 

53 d 

Now it is easy to calculate the deflection of a corresponding 
spring with a different number of coils, since the deflection is 
proportional to the number of coils. 

The formula 2 for the deflection of any helical spring with 
N coils can be written as follows: 

PN 



3 — - 



32 c 



If 32 c = 1,332,500 

D' 

d' 

and c = 41,641 

D* 

The value of this coefficient c, which depends only upon the 
spring and wire diameter, gives a measure for the stiffness of 
the spring, because for springs with an equal number of coils 
and an equal load P is the deflection reversed proportional to this 
coefficient. The value of this coefficient can also be ascertained, 
and is very useful for comparing different springs with each 

PN 

other. If we put 8=1-32 and N = 1 in the formula * = . 

32c 

so is c = P. 

Thus the coefficient of stiffness gives us the power in pounds, 
•which is necessary to bend each coil of a spring 1-32 inch. 

The factor which determines the effective mean radius most 
is that of spinning and the diameter of a cone should not be 
allowed to exceed 16 or 18 inches unless a brake is provided to 
resist the rotation of the driven clutch member. Inertia is a 
factor of some moment in cone clutch design, and to keep this 
as low as possible it is best to keep the diameter of the cone 
within bounds and to provide for increased capacity by increas- 
ing the amount of spring pressure and amount of surface in con- 
tact, in preference to making larger the mean radius of the cone. 
Then again the size of the clutch is limited by the diameter of 
the flywheel, and as this should be kept within reason it is rare 
that the mean radius of a cone is greater than 10 inches. 

The chief disadvantage of the cone clutch then appears to be 
the inertia of the driven member, and while in many instances 
this is due to natural causes, the spinning may be caused by de- 
rangement of parts. If the bearing on which the male member 
revolves runs dry and seizes it will continue to revolve, even 
when the spring pressure is released, as there will be friction 
enough between the shaft and the bearing to continue to drive 
the cone. A ball thrust bearing may become bound tightly 
because of a broken ball or particles of foreign matter, which 
will cause the spring to transmit the continued rotation of the 
female member. 

A feature of import is that the clutch be so designed that these 
elements retain their perfect concentricity and so that perfect 
alignment of them may always be relied upon. If there is wear 
enough in the bearing of the male member it will not disengage 
promptly, as its weight may be sufficient to cause it to sag against 
the lower surface of the female member. 

If spinning is caused by natural causes, and the diameter of 
the clutch must be large to transmit the power developed, it is 
comparatively easy to fit small frictional brakes and prevent con- 
tinued rotation when the clutch is disengaged. It has been 
found necessary to fit brakes on some forms of three plate and 
even multiple disc clutches to prevent continued rotation of the 
driven members and there is no objection to so fitting a cone 
clutch, as the quietness of shifting the gears and the condition of 
the gear teeth after a season's use will amply prove the wisdom 
of such equipment, especially if there is any "spinning" tendency. 
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Questions That Arise 



8OME OF THOSE THAT COME UP IN EVERY- DAY AUTOMOBIL- 
INQ ARE AN8WERED BY THE MATTER PRE8ENTED BY 
FORREST R. JONES IN THE NEW EDITION OF THE "AUTO- 
MOBILE CATECHISM'* 



[364] — How can high-tension electricity, as used for motor ig- 
nition, be distinguished from low-tension electricity? 

If the end of an insulated wire charged with high-tension 
electricity is held within a quarter of an inch or so from the 
metal of the motor, a spark will jump across the space between 
the end of the wire and the motor. If one's hand touches the 
metal of a charged high-tension wire, a startling shock will be 
received. The shock is not dangerous, however, unless con- 
tinued for a considerable time. 

Low-tension electricity will not jump across an air space. 
It will not .give a shock except at the instant the contact points 
are separated to form an arc. The shock' from low-tension elec- 
tricity even then is not as strong as that from high-tension. 

[365]— How should cup-and-cone ball bearings be adjusted 
when replacing a wheel? 

So that the wheel will turn perfectly free. A little loose- 
ness is not objectionable. A tight bearing is apt to crush the 
balls or damage the ball race (cup or cone). 

[366J — What are the indications of wear in a ball bearing? 

The balls become rough by flaking off of the skin of the 
metal, and the same effect may be noticeable on the ball races. 
If the races are too soft they may groove without flaking. 

t36/]— When assembling a ball bearing that has no cage for 
retaining the balls in place, how can the balls be kept from 
falling out? 

By using a liberal supply of grease or cement for holding 
them. 

[308]— What is the remedy for a cut or seized plain journal 
bearing ? 

If it is a split bearing open it by removing the cap. 
Smooth the convex surface with a fine-cut file, or fine emery 
paper folded over a stick or file. Scrape the concave surface 
with a hard metal scraper or smooth it with emery paper. 
Large, hard lumps may be chipped off first with a cold chisel. 
Lubricate with a thin oil. 

A solid bearing, or one difficult to open, can generally be 
worked free by oiling and turning, first slightly backward, then 
forward and so on. 

[369] — If a journal bearing does not take lubricant well, what 
may be the cause? 

The oil grooves in it may be filled with dirt, or. the grooves 
may not be large enough or in the right place. Clean the grooves 
or give them the proper form and size. 

[3"o] — How can the brakes be tested? 

By running the car and applying them. They should cause 
the wheels to slip on the road when fully applied. 

Another method is to lift the rear wheels free from the road 
or floor and run the motor with the gears set for low speed, 
then apply the brakes. This should stop the road wheels from 
rotating. It may or may not stop the motor, according to how 
tightly the friction clutch holds. 

[371] — If a band — or strap — brake wears so that it will not 
grip the brake drum, how can it be adjusted? 

There is usually an adjusting screw or rod connected to 
the band so that it can be tightened as wear occurs until the band 
or lining is worn out. Then a new lining must be fastened in. 
Rivets are very commonly used for attach'ng lining to shoe. 

[372] — How do you adjust an expansion brake for wear? 

An adjusting screw or bolt similar to that used for the 
band brake is generally provided for this purpose and used in 
a manner similar to that for band brake. 



[373] — How would you adjust a pair of hub brakes which have 
no equalizing bar or other equalizing device? 

Lift the wheels clear of the floor and adjust as judgment 
dictates by tightening the band or shoe of an external brake 
and expanding the shoe of an internal brake. Then start the 
engine and apply the hub brakes. If one brake is tighter than 
the other it will stop the rotation of its wheel while the other 
continues to move. By trial the shoes can be set so that they 
will hold both wheels equally well unless the brake mechanism 
is of a type which has the rod running back to one brake at- 
tached to or near the brake lever at one side of the car, while 
the other brake rod is operated by a shaft extending across the 
car and having a bell crank at the end. In such a case it is not 
possible to adjust the brakes so that they will hold both wheels 
with equal grips when the brake is applied with different de- 
grees of force. In general the best setting is that which grips 
the wheel farthest from the brake lever and allows the other to 
rotate when the brake is lightly applied, but holds the one next 
the lever with the hardest grip as the brake is put on more 
forcibly. When there is an equalizing bar or similar device 
it is only necessary to adjust until the shoe or band fully grips 
the drum or cylinder, with some allowance for wear, and frees 
itself when the brake is released. 

[374]— How are the brakes kept from overheating on long 
grades ? 

By cooling with water dropped on the drum or shoe, or 
both. The water is usually carried in a small tank for this pur- 
pose, and turned on as needed. A small pipe carries it from the 
tank to the brake drum. 

f37S]— Where is the timer attached to the four-cycle engine? 

Very frequently to the camshaft (half-speed shaft, half- 
time shaft). A shaft or chain drive especially for the timer is 
also frequently used in order to bring it in an accessible posi- 
tion or where dirt and grit are not apt to accumulate on it, as 
well as for other reasons. 

[376] — Should the timer always close the primary circuit when 
the piston is passing through the same position in 'its travel, 
whether the engine is rotating rapidly or slowly? 

No. The primary circuit should be closed earlier in the 
cycle when engine runs rapidly than when running slowly. 



In Beautiful Madeira 



Seven Days From New York, 
Where Automobile! Are Ousting 
Ancient Conveyances 



One of the familiar scenes in the beautiful Island of Madeira 
is the variety of public conveyances found in the city of Funchal, 
whose square overlooks the water. The vehicles consist of the 
carro, a funny-looking conveyance, not unlike a carriage that 
has been turned into a sleigh drawn by oxen ; the rede, a small 
hammock supended from either end of a long pole with a canopy 
attached and borne on the shoulders of two stout natives, and 
the most modern of modern automobiles. These vehicles are 
arrayed side by side and their owners make a lively bid for the 
patronage of tourists. Madeira, the "Island of the Beautiful," is 
seven days from New York. Its inhabitants are nearly all Por- 
tuguese, but many of them speak the English language satisfac- 
torily. The automobile bids fair to succeed the rede and the 
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Fuel, Explosives and Detonators 



THE INTERNAL COMBUSTION MOTOR 18 
DESCRIBED AS OF THE EXPLOSION 
TYPE, DESPITE THE FACT THAT EX- 
PLOSIVES ARE NOT USED AS FUEL 



THE phenomenon called combustion, or burning, is repre- 
sented by the rapid chemical change or combination ac- 
companied by heat and generally some light, during which 
heat is evolved in quantity to balance the energy required to 
separate the compounds into their elements. 
If. combustion is relatively slow, the compound is called a fuel. 
If combustion is almost instantaneous, the compound is termed 
an explosive. 

If a compound is self-sufficient, holding in its makeup enough 
oxygen to produce complete combustion, it will properly class as 
an explosive, due to the rate of combustion being high under 
such conditions. 

If the compound is not self-sufficient it will properly class as 
a fuel, as a rule, due to the slow rate of combining of the oxygen 
of the air with the combustible material, but if pure oxygen 
is supplied under regulated conditions of pressure and tempera- 
ture the compound may then take on nearly, if not all, of the 
characteristics of an explosive. 

Some compounds, in addition to being explosives, have detonat- 
ing properties, in other words, they will explode when shocked, 
or if the temperature at the atmospheric pressure is raised to 
some definite point, or this self-exploding point may be definitely 
established by raising the temperature and pressure combined. 

Spontaneous combustion is another property that is peculiar 
to some compounds. This property may be present resulting in 
self-firing attended by slow burning, self-firing attended by rapid 
burning, self-firing attended by nearly instantaneous combustion, 
or detonation may be the last stage of this characteristic of the 
compound. 

The conditions must be right to support combustion. Take a 
splinter of wood, for illustration, if it is dry and the temperature 
is raised to over 600 degrees centigrade, it will take fire and burn 
at a relatively slow rate, but if the splinter is wet, even if it is 
heated to the flaming point, say at one end, it may fail to sup- 
port combustion, due to the fact that all the available heat will 
be absorbed in the boiling of the water, and in the process the 
temperature will fall to the boiling point of the water, »'. e., 212 
degrees Fahrenheit, when the wood will fail to rekindle since its 
flaming point is about three times the boiling temperature of the 
water. 

The crude illustration here offered of the quenching of the 
flame of the wood by the boiling of the water is capable of ex- 
plaining what transpires to a greater or lesser degree in all burn- 
ing processes. If it is desired to burn gasoline, for illustration, 
the presence of liquid gasoline in the mixture of vapor of gaso- 
line and atmospheric air tends to quench the flame at a rate con- 
siderably below the quenching effect of water, but sufficiently 
intense, however, to be a large factor. 

There is one principle here that brings gasoline into a different 
class from water as a quenching medium. Water is not a fuel ; 
gasoline is a fuel. If gasoline is present in liquid form, while it 
acts as a quenching medium at the rate of 0.5 British thermal 
units per pound, it also feeds fuel to the flame in proportion to 
the thermal value of its fuel property, and if air is present in 
■quantity sufficient to satisfy the conditions of burning, the gaso- 
line will support continued combustion. 

But these are all details of more than a little interest to the 
man desirous to become quite familiar with thermo-dynamic rela- 
tions in a gasoline motor. It will be seen at once why there may 
be too much gasoline fed to the motor. The excess tends to 
.quench the fire. The rate of burning is reduced and the wave of 



pressure in addition to being reduced, as measured in pounds 
per square inch at the peak of the wave, is retarded so that the 
terminal pressure is also retarded, and it issues to the atmo- 
sphere with an excess of 'fuel value in its composition, thus re- 
ducing the thermal efficiency of the motor. 

If it is understood that fuel is that class of compounds that 
will not burn even when heated, put under pressure or subjected 
to shock in the absence of an outside supply of oxygen, it will 
be understood that fuel is a safe compound to handle, store and 
use. A simple fuel in gas form is CH« or marsh gas. When this 
fuel is burned the product of combustion is water and carbon 
dioxide. The formula of combustion is: 
CH 4 + 20 a — COj + 2H,0 = marsh gas + oxygen = 

carbon dioxide + water 

But marsh gas is not a good fuel to use in motors. It is 
normal in gas form. The space required for its storage would 
be very great. In order to overcome this difficulty it is necessary 
to use a more concentrated form of fuel. Liquid fuel is more 
concentrated than gas. Instead of C H« (marsh gas) C H. 
(hexane) is used. The intervening combination d Hi. is in liquid 
form under normal conditions, but it is just on the borderland of 
the gas form all the time, and it is very scarce also. 

In dealing with the various compounds it is necessary to in- 
vestigate their calorific (fuel value) and acceptability which 
latter property depends upon volatility, vapor tension, ratio of 
carbon to hydrogen, latent heat of evaporation, specific heat, 
boiling point, etc., all of which, in addition to behavior as fuel, 
with the idea of guarding against explosion and detonating char- 
acteristics. 

The calorific of a fuel is found, according to Dulong*s formula, 
as follows: O 

B. T. U. per pound = i4,6ooC + 62,000 (H. ) + 4,000 S. 

When: 8 

C=carbon ; 

H=hydrogen ; 

0=oxygen, and 

S=sulphur (inactive elements) 

But this formula applies to coal with greater facility than 
to other fuels, and it is necessary to have an analysis of the 
fuel in any case. 

In a general way it may be pointed out that : 

The calorific of carbon is 14,600. 

The calorific of hydrogen is 62,000. 

Referring back now to marsh gas (C H4) this compound is 
comprised of (per pound) 3-4 pound of carbon, and 1-4 pound 
of hydrogen, and it follows therefore, that: 

0.750+0=14,600X0.75=10.050 B. T. U. 

0. 2sH-fo=62,oooXo.25=is,500 B. T. U. 
Total 26,450 B. T. U. 

From this computation it ir. discernable that hydrogen is a 
very valuable fuel, and it may be inferred as well, that the ratio 
of hydrogen to carbon in a fuel is a very important item. 

In the above computation the atomic weights of carbon (C), 
hydrogen (H), and oxygen (O), were taken as: 

C=i2; H=r, and 0=i6. 

On this basis for marsh gas, (C H4) : 
(12+4)4-2 (16X2) =[12+ (16X2)] +2 (2+16). 

1. e., 16 lbs+64 lbs.=44 lbs. +36 lbs. 
or 1 lb. +4 lbs. yields 2.75 lbs. +2.25 lbs. 

and 1+4=5 also 2.75+2.25=5, and 5— 5=o=complete combus- 
tion. 
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The weight of the various gases in grams per liter is au- 
thoritively stated as follows: 

TABULATION OF WEIGHTS OF OASES 
Formula Name Grams per liter 



H 
O 
N 

4NO 

CO 

CO, 

CH, 

C.H. 



Hydrogen 
Oxygen 
Nitrogen 
Air 

Carbon Monoxide 
Carbon Dioxide 
Methane 
Ethylene 



0 1)895 
1.430 
1.257 
1.293 
1.251 
1.966 
0.7155 
1.252 



The composition of air is as follows : 

COMPOSITION OF AIR BY VOLUME AND WEIGHT 



Contents 

O 
N 



By volume per cent. 

20.92 
79.08 



By weight per cent. 

23.134 
76.866 



Accordingly 4.78 volumes of air contain one of oxygen ; or one 
volume of oxygen is accompanied by 3.78 volumes of nitrogen. 

In considering the quenching effect of the various gases, in 
other words the amount of heat required to raise the tempera- 
ture of the gases from the low point at which they enter the 
combustion chamber of a motor to the high point to which they 
have to be raised at the expense of some of the energy of the 
fuel, it is necessary to take into account the specific heat of the 
various gases employed, which is authoritively stated as follows : 

SPECIFIC HEAT VALUES OF THE ELEMENTS AND COM- 
POUNDS OF GASES 

Formula Name Specific heat 

H Hydrogen 3.4 

O Oxygen 0.22 

N Nitrogen 0.24 

4NO Air 0.24 

CO Carbon Monoxide 0.26 

CO, Carbon Dioxide 0.22 

CH, Methane 0.60 



In connection with the specific heat values of these elements 
and compounds, it remains to keep in mind the fact that carbon 
and hydrogen and the compounds of carbon and hydrogen are 
the elements and compounds that evolve energy during com- 
bustion. These elements and compounds therefore, are capable 
of raising the temperature on a self-sustaining basis, but some 
of the energy given off by them is dissipated in the process of 
elevating their temperatures. Referring to carbon monoxide it 
is of course true that much of the carbon is in an incomplete 
state of combustion, but it is unfortunate that this product 
indicates that the fuel has not been completely burned out, it 
ranks as a waste. Carbon dioxide, on the other hand, is in a state 
of finality, there being no further fuel value present Nitrogen 
is inert but it serves as a retarding element, thus preventing 
automobile fuel from ranking as an explosive, or a detonator, 
as the case may be. The oxygen representing 20.92 per cent., by 
volume of the air, seems to be present in quantity sufficient to 
accomplish the intended purpose so that the nitrogen represent- 
ing 79.08 of the air is valuable, although it has no fuel value. 

Since nitrogen serves as the retarding influence, and there 
is always enough of it present to serve for this purpose, any 
further acquisitions of inert gas, as the spent products of com- 
bustion, should be regarded as detrimental, and it is for this 
reason that scavenging is an extremely important process in 
the cyclic relations of an internal combustion motor. Scaveng- 
ing represents a variable situation, and were dependence to be 
placed upon the inert products of comhustion it would be neces- 
sary to find out how to fix them at some constant level, and this 
is impossible by any process that we now know. 



Personal and Car Safety Study 



CONSIDERING A CERTAIN JUDICIAL ATTI- 
TUDE OF THE DRIVER SUPPLEMENTED BY 
ADEQUATE FACILITIES FROM THE POINT OF 
VIEW OF SAFETY ON THE ROAD 




POPULAR conception has it that a 
large and powerful touring car is 
a terrible thing to encounter and 
that a little runabout is quite harmless, 
but the same judgment when it is applied 
to a five-ton truck, equipped with a furni- 
ture body and all the other evidences of 
size, charges it too with being in the 
class with railway locomotives, and en- 
titled to distinction of a wide berth. Ob- 
viously this reasoning is defective. It 
cannot be true that the large and power- 
ful touring car with its high speed repre- 
sents a great road hazard, if it is proper 
to say that the five-ton truck attended by 
conditions of slow speed is difficult to 
control. 

Looking at the whole matter from a 
rational point of view, it is necessary to 
take into account the fact that the energy 
stored in the mass as it compares with the ability of the tires 
to adhere to the road bed may be in the same ratio in the case of 
the large and" powerful touring car as it is with a heavily loaded 
five-ton truck, and as it would be with a little runabout, and, for 
that matter, a horse and wagon, a motorcycle, and a bicycle 
struggles under the same law. 

It was only the other day that a young and foolish grey- 
hound broke into a gymnasium and, not liking the looks of a can- 
non ball which he espied at the other end of the room, he made 
a mad dash across the waxed and polished floor, hoping to 
frighten the cannon ball, which was resting peacably at the other 



Fig. 8 — Form of 
tungsten lamp used 
for limousine (in- 
terior) lighting 



end of the room ; but the grey-hound had never been on a waxed 
and polished floor before, and his experience was limited to 
chasing around on the surface of Mother Earth, which taught 
him that he could stop within his own length whenever he so 




1U0 150 800 

Radiu < of Curve in F«'t 



:!00 



Fig. 1 — Chart designed to show the turning over speed of an auto- 
mobile on a curve under different conditions of speed 
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desired, but when he put the brakes on within the gymnasium 
he must have discovered when it was too late that there was a 
very poor relation between the pads of his spindle paws and the 
waxed floor, for instead of stopping, as he thought he would, 
he shot across the remaining distance at a speed which would 
do justice to a Twentieth Century Limited, and fetched up against 
an arbitrary and stubborn wall. The poor grey-hound was count- 
ed out, and when he came to, a matter of twenty minutes later, 
he was able to recount, if his reasoning power would permit, the 
same experience that the automobilist of grey-hound judgment 
has on the road when he overlooks the fact that Nature's laws 
are made for all, and that the energy stored in a moving mass is 
proportional to: 
F — WV* 

The best way to bring out the effect of energy stored in the 
moving mass is to take an automobile out on the road and find 
a turn with a short radius and, starting with a low speed, make 
repeated trials, increasing the speed by relatively small increments, 
tapering them off as the speed is increased, when it will be found 
that the automobile will skid a little at first, and violently there- 
after if the speed is increased but slightly. It is almost a mat- 
ter of no moment as to the type of automobile that is used in 
a trial such as this, due to the fact that skidding takes place 
for reasons that are substantially indepenedent of the size of the 
car. 

In estimating the safe speed on a curve the computations are 
invariably clouded, due to the fact that the automobile tends 



law will influence the performance of a big touring car any 
differently from the influence which will be brought to bear upon 
a little runabout. The chart is plotted for radii up to 200 feet, 
and for speeds up to 60 miles per hour, thus giving a sufficiently 
wide range of vision to tell the relatively inexperienced auto- 
mobilist all about the effect of increasing speed. But charts- 
are a little difficult for those who have not studied graphics, and 
a little comparison here should serve a useful purpose. Taking 
various radii, the following relations will hold : ' 

RELATION OF RADIUS OF CURVATURE, SPEED IN MILES 
PER HOUR, SKIDDING, AND TURNING OVER POINT 

Radius of Speed In miles per hour 

Curve In feet Skidding Turning over 

50 22 26 

100 32 36.1 

150 38.1 45.6 

200 44 51.3 

250 50 55.8 

300 65.5 

These figures show that increasing the radius of the curve adds- 
materially to the safety of the automobilist in driving on ac- 
count of the increasing of the distance between skidding and 
turning over. When the radius of the curve is very short, 
the skidding and turning over, speeds are quite close to each 
other, so that there is little opportunity to dissipate the energy 
stored in the moving mass, that is to say in the car, by skidding 
before the turning over point is reached. With the higher 
speeds, and increased radius of curvature, skidding takes place 
at a longer interval before the turning over critical point is 




Fig. 2 — Testing equipment shown by Gray & Davis to illustrate 
the constant voltage of the dynamo used for lighting work 

to turn over as well as to skid, and if the speed of the car is 
increased to a point beyond that indicated by stability, it will 
either skid or turn over. Sometimes the skidding serves as a 
safety valve, so to say, because when the car is skidding, the 
energy stored in the moving mass is being dissipated, and it 
takes very little of this skidding effect to absorb so much of the 
stored energy that the amount present quickly falls below the 
quantity sufficient to cause the automobile to turn over. Refer- 
ring to Fig. 1 of a curve plotted, first to show the skidding speed 
at different radii, and second to show the turning over speed at 
various conditions of radii, it will be seen that skidding is a 
primary condition, and this justifies the contention that if an 
automobile after it reaches the skidding speed fails to skid due 
to superior tractive conditions, it will turn over. The curve 
is plotted with radii of curvature as ordinates, and the speed in 
miles per hour as abscissa. Taking a curve with a radius of 100 
feet, the skidding speed is shown as 32 miles per hour, and the 
turning over speed is shown as 36.1 miles per hour. In this 
case, the difference between the skidding speed and the turning 
over speed, as will be observed, is slightly more than four miles 
per hour. 

If it may be assumed that the chart. Fig. 1, is correctly plotted, 
that is to say, if the principle involved is accurate, there is noth- 
ing shown on the chart that will tell the automobilist that the 



pig, 4 — Gray & Davis exhibit of a lighting dynamo driven by an 
electric motor with means for varying the speed 

reached, and what happens in practice is that the energy stored in 
the moving mass is dissipated by skidding, unless it happens that 
the car strikes an abrupt obstruction during the skidding period, 
when it might turn over as a result of the abrupt arrest of mo- 
tion, aided by the remaining energy stored in the moving mass. 

In racing work, if what has been said is true, there is not the 
measure of danger to be encountered that accords with popular 
conception, and while racing drivers do take risks under certain 
conditions, the fact remains that very few of them would be 
willing to risk their necks on a basis to match up with the idea 
that the average spectator harbors. The real danger comes to 
the man who is moping along an unknown road in the dark, 
nor does it matter whether or not the automobile doing service 
is large or small, with much or little power. There are all sorts 
of conditions on the road and as Fig. I shows, it is possible 
to reach the skidding point with a car at any speed from two or 
three miles per hour up to a mile in a minute. 

It is even strange, in a way, that the greatest danger lies at 
the lower range of speeds so that when a little runabout is 
going along the road in the dark, and the driver is suddenly 
confronted by the necessity of making a sharp turn, he encoun- 
ters one of two eminent dangers in either case, the first of 
which is skidding, and the second follows close on its heels it* 
the form of turning over. The car will undoubtedly skid first. 
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if the roadbed is slippery, but if the roadbed is firm the chances 
are that the turning over critical point will be reached concomi- 
tant with skidding. 

Remembering that it is the function of the motor to propel 
the automobile, and that the brakes are relied upon to arrest 
the motion of the car, it still remains to appreciate the fact that 
motion cannot be arrested excepting by the process that will re- 
sult in the dissipation of all the energy that is stored in the mov- 
ing mass. The brakes when used are for the purpose of dissipat- 
ing this energy, but they are limited in their ability in this re- 
gard in two ways. The first limitation is brought about by the 
limited adhesion of the tires to the roadbed, and the second 
limitation is in connection with the ability of the brake-shoes 
as they press against the surfaces of the brake-drum. A con- 
siderable time element must intervene in braking, due to the fact 
that the energy stored in the moving mass is proportional to 
WV, but the ability of the brakes is proportional to: 

A=zr R S P. 

When, 

A=Ability. 

2X=6.28 

R=Radius (in. feet) of the brake drum. 

S=AnguIar velocity in revolutions per minute. 

P=Pressure in pounds exerted by the brake-shoes. . 

A study of the energy storage formula parallel with a study 
of the braking ability formula discloses the fact that if the 
speed of an automobile is doubled, the distance required to ar- 
rest motion will be multiplied by 4. This is as much as to say 
that if the motion of a car can be arrested by application of the 
brakes from a speed of 20 miles per hour to zero within a dis- 
tance of 40 feet, it will take four times 40 or 160 feet to arrest 
the motion of the car if the speed is increased to 40 miles per 
hour. It does not follow that the motion of a car can be brought 
to zero within 40 feet from a speed of 20 miles per hour. 

When an automobilist is confronted by the necessity of either 
stopping his ca'r or making a sharp turn at an unsafe speed, if 
he is working in broad daylight his judgment is worth some- 
thing, and he is enabled to extract himself from a tight corner, 
utilizing his possibilities as follows : 

(a) — Brakes may be applied following dictates of judgment 

(b) — The automobile may be steered in such a way as to 
avoid obstructions, and to maintain a state of equilibruim off- 
setting the tendency of the car to turn over. 

(c) — The radius of turning may be varied within the limits 
allowed by the width of the roadbed, thus helping materially to 
keep the car from turning over, and allowing more time for the 
brakes to absorb the energy stored in the moving mass. 

But in the dark of night, judgment is supplanted by fear, and 
the control of the automobile is abandoned to Nature's laws un- 
der the most unfavorable conditions, so that danger resides in 
blind driving at speeds far below the velocities that might be at- 
tained with relative safety when the judgment of the driver 
is not handicapped by inability to see, and fear of the unseen. 

It is not customary in the literature of the day to attribute 
to good lighting facilities anything but the pleasure it gives the 
owner of the automobile to view the scenery by a process of 
squinting along the beam of light as it is projected from the lens 
of a lamp, anticipating the time when the rays of light will be 
projected against objects ahead, bringing them into bold relief, 
thus affording mental food for the engaged automobilist who is 
also of that peculiar turn of mind which will permit him to 
forego the pleasure of surprise should the light fail to pick 
up interesting objects by the roadside, or should the lighting 
facilities be so poor that they would be lacking in ability to 
play their part in this kaleidoscopic setting. 

That there are pleasurable conditions attending good light- 
ing is not to be denied, but in the logic of things, lighting comes 
first as a necessity in the night time, and good brakes are of 
secondary importance. This is true, due to the fact that the 
motion of an automobile cannot be arrested within a certain 
distance, brakes or no brakes, and in order to be able to utilize 
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Fig. 3 — Chart taken from the recording volt meter used In the 
Gray & Davis exhibit at the Garden, as shown in Fig. 2. The line 
shows that the voltage remained substantially constant during the 
time Indicated, notwithstanding speed variations in the driving 
motor of more than 1,000 revolutions 
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Fig. 5 — Electric lighting switch made by 
the General Electric Company for automo- 
bile work 



the brakes at -all on 
a basis of safety, it 
is either necessary 
to limit the speed 
of the automobile 
to a very low point 
or employ lamps so 
good that they will 
show the way for a 
sufficient distance 
ahead to enable the 
automobile to be 
brought to rest by 
means of the brakes 
if the occasion re- 
quires it. 

Force of habit is 
a power for safety 
if the habit is one 
that induces auto- 
matic action in time 
of danger. But force 
of habit is the most 
potent road to a 
calamity under cer- 
tain conditions. The automobilist who is accustomed to driving 
at night under the beguiling wiles of a good set of lamps, un- 
consciously learns how to drive at relatively high speeds, and if 
the lamps fail in some important particular, and the lighting be- 
comes dim and uncertain, the automobilist through force of 
habit will continue to drive at the high speed that he learned 
under conditions of good lighting, and he will be in imminent 
danger during all this period of time; moreover, other users of 
the highway will be in far greater danger than that which falls 
to the lot of the automobilist, also as the result of force of habit, 
since the public learns in the course of time that its interests are 
being conserved by those who use the highway, and an approach- 
ing occupant of the road would not know of the condition at- 
tending the approaching car with a driver who has learned how 
fast he can go with safety if the lighting is good, but who, for 
the time, is making this same high speed under lighting condi- 
tions which are not good. Summing up from this point of view, 
there is grave danger attending the use of lamps that do good 
lighting work for part of the time, and fall below the level of 

their standard of 
illumination for the 
remaining part of 
the time. It would 
be far better to 
confine lighting to 
a pair of kerosene 
oil lamps because 
they are reliable in 
the main than to 
employ a 20-inch 
searchlight if the 
latter has the bad 
taste to go out just 
when it .is needed 
the most. 

From the early 
days of the auto- 
mobile in its pres- 
ent form the pa- 
trons of the indus- 
try were wont to 
point out the ad- 
vantages of electric 
lighting ; their ex- 
perience with this 
ample form of il- 




Fig. 6 — Tungsten lamp of the spherical 
bulb type, made in 2, 4 and 5-candlepower 
sizes by the General Electric Company. 



lumination has been agreeable and satisfactory from the earliest 
days of the art, and to whatever extent electric lighting solved 
the problem' of general illumination work, it brought adherence, 
so that when automobile lighting became a grave necessity, 
these disciples refused to down despite the fact that there were 
many obstacles in the way, and for a time it looked as though 
they would resist solving. 

Primary attempts at solving the lighting problem were made 
with storage batteries and incandescent lamps of small candle- 
power and, it is regrettable to say, low efficiency. The art of 
building incandescent lamps ten years ago, however much it 
seemed to be perfected at that time, was crude as compared 
with the results that are being obtained now that tungsten and 
other rare alloys are being used advantageously. 

To properly understand the advances that have been made 
in lamps it will be necessary to point out that lamp efficiency is 
measured in watts 
per candle, and in 
the olden days of 
the lamp business, 
3.5 watts per candle 
was looked upon as 
a very good effi- 
ciency, which was 
only to be realized 
in connection with 
lamps that were 
short in the run of 
their life. The 
more rugged types 
of lamps in the 
early days required 
4 watts per candle, 
and remembering 
that a horsepower 
is equal to 746 
watts, it may read- 
ily be seen that a 
battery if used as 
the source of elec- 
tricity in lighting 
would have to be a 
very large one to 
serve the purpose on a basis of satisfaction. This point is more 
clearly brought out if it may be said that batteries during this 
early period of the lighting struggle had an energy efficiency 
of about 4 watts per pound, which is another way for saying . 
that for every hour a 16-candle power incandescent lamp was 
kept burning one pound of battery would have to be available 
and it, too, would have to be in prime condition. 

But batteries were hard to keep in prime condition in the 
days of low efficiency lamps, and it is fortunate that improve- 
ments in batteries were made simultaneously with improve- 
ments wrought in lamps, so that the better results of the pres- 
ent time when batteries are employed in lighting are due to a 
two-fold advantage as measured by batteries which will give at 
least 8 watts per pound instead of 4 as in the earlier efforts, and 
lamps that require barely one-third of the energy that attended 
the use of the older forms of incandescent lamps. 

But even with the highly efficient tungsten lamps, illustrations 
of which are given here, and granting the use of modern batterie* 
the fact remains that the battery must be charged from time f 
time and a large percentage of automobilists use their cars in 
districts remote from charging stations; it also happens to 
be true that while a battery is being charged another one must 
be substituted in its stead or the whole automobile must be laid 
up until the recharged battery is brought back and connected up. 

It would be the claim of the novice that the mere charging 
of a battery is a matter of a few hours and that it could be done 
in the daytime so that the lighting facilities would be in good 
order by the coming of the shades of night, but this is not true. 




Fig. 7— Form of 10, 12 and 16-candle- 
power lamp used for automobile head- 
lights 
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If a battery is kept in constant service where it is charged 
and discharged regularly perhaps once a day, or once in two or 
three days at the outside, it may be recharged regularly within 
a few hours. If the battery is of the lead-lead type and it is 
doing daily service, receiving its recharge promptly upon dis- 
charge, the time required in the charging process will be as fol- 
lows : 

TIME REQUIRED TO CHARGE LEAD-LEAD BATTERIES 
Hour* Per cent, of full charge 



S 
3 
1 

10 minutes 



100 
75 
50 
25 




Fig. 9 — Tungsten lamp and fixture de- 
signed to convert oil lamps to the electric 
typo 



The above information is approximate, and in a general way 
true under fine conditions of operation, but when a battery 
is used for I ghtinj? under automobile conditions it is charged 

and then the dis- 
charge takes place 
slowly over a period 
of time with the re- 
sult that a condi- 
tion of sulphation 
intervenes, the na- 
ture of which is so 
persistent that the 
recharging effort 
will be futile unless 
the rate of recharg- 
ing is slow and ex- 
tended over even 
20 or 30 hours in- 
stead of from 8 
hours to less than 
1 hour. It is also 
proper to say that 
the chances of de- 
terioration of the 
battery are relative- 
ly great under light- 
ing conditions, so 
that automobile en- 
gineers hav 
struggled with the 

solution of this great problem along entirely different lines from 
those involving the battery alone as the source of electricity, and 
when they recognize the absolute neces- 
sity of employing a charging dynamo 
floating the battery on the circuit, it only 
remains to find out how to build the 
dynamo .so that it would be a constant 
source of supply, notwithstanding the 
fact that the dynamo would have to op- 
erate under speed changing conditions, 
taking power from the gasoline motor 
that drives the automobile, remembering 
that motor speed varies over a wide range 
in response to the needs of the car. 

It has always been difficult to design 
dynamo electric machines so that they 
deliver a variable current at a constant 
voltage, even when the dynamo operates 
at a constant speed. But if the dynamo is 
driven at a variable speed, as it must be 
in automobile work, the choice of the de- 
signer is very limited indeed, it being the 
case that "differential" compounding has 
long been regarded as far from efficacious 
for the purpose of making the dynamo 
deliver a variable current at a constant 
voltage under conditions of varying 
speeds. This plan was tried out at great 



length upwards of 
20 years ago in con- 
nection with wind- 
mill power for 
lighting country 
houses, and it was 
found that the dif- 
ferential winding of 
the dynamo failed 
of its purpose, ex- 
cepting within nar- 
row limits. 

Compound wound 
dynamos are capa- 
ble of delivering a 
variable current at 
a constant voltage 
if the speed is con- 
stant, but these 
dynamos are not 
suited for use in 
charging batteries, 
and final choice 
fell upon types of 
shunt-wound dyna- 
mos with means 
for regulating the 

speed of the armature of the dynamo, notwithstanding the fact 
that the speed of the motive power, in other words the. speed of 
the motor which drives the automobile, is a variable of the first 
magnitude. 

As a working illustration of modern methods, reference may 
be had to Fig. 2 showing the Gray & Davis dynamo Bi and the 
instrument II by means of which measurements of the voltage 
are taken showing how constantly the voltage holds to the de- 
sired point, notwithstanding a wide variation in the speed at 
which the dynamo is driven, taking its power from the auto- 
mobile motor. Fig. 3 is a reproduction of a short length of 
the chart as it was taken from the testing machine by the 
writer, and the line Li shows that the voltage remained sub- 
stantially constant during the hours marked on the chart, not- 
withstanding speed variations of more than 1,000 revolutions of 
the speed of the driving motor, which variations were brought 
about by altering the resistance which was used in the form of a 
rheostat connected in series with the field winding of the electric 




Fig. 10 — Reflector and lamp combined, to 
be uSed in refitting gas headlights for elec- 
11 lc lighting 




Fig. 11 — "Aplco" dynamo as used for automobile electric lighting 
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Fig. 12 — Three wax drawings of a simple electro-magnetic system used to show the workings of a magneto 



motor that was used in the test for the purpose of showing that 
the means for regulation incorporated in the dynamo were suf- 
ficient for the purpose, and referring again to Fig. 2 and to the 
dynamo Di, it will be observed that it is of small size and sym- 
metrical design, capable of being placed alongside of the auto- 
mobile motor under the bonnet, and that it is enclosed including 
the regulating device, so that foreign matter cannot get in and 
damage the working parts. 

Referring to Fig. 4 of the dynamo as it was exhibited at 
Madison Square Garden and later at the National show at 
Chicago, the power was derived from an electric motor Mi, 
and speed changes were made by adjusting the rheostat Ri which 
is shown fastened to the under side of the bench. The circuit 
is closed by the switch Si and the rate of flow of the current is 
shown on an ampere meter that is used in connection with the 
test set. The constant voltage condition is determined by the 
recording meter as illustrated in Fig. 2. 

There was one point that was clearly brought out in manipu- 
lating the test set at the shows, i. e., it is quite an advantage to 
be able to turn out the lights, or part of them at will ; frequently, 
when a car is traversing a road with all lights burning, the 
need, temporarily, for less light, or a variation of effect, is ex- 
perienced, and with a properly equipped system, including suit- 
ably disposed switches, all that has to be done is to cut out the 
head lights, for illustration, and depend upon the side lights for 
the illumination. Switches are to be had of a character that 
will lend facility to this plan, and the certainty with which the 
lights may be turned off and on is one of the points that is 
being made for electric lighting at the present time. 

Accessories to Lighting Worked Out 

One of the forms of switches that is being used in the con- 
trol of the electric lights of an automobile is shown in Fig. 5, 
of a key fitted to the hole in front of the board and the switch 
at the back. This is a well-made and convenient type of switch. 
There are various forms of the tungsten lamps as made by the 
General Electric Company for this work. Fig. 6 shows one 



of the forms of these tungsten lamps; this type is made in 2, 4, 
and 6 candle-power sizes. Fig. 7 is another variation and is 
popular for automobile headlights. Fig. 8 is a good shape of 
lamp for use in 2, and 4 candle-power sizes for interior work 
in limousines. Fig. 9 shows a lamp, in a socket attached to an 
accomodation fixture which may be used in converting oil lamps 
over to electric fixtures. 

The General Electric Company has gone into this matter at 
some length and Fig. 10 presents a form of equipment that 
may be used .in converting gas head lamps over to use them in 
electric lighting work. This outfit includes an Edison-Swan 
socket, reflector, and a suitable bracket ; any one may make 
the change-over. 

Practice Is Well Defined in Several Quarters 

As an illustration of the practical application of lighting dy- 
namos to automobile motors reference may be had to Fig. n of 
the system known on the market as the "Aplco," made by the 
Apple Electric Company, of Dayton O. This dynamo is shown 
at Di, taking power directly from the half-time train of gears 
and it rests on a shelf Si, as shown in this case on a Speedwell 
motor. Each maker of lighting dynamos has its own style of 
regulating the speed, and it is in these particulars that the auto- 
mobilist will be in a position to exercise his acumen. 

One of the most important matters that will have to be dis- 
posed of in the long run, has to do with the placing of lighting 
dynamos on automobile motors. When dynamos of this char- 
acter become regular equipment, automobile engineers will, of 
course, study the situation, and it will be for them to establish 
a standard to which all makers of lighting dynamos will, no 
doubt, adhere. Why this standard should not be established 
now is a question that is being agitated, nor is it believed that 
there can be too much of an effort made ; certainly, it will be of 
the greatest advantage to the patrons of the industry to be placed 
in a position to add lighting equipment, if they so elect, without 
having to go to great pains and cost in the application of the 
dynamo to the motor. 




Fig. 14 — Three views of a rotor, showing the large number of turns of wire that are used in practice and the changing positions of the 

rotor due to rotation 
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There is quite a problem concealed in this question of stand- 
ardizing the application of the lighting dynamo. This is not the 
only equipment that is pressing for space. The air compressor, 
as used for inflating tires, is also in need of attention. The truth 
is that there is a great demand for concerted action on the 
part of designers of motors; such action, in fine, as will result 
in the solution of all of these problems, and it would be a great 
stride in the forward direction were it possible to have the 
whole matter taken up and threshed out There is no longer 
any question about the good that resides in the dynamo for light- 
ing purposes; the sooner it comes into general use the better; 
all that stands in the way is the difficulty attending the placing 
of the dynamo on motors that have been so designed that there 
is no space reserved for the lighting machine. 

Magneto Thought of for Lighting Purposes 

There is a lingering hope in the breasts of automobilists that 
magnetos, as they are used for ignition work, will do a double 
duty, and that they sliould be pressed into lighting service as 
well as for ignition work, is what these advocates firmly believe. 
But there are probably a round dozen of reasons why this plan 
will present much of trouble in its application. 



on a par with air in the delivery of the magnetic flux. Air is 
regarded as an insulator so to speak, that is to say, in the build- 
ing of a magneto or dynamo, an air-gap is employed to prevent 
magnetic leakage, although it must be remembered that there is 
no known material that will serve for this purpose perfectly. 

Referring now to Fig. 13 of a magneto, showing three views, 
the object at the right is characteristic of the action that takes 
place in a magneto. The permanent magnets form the frame 
and the path of the magnetic circuit is around the loop made by 
the permanent magnets. The shoes S (one on each face of the 
permanent magnets) are bored out to accommodate the rotor or 
armature, and the winding on the armature is represented by 
a and b, with arrows showing the direction of the flow of the 
current through the conductors formed by the windings; these 
turns of wire are called "inductors"; the current is induced into 
the windings when the armature (over which the wire is wound) 
is rotated in the magnetic field, which is shown here by dotted 
lines. The cutting of these lines by the inductors is responsible 
for the current set up in the "inductors," and the density of 
the current set up is proportional to the density of the magnetic 
flux, the number of the inductors, and the speed of cutting in 
feet per second. The middle object in the figure shows the 




Fig. 13 — Three views of a magneto, showing the relations of the parts and the path of the magnetic flux as It is cut by the Inductors 



In order to work up this idea to a conclusion that will be 
clear to the reader who has very little time to put in upon the 
study of such matters, some illustrations will be used, they be- 
ing for the purpose of bringing to mind the formation of mag- 
netos and helping to show how they function. Fig. 12 gives 
three views of a simple form of magnet, showing a soft iron 
core at the left; soft, in order to have high magnetic perme- 
ability ; in other words, desirable magnetic qualities. The middle 
view is a characteristic of a magnet, showing how the lines of 
magnetic flux traverse the iron and circle around closing upon 
each other. These lines of magnetism are set up or induced 
in the soft iron core by an electric current that is impressed 
upon a winding of wire which is around the soft iron core in 
the manner as shown at the right of the figure, and the cur- 
rent is procured from a battery of 4 dry cells in this illustra- 
tion, although it matters not at all as to the source of the elec- 
tric supply so long as it is of the desired voltage and properly 
interpreted. The good result will follow in proportion as the 
core of the magnet, that is to say, the iron, is soft and of high 
permeability. Iron seems to be the only material that is good 
for magnets. Other materials, if they show magnetic qualities 
at all, deliver but a feeble magnetic flux. Most materials rank 



inductor loop beginning at a and ending at b. This loop is suit- 
ably connected to a collector ring in practice, and instead of one 
turn there are a large number of these turns of wire. But the 
magnetic flux would not flow across such a large gap as that 
shown; for this reason the iron core shown at the right, of H 
shape, is frequently used in magneto work, it being the idea to 
afford a path for the flow of the magnetic flux of such low re- 
luctance that the flux will be of great density and the "in- 
ductors" wound upon this core will be in a position to cut a 
large number of lines. These lines are imaginary, in a sense, 
but the fact remains that it is possible to calculate the results 
that may be obtained by considering the magnetic flux as units, 
made up of lines of force, and from a good permanent magnet, 
it is possible to realize something like 15,000 lines of force per 
square centimeter of area of the polar face under service con- 
ditions. 

From the diagram, as shown in Fig. 13, to the sections of a 
magneto rotor, as shown in Fig. 14, will have to be traversed 
by the reader in order for him to appreciate something of the 
large number of turns of wire that must be placed upon a rotor 
in order to be able to generate a sufficient voltage to do igni- 
tion work. This view also shows the rotor in three positions, 
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Klg. lb— Dashboard lamps cf the Johnson car 

and since it is due to the cutting of the magnetic lines of force 
that a voltage is induced in the windings of the rotor, it fol- 
lows that the voltage induced in the "inductors" will not be 
constant, because the number of lines that will traverse the 
path through the rotor will change, due to the fact that the iron 
of the rotor does not afford a constant path, and during a part 
of the revolution the "inductors" are isolated from the path of 
the lines, as shown at the right. 

High Voltage and Low Current Is Obtained 

It will be apparent to the man who has given the matter 
any attention at all that a magneto is so designed that the out- 
put is contrary to that which is employed in lighting work. 
The voltage in magneto work is very high indeed, but the cur- 
rent is correspondingly low. In lighting work, the voltage is 
very low indeed, and the current is correspondingly low. In 
magneto work, of the present high-tension sort, the voltage from 
the fine winding of the rotor is not far from 3,000 as a mini- 
mum, and it may exceed ia.ooo volts. 

But even assuming that all of these matters will bow to 
treatment, there still remains a crop of difficulties that will have 
to be set to one side ere it can be claimed that magnetos would 
do good ignition work and serve as lighting equipment at the 
same time. It was pointed out that the voltage changes with 
the magnetic flux that traverses the rotor core as this flux is 
cut (rate of cutting) by the "inductors." Now, the magnetic 
flux is induced in the magnetic ci-cuit by electro-magnetic means, 
in other words, a magnetomotive force is set up in the iron, and 
in 'a magneto this force is so fixed in the metal by hardening it 
that it remains there. But as a current is induced in the wind- 
ings of the armature the magnetic reluctance of the path is in- 
creased with this current, and this source of a variable character 
is enough to put the system awry if it is to be used for lighting 





\ 




l ig. 1< — E.eculc lamps on the Beyster-Detrolt package wagon 

and ignition work, due to the fact that the lag of the spark, due 
to changing conditions in the magnetic circuit, would defeat the 
proper timing of the spark. The exacting nature of the spark- 
ing service demanded at the present time is such that there is 
small chance of being able to load the sparking equipment down 
with a double duty. The wave of electromotive force of a mag- 
neto is shown in Fig. 13, at the top and right, and as will be 
seen, this wave is of the alternating current characteristic. The 
effective voltage of this wave is very complex to determine under 
the most clearly defined conditions, and the effect of a dis- 
turbance in the circuit, as that due to the imposition of an extra 
duty, would make it quite impossible to arrive at even an ap- 
proximate conclusion. But, in any event, there still remains 
the fact that the windings upon the rotor of a magneto are fine 
and the electrical resistance is very high. This would lead to 
another difficulty; the voltage would drop instantly were a large 
load imposed, such as enough electrical current to do lighting 
work. It might be said that the sizes of wire can be increased, 
but this is not so apparently, and if there is any chance of so 
doing, it remains for some smart electrical engineer to accom- 
plish the feat. 



Rust-Proofing Iron or Steel — A new method of rust- 
proofing iron or steel consists in treating the surface to be pro- 
tected first with ferric chloride, an oxide being produced by re- 
action of the salt with the metallic surface. This is followed by 
the application of an aniline salt soluble in water, preferably 
aniline sulphate, which becomes intimately mixed with the oxide 
layer. The surface is then treated with chromic acid. The 
aniline black thus produced forms a strongly adhering color 
with the oxide. The ingredients may, however, be mixed together 
with linseed oil and the iron painted therewith. — Motor Trader 




Fig. 16 — "The Magic" Dynamo and some applications to lighting, 
heating and operating horn and clsar lighter 



Klg. IS— Electric cigar lighter, with self-winding spring reel, also 
electric trouble lamp 
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. 1 »% Y\ f a T¥T SOME PERTINENT COMMENTS ON THE USE- 

The Automobile Pays Its Way ^™£™ H ™£g£^°™* lM 



FIVE hundred terse sentences bluffly captioned as "The 
Motor Craze" in a recent number of The Outlook give 
the views of Edward S. Martin, sociologist, as to whether 
Americans are spending more money for automobiles than they 
ought to. As this question is far from being a burning or even 
a smouldering one, since no one really believes that any possible 
purchaser of an automobile can be induced to place himself 
- under guardianship with regard to his personal expenditures, 
Mr. Martin persists deftly in turning it to one side and presents 
instead a bright-colored picture of "the automobile in American 
civilization," dressed up as a running comparison between 
money's worth and automobiles. Has money ever done as much 
for America as automobiles are doing? And, if not, why 
whimper at seeing some of it converted intA the more useful 
form? Only those purveyors of bonds, diamonds, grand opera, 
ostrich plumes, oriental rugs and other pale-blooded luxuries, 
who would have liked to see that self-same money pass by way 
of their bills receivable have reason for grunting, and their 
patriotic emotions are balanced nicely, in the economics of 
national happiness, by the satisfaction afforded builders of ma- 
chine tools, builders of good roads and of cozy country and 
suburban homes. And the large army of mechanics and com- 
mercial workers who draw their pay directly from the automo- 
bile and its equipment, are nearer to our life purposes than sharp 
investment brokers or importers of inert foreign products. The 
automobile, as the foremost machine tool in ordinary human 
life, naturally clashes a little at first with rule-of-thumb living 
of the old sort. 

The distinction between money and wealth, or expenditures 
and waste, is not always kept sharp in The Outlook's facile and 
tripping commentary on the situation, but the logic of the author 
does not suffer vitally from the lapses. If a million automobiles 
were made every year in America, the amount of money in cir- 
culation and seeking employment might remain the same, though 
forced to circulate a little faster. The question is only if auto- 
mobiles can be made without reducing the production of other 
useful commodities which are distinctly needed. Do they reduce 
or increase the production of wealth? Is the capital available 
for productive investment at the end of the year, and after 
consumption has been taken care of, greater or smaller, by 
reason of the automobile? 

If the automobile saves as much time for its user, or users, 
in the course of its alleged average lifetime of four years, as 
it takes to produce it — counting in work-hours per man — all the 
pleasure it affords and much of its indirect utility would seem 
to be "to the good." The time of an automobile owner is 
usually productive. The pay for his energies comes out of pro- 
duction somewhere. It is in fact immaterial, economically, 
whether the automobile saves him working time or adds to his 
working energies. 

There should be as many good and useful commodities for 
consumption by the public and as much capital for investment in 
new or increased production of these commodities, after the 
money has been spent for automobiles as before. Money is 
indeed never spent, but always ready and anxious to tackle a 
fresh task. 

The Outlook takes still broader ground. Mr. Martin says: 
"What we want in this world is life. What gives the most life 
for the money is the best bargain." And again : "Usually every 
new luxury that we add to our apparatus of life increases the 
burdens that bend our backs, but this new luxury that goes by 
gasoline seems disposed to make a place for itself by crowding 



some of the other luxuries off. That shows spirit." To our 
mind it shows self-supporting utility. Marble statues never 
crowded any other current commodity off the market. 

There is particular pleasure in quoting one more passage, in 
which the author barely touches upon the deepest of all the 
benefits civilization owes to the automobile. "Automobiles get a 
good deal nearer to the masses of the American people than 
steam engines ever did. Most of the growing boys seem to know 
more or less about them and how they go— a great deal more, 
indeed, than average American boys have ever taken the trouble 
to know about a horse." Yes, automobiles move, while the 
steam engines are mostly pumping away in one place. And 
there is such a great deal to be known about automobiles, as 
against so much to.be guessed at about the horse. If every 
one of the one million automobiles used in America teaches five 
American boys something about mechanics and engineering, 
something about alertness and reasoned self-reliance and some- 
thing about knowing rather than guessing — all of which the 
schools had failed to teach them, or they would not be so eager 
for the learning of it — the nation may safely count all the work- 
hours spent in the automobile industry as the most productive 
investment that has ever been forced upon it through the inex- 
orable logic of events. 



T>- La t»j. p. Whenever It le Possible a 

llgUt fit Oil tile aliait Power Press Is Preferable to 

a Hammer 



CONSIDERABLE difficulty is sometimes encountered in dis- 
mantling a car or in assembling parts that have been re- 
made where the fit has to be tight. In this instance the bevel 
pinion has to be removed from the shaft to which it is attached 
with a pair of keys on a tapered end. Heat can be applied in 
cases where the metal has not been hardened, but in the par- 
ticular job on hand 
heating the pinion 
would be liable to 
destroy its case- 
hardening. A blow 
with an ordinary 
hammer will dam- 
age the end of the 
shaft and may be 
inadequate to per- 
form what was in- 
tended. By means 
of the power press 
just sufficient pres- 
sure can be exerted, 
and so gradually 
that no damage will 
ensue. The shaft is 
bolted in a collar in 
which a hole has 
been drilled slight- 
ly larger than the 
shaft itself, form- 
ing a clean, flat 
surface for the pin- 
ion to rest upon. 



Method of using power press in removing 
bevel pinion from live axle shaft 
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SOME FACT8 CONCERNING THE MAKE-UP AND CAPACITY 
nXllfiftfl NtfYTiKyP KjlttPTV OF THIS BATTERY, WITH A SERIE8 OF CHARTS DEMON 

L ' UWUU OlUiagC LiailCl^ stratinq its effectiveness 



SEVERAL very interesting points' were brought out in a 
recent interview granted The Automobile by Thomas 
Edison. Among them the inventor offered a broad justi- 
fication for the future of the electric vehicle, saying that the 
automobilist, while perfectly satisfied with himself and the posi- 
tion he occupies, may not be averse to having his intellect tickled 
by the inference that there must be something in it since gasoline 
costs $32 per ton and steaming coal, such as is used by central- 
station companies, is at a premium price when the cost is one- 
eighth of the price of gasoline. 

The central-station man has in his possession two fundamental 
reasons why he can afford to make concessions to the automo- 
bilist who wants a charge for his battery. The first reason is 
that he has his machinery lying in idleness (90 per cent, of it) 
22 hours out of every 24. The second ground for his interest 




Fig. 1 — The Edison vehicle battery, showing how six cells of bat- 
tery are joined and assembled. In crates 

presents itself when the fact is taken into account that what the 
central-station man really sells is the energy that he abstracts 
from coal, putting it in the form of electricity, the cost of which 
to him is represented by the cost of the coal per ton, plus the 
money he puts into it in making the conversion from the energy 
as it resides in coal to the electric energy that he pours into the 
battery when the automobilist comes for his charge. 

When Mr. Edison states that the future of the electric vehicle 
is clearly incumbent upon the battery he reiterates a situation 
that history proves, not forgetting, however, that there are so 
many good things to be said in favor of electric vehicles that 
despite storage battery imperfections they have survived and 
are looked upon by the average autoist as entirely satisfactory 



under certain conditions, approximately competitive under other 
conditions, leaving it for the storage battery in its final perfected 
form to extend their radius of travel and place at the disposal 
of those who desire to tour, using electric vehicles that will take 
them where they want to go, means of obtaining a charge at the 
end of each day's run wherever they happen to be. 

A significant statement made by Mr. Edison may be restated 
as follows : "When the storage battery reaches a state of per- 
fection where it will furnish all the energy required to propel a 
car for a whole' day there remains nothing to be desired." 

The Edison vehicle battery, as shown in Fig. 1, is composed 
of a plurality of cells, made up of positive and negative elements 
in a steel can, the latter being sealed, and, as the illustration 
shows, six of these cells of battery are joined together and as- 
sembled in a wooden crate. Three crates of cells are shown, 
but there may be any number, depending upon the potential dif- 
ference required in charging and the design of the charging 
equipment. These cells of battery are known at the Edison plant 
as type "A" or "B," and are marked A-4, if there are four posi- 
tive elements, A-6 if there are six positive elements and A-8 if 
there are eight positive elements, or B-2 if there are two posi- 
tive elements and B-4 if there are four positive elements. The 
B-4 size is rated at 90 ampere hours, and besides offering a wide 
opportunity in ignition work is available for the electric lighting 
of gasoline automobiles. The B-2 size is rather too small (45 
ampere hours) for electric lighting and is confined to ignition 
work. The "A" series are designed specifically for electric 
vehicle service and street car work. 

Innumerable repetitions of tests have shown that the cells as 
commercially manufactured have surprisingly uniform capacity 
and that under any similar conditions, no matter how abnormal, 
different cells will give practically identical results. The same 
characteristic of constancy of behavior applies also to the dif- 
ferent sizes of cell, and at comparative rates they have similar 
characteristics, except for inconsequential variations in heating 
due to differences of radiating surface. This is shown in the 
curves of Fig. 2. 

The relations of current and energy output and of current 
and energy efficiency to the length of charge at normal rate are 
summarized in the curves of Fig. 3. These curves show maxi- 
mum efficiencies on short charge of practically 99 per cent, in 
ampere-hours and 75 per cent, in watt-hours, while on normal 
7-hour charge the efficiencies are respectively 82 per cent, and 
58 per cent. 




EDISON STORAGE BATTERY 
COMPARISON OF THE DIFFERENT 6IZE8 

OF TYPE "A" CELL 
AS TO VOLTAOE.OUTPUT AND HEATING 
ON NORMAL DISCHARGE 
CELLS CHARGED 7 HOURS AT NORMAL RATE 
IN EACH-CASE 
EDISON LABORATORY JULY,t*10 




Fig. 2— Showing effect of temperature upon the capacity of the 
different sizes of battery 



Fig. 3 — Efficiency tests plotted at different lengths of charge at 
normal rate 
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4— Constant current discharge to zero voltage at various 
rates of discharge 



Fig. 6 — Output in watt-hours at different discharge rates in relation 

to volume 



Watt-hour efficiency is the product of ampere-hour efficiency 
and "volt efficiency" — the latter term being used synonymously 
with the term "coefficient of drop" to express the relation of the 
average voltage of discharge to the average voltage of charge. 
The volt efficiency depends principally on the rates of charge 
and discharge and does not vary much under ordinary condi- 
tions. Charging and discharging at normal rate, its value will 
be close to 72 per cent, for any length of charge not extremely 
short or long; and this figure therefore represents the practical 
limit of watt-hour efficiency for normal-rate working. The watt- 
hour efficiency on any normal-rate test may be calculated ac- 
curately enough for all practical purposes by takiVig 72 per cent, 
of the easily determined ampere-hour efficiency. Decreasing the 
current rate increases the volt efficiency, thus ra'sing the limit 
of possible watt-hour efficiency. 

The Edison cell has an air-tight cover, a valve being provided 
for the escape of gas. Practically no water is lost by evapora- 
tion, therefore, and the battery can be left idle for months with- 
out attention and there will be no danger of the solution getting 
low. Water is lost when a battery is working, however, and 
this results entirely from overcharging for any current which 
is not used to effect the chemical changes at the electrodes goes 
to produce hydrogen and oxygen, the elements of water, which 
arc emitted as gases. To replace this loss, pure water 
must from time to time be added. The figure of ampere-hour 
efficiency represents the proportion of a charge which goes to 
produce the desired chemical changes at the electrodes ; there- 
fore the balance is proport'onal to the loss of water. Thus 
from the curve, Fig. 3, we see that charging 7 hours at normal 
rate (210 ampere-hours input) the ampere-hour efficiency is 82 
per cent, and charging 10 hours (300 ampere-hours input) it is 
64 per cent. The loss of water therefore would be represented 
by 18 per cent, of 210 = 38 ampere-hours in the first case and by 
36 per cent, of 300 = 108 ampere-hours in the second case, show- 



ing that a battery which is worked continually on 10-hour 
charges would require the addition of water about three times as 
often as one worked continually on 7-hour charges. This points 
to the possibility of reducing the amount of required filling to 
almost nothing in those cases where a battery can be worked 
on short frequent charges at high efficiency. 

Constant current discharges of the Edison battery at no matter 
what rate are found to give a quite constant output figure if 
carr'ed to very low voltage (see Fig. 4), and differ only as to 
average voltage, this being higher or lower, according as the 
I R drop in the cell (depending on the I-valve) is little or much. 
The low voltage part of the curve cannot be considered useful, 
however, as the statement sometimes made that the ampere-hour 
output of the Edison battery is independent of the discharge 
rate is not strictly true. On the other hand, it would not be a 
fa r test to terminate high-rate discharges at 1.0 volt or 0.9 volt, 
as is done usually in normal-rate tests, because this would not 
correspond to the same state of discharge, and the cell would 
start the next charge in a semi-charged condition, which would 
make the subsequent discharge abnormal. 

In Fig. 5 is given the energy output at different rates of power 
delivery calculated for one pound of Edison battery, and the 
same referred to one cubic foot of battery : s given in Fig. 6. 
The figures are based on the total weight and maximum volume 
of a complete battery of a standard number of cells. 

An interesting but not at all surprising characteristic of the 
Edison battery, which probably is common to storage batteries 
in general, is the fact that the rate of loss of charge during idle- 
ness varies with the temperature at which it stands, the loss being 
slight in the cold and greater as the temperature increases. Fig. 
7 shows the results of two series of tests in one of which the 
cells after charge were immediately put in an ice box to stand 
while in the other case the cells were left to stand in a room 
whose temperature averaged close to 75 degrees F. 
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EDISON STORAGE BATTERY 

RETENTION OF CHtRQE ON STANDINQ IDLE 
AT TEMPERATURE OF 70 'F. AND Sft'F. 
NORMAL AMPERE-HOUR CAPACITY- 
A-4 170 A-6 295 AB-340 
EDISON LASOAATOSY, JULY, 
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-Uelation of charge on standing idle at different tempera- 
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Heating the Intake Manifold 

Editor The Automobile: 

[2,484] — I was very much interested in 
the cut about heating the intake pipe and > 
carbureter, and as I have the same trouble 
in cold weather I would like to have a 
little more information. I would be very 
thankful for your advice. The enclosed 
sketch will give you some idea as to the 
location of the engine, water pipe, car- 
bureter, and intake manifold on my car. 
The carbureter is in a very cold place, 
nearly two feet away from the engine, and 
it is not possible to shorten the intake 
manifold. The upper water pipe is brass. 
Can a copper pipe be connected to this, 
wound around the intake, and then con- 
nected back to the brass water pipe again? 
Also please tell me how to fasten the cop- 
per pipe to the brass water pipe, and how 
to drain the copper pipe ; also what to 
use to make these connections. Will there 
be any advantage in heating the gasoline 
by laying the feed pipe from the tank 
close along the brass hot water pipe which 
gets very hot from the water, or will 
there be any danger of overheating the 
gasoline so as to cause an explosion. 

Fred Zeitz. 

Farnhanville, la. 

We have redrawn the sketch you sent 
as shown in Fig. 1, which shows the 
method of inserting a coil around the in- 
take manifold, and the dotted line from 
the gasoline tank to the carbureter repre- 
sents your suggestion as to heating the 
gasoline prior to its entrance into the car- 
bureter. The gasoline should not be heated 
in this manner as from tests that bave 
been carried out, disturbances are set up 
which prevent proper carburetion. Fig. 2 
shows the method of attaching the pipe to 
encircle the intake manifold. The or- 
dinary brass union can be sweated into the 




Fig. 3 — Method of calculating amount of 
advance from fly-wheel marks 



What Some Subscribers Desire to Know 



pipe but it is better to tap a small brass 
block in the manner shown in the illus- 
tration, and make the union more secure, 
and easily removable. 



Determining Spark Advance From 
Flywheel Marking. 

Editor The Automobile : 

[2,485] — Will you kindly give me an 
answer to the following problem, and 
how you figure same. 

Engine has 4-inch stroke ; flywheel is 
18 inches in diameter ; spark advance is 
1 7-8 inches on circumference of flywheel. 
How much is the advance on the stroke? 

Adolf A. Geisel. 

Springfield, Mass. 

The formula for finding the circumfer- 
ence of the flywheel as shown in Fig. 3 



Sugsnted Coil for heating J 
Intake Manifold 
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Fig. 1 — Method of heating Intake manifold 

is : 2 it R, which according to the above 
data gives you a circumference of 56.548 
inches. A quarter of this, which equals 
14.137 will give you the amount of travel 
of the flywheel for one stroke of the pis- 
ton. If this latter figure is divided by the 
amount of advance it will give you the 
proportion of four inches represented by 
the full advance of the ignition. 



Air Pump Drive. 

Editor The Automobile: 

[2,486] — I am desirous of fitting a 
pump on my car for tire inflation. Is it 
possible to operate this from the gearbox 
instead of the motor? The car I have 
has the motor and transmission in a single 
casting, and it would be difficult, if not 
impossible, to extend the gearbox shaft in 
the manner used on one of the cars shown 
at Madison Square Garden recently. 

H. F. C. 

Portland, Me. 

The accompanying sketch as shown in 
Fig. 4 will show you the method of driving 
an air pump employed on a foreign car. 
The cylinder is cast with ribs as used on 
motorcycles, and a gearwheel Gi meshes 
with a fixed gearwheel inside of the gear- 



The Editor invite* owners and driv- 
er* of automobile* who are subscriber* 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
posdble In each case, and a sketch, 
even though It may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered In these 
columns In the order of Its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



box in the manner as shown. The valve 
V is an ordinary suction type of valve, and 
the shaft F is set eccentric. 



Having Trouble with a Planatery 
Gear 

Editor The Automobile: 

[2487] — I have been running a planetary 
type automobile engine and have been hav- 
ing more than a little trouble with the 
grease working out of the differential to 
the brake bands, causing the car to slip 
when the brakes are applied, and splashing 
the grease all over the wheels and tires. 
Kindly give me your advice as to the 
remedy for this trouble. 

Kingston, N. Y. A New Subscriber. 

It is just possible that the joint around 
the cover of the planetary gear can be 
made tight by drilling and tapping for a 
series of No. 12-28 screws, they to fall be- 
tween the points of the holding bolts, and 
thereafter make a mixture of yellow oxide 
of lead and glycerine to use as a cement in 
conjunction with a piece of ordinary twine 
which should be interlaced around the joint 
in such a way as to be held in place by 
the holding joints aided by the No. 12-28 
screws. After making the joint tight in 
this way, care should be exercised to use 
a limited quantity of some excellent grade 
of grease as recommended by some re- 
sponsible maker of automobile lubricants. 



1 ; . 





Hot Air or Hot Water for Heating 
Is Optional 

Editor The Automobile: 

[2,488] — I am a subscriber to your pub- 
lication and an interested reader thereof. 
I therefore take the liberty of asking for 
some expert information. 

I have a car which I am having over- 
hauled. The carbureter which was on it 
did not give good results, and I am going 
to put on one of another make. The inside 
measurement of the intake pipe at the car- 
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What Other Subscribers Have to Say 



The Editor Invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication In these columns for the 
worthy purpose of aiding brother auto- 
moblllsts who may be in need of just 
the Information that this process will 
afford. Communications should be 
brief, on on* aide of the paper only, 
and clearly put, including a rough 
sketch when It Is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 




bureter joint is I 1-4-inch hole, as are the 
ports. The cylinders are 3 1-4-inch bore by 
3 3-8-inch stroke. The mechanic who is 
doing the work is of the opinion that a 
carbureter of 1 inch opening would be suf- 
ficient, while I cannot agree with him. The 
installing of a new carbureter in this case 
means a new intake pipe manifold. Would 
you advise a water jacketed carbureter or 
hot air jacket? H. J. Berrien. 

New York City. 

Good results are being obtained with 
both of these methods of heating the car- 
bureter, and hot air offers the advantage 
of heating the mixture after the motor 
has turned over a few times, whereas with 
hot water it takes a few minutes to heat 
the water up before it will be available 
for the purpose. On the other hand, hot 
water offers a more stable form of heating 
and a fixed temperature that is attractive 
in carbureters designed for the purpose. 

No reason why the carbureter should not 
be as large as the manifold will accom- 
modate. 




Cold Compression Should Be the 
Highest 

Editor The Automobile: 

[2,489]— Please answer the following 
question in your "Letters" column: 

When is the best time to get the highest 
compression test, when the engine is cold 
or after the engine has been run for some 
time and is hot? 

Savannah, Mo. W. I. Brown. 

All that would prevent the cold com- 
pression from being the highest would be 
lack of lubrication. If the lubricating situa- 
tion is in good shape, the cold compression 
will be maximum ; first, because there is 
more weight of gas when it is cold ; second, 
because the lubricating oil would form a 
better seal around the piston rings, and 
finally, the time allowed for the gas to 
enter through the intake valve would be 
maximum. 



Ordinary Half-and-Half Solder 
Will Do 

Editor The Automobile: 

[2,490] — Kindly answer the following 
question in your "Letters" column. In my 
engine there is a plug to drain the gaso- 
line reservoir, but it cannot be screwed in 
tight enough to stop it from leaking. Is 
there anything that gasoline will not dis- 
solve that I could put on the threads to 
make it hold? 

Greensburg, Pa. W. W. Monroe. 



Piston Travel Is the Missing Link 

Editor The Automobile: 

[2,491] — I have frequently noticed the 
different A. L. A. M. ratings of automo- 
biles in your magazine. Now, why is it 
that there can be two different motors of 
different sizes and still have the same rat- 
ing ? For example : Take 84x4 motor, it 




Fig. 2— Method of attaching heating pipe to 
water pipe 



is rated 25.6 horsepower; also 84x41-2 
motor is rated at 25.6 horsepower. Please 
explain. 

Portland, Mich. C. O. D. 

In figuring out the A. L. A. M. rating of 
a motor the piston travel is taken to be 
1,000' feet per minute, so that the length 
of the stroke is neglected in the formula. 
It is for this reason that a 4 x 4 motor 
would have the same rating as a 4 x 4 1-2 
motor. The assumption is that the 4 x 
4 1-2 motor would rotate at a slower speed 
than the 4x4 motor, and that both motors 
would have a piston travel of 1,000 feet 
per minute. 



through The Automobile journal will be 
appreciated. C. B. Doten. 

Portland, Me. 

Calcium carbide, unless it is quite pure, 
and even so, handled under the conditions 
as ordinarily prescribed, has inherent pos- 
sibilities that might lead to serious incon- 
veniences. There seems to be no objection 
to adding anti-freezing materials with water 
to prevent it from freezing, but the indis- 
criminate use of all sorts of chemicals is 
not to be recommended. Acetylene gas is 
the product of calcium carbide and water. 
Gasoline is not water. 



Automobilist Relates an Interest- 
ing Experience 

Editor The Automobile : 

[2,493] — I am having a mystifying expe- 
rience for which I would like an explana- 
tion. Every morning, after being sure 
that a cylinder is ready for the spark, I 
prime each of my four cylinders through 
the priming cups and invariably start from 
the spark, the engine being absolutely cold. 
After operating a while the same procedure 
will not ordinarily permit a start from the 
spark, an actual count of twelve times giv- 
ing four starts and eight failures, although 
a cylinder was ready for the spark. It ap- 
pears that starting from the spark with 
liquid gasoline thrown into the cylinders 
is much easier with a cold than a hot en- 
gine. 

When the engine is cold, after having 
stood for some time, the gases have es- 
caped, so that when gasoline is injected it 
forms a combustible mixture. When the 
engine has been run and is still hot, the cyl- 
inders retain a large percentage of the pre- 
vious charge; consequently when gasoline 
is injected the mixture becomes surcharged 
with gasoline, giving a larger proportion 
than is necessary. 

Terre Haute, Ind. A. A. Wolfe. 



It Is Not Safe to Monkey with 
Explosives 

Editor The Automobile: 

[2,492] — During the severe cold weather 
I have had quite a little trouble with the 
gas generator which supplies my headlights 
and while I have put quite a large percent- 
age of alcohol with the water it still 
freezes. It seems that after the water is 
shut off there will be a drop or two of 
water in the drip tube, and I suppose the 
alcohoi evaporates from the water and it 
then freezes. How would it be to use gas- 
oline in place of water and alcohol and 
let this drop on to the carbide? A reply 




Fig. 4— Showing system of driving air-pump 
on Hlspano-Suiza 
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BRUCE FORD DISCUSSED THE LATEST DE- 
VELOPMENT IN EXIDE BATTERY WORK IN 



y it T 1 1 r\ • « t» VELOPM ENT IN EXIDE BATTERY WORK II 

New Ironclad - Kxine Katrerv a paper presented before the elec 

J.^CW HUllCldU ^AlUC U<tUCi J TRIC VEHICLE ASSOCIATION OF AMERICA 



ON JANUARY 17, 1911 



THE new battery is of the lead sulphuric acid type, and its 
principal feature of novelty resides in the construction of 
the positive plate, together with other features of mount- 
ing and connecting, which will be brought out later. 

The flat plate form was many years ago recognized as the best 
electrode for both positive and negative plates. Two forms of 
design have been in vogue for many years. First, the plain 
plate or slab, and, second, a plate composed of a number of 
parallel bars or rods laid side by side and mounted in a suitable 
frame. Where the latter design has been employed, it has usu- 
ally been for the positive electrode or pole plate.. 

The new "Ironclad" positive plate is composed of a number of 
parallel vertical metal rods, united at their tops and bottoms in- 
tegrally to top and bottom frames, the top being supplied with 
the usual conducting lug. Each vertical rod forms a core sur- 
rounded by a cylindrical pencil of peroxide of lead active ma- 
terial, which in its turn is enclosed by a hard rubber tube sup- 
plied with a multiplicity of fine horizontal laminations to pro- 
vide access for the electrolyte to the active material, and pas- 
sages for the flow of current during the charge and discharge 
of the plate. The rubber tube fits very snugly upon the active 
material, and its elasticity allows a certain come and go, main- 
taining its relation with respect to the active material during the 
alternate expansion and contraction of the latter in the proc- 
ess of charge and discharge. 

The cylindrical form is peculiarly adapted to perform this 
function, and the amount of electrolyte surrounding each tube is 
just about the correct proportion for the active pencil. Each 
rubber tube is furnished with two oppositely disposed vertical 
ribs, which serve to stiffen and strengthen the laminated tube 
and act as separators, taking the place of the ribs commonly pro- 
vided upon the separators of cells using plain flat plates. 

The grid of the 
negative plate is of 
the standard "Ex- 
ide*' des'gn, facial 
horizontal bars on 
one face of the 
plate being in stag- 
gered relation to 
the bars on the op- 
posite face, the 
whole being united 
by vertical ribs at 
intervals. 

The wood sepa- 
rator, consisting of 
a plain sheet of 
veneer of appropri- 
ate thickness, is in- 
terposed between 
the face of the 
negative plate and 
the vertical ribs of 
the rubber tubes of 
the positive plate. 

Positive and 
negative plates re- 
spectively are united 
into electrode 



groups, their lugs being burned to pillar straps in the ordinary way. 

An improvement on the pillar strap has been incorporated 
for the "Ironclad-Exide" battery by slightly pointing the tops 
of the pillars, thereby making it somewhat easier and quicker 
to burn the connections. 

The connector used in the "Ironclad" battery is not rigid, as 
it is in the "Exide" battery, but is made of thin sheets of cop- 
per lead plated to protect the copper against corrosion, and pro- 
vided with an alloy terminal at each end recessed to receive 
the pillar of the strap, to which it is integrally burned. 

A battery assembled with these connectors has a very neat 
and businesslike appearance. 

The characteristics of the cell in discharge are similar to 
those of other types of lead storage batteries, the potential at the 
normal four-hour rate starting well above two volts and main- 
taining a fairly uniform value throughout the discharge until 
toward the end, when it drops more rapidly. At 1.75 volts, the 
cell is practically discharged. 

Similarly, its characteristics during charge are like those of 
other lead batter- 
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Fig. 



1 — Positive plate of the 
Kxide" Battery 



'Ironclad- 



ies. the voltage re- 
maining invform 
throughout the ma- 
jor part of the 
charge and risinc; 
readily to its final 
value toward the 
completion of the 
charge. 

The internal re- 
sistance of the cell 
being about the 
same as that of an 
"Exide" cell of cor- 
responding size tl*e 
variation in capacity 
w'th change in rate 
is about the same. 
While its capacity 
decreases at a less 
than constant rate 
of change with in- 
crease of discharge 
rate, yet its capacity 
becomes greater at 
an increasing rate Fig. 2— Negative plate of the battery 
as the discharge 

rate becomes less. This is a valuable characteristic of the lead 
cell when the elapsed time of discharge is extended. 

The capacity of all lead cells varies slightly with changes in 
the temperature of the electrolyte, and the change in capacity, 
besides being comparatively small for comparatively wide varia- 
tions in temperature, is almost uniform and so continues beyond 
any ranges to be met even under the most extraordinary con- 
ditions. 

The new battery is rated initially at four and a half hours at 
a current corresponding to the four-hour rate of an "Exide" 
battery of the same size. For example, an MV "Ironclad" posi- 
tive plate is rated at 7 amperes for four and a half hours. As 
the battery is worked, the capacity will increase to from five 
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and a half to six hours or even more. Cases have been recorded 
under somewhat special conditions where the capacity of the 
battery has reached seven hours at this rate before beginning to 
decrease. 

The gain in capacity is not merely temporary, and although 
increasing at a comparatively fapid rate it decreases very slowly, 
so that the actual capacity is ^considerably above the rating for 
practically the entire life of the plates. 

The dimensions of the elements of the new battery were 
proportioned to make "Ironclad-Exide" elements interchange- 
able with those of the "Exide" so that plates from an "Exide" 
battery can be renewed with a proper fitting element of the 
"Ironclad-Exide" type. This has been accomplished by making 
the new plates in both MV and PV sizes, and of appropriate 
thickness to be mounted upon the same plate center spacing as 
of the "Exide." Since the outside negatives in the "Ironclad" 
are of the same thickness as the negatives of the "Exide" battery, 
the over-all dimensions of an "Ironclad" element are therefore 
the same as the over-all dimensions of an "Exide" element hav- 
ing the same number of plates. 

Since the "Ironclad-Exide" battery will give four and a half 
hours at the four-hour rate of an "Exide" of the same size, 
the capacity is 1214 per cent. more. This relation holds through- 
out any practical range in variation of rate, since, as already 

stated, the internal 
resistance of the 
two batteries is 
practically the 
same. 

The weight of an 
"Ironclad" battery- 
is about the same 

as that of an "Exide" battery of corresponding size, a 9 MV 
"Ironclad" cell complete weighing less than one pound more 
than a 9 MV "Exide" cell. 
This battery has these advantages : 




Fig. 3 — New form of connector 



(a) — High indi- 
vidual cell voltage. 

(b) — Low inter- 
nal resistance. 

(c) — Hgh effi- 
ciency. 

(d) — Ability to 
discharge at very 
high energy rates. 

(e) — I n c r e a sed 
capacity at de- 
creased energy 
rates. 

(f) — F r e e d o m 
from injury by ex- 
cessive discharge 
rates up to and in- 
cluding the short 
circuit current. 

(g) — I m m ediate 
recovery from ef- 
fects of overload. 

(h) — Low coeffi- 
cient for tempera- 
ture correction and 
uniformity of its 
value, there being 
no critical low temperature below which the battery will be in- 
operative. 

(i) — Accessibility in case repairs are necessary, 
(j) — Small danger of explosion. 

A dilute sulphuric acid electrolyte which has, among others, 
the following property : 

(k) — Variation in specific gravity, which, when measured with 
a hydrometer, gives an indication of the state of charge or dis- 
charge of the cell. 




Fig. 4— Showing a complete battery with 
part cut away to show assembling 



How Spark Plugs Are Made 



ILLUSTRATING THE PROCESSES OF MANUFAC- 
TURING SPARK PLUGS, BEGINNING WITH KAO- 
LINS, SILICATES, FELDSPAR AND OXIDES IN 
THE PRODUCTION OF PORCELAIN 




PARK PLUGS are used in the ignition 
system of internal combustion motors in 
the process of forming the "electric 
spark" in the gas body within the cora- 
•bustion chamber for the purpose of ig- 
niting the gas. The average autoinobilist 
looks upon an internal combustion mo- 
tor as some mysterious product of 
wizards that is beyond the comprehen- 
sion of the average man, but there are 
few of these automobilists who would' 
fail to understand the ramifications of 
a steam power plant, and they appreci- 
ate the fact that water is put into a 
boiler and a fire is built on the grate 
bars of the same, so that the heat of 
the fire is transferred to the water and 
the ebullition of steam follows in the 
due course of time. The steam absorbs the energy out of the 
fuel and this energy is taken into the cylinder of the steam en- 
gine where it is given off expansively, resulting in the recipro- 
cating movement of the piston and the reduction of the steam 
back to its original form, i.e., water. From this point on the 



Fig. 1— Filtering the 
raw material with 
canvas bags. 



method of transmitting the power is the same in all motors and 
engines in point of principle, and is foreign to the laws upon 
this subject. 

Any form of gas that is a good carrier of energy will do just 
as well as steam, and in the internal combustion type of motor 
air impregnated with hydrocarbon fuel (gasoline) is sucked 
into the combustion chamber, and in view of the presence of 
gasoline in vapor form, mingled with the air in suitable propor- 
tions, the gas will light if a flame is applied and the heat evolved, 
due to the burning of the gas, will cause it to increase in pres- 
sure at constant volume, after which it is expanded, producing 
reciprocating motion of the piston, just as in the steam engine. 
An internal combustion motor, under the circumstances, may be 
described as a type of engine in which the fuel is placed directly 
in the cylinder of the motor and it is there burned with the re- 
sult that the energy originally residing in the fuel is transferred 
with greater or lesser efficiency to the piston of the motor, pro- 
ducing reciprocating motion therein, and this reciprocating mo- 
tions duly translated into rotary motion in view of the relation 
of the crankshaft of the motor to the piston through its con- 
necting rod. 

Laymen frequently overlook the fact that the amount of 
power that can be delivered by a motor cannot by any stretch 



Digitized by Google 



458 



THE AUTOMOBILE 



February g, 191T 




Fig. 2 — In the throwing room, where the clay Is made Into balls and thrown Into cylinders 

by means of disc machines 

of the imagination exceed the amount of power that is repre- 
sented in the energy of the fuel, and in practice it has been 
found that but a relatively small proportion of the energy of 
the fuel is utilized in the production of power. In an ordinary 
steam engine it is not uncommon to expect that about 8 per 
cent, of the fuel value is turned into mechanical work. In an 
ordinary gasoline motor it is reasonable to expect that about 
16 per cent, of the energy residing in the fuel will be turned 
into mechanical work. Fortunately, or otherwise, these values 
are subject to change in two directions. There are a great many 
steam engines that do not deliver a thermal efficiency of 8 per 
cent., and there are quite a number of steam engines that will do 
12 per cent., on a thermal basis, and there are a few steam plants 
that have been known to deliver a thermal efficiency of a trifle 
over 16 per cent. Applying the same reasoning to internal com- 
bustion motors of the type as used on automobiles it is un- 
fortunate that the poorly designed products have a thermal effi- 
ciency that is well below 16 per cent., and some of them fall 
down to the 8 per cent, level. From the ether point of view, it 
may be stated that there are types of internal combustion motors 
as used on automobiles that maintain a thermal efficiency of 20 
per cent, and even 28 per cent, has been obtained under labora- 
tory conditions, but the fact remains that 38 per cent, in round 



numbers, if it ever is arrived at, will rep- 
resent the highest obtainable limit. 

The very fact that the results as ob- 
tained at the present time vary over wide 
ranges would seem to indicate that quite 
a number of designers of motors have 
failed to appreciate the thermic relations 
and the needs of the occasion. If one 
designer finds it possible to realize 20 per 
cent, of the thermal value of the fuel, 
there is no reason why other designers 
should be satisfied with any less. This is 
not to say that 20 per cent, should be the 
standard, because no standard should be 
set below 100 per cent., but it is self-evi- 
dent that the best obtainable in practice 
is the minimum size of the target that 
should be aimed at by all concerned. 
Confining the discussion to the four- 
stroke cycle type of motor, and remem- 
bering that the sequence of the cyclic 
units is: 

(A) Suction stroke; 

(B) Compression stroke; 

(C) Power stroke; 

(D) Scavenging stroke; 
(E) Ignition takes place ostensibly at the end of the com- 
pression stroke and before the beginning of the power stroke. 

Referring to the suction stroke, it is during this portion of 
the cycle that the mixture of gasoline and air is taken in due 
time to the displacement of the piston, and to the fact that the 
vacuum thus created is exclusively filled by air which picks up 
gasoline in the carbureter and is swept into the cylinder. 

The second period of the cycle has to do with the compression 
of the mixture reducing all the gases in the cylinder to a con- 
stant volume in the combustion chamber. 

While the mixture is in the constant volume state within the 
combustion chamber it is ignited by means of a spark that is 
electrically produced at the terminals of the spark plug. 

Were the conditions ideal the power stroke would not begin 
before-the burning of the mixture, thus swelling it to maximum 
pressure at a constant volume, and this excellent state is aimed 
at in any event so that the power stroke follows compression 
and ignition, during which period the energy that is given off by 
the burning mixture is more or less absorbed by the receding 
piston, and the more energy that is taken up by the piston the 
greater will be the thermal efficiency of the motor. 

After the power stroke, the piston sweeps back, expelling the 
products of combustion from the cylinder more or less corn- 




Fig. 3 — Showing raw material In the form of kaolins, silicates, feldspar and oxides as used in the manufacture of porcelain ware for 

spark plugs 
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Fig. 4 — Assembling room, where the porcelains and metal parts are brought together and assembled ready for packing into cartons 



pletely, but since the piston does not sweep through all of the 
space it remains for the "terminal pressure," in other words, the 
remaining energy in the burnt mixture, to help in the process 
of scavenging, it being the case that the mixture under pressure 
will tend to move toward the atmosphere through the exhaust 
transfer ports, and were the conditions perfect, it is reasonable 
to expect that substantially all of the burnt mixture would ex- 
haust from the combustion chamber down to the atmospheric 
pressure. 

Some of the Problems Require Further Attention 

If it may be considered that the suction stroke is the logical 
one to discuss primarily, it remains to observe that the questions 
involving the fuel should be analyzed and the proportioning of 
the air to the gasoline should receive marked attention. Since 
there is no fuel value in atmospheric air, all air that enters the 
combustion chamber must be energized, but since it takes a .defin- 
ite measure of oxygen to burn a definite measure of hydro- 
carbon, it stands to reason that if there is a lack of oxygen 
in the combustible mixture admitted to the cylinders, there 
will be a wasting condition set up. because all of the hydro- 
carbon that fails to combine with oxygen will pass through the 
cycle without burning, resulting in a dead waste. On the other 
hand, were arrangements made to supply 
pure oxygen in the energized state to the 
combustion chamber of the motor, a de- 
tonation would follow and the motor 
would be destroyed. Since the air con- 
tains a relatively small amount of oxygen 
and a relatively large amount of nitrogen, 
this detonating condition is prevented, due 
to the fact that no matter how much fuel 
is mixed with nitrogen it cannot be 
lighted nor will it burn. This inert ele- 
ment, called nitrogen, then, serves as a 
safety device by means of which ex- 
plosions with an undue force are pre- 
vented, and the rate of burning of the 
fuel is regulated so that the piston, which 
represents the moving mass, is permitted 
to sweep ahead of the wave of pressure 
during the burning of the gas, absorb- 
ing the energy therefrom in a leisurely 
and relatively more efficient way. This 
situation would he almost ideal were it 
true that gasoline might be had in its 
best form, and were it possible to so de- 
sign carbureters that they would definite- 
ly mix the gasoline with the air. giving 



exactly the right proportion of each component under the vary- 
ing conditions of speed that have to be encountered in automobile 
work. 

None of these definite relations are to be encountered during 
the suction stroke. The gasoline is a variable not only as to its 
fuel value, but in its other essential relations, as volatility, vapor 
tension, density, boiling point and specific heat Besides the 
uncertainties of the fuels, there remains the lack of definite 
proportioning of the air, and on top of these possibilities for 
inefficiency there are the questions of overheating and the im- 
proper ignition of the mixture. It should be understood that 
the amount of fuel that can be gotten into the cylinder in a 
given time will depend upon the temperature therein, it being 
the case that the mixture will swell with the increasing tempera- 
ture, and the weight of the mixture will decrease as it swells 
or expands. 

Coming down now to the ignition problem, if it may be taken 
for granted that the highest obtainable result will follow if 
the mixture is entirely burned between the interval of compres- 
sion and the beginning of the power stroke, it is the same as say- 
ing that the mixture must be lighted and burned while the piston 
is on the dwell point, and the ending of the compression stroke 
and the beginning of the power stroke. This interval of time is 




Fig. 5— In the dipping room, where the blanks after being turned are dried and dipped In a 

thin "slip" known as glaze 



Digitized by Google 



460 



THE AUTOMOBILE 



February 0. lyu 



very short when the motor is traveling at a slow rate of speed, 
and it decreases in the inverse ratio of the increase in speed. 
The rate of burning of the mixture is increased by compression 
and temperature, and decreased : 

(A) By the presence of liquid gasoline entrained with the air; 
(B) By the presence of burnt gases due to incomplete scav- 
enging; (C) By the feebleness of the spark as produced by 
the ignition system. 

Since it will be necessary in any event to handle the several 
classes of possible troubles separately, it will be just as well for 
the present to assume that the attendant relations will be up to 
the highest obtainable standard for the purpose of discussion 
and to confine further discussion to the spark plug problems as 
they face the designers of automobile motors. 

Magneto Work Is Limited by Spark Plug Action 

Prior to the introduction of the magnetos in ignition work it 
was thought that spark coil imperfections were entirely to blame 
for the poor results that were frequently obtained. It is ad- 
mitted, of course, that a good magneto is a superior device as 
compared with a poorly designed spark coil, and practice seems 
to indicate that magnetos are more reliable than spark coils, 
taking them as a whole. In the meantime gas engineers have 
expended nearly all of their energies perfecting the motor, and 
• magneto engineers have busied themselves with the magneto, but 
it is not certain that spark plug engineers have kept pace with 
the other improvements. It is not uncommon to hear it stated 
that a magneto is capable of delivering 10,000, 20,000 and even 
30,000 volts at the terminals of the spark plug, but in making 
.these declarations informants fail to point out that the same 
, magneto will fail utterly unless the spark plug is capable of with- 
standing the electrostatic stresses that go with these voltages. 
If the insulation of the spark plug breaks down at 2,000 volts, 
the magneto will be relieved of its induced electromotive force 
at this point, and no matter how good the magneto may be it 
cannot build up a volt of pressure after the spark plug breaks 
down. It is the same thing as pumping water into a tank that 
leaks; if the leak has a greater capacity than the pump, the 
water will run out as fast as it is pumped in ; but if the leak is 




less commodious, 
water will accu- 
mulate in the 
tank. 

In order to 
show that the 
present limitation 
is in connection 
with spark plugs 
rather than due 
to poor carbure- 
tion or inferior 
magnetos, tests as 
follows are sub- 
mitted, they' being 
but a few of a 
considerable num- 
ber in hand, and 
they show in a 
forceful way that 
the improvements 
of the immediate 
future of automo- 
bile motors lie in 
the perfection of 




Fig. 7 — Showing a pug mill, by means of 
which the ciay Is rolled free from air and 
made ready for the storage bins 



the spark plug used therein, more than in the improvement of 
any other of its component parts. 

HIGH POTENTIAL TESTS— I. 

Three similar and apparently new spark plugs, numbered 1, 2 
and 3, were submitted for test. 
The following tests were made: 

(1) To determine arcing voltage across the spark gap. 

(2) To determine breakdown voltage with outer shell In place, 

and mica between the spark gap terminals. 

(3) To determine breakdown voltage with outer shell removed. 
Cycles: 60 capacity of transformer (k. v. a.): 1.5 ratio 64:1. 
Voltage measured by voltmeter connected across low-tension side 

in connection With ration of transformation. 
Time voltage applied, seconds (approx. 10.) 
Room temperature: 75° Fahr. Humidity 49 per cent. 

Test made with sine wave potential. Values given are mean 
effective (square root of mean square). 

RESULTS OF TESTS 

(a) Volts required to produce arcing across the spark plug. 
Sample number Volts required* 

1 2,200 

2 2.200 

3 2,500 

(b) Voltage applied between s<rew binding post and iron bush- 
ing with a piece of mica inserted in spark gap to prevent arcing at 
this point. 

Volts at 

Sample number Test number "arcing over"t 

1 1 5,810 

2 5,600 

3 5,650 

4 5.860 

5 5,650 
Average — 5,700 

2 1 4,780 

2 5,260 

3 5,400 

4 5.140 
Average = 5,150 

3 1 4,670 

2 4,620 

3 4,600 
Average = 4,630 

(c) Voltage applied between screw binding post and brass 
sleeve, the shell having been removed. 

Sample number Test number Volts at arclngj 

1 1 9,600 

2 9.720 

3 9,600 
Average = 9,640 

2 1 8.750 

2 8.760 

3 8,750 

4 8,750 
Average = 8.750 

3 1 8,500 
t 8,650 

3 8.020 

4 8.500 
Average = 8,420 



Fig. 6 — Showing the seggars being placed In a kiln preparatory to 
being burned. 



•Average of several tests, approximate only. The voltage rises 
at each successive trial if the terminals are not allowed to cool 
down In the Interim. The values obtained varied from about ten 
per cent, below to ten per cent, above the values given. 

Attention is also called to the fact that the distance between the 
spark gap terminals is not fixed, but will be different every time 
the shell (bushing) Is removed and replaced. 

tArced from stem to Inside surface of shell In each case. 

tArced from terminal stem to brass sleeve In each case. 
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TEST I I.— One 

spark plug was 
submitted. The ob- 
ject of the test was 
to determine the 
arcing or break- 
down voltage be- 
tween the terminal 
and the metal parts 
under the two con- 
ditions given be- 
low. 

The first high po- 
tential test on the 
spark plug was 
made by applying 
an alternating volt- 
age between the 
electrode and the 
shell with a sheet 
of mica between 
the regular spark- 
ing points. 

The second high 
potential test on 
the spark plug wan 
made by applying 
an alternating volt- 
tage between the 
electrode and the 
metal sleeve which 
normally carries 
the shell, the latter 
having been re- 
moved. 

The voltages were 
applied at a low 
value, raised grad- 
ually, and the ef- 
fect noted. The ap- 
proximate time 

which elapsed between the point where the voltage reached an 
appreciable value and that of arcing over was about ten seconds. 

The transformers used had a capacity of four kKo-volt amperes, 
and nominal ratios of 54 and 108 to 1. The voltage was measured 
by a voltmeter across the low tension circuit, in connection with 
the ratio of transformation. 

The source of the current was a sixty-cycle circuit, the voltage 
wave form of which Is practically a sine curve. The voltages given 
are effective (square root of mean square) and not maximum values. 
The spark plug was cleaned by wiping carefully with a c:oth. 
RESULT8 OF TESTS 
Test on Spark Hug with Shell In place 
Volts Applied Remarks 

4,450 Arced from terminal stem to shell 

4,290 " " " 

4,180 " " " 

Test on Spark with Shell Removed 
Volts Applied Remarks 

8,000 Arced from terminal stem to sleeve 

8,000 which supports shell 

8.000 




Fig. 8— Showing the blanks In the process of 
turning, using soft steel for tools 



Test number 
1 

2 
3 



Test number 

1 

2 
3 



Room temperature, 24° Cent. 

Spark Plug Manufacture but Little Understood 

An examination of the technical literature devoted to the auto- 
mobile art discloses absolutely nothing in relation to the manu- 
facture of spark plugs. These relatively small and unimportant 
looking devices, costing but a dollar or two at the outside, are 
looked upon by the average automobilist as a mere trinket, more 
often than not, whereas when the truth is told a magneto cost- 
ing in the neighborhood of $100 is utterly worthless for its in- 
tended purpose unless the little spark plug is capable of resisting 
the electrostatic strain put upon it up to the point where the 
energy represented in the gap during the instant of disruption 
is enough to set fire to the mixture so vigorously as to cause it 
to burn to complete combustion within less than the tenth part of 
a second under ordinary conditions. Referring to Fig. 3 of the 
materials used in the production of porcelain, they are shown as 
kaolins, silicates, feldspar and oxides, as they are taken 
from the mines abroad, for the most part, and the electrostatic 
qualities of the finished product will depend to a large extent 
upon the qualities of these materials, to some extent upon their 
proportioning, and for the rest upon the care with which the 
steps in the process of manufacture are conducted. Fig. 10 
shows a portion of equipment in the laboratory of the Jeffery- 
Dewitt Company, Detroit, Mich., and the photographs as here 
presented, showing the process throughout, were also taken from 
the same establishment by the staff photographer of The Auto- 
mobile for the purpose of illustrating the several phases of the 
process and to convey to the reader something of the extent of 
the work in order to get him to appreciate the fact that the im- 
portance of a spark plug is not represented by its cost, but by 
the fact that it must interpret the magneto and deliver a con- 
siderable quantity of energy at a high temperature to the gas 
body in order to ignite it quickly and make it burn at a rapid 



rate. Referring to Fig. 10 again, it is pointed out that the labor- 
atory equipment in an establishment of this description must be 
quite complete, and experiments are being conducted from day 
to day always with the expectation that there is room for im- 
provement. In this connection it will be difficult perhaps to 
eliminate from the mind of the average reader the fact that a 
"fat" spark or a "lean" spark is a fallacy, and it will be equally 
difficult to get the reader to understand that what is required is 
the delivery of a considerable amount of energy at a high tem- 
perature. Theoretically this energy could be delivered by a 
hammer blow against an anvil. When a hammer impacts with 
an anvil the energy of impact is dissipated in the form of heat 
for the most part and vibrations for the rest. The reason why 
a hammer and anvil would not serve as an ignition equipment is 
because the temperature resulting is relatively low as compared 
with the electric arc. The hammer blow has more energy than 
the electric arc under the conditions that obtain in spark-plug 
work, but the temperature due to the disruptive discharge at the 
nodes of the spark gap is high enough for the intended pur- 
pose. The great plan is to dissipate as much energy as possible 
at this high temperature. The quantity of energy dissipated at 
the gap during the disruptive period cannot be gauged by the eye 
of the observer, nor is it possible to say that a "fat" spark or a 
"lean" spark have virtues over each other in this regard. In 
the laboratory experimental spark plugs are made as fast as 
new ideas of merit are perfected, and by actual trial and test 
the ability of a spark plug is determined, first, by finding out its 
break-down voltage, and, second, by ascertaining the amount of 
energy that can be dissipated in the gap. 

Referring to Fig. 12 of the "wedging" process, it will be seen 
that the operator is halving the mass of clay by means of a fine 
wire, after which he lifts one-half well above his head and brings 
it down upon the other half on the block, repeating this process 
of halving, etc., until all traces of air are removed and the clay 
mass is rendered homogeneous. It will be readily understood 
that the personal equation is a large factor in the manufacture 
of spark plugs. It would be useless to go to far-away countries 
for kaolin, feldspar, etc., and to bring them into a well-equipped 
plant for the purpose of manufacturing good spark plugs if for 




Fig. 9— The decorated ware on plates stored In a muffle furnace 
ready to be burned 
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no better purpose than to allow an indif- 
ferent operator to tire of repetition in the 
wedging process, since the electrostatic 
ability of the porcelain depends to a 
very large extent upon the exclusion of 
air and upon honiogeneousness. 

An early process in the preparation of 
the clay mass is shown in Fig. I, present- 
ing the filter press, and indicating the 
"slip" as it enters the canvas bags and the 
removing of surplus water, leaving the 
clay at about the consistency of putty. The 
pug mill is shown in Fig. 7, and it is in 
this mill that the clay is forced through a 
train of powerful geared sweeps and 
worms where it is worked to give it con- 
sistency and to free it from air so that it 
will be ready for the storage bins. 

After the clay comes out of the wedg- 
ing process it goes to the throwing room, 
as shown in Fig. 2, where it is made into 
balls and then placed on the throwing 
wheel in the room in the form of a disc 
rotating on a vertical spindle, during 
which process the clay is given its cylin- 
drical shape of a length and diameter con- 
forming to the requirement of the piece that is to be subse- 
quently turned from the blank. The blanks so formed are 
allowed to partially dry and are then placed in damp boxes ready 
for turning. In due course the blariks are taken from the damp 
boxes and turned, as shown in Fig. 8. In this condition they 
work up with the same facility as is represented in the turning 
of wood or other material, and the tools used in turning are 
made of soft steel filed to shape. The workmen use calipers in 
sizing the blanks as they are being turned down, and experi- 
ence gives them a certain deftness which permits them to oper- 
ate at high speed. 

It is important that the sizing be done with some accuracy, 
but it must be remembered that the glaze will take up some 
room, thus adding to the diameter, and it is also true that the 
blanks will deform more or less during the burning process, for 
which allowance must be made. 

After turning, the blanks go to the dipping room, as shown in 
Fig. 5, and they are then subjected to a drying process and sub- 
sequently in a thin "slip" known as glaze. This glaze is com- 
posed of materials such as will make a high fusing glass, keeping 
in mind the idea that the coefficient of expansion of this glass 
must check with the same coefficient of the plug proper. At 
the proper time in the process the turned and dipped product is 




Fig. 11- 




V\g. 



10— Showing corner of laboratory, where porcelain materials 
are tested 



Operator preparing blanks for magneto porcelains, showing the different stages 
from the blank to the fitting 



placed in "seggars," in other words, clay crucibles, as shown in 
Fig. 14, preparatory to being placed in kilns. Each seggar holds 
about 180 pieces ; the pieces must be so placed in the seggars that 
they will not contact with each other. These seggars when filled 
are placed in kilns, one of which is shown in Fig. 6. When 
the kilns are filled with seggaK the opening or doors in each 
case is bricked up, 
using massive 
firebrick, and up- 
on thoroughly lut- 
ing the same with 
clay, bands are 
drawn securely 
around the kilns, 
and fetched up 
tight by means of 
turnbuckles. The 
next process is to 
fire the kilns, rais- 
ing the tempera- 
ture to about 2,- 
600 deg. Fahr. 
Much skill is re- 
quired in the reg- 
ulation of the fir- 
ing process ; the 
temperature must 
b e maintained 
evenly for the re- 
quired period of 
time, and the op- 
erator must be 
skilled in the 
art in order that 
he will know when 
to discontinue the 

burning process. Upon completion of this process it remains for 
the kilns to be cooled down at a sufficiently slow rate to assist in 
the annealing process, and it is in the exercise of judgment of 
the burner as to whether or not re-annealing will be necessary 
and to what extent this process will have to be conducted. 

The process of decorating the porcelain is one that requires 
a considerable amount of care and attention ; moreover, it is 
quite possible that the electrostatic qualities of the porcelain may 
be injured during this decorating process, so that it is necessary 




Fig. 12 — Depicting the process known as 
"wedging" to work out air bubbles and re- 
duce the mass to a homogeneous form 
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Fig. 13 — In the decorating department, where the trade marks are transferred from copper 

plates to the porcelains 



to consider well the placing of the decorations. Fig. 13 is a 
view of the decorating department where the enamel is trans- 
ferred from copper plates in the process of fixing the trade- 
mark upon the porcelain. Fig. 15 shows the method of placing 
the decorated ware on plates prior to putting it into the kiln, 
and Fig. 19 shows the decorated ware as it is stored in the kiln. 

These kilns are of 
the muffler type, 
each having a ca- 
pacity of about 
25,000 pieces, and 
in the burning 
process the tem- 
perature is raised 
so that the pieces 
partake of a high 
red heat. Then 
comes the plating 
room where the 
shells are nickel- 
plated and the 
brass parts are 
buffed and lac- 
quered. Fig. 4 
shows the assem- 
bling room where 
the porcelain and 
metal parts are 
brought together 
and the spark 
plugs are assem- 
bled, tested and 
packed, each in a 
separate carton, 
and the cartons 
into boxes ready 
for shipment. This is a very important commercial detail. 

No attempt has been made to illustrate and discuss the metal- 
work department in the manufacture of spark plugs. 




heart, to adhere to rich, plain colors, 
dainty relief lines and a finish of the 
very handsomest sort. 

This kind of finish is for the most 
part, rather vaguely understood, and so 
far as we know, it has hitherto not been 
definitely detailed in the columns of The 
Automobile. 

In anticipation of the season for '"shap- 
ing" up the cars, and putting them in 
"trim" for the strife of service, it is due 
here to say that in the first place avoid 
piling on the varnish, as some authorities 
sense the term. Get the surface as clean, 
and smooth, and as level as possible be- 
fore working out the field of color. De- 
fects in the surface are hard to eliminate 
after putting on the color coats. 

To conceal them it is often necessary 
to face up the defects with putty, rub 
them down with a block of rubbing 
stone and water, and apply a fresh coat 
of color to the entire panel. 

The color should be put over the sur- 
face in a clean, spick and span condition, 
free from kernels of dirt or motes of 
dust and left in a clean place to dry. 

A good surface condition having been provided the varnisher 
conies to his share of the work charged with the responsibility 
of making good. 

The first step is to get the varnish color or the glaze coat, as 
the case may be — this choice of materials depending upon the 
color floated over the surface free from sags or runs and dust 
as possible. When dry whip the gloss off from this coat with 
a small soft sponge moistened and dipped in pumice stone flour. 

Wash up and apply a free rich coat of rubbing varnish into 
which should be stirred enough of the field color to maintain 
the purity and original tone of the color. In other words, aim to 
counteract the discoloring effects of the varnish. Let this coat 
dry hard and fine whereupon rub with pumice stone flour and 
water to a clean, smooth surface. Wash up and apply any strip- 
ing or other ornamental work desired. Then over this, when 
dry, lay on another coat of rubbing varnish, omitting the color 
on account of spoiling the ornamental effects. 

When this final coat of rubbing — an additional rubbing coat - 
being desirable only in case of the highest class of work — be- 
comes hard enough to surface nicely proceed to rub with pumice 
stone flour and water, finishing off by rubbing with the felt 
pad dipped in water only. Wash very clean and thorough and 
apply a coat of elastic body finishing varnish. 



Klg. 14 — Where the dipped blanks are placed 
in seggars ready to go Into kilns 



Body Color— How It Is Applied 

In the paint shops and garages wherever, as a matter of fact, 
the automobile is piloted to be dressed up in a new garb 
of paint, color, and of varnish, the rule may well be taken to 




Fig. 15- 



-Showlng the decorated porcelains placed on plates pre- 
paratory to putting them In muffle furnaces 
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Some Pointed Injunctions ^VSJZtX 

Statements of Fact Will Hold Nothing of Value to You ; Read, Think, Analyze, 
and if You Do Not Find a Festoon of Ideas That Can Be Applied to Your Situa- 
tion, You May at Least Find One Expression That Will Jog Your Memory 



Don't look backwards for your example of how to deliver 
merchandise excepting to find out how mistakes are 
made so that their repetition may be avoided. 

Don't gather the impression that your competitor is being 
dragged down by modern methods just because they 
look too swift for you; he soon gets used to speed after 
which he is equipped to pass you by. 

Don't be a grave-digger; steeple-jacks are the class of men 
who make a success in business. 

Don't try to do business with one good automobile for delivery 
purposes, holding the same back by means of 100 horse- 
drawn vehicles; could you get anywhere with 200 horses 
holding you back? 

Don't throw your horse-drawn vehicles away ; think it over 
and try to devise a plan by means of which they can 
be made to co-operate with your automobile delivery 
wagons — it is a reasonable possibility. 

Don't think that you are sweet just because you sit upon a 
sugar barrel, or imagine that you know it all, basing 
your judgment upon the fact that the receiver did not 
call upon you yet; he will, in time, if you fail to take 
advantage of automobile delivery wagons. 

Don't whine about it; become animate; buy enough automobile 
transports to enable you to deliver all the goods that 
you can get orders for— make deliveries the day the 
goods are ordered. 

Don't forget that you can go faster and further if you pur- 
chase a wooden leg if you need one; proper means of 
delivering goods are your wooden legs; get enough of 
them to turn you into a centipede. 

Don't mope; if you do not know what to do, ask someone who 
does; get the microbe of languor out of your system 
even if you have to use a crowbar. ■ 

Don't enter the race for supremacy with a "dray"; it is barely 
good enough for a darkey to use in the hauling of 
furniture. 

Don't sing the song of despair; it reads like this: "Oh, what's 
the use! No sooner do I get the latest equipment than 
some later invention puts my equipment in the classi- 
fication of the obsolete!" What of it? Be nimble! Let 
some other merchant become obsolete. 

Don't let your early education, cramped and threadbare, if it 
is, anchor you to one spot on this mundane sphere. 
Look around; see how the wind blows; trim your sails 
to the steady and strong breeze. 

Don't allow a horse-lover to pick out your automobile deliv- 
ery wagons for you; if you do they will have spavins. 

Don't rely upon logic as your guide in the purchase of a freight 
automobile. True, it will go very much faster than 
horse-wagons, but it is also a fact that it will last longer 
if it is not required to travel at a clip that will render it 
eligible to compete for the Vanderbilt cup. 

Don't forget that logic is a stoic and ofttimes a falsifier; com- 
mon sense, even horse sense, is better than logic; expe- 
rience is also a great teacher. 

Don't ever give up; if you feel whipped, call it by another 
name ; struggle on ; keep hammering away ; the other 
fellow will either give up or he will back away and 
make his low bow. 



Don't forget that the fellow who shouted "Eureka" when he 
found a gold mine, was so busy shouting that he allowed 
another fellow time in which to hustle back to the county 
seat and "stake" the claim. 

Don't forget that what you require is a "wireless" connection 
between you and success. 

Don't take off your hat to success ; get a bear-trap and bait it 
for that far-famed beauty. 

Don't become dazed when you gaze on her countenance, and 
in admiring the fineness of texture of her hair, the 
sweetness of her smile and the winsome look in her eye, 
imagine that sweet success is not for you; she is ever 
the companion of the brave. 

Don't dominate a situation that is described in geography as 
a desert; if you see what you want; if you know your 
need; if you have the breath of life in you, reach out; 
grasp the plot of earth that has the flowing stream and 
the fruit that feeds the energetic. 

Don't envy the man who is getting along; true, you may be 
of broader cast; equally true, he may be more energetic. 

Don't be too fond of patience ; a speaking acquaintance with 
her is enough; she is not on good terms with success. 



Restful Roscoe 



Telling How to Acquire an Automobile 
without Purchasing or Purloining It 



THE Canyon Diabolo crevice of Restful Roscoe's shredded 
character was a mere scratch as compared with the repu- 
tation he accumulated for wanting things that other people 
were possessors of. There was a time when Roscoe merely- 
wanted to be released from an irksome sojourn in jail, where 
he went at the earnest solicitation of a very considerate judge, 
who maintained with some vehemence that Roscoe should take 
a vacation after a hard season's work. 

Th^t jail is no place for genius Roscoe is a firm believer; when 
he was younger and unsophisticated he thought out the brilliant 
plan of marrying, for, said he, "work makes a man round- 
shouldered ; girls pad and don't show their true shape ; it's a good 
looker for me, but she must be strong and not afraid of work, 
for then I shall be able to preserve the squareness of my 
shoulders and the fatness of my purse without working." 

Time withers the most beautiful flower in the garden, and in 
the long run Roscoe's idea shriveled up ; his wife refused to be 
the perpetuator of what seemed to him a grand idea. It was due 
to this great disappointment that Roscoe wore such a hole ii. 
his reputation that the good judge sent him on a vacation. At 
all events, as the story goes, the hands of the clock kept going 
around and round until one day the accommodating keeper of the 
jail strongly intimated to Roscoe that his welcome was at an end. 

Thrust out on a cold world, with wife and prospects gone, our 
hero resolved to try something with less risk in it : his faith in 
women was shattered, jail had its drawbacks, and after looking 
the situation squarely in the face. Roscoe decided that what he 
really needed to make him happy was an automobile, provided 
some other person would feed, lodge, clothe and pamper him, be- 
sides paying for gasoline, lubricating oil and tires. To purloin a 
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car would be simple enough, but such an act would be too crude 
for a person who posed as a genius, and especially one who had 
such a good record at his back. Then, in purloining there were 
all the elements of another trip up the river. 

It took Roscoe a whole day to think up a plan by which he 
could own an automobile without having to pay for it. How to 
get a job as chauffeur for some dub of a rich man was all that 
Roscoe had to figure out, and he soon came to the conclusion that 
there is no jail sentence attached to lying and misrepresenting. It 
was a brilliant idea ; by looking about a little Roscoe was able to 
pry up a job as a chauffeur in the family of a "newly rich" pork 
packer; the lady of the house wanted a French chauffeur, and 
not being able to understand Roscoe's lingo, took him for a 
Frenchman, hiring him on the spot. Roscoe took charge of his 
automobile without a moment's delay. "What a great world this 
is," said he, "what a chump I was to marry a laundress to get 
a few dollars a week when all I have to do is to say I am a 
chauffeur and some rich philanthropist presents me with an auto- 
mobile and, what is more to the point, pays all bills, leaving it to 
me to collect a commission on tires, lamps, and a lot of other 
things that I do not need, but I do need the money. 

"There is just one thing that I don't like about this situation; 
there are times when I am pestered too much for the loan of my 
automobile, not that I am unaccommodating, but it does get on 
my delicate nerves to have the woman who presented me with this 
automobile come around asking me to take her downtown, or 
around to meet another one like her; as for the old man, I am 
able to stave him off, to him the dinfiddle of the transmission 
spring has a leak in it ; the subway for the likes o' him. I heard 
the old stunt say to a friend o' his'n, 'that automobiles are far 
from perfect.' I wonder if he thinks he can qualify as an expert? 
Why didn't he get my opinion?" 



It* Value Depends Upon the 

Relative Values in Steel ITZ ^JTZFSZZ 

the Alloying Percentages 



PURCHASING steel on a price basis is like buying eggs by 
looking at them from a distance; they may be good, but 
shaking tells the story. Referring to steel, while it is of course 
true that the nickel must be figured in at its market price, and 
the chromium must be accounted for, the fact remains that the 
mere presence of these or other alloying elements is not a sign 
of quality as it should be measured by discriminating buyers. It 
will be no fault of the purchaser if some particular fabricator 
of steel is not in a position to purchase suitable ore, or if he is 



lacking in the requisite facilities. It is the purchaser's right to 
select electrically refined steel, if it is the best product for him, 
or if some other method of fabrication will produce a sufficiently 
good result, then the difference in price would be worth con- 
sidering. It will not be the purpose here to discuss the relative 
merits of the various methods of steel-making in vogue, but it is 
desired to point out that the purchaser pays a fixed price per 
pound simply because the nickel and chromium content, for il- 
lustration, are up to a certain point, is depriving himself of a 
better quality of material for the same price. 

It seems to be the desire on the part of steel makers and their 
"agents" to school automobile engineers in the art of making 
good steel out of bad by a process of heat-treating. All shop 
methods of correcting the structure of steel are at the service of 
all users on an equal basis, whether the steel maker wills it so 
or not. There is no reason why an automobile maker should pay 
a steel mill anything for the privilege of installing a heat-treating 
plant for the purpose of correcting the structure of the ma- 
terial used. No matter how good the raw material is it should 
be heat-treated after it is forged to allay internal strains, and 
it should also be subjected to the heat-treating processes that 
will accentuate the qualities desired. But these are all well 
understood matters, excepting that purchasing agents do not 
seem to appreciate the fact that while the steel salesman is taking 
up their time telling about what heat-treatment will do, he is 
blinding them to the fact that the sulphur and phosphorus con- 
tent in their material is higher than its price warrants. 

There is no objection to the presence of a relatively consid- 
erable percentage of sulphur and phosphorus in steel as used for 
many purposes. In automobile work the life of the parts will 
be long or short, depending upon the absence or presence of sul- 
phur and phosphorus. The table here given is offered to illus- 
trate the relative value of steel under changing conditions of 
sulphur and phosphorus. Its use will be readily understood, 
but for the purpose of making the point as clear as possible, at- 
tention is called to one of the grades of steel as follows: 

Take the grade marked A showing 0.90 to 1. 10 of chromium, 
5 to 6 per cent, of nickel, and carbon ranging between 0.10 and 
0.20 points, the value is given as 100 when the phosphorus and 
sulphur are below 0.015 per cent. But should the phosphorus 
and sulphur be in the region of 0.025 per cent, then the value of 
the steel will be reduced in the scale to 94, and with the sul- 
phur and phosphorus content increasing to 0.035 the relative 
valve of the steel may be considered as 87.!. It has not been 
considered desirable to determine the relative value of steel 
with sulphur and phosphorus abov 0.035, although in bridge work 
these contents are specified as maximum at 0.040. Automobile 
engineers will no. doubt remember that bridges do not roll around 
on wheels. 



COMPARATIVE VALUE FOR CRUCIBLE OR ELECTRO STEEL WITH 



COMPARATIVE VALUE FOR OPEN 
HEARTH STEEL WITH 



No. 



A. 
B 

C. 
D. 
E. 

F. 

G. 

H 

I . 

k: 

L. . 



CHROME 



NICKEL 



. 90 to 1 
.90 to 1 
.90 to I . 
.90 to 1 
. 90 to I 



10^ 

io r ; 
io'-; 

10' c 

io f ; 



.80 to 1 .oo<" 
.80 to 1 oo r 



M 

N . 



to 6 V, 
to 4.5^ 

to 3.5 r ; 

to 3 % 
to 2.5 r ; 



3 to 3.5' 
1 . 5 to 2 r 



5.5 to 6 r ; 
5 to 5.5'! 
4 to 4 .5' ; 
3 to 3.5'; 

2 to2.5 r , 



5 . 5 to 6 r ; 
3 to 3 .5'; 



CARBON 



PHOSPHORUS AND SULPHUR 
NOT OVER 



PHOSPHORUS AND SULPHUR 
NOT OVER 



.018'-, 



.025'; 



oss r ; 



our; 



0 2t c ; 



0S5'; 



O Plain Carbon Steel. 



. 10 to 


.2o r ; 


100. 


94 




87 . 50 


62 . 50 


58 


25 


50 




. 10 to 


.2o r ; 


94. 


87 


50 


81 .25 


58.25 


50 




44 




.10 to 


.20'; 


87.50 


81 


25 


75. 


50. 


44 




37 


50 


. 10 to 


.20'; 


84.50 


78 


25 


72. 


47. 


40 


25 


34 


25 


.10 to 


.20'.; 


81 .25 


75 




68.75 


44. 


37 


50 


31 




.40 to 


. 50' ; 


81 .25 


75 




68.75 


44 


37 


50 


31 




.40 to 


.5o<-; 


72. 


65 


50 


59.50 


34.25 


28 




21 


75 


. 10 to 


.20'-; 


94. 


87 


50 


81 .25 


58.25 | 


50 




44 




. 10 to 


20''; 


89. 


82 


75 


76.50 


50. 


44 




37 


50 


. 10 to 


20'; 


82.75 


76 


50 


70.25 


44. j 


37 


50 


31 




. 10 to 


2o r ; 


76.50 


70 


25 


64 . 


37.50 1 


31 




25 




. 10 to 


20-; 


70.25 


64 




57.75 


31 . 


25 




19 




.30 to 


35'; 


90.75 


HI 


50 


78.25 


53 . 


47 




41 




.30 10 


35', 


73 . 50 


67 


25 


61 


34 . 50 


28 


50 


22 








•» 62 . 50 


58 


25 


50. | 


16.50 


15 




13 
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Castellated Shafts 



PAPER READ BY MR. C. E. LARARO AT THE JANUARY MEETING OF THE 
ENGLI8H INSTITUTE OF AUTOMOBILE ENGINEERS; ABRIDGED FROM 
THE COMMERCIAL MOTOR 




SQUARE shafting was introduced when Levassor made the 
first gearbox w!th its system of clash gearing, and it is 
still used, with the edges rounded off, to a suitable ex- 
tent, in a good many cars. Other makers have used long keys 
pinned in; key-ways cut in the shaft, or alternatively projecting 
keys pinned directly' onto the shaft. 

The best and the latest practice, however, is to use castellated 
shafts similar to those tested and here reported upon by the 
author, or alternatively shafts of the form shown in Fig. 3. 
In either case the grooves and key-ways in the sleeve or boss 
are cut out so as to leave solid projections or keys correspond- 
ing to and fitting in grooves or key-ways in the shaft. In every 
case where gear wheels are moved into engagement there must 
be no constraint with respect to axial movement along the shaft, 
while at the same time the fit should be good enough to prevent 
rotational play of the wheel on the shaft. If the first condition 
is to be fulfilled, it follows that the shaft should be made stiff 
enough, i. e., its diameter should be large enough so that when 
the maximum torque is brought to bear upon the shaft it should 
not cause spring or twist sufficient to result in binding between 
the shaft projections and the sleeve or boss of the wheel. It is 
well known in general engineering practice that if the spring is 
to be taken into account the diameter found by calculation is 
larger than it would be if the strength or resistance of the shaft 
alone were considered, and the motor car manufacturer has also 
found that gearbox shafting should be designed from considera- 
tions of stiffness rather than from those of strength. 

Motor car manufacturers have found from experience that in 
some cases shafts have taken a slight set, rendering it difficult 
to slide the gear sleeves along without considerable friction, 
and so it is becoming the practice to use comparatively heavy 
shafts as compared with the power transmitted. The author's 
experiments have shown that the exact torsional limits of 
elasticity for shafting are much lower than the figures repre- 
senting yield points, which are published in works dealing with 
the strength of material, and thus to some extent account for 
this heavier shafting, which experience has shown to be neces- 
sary. 

In addition to the torsion, the bending action in the case of 
gearbox shafting due to the load on the teeth of the wheels is 
another factor adding to the difficulty of arriving at suitable 
dimensions of shafting for a car of given power. Though in 



some cases the effect of the gear sleeves is to .stiffen up the 
shafts to the extent of spreading the bending load, in any case 
the maximum bending moment as well as the maximum twisting 
moment should nevertheless be considered in fixing the dimen- 
sions of the shaft. 

With respect to the kind of material used for gearbox and 
clutch shaft'ng, soft mild steel seems hitherto to have been 
the favorite, and steel containing about 0.15 of one per cent, 
carbon is very useful for case-hardening, which at the present 
time seems to be a practice adopted in order to prevent the de- 
velopment of slackness between the shaft and the boss. The 
various forms of the alloy steels are, however, being used in 
addition, notably a steel containing about three per cent, or 
nickel. The elastic limits of such alloy steels are considerably 
above those of mild steel, and in the case where the material 
has been oil-hardened or treated the limit is much above that 
for tl e same kind of material when tested in the ordinary un- 
treated condition. 

The desirability of mak'ng torsion tests on shafting, both 
of the plain and castellated forms, before building it up into the 
motor car does not yet seem to be fully realized — it is thought 
by some firms quite sufficient to make occasional tensile tests. 
First-class firms may, and perhaps do, in the case of crank- 
shafts have a tension test made on a piece of steel cut from each 
shaft, and as to the wisdom of this course, failing a torsion test, 
there can be no doubt whatever. The author has tested a large 
number of specimens cut from motor car crankshafts and has 
been considerably surprised at the immense difference in the 
behavior of different specimens prepared from the same charge 
— the results show'ng both very ductile and very brittle condi- 
tions of material. Although comparative results of value are 
obtained from tension tests of material to be used as shafting, 
yet undoubtedly results of more practical value would be ob- 
tained from the testing of the material for that kind of stressing 
action to which it is to be subjected in regular work when used 
installed in an automobile. There is, further, the strong prob- 
ability that tension and torsion tests will be found in some 
respects to be complementary. 

Specification for Torsion Test. — Taking for granted, then, 
that the torsion test is more valuable than the tension test in 
such cases, the question arises as to what results should be 
given in a report or required by a specification. The author 
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suggests the following as covering all results of practical im- 
. portance : 

(1) The torque at the elastic limit and, for cylindrical 
specimens, the corresponding shear stress at this limit. 

(2) The ratio of the torque to the angle of twist for the 
elastic period together with the angle of torsion at the 
elastic limit. 

(3) The elastic resilience or work per unit length and per 
unit volume at the elastic limit of the specimen. 

(4) The maximum torque. 

(5) The ratio of the torque at the elastic limit to the 
maximum torque. 

(6) The total work per unit length and per unit volume re- 
quired to twist the specimen to destruction. 

(7) The ratio of the total plastic work to the elastic work. 

(8) The angle of torsion per unit length and the angle of 
the helical lines of twist. 

(9) The appearance of the fracture. 

The author gives the results of some torsion tests on two 
qualities of material, mild and nickel steel ; with the former 
the tests were made on solid cylindrical and castellated speci- 
mens and with the latter on castellated specimens tested in the 
normal condition and after oil-hardening. The complete nu- 
merical results for the mild steel specimens are given in Table 
I., and for the nickel steel specimens in Table II. 

The principal objects of the experiments on the mild steel 
specimens were to determine (1) the effects produced on the 
elasticity and strength by castellat'ug or grooving the shafts: 
(2) the equivalent diameter of a solid cylindrical shaft which 
would have the same angle of torsion at the elastic Ijmit as 
the castellated shaft, or in other' words, the diameter of a shaft 
which would have the same value of the ratio elastic torque to 
twist; (3) if possible, the diameter of a solid cylindrical shaft 
which would have the same moment of resistance as the castel- 
lated one. 

For this series of experiments four pairs of specimens were 
prepared, one specimen in each pair having six key- ways, while 
the other specimen was a plain cylinder with a diameter the 
same as that at the bottom of the key-ways for the castellated 
shaft. The largest castellated shaft was 2 1-2 inches outside 
diameter with the corresponding plain specimen 2 inches 
diameter, and the smallest castellated shaft was 1 1-4 inches out- 
side diameter with the plain specimen 1 inch diameter. The 
angular extent of the key-ways is shown in Figs. 4 and 5. 

As will be seen by reference to the tables, the dimensions 
given both for the mild steel and the nickel steel specimens 
fully cover those used for shafting embodied in the construction 
of a chassis, and this being so it is hoped that the test results 
will be of considerable practical value. 

Mild Steel Test Results. — Comparing the figures for the 
several pairs of the elastic limits given in column 7, Table I., 




Figs. 1, 2 and 3 — Typical forms of gearbox shafts 



it will be seen that in each case the limit for the plain specimen, 
whose diameter is the same as that at the bottom of the key- 
way of the castellated shaft, is somewhat less than that for the 
castellated specimen, showing, as might be expected, that a 
little additional strength is afforded to the larger shaft by the 
projections. This result is borne out, too, by a comparison of 
the torques at fracture given in column 14, where in each case 
the torque at fracture for the castellated shaft is greater than 
that for the corresponding plain shaft. When, however, we 
come to compare the work required to fracture the material 
we find that, with one exception, more work is required to frac- 
ture the plain specimen than the corresponding castellated speci- 
men, from which it may be inferred that in the ultimate part 
of the test the castellations become a source of weakness. 

In order to find the equivalent elastic shaft or the diameter 
of a shaft which will give the same spring or angle of torsion 
as the castellated shaft for values of torque up to the elastic 
limit we must take the usual formula for the rigidity modulus 
for a plain cylindrical shaft and evaluate for the diameter — sub- 
stituting in the formula the value of the ratio torque-twist 
found experimentally for the castellated shaft, and this is tabu- 
lated in column 8. 

This is shown symbolically as follows : 
G = 584 TL/o d\ 
V dt = ' V 584 L/G X T/o. 

The values of T/o taken are the numbers given in col- 
umn 8, Table I. Comparing the equivalent diameters (column 
11) obtained in this way w'th the inside diameters (column 4) 
for the castellated shafts, it will be seen that the former are a 
little greater than the latter. Fig. 5 gives the plottings for the 
equivalent diameters (</e) as ordinates with the corresponding 
full diameters (D) for the castellated shafts as abscissae. The 
equation to the line obtained is : 

dt = 0.857 D» or 
D == 1. 167 rfe. 

These formulae are true for this series of mild steel speci- 
mens, where, as will be seen by reference to Figs. 4 and 5, 
all the keys for shafts of different diameters are defined by an 
angle of 28 degrees. Equations may also be obtained giving 
the diameters of equivalent solid shafts having the same 
moments of resistance as the castellated ones. 

Nickel Steel Test Results. — Dealing next with the nickel 



TABLE II.— RESULTS OF TESTS UPON NICKEL -STEEL PLAIN AND CASTELLATED SHAFTS 
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steel specimens and the test results given in Table No. II, it 
will be noticed that in this series we have four pairs of speci- 
mens, those in each pair being of identical dimensions. One 
of each pair was tested in the condit'on (except for the ma- 
chining) in which it was delivered from the forge, while the 
other was oil-hardened before machining and testing. 

Column 7 gives the elastic limits in lb. ins. and column 
10 the elastic resilience, and the first information of practical 
importance which we derive from an inspection of these test 
results is that the effect of the oil-hardening has been to raise 
the elastic limits to about double the values of those of the 
shafts tested in their normal bar condition, while the resilience 
or elastic spring energy has been raised to from three to five 
times that of the untreated shaft. This last result is, obviously, 
of very great importance, and worthy of more than passing at- 
tention in dealing with the treatment of shafting to be used 
for motor car work where considerable shocks and wide ranges 
of stress variation will be experienced. 

A reference to column 8 will show that the ratio of elastic 
torque to elastic twist is practically constant for both treated 
and untreated specimens. This being so, it follows that the 
maximum elastic play energy consistent with full recovery of 
spring on removal of torque is directly proportional to the 
square of the torque at the elastic limit, and this result is 
further borne out by the figures referred to and given in columns 
7 and 11. 

The equivalent diameters of plain cylindrical shafts calcu- 
lated in the tame way as for the mild steel specimens, taking 
the value of the modulus of rigidity derived from previous 
experiments, are given in column 9; and the plottings for these 
equivalent diameters and the full diameters for the castellated 
shafts are given in Fig. 7. The equation to the line obta'ned is : 
rfe = 0.867 D, or 
D= 1. 154 rfe. 

Similar equations may be found for plain cylindrical shafts 
of equivalent strengths or moments of resistance. 

Finally, considering the remainder of the figures given in 
columns 12 to 19. some interesting results may be gathered 
from the tests on oil-treated specimens as compared with those 
from the untreated ones. First, the torque to produce fracture 
is appreciably greater, and the unexpected result that the angles 
of twist for the treated specimen are of the order of twice the 
magnitude of those for the untreated ones (see column 17). 
These angles are in agreement with the helical angles of torsion 
in the last column. The increased values of the torque and the 
angles of torsion together result in more work being required 
to fracture the oil-hardened specimens than the untreated speci- 
mens. 

The figures given in column 16. Table II, and in column 18, 
Table I, are also of importance. From the nickel steel speci- 
mens the elastic spring energy varies from about 1-1,000 to 
about 1-2,000 of the total work necessary to destroy the bars, 
which is a much more useful result from a practical point of 



view than that obtained for the mild steel specimens where only 
from 1-1 1,000 to about 1-26,000 of the total work energy in the 
bar is available for electric spring. 

Configuration of Material dufing Testing.— In order to enable 
the eye to follow the kind of straining action which the speci- 
mens had undergone during twisting, the author had the mild 
steel specimens striped longitudinally on the surface by six black 
lines equally spaced round the circumference, while circles were 
painted round the circumference at one-inch distances apart 
along the length. The casteliated shafts had the circular lines 
only on them, the long key-ways being quite sufficient to define 
the behavior in the other direction. 



Editorial Prediction of Stability 

Voice From the Past » Decade A <"> Borne ° ut by 

Prsaant Day Fact* 



WHAT the Editor of the Motor Vehicle Review (now The 
Automobile), said, under date of November 7, 1899, 
about the commercial automobile situation, sounds a little quaint, 
but the wisdom of the ideas conveyed is sound. As a reminder 
of the stability of the commercial side of the automobile business 
it may not be out of place to quote just one of the editorials of 
that "remote" period : 

The Demand for Tools 
"In these days of increasing acti\ity in the building of machine 
tools it is more than a passing sign of the times that large de- 
mands are made on the constructors by the motor vehicle in- 
dustry. It is a further indication of the soundness of the in- 
dustry and the future of its good that these demands are ac- 
companied with financial terms that are entirely satisfactory to 
the seller. Instead of asking for long time for payment, the 
reports come from the machine toolmakers that motor vehicle 
plants are being equipped by them on a basis that is practically 
cash, and that indicates the healthy condition of the automobile 
industry. 

"This is a matter for congratulation, inasmuch that a plant 
fitted out under these terms is in a position to conduct its busi- 
ness on lines that mean greater profit on the one hand and re- 
duced cost on the other. These items will mean much to the 
industry in the coming two years, as in that time the heavy ex- 
perimental expenses can be provided for, the cost of future de- 
preciation can be looked after and the prices scaled without a 
diminution of profit-earning capacity. 

"As matters now stand the makers of horseless vehicles can- 
not take care of any boom should 
such an undesirable condition come 
about, and the prices current, selling, 
are within reason, all things con- 
sidered. On the other hand, the pur- 
chaser of to-day will more than profit 
by any extra price that he may pay 
over that to come. He will have re- 
ceived the value of advertising, that, 
while it is incalculable, is admittedly 
great, and in that time he will have 
also earned a large share of the bonus 
paid, in his wisdom, by the decrease 1 
cost of operation from horse-drawn 
vehicles and the increased service 
secured.- 

"A merchant who to-day is using 
two or more horse-drawn vehicles in 
his business is open to the criticism 
that he is non-progressive and that he 
does not understand the art of pub- 
licity when that price is only from 23 

to 2t per cent, more than he "feels' 

" . ., The "Red -Head spark 

he ought to pay. P hm 
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The Valveless-Motor Situation in Europe 

There are now tome two or three firms on the continent experi- 
menting with the valveless motor, and while their official state- 
ments tend to express their entire satisfaction regarding the new 
system, there cannot be seen a reason why the "Silent Knight" 
idea should not find more general introduction in Europe. Nor 
is it clear why one of these firms that for some years has given 
the valveless engine its serious attention has not gone to its gen- 
eral installation on all its products. 

One of the reasons for this phenomenon is that the makers are 
not feeling any too sure about the automobiles furnished with 
valveless engines. A story is told that some years- ago when a 
valveless car entered an important German race it went to the 
finish, among the leaders, too, but its driver noticed clearly that 
the suction of the motor was nothing like satisfactory at the 
high speed necessitated by the conditions. The explanation is 
that the slide valves, being located inside the cylinders, could not 
be cooled sufficiently, and consequently expanded to such a degree 
as to offer a considerable handicap to the gases being admitted 
and exhausted. In order to overcome this difficulty the automo- 
bile firm that built the car in question is now at the point of 
introducing the thermo-syphon system of cooling into its valve- 
less engines. 

The second reason is plain enough to constitute a salesman's 
"talking point" against valveless motors. A poppet valve may 
be used, ground, reused, etc., and when it has served its time it 
is thrown away and replaced by another valve of its kind, which 
means but a small expense. The same applies to the case of a 
valve being broken. Slide valves present quite a different per- 
spective, as their manufacture is connected with greater expense, 
and if by some circumstance or other the valve loses its service- 
ability, it has to be replaced by a new and costly part To the 
automobile buyer in general the valveless motor offers hardly an 
attraction except silence, which, however, may be reached on 
other engines as well, if they are given sufficient care, viz., as 
much care as a valveless motor, if it is to be kept in good order. 



T..»* o C3«1aI:«.1»+ wh «" the Parish Lantern Goes Out, and 

Just a Sidelight 0 th. r Possibilities 



NIGHT riding, when the moon is shining and the whirr of 
the motor is in unison with the co-relating conditions, as a 
long hard macadam road, a sweet-running automobile, the scent 
of wild flowers, the twinkling of vagrant stars and the song of the 

whippoorwill, interrupted, perchance, 
by sweet communion — what of the 
^ste^.*, lighting facilities; who cares a hang? 

Just another decade of reeling 
miles; over the crest of a pleasant 
■■■■ hill, deep down into a valley, skirt- 

ing along the sandy boundary of an 
estuary, and, with a puff of wind, 
comes the call of a lone gull, another 
blast and driving rain ; the night falls 
heavily about the now awakened 
atttomobilist and his precious freight ; 
blackness gurgles out of the long 
neck of the bottle of the most im- 
penetrable ink that old night keeps on 
the weather shelf for just such 
special occasions. What of the light- 
ing facilities now? 

The wise old owl in the crotch 
of a veteran apple tree by the road- 
side; he can tell the story; ask him. 

Thoughtless man, imitating the 
darkey who saves up what he is going 
to get, lands in the pocket of despair, 
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The Comet spark plug 



Klga. S and 7 — Ptottlnss shrrwtns; equtvatent and fu:i diameters for 
castellated shafts made of mild steel and nickel steel 

and, consider the picture, what a hiding place ; what a swoop ; how 
far it is from the happy condition of but a brief moment ; such is 
life for the man who thinks that the moon cannot be sniffed oat; 
the ink bottle cannot be tipped over; the deluge is not strong 
enough to burst its binding chains, and more besides, how conld 
Nature be so cruel to such a happy combination? 

But Nature is a small boy yet ; not out of school ; knickerbock- 
ers only down to knees scarcely keeping the "blast" from pink- 
skinned muscular growths. A mere matter of 25,000,000 years, 
and that Nature is still a rogue is one of the points that the 
sober-minded automobilist keeps before his discriminating eye 

In Time of Peace Prepare for War 

What a trite saying ; how well it works when the war of the 
elements must be combatted. What a long trek; the migration 
of artificial lighting, dating from the pine knot, followed by the 
tallow dip, passing the sperm candle, waylaying kerosene, a brief 
introduction to electric lighting, the coming of acetylene and the 
re-entering of the electric light. Who will tell of the victor; 
who cares; good lighting, utilizing the facilities of the time; 
letting the future take care of the future and the present rest in 
the safety of tried-out mechanisms ; it is the only way. 

Of the tried-out methods let us mention the old reliable kero- 
sene lamp; the lamp that is made so that it will not jar apart, 
blow out or plug up. Passing on to acetylene ; it is a big candle 
power; a pure stream of light, dense and firm and piercing, but 
it must be maintained; it is not a light to be left in the keeping 
of the man who would fail in his duty were he entrusted wkfcr 
the keeping of a lighthouse on a rocky New England shore. 

Passing on to the electric, light; remembering that it is now 
the standard of every community for general illuminating pur- 
poses, it remains to observe that it is also regarded with favor 
by those who have been favored by its presence on automobiles. 



Ap • f tji_ The Red Head and the Comet Are Good 
rnil OI rlUgS Examples of Hlgh-Qradc Work 



THE Comet plug belongs to the mica variety and is composed 
of two parts only, viz., the core and the body. In order to 
obviate cone or other internal washers the core is made integral 
with the locking or packing nut. The core pins are wound with 
sheet mica and reinforced with an extra winding on the en- 
gine end. By this means it stands to reason that the current 
must either travel with the wrapping or to take the path of least 
resistance, which is undoubtedly the firing points. 

In the case of the Red Head plug, which belongs to the por- 
celain variety, another type of manufacture is used. The dif- 
ferent parts of the plug can be taken apart for cleaning and 
renewal purposes. These consist of the body proper, porcelain, 
electrode, washers and nuts. 

The metal electrode on which there is a boss fits inside a bell 
formed by the porcelain and is held in compression by a split 
washer and a nut The part thus formed by assembly is held ia 
the main metal body of the plug by a brass nut, the base of the 
porcelain forming a joint with a copper washer. 
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Completely Equipped Toy Automobile 



HOW A FOND FATHER 
GRATIFIED THE WISHES 
OF HIS SON, WHO WANT- 
ED A "REAL" MOTOR CAR 



IN order to satisfy his son, who wanted a real automobile for 
Christmas, the fond father set to work and ordered a 
replica of his own car. Of course the boy said he did 
not want a clumsy affair that he could not run himself. The 
accompanying illustrations show how his desires were satisfied 
and how near to the real thing the small car resembled the large 
one. The wheelbase was 48 inches, and for lightness wire 
wheels of 14-inch diameter, rubber-tired, were used. The power 
was transmitted to a direct shaft by foot pressure, and the 
brakebands on the rear axle were operated by a lever conveni- 
ently situated at the driver's right hand. The throttle control 
was fitted to the wheel. The equipment of the car was elaborate 
and consisted of a full set of tools, horn, two electric head- 
lights, two electric side lights and one tail lamp, operated by 
push-button from the seat, and the current was furnished by 
storage battery. In case of emergency a spare tire with dust- 
proof casing was fitted as well as non-skid chains to the rear 
wheels. Weather protection for one so young comprised fold- 
ing windshield and cape top with slip cover. In order to legally 
operate the car on the highway, license No. 12,314, Mass., was 
taken out, and to warn the operator of the speed of the car 
a speedometer and clock were fitted to the dash. To show the 
care exercised in making this gift a liability insurance policy 
was included. 

Of course, to make everything complete, a garage was built 
and equipped with the latest tools for making repairs. The 
age of the lucky possessor of the car illustrated, one John 
Clark Hopewell, is three years and eleven months, and he lives 
with his father, Mr. Frank . Hopewell, at Newton, Mass. 



Fact* Gathered From Re- 
AlltO in Distant LandS Porte of Consult In Foreign 

Countries 



THERE were imported into Brazil during the year 1910 38.82.? 
automobiles as compared with 22,002 in the previous year. 
The postoffice departments of numerous foreign countries arc 
waking up to the use of the automobile for the purpose of carry- 
ing the mails. The latest Government to adopt this modern 
means of carriage is Russia, the Moscow postoffice having made 
a contract for placing in commission French and German-made 




automobiles for carrying all mail between the railway stations- 
and branch offices from the hour of 6.30 in the morning till, 
eleven o'clock at night. The contract stipulates that twenty- 
five automobiles and two reserve motors must be held in readi- 
ness at all times. The automobiles are all of 20-horsepower, and: 
of French origin. There are twenty-three motors with a carry- 
ing capacity of 2,160 pounds each; and two platform trucks, 
each capable of carrying 6,480 pounds. The expense of oper- 
ating each car, including the chauffeur's wage is $3,708, making: 
a total of $92,700 for the twenty-five machines. Since the intro- 
duction of the automobile mail service, the postoffice department 
of Moscow has retired 104 of its original 252 horses and a fur- 
ther reduction will very soon follow with the addition of fifteen 
more automobiles. The Government also has in mind the in- 
stallment of a few cars having a capacity of 10.800 pounds. 




'Open the garage door, and away for a spin on the boulevard! 



•Hold on! Forgot to put In my gas. Mustn't overlook that" 

Scotland has set her face in the direction of automobiles 
carrying the mails, a nightly motor car service having been 
established between Glasgow and Edinburgh, with another now 
being inaugurated between Glasgow and Greenock. A 16-horse- 
power machine will be used in the latter service, the object be- 
ing a double journey during each night. The machines are 
English made. 

Batavia, Java, by reason of the enterprise of townsmen has 
come into possession of four taxicabs which are plied regularly 
on the streets for public accommodation. The demand for such 
automobiles seems to be increasing. A tariff of thirty cents is 
charged for two passengers for the first 900 meters (2,953 feet), 
and four cents for each additional 300 meters (984 feet). One- 
cent per minute is charged while the car is kept waiting. 

Motor cars and cycles to the value of $273,958 were imported 
into the Straits Settlements during the quarter ended September 
30, 1910, this being an increase of $175,603 over the previous 
quarter. 

London has 37,851 motor cars, 12,613 motor-cycles and 2,257 
heavy vehicles, which makes a total of 52,721 horseless vehicles, 
of all types. The largest number of horseless vehicles found 
in any single county in Great Britain, is 8,035, in Middlesex : 
Kent has 5,775. Birmingham stands first among the provincial 1 
towns, having 5,527 automobiles and cycles; then comes Man- 
chester with 3,677; Liverpool with 3,447; Glasgow with 2,154; 
Edinburgh with 1.830: Dublin with 1,257: and Belfast with 1.006-. 
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cars and cycles. The total number of horseless vehicles in the 
United Kingdom is 218,680, showing an increase of 36,925 ve- 
hicles since 1909. The English and Welsh counties show a total 
of 141,009, including 84,077 automobiles; in the English and 
Welsh boroughs there are 52,963 vehicles, including 26,816 auto- 
mobiles; Ireland has 8,739 horseless vehicles, of which 4,682 
are automobiles; while in Scotland there are 15,969 vehicles. 
9.355 of these being automobiles. 

During the first nine months of the year 1910 automobiles to 
the value of $310,146 were imported into South Africa, through 
Port Natal. 

Automobiles have taken the fancy of the Malay States, the 
increase in the importation of machines and accessories for 
the first six months of 1910 having exceeded the whole impor- 
tation of the year 1909. A great number of the cars are English 
made. 

Singapore is getting into line in the matter of automobiles, 
the number of machines imported increasing rapidly. The 
steamer Suruga, which recently arrived from New York in 
Singapore, as well as the Benerty and the Kagu Maru from 
London, each carried a generous cargo of automobiles intended 
to supply the trade in Singapore and the neighboring ports. 
The consignment included many touring cars and roadsters. 
The growing trade in the matter of automobiles does not seem 
to coincide with the reports of commercial depression in this 




"Looks like rain. Nothing like getting in out of the wet" 



section of the Orient. The people of Singapore particularly 
seem to have been seized with a mania to possess and drive 
motor cars. One reason for the great boom in automobiles is 
the increase in the plantation rubber industry and the opening, 
up of new estates in the back country. The year of 1910 
showed a marked increase in the imports of machines, the first 
nine months showing $274,922 worth of machines, while during 
the same period in 1909 but $98,700 worth of automobiles were 
imported. Nearly everybody who can afford it strives to possess 
a machine, and the consequence is that nearly every steamer ar- 
riving from London and New York carries consignments of at 
least one touring car. 

Germany's financially able people are limited in number, as 
compared with the people of the United States. Therefore, it is 
the tendency of the conservative classes in Germany to look 
upon the automobile more in the light of a luxury than a 
necessity. For example, physicians do not resort to the machine 
here to the extent that they do in the States. The German manu- 
facturer has not been slow in absorbing all of the patronage 
that came his way, so far as the local market is concerned. It is 
in a business sense rather than as a vehicle for pleasure that 
many Germans regard the automobile. To this end, machines 
of a cheap grade have the first call. One can purchase a Ger- 
man-made, four-cylinder machine of the phaeton type, of from 
12 to 14 horsepower, seating two persons, for $000; while a car 
with four seats may be bought for $935. The price does not in- 




"GuesB I'll slow up a little. The cop might pull me in" 



elude lartips, glass front piece, top cover and small accessories. 
The upholstering is in imitation leather. For the sum of $625 
a two-cylinder car of 6 to 7 horsepower can be bought; while 
$400 will buy a one-cylinder car of 5 to 6 horsepower. Gasoline 
(called benzine here), and the carbureter are used in nearly all 
of the cars in Germany. Steam and electric automobiles are al- 
most an unknown quantity. Sometimes an American-made electric 
runabout is seen in Berlin and in other large cities of Germany. 
Especially is this sort of vehicle adapted for the use of women, 
it being considered here a safe vehicle, while it also is stylish, 
and it serves many a woman on her shopping tour. In establish- 
ing an automobile business here it is imperative that there 
should be showrooms amply stocked with accessories and parts. 
All of the catalogues in the world will not sell automobiles in 
Germany, if unaccompanied by the machine itself. No more 
will photographic representations of machines serve to sell 
goods. Moreover, it is necessary, as is the case in so many 
other continental European countries that the selling agent should 
speak the language of the Fatherland fluently. A permanent ex- 
hibition, with capable persons to demonstrate the machines in- 
telligently and to the absolute satisfaction of the intending pur- 
chaser are the only methods by which foreign-made machines 
can be sold in this country. When catalogues are prepared, 
stress should be laid upon the economies that the purchaser 
would come in for, by substituting an American machine for 
one made in Germany. The testimony of reliable persons who 
have used the particular car in question is valuable, but it should 
be printed in German. Technicalities are to be avoided, as the 
average German is not particularly up in this sort of automobile 
knowledge. Say if the machine can climb hills; if it runs 
smoothly; if it is comfortable to ride in; if it is economic in the 
use of fuel ; and if in the careful handling of the machine, 
repairs will be few in number and extent. 




"I'm getting hungry. Guess I'll hurry bark for lunch" 
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Cfon^c 4-r\ DancAn That a Man's Own Judgment Should Not 
ll OianUS tO rveaSOIl Be Supplanted by the Ideas as Advanced 
by the Seller's Representative. The Law Says: "The Purchaser Shall Look 
Out for Himself." In Other Words: "Let the Purchaser Beware." 



That progress is being made in the building of automobiles; to 
purchase an advanced type of automobile requires that 
the purchaser have advanced ideas. 

That advanced ideas cannot be acquired from polluted sources; 
the intending purchaser must get his information from 
reliable sources. 

That all channels of information are not reliable will be tes- 
tified to by every purchaser who was deceived, not only 
by salesmen who failed to tell the truth, but by periodicals 
that are crammed to the brim with irresponsible publicity. 

That it is necessary for the purchasing public to .support honest 
periodicals; it costs money to build them; the other kind 
do-not have to go far in quest of support 

That the makers of good automobiles do not have to club an 
editor to get htm to publish the facts; the wielder of a 
club is acting suspiciously. 

That the editor who docs not know when he is being clubbed 
is so lacking in knowledge of his requirement that he is 
incapable of building a good magazine. 

That there is a great difference between demanding the facts 
and "muck-raking"; there is nothing of value in a maga- 
zine that is employing a battery of "pitchforks" in the 
process of turning over the muck. 

That the truth is too mighty to be trifled with; it shines with 
a luster that is not to be supplanted by "paste." 

That a liberal construction of a firm resolve to be right up to 
the limit of human endeavor has no opposition from men 
who do business on an honest basis — most men do busi- 
ness on a basis of equity. 

That purchasers (a large number of them) fool themselves; 
they think that they know what they want — do they? 

That it is no fault of the seller if the purchaser takes title to 
a device that will not serve for his real purpose if that 
purpose is concealed during negotiation. 

That a large number of purchases are made under implied con- 
ditions; in other words, it is implied that things are so 
and so, but they may not be so and so — they may be 
otherwise. 

That the English language is so complex that it is easy to be 
misunderstood; the crooked salesman takes advantage of 
this fact. 

That it is good policy to have the understanding in plain Eng- 
lish; if both sides are honest it is a source of protection 
to both sides to use language that cannot be misconstrued. 

That it is better to purchase a good automobile than it is to 
pay good money for a 200-word guarantee ; a. 4-wheeled 
guarantee is a poor hill-climber. 

That a guarantee is all right if it is accompanied by an auto- 
mobile that will do the purchaser's work. 

That the man who says that he is delivering more automobile 
per dollar than his neighbor, should be willing to disclose 
enough of the secret to satisfy the purchaser that he 
knows what he is talking about 

That the seller who runs down his neighbor's make of auto- 
mobile should know how that automobile is made. 

That some salesmen are as tame as house-cats; they do not 
seem to know what they are purring about. 



That a tame cat and a sleepy purchaser makes a dissatisfied 
user. 

That every owner of an automobile owes it to himself to keep 
posted on the doings in the automobile business; take a 
few moments each week reading up on the various phases 
of the trade as they appear in reliable magazines. 

That the editor who adheres to the truth is likely to make a 
few enemies among burglars, but he cannot be sure of 
support sufficient to maintain him from those who prefer 
truth. 

That users of automobiles are to blame if the literature of the 
day is tainted; editors invariably hear from advertisers 
if they are offended, but patrons maintain silence and the 
testimony, as it comes in the mail, is one-sided. 



Mounting Direction* for Am- 

Mounting Bail Bearings "S"^?***" b^bm" m«T 

ufacturlng Company 



STABILITY of mounting of ball bearings must be looked after 
if the life of the bearings and the service of the automobile 
is to be on a fitting basis. The following are the recommenda- 
tions of one of the makers of experience: 

Reasons for Certain Mounting Directions— The inner race 
should be a permanently tight fit on the shaft; otherwise the 
continued action of the load, concentrated on the short shaft 
length corresponding to the bearing width, will pein down the 
shaft; in time, and particularly with soft shaft material or or- 
dinary lathe or file polish fits, this will bring about a serious 
cutting of the shaft 

A reliance on a drive fit alone is not sufficient, as that may be 
destroyed by an occasional dismounting or by the action referred 
to. Binding the inner race endwise between a substantial shoulder 
and well-set-up nut creates a frktional grip on the shoulder and 
nut faces that prevents the transfer to the shaft surface of the 
destructive influences cited: this binding forms a very efficient 
substitute for bearing seat length. Neglect of this direction re- 
sults more generally in damage to the shaft, but occasionally also 
to the bearing. When structural reasons make it advisable to 
have the inner race a slip fit on the shaft instead of a drive, the 
endwise binding must on no account be omitted. 

The outer race should be a sucking fit in the housing. If this 
race is fixed against rotation the load will always come on the 
same place; if it can take up a different position occasionally, 
new sections will come under the influence of the load. A suck- 
ing fit of the race will be accompanied by a slow intermittent 
creep under the slight vibrations of the load. In order not to 
prevent this creep, the sides of this race should never be abso- 
lutely clamped, even when the race is held between shoulders to 
prevent end movement of a shaft; a slight clearance, 1-64 of an 
inch, or as much as is admissible, should always be left on each 
side. 

Enclosures should be such as to retain lubricant and ex- 
clude dust and moisture. 

Lubricants — These may range from the lightest of spindle 
oils at high speeds to fairly heavy greases at low speeds. The 
less frequent the attention given, the heavier should be the lubri- 
cant An excess of lubricant enough to force out at the closures. 
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should be employed whenever the entrance of grit or moisture is 
to be feared. Lubricants containing or developing acid must be 
avoided, as must those that become rancid. 

Interchangeability and Accuracy — All "HB" (American) 
and "DWF" (German and French) radial bearings are accurate 
as to the bore within 0.0002 inch plus and 0.0004 inch minus. Out- 
side diameter from o to 0.0006 inch to 0.0012 inch minus. As to 
die width within 0.002 inch minus. 

These accuracies are necessary for economical shopwork in 
mounting the bearings. Greater limits of tolerance than these 
will either result in inferior work or the necessity of costly 
special fitting of each piece to its bearing. The extra price that 
these close HB limits necessitate is more than made up in manu- 
facturing economy and the certainty of replacement without dis- 
mantling parts for refitting. 

Running Fits — A ball bearing, like a plain bearing, must 
have a running clearance; but in the well-made ball bearing this 
clearance is much smaller than is a plain bearing; in all new 
bearings this freedom (radial freedom) is less than 0.001 inch. 
The radial freedom is accompanied by an endwise (axial) 
freedom of one race with reference to the other; this will vary 
with the ball diameter and ranges from 0.0006 inch to 0.006 inch 
for new bearings. 

Old Bearings and Wear — A properly made and not over- 
loaded bearing will not show wear in the ordinary sense of plain 
bearings, i. e., a reduction of the diameter and increase in bore. 
That and reduction in ball diameter can occur only when abrasive 
grit is admitted to the bearing. Grit will quickly grind down a 
bearing at a rate depending only upon the sharpness of the grit 
and the amount of time the bearing is exposed to it. 

An overloaded bearing will not be worn, but the surfaces of 
the balls and races will be destroyed ; that will show first by 
minute pin holes and later by flaking. A large ball will take 
more than its share of the load and may therefore bring about 
all the appearances of an overloaded bearing; to avoid this, no 
ball must vary by more than 0.0001 inch from its fellows in the 
same bearing. It is on this account that bearings must never be 



dismembered, as otherwise balls are likely to be mixed; neither 
must repairs be made by adding balls to a set Such rep airs 
should be undertaken only at maker's plant where full sets of 
even size balls are available. 

Rust is absolutely destructive to a ball bearing. It is very 
readily recognized ; even in a bearing which has been cleaned so 
that no red rust is to be seen, the presence of more or leas pro- 
nounced pits and excoriations, not only on the race surfaces, but 
also on the other parts of the bearings, is clear evidence. These 
pits are very distinct in appearance from those due to overload; 
aside from that, overload pits are necessarily confined to the 
balls and the ball tracks. 

Loose Bearings — A very considerable rocking freedom of 
the one race with reference to the other as the result of grit 
cutting will do no harm. An amount of rocking that at first 
seems alarming in the individual bearing may be due to a radial 
clearance of but few thousandths of an inch. It is the radial 
clearance which determines the further usefulness of the bear- 
ing; as two bearings are always used at some distance apart in 
the support of a shaft or wheel, these latter can not rock by 
more than the radial freedom of the bearings, not by their angu- 
lar freedom. To determine its true radial freedom, the bearing 
must be so held that the races are moved only crosswise without 
any lengthwise or tilting motion. 

Bearing Repair — Bearings in which the balls or ball tracks 
are pitted or roughed up from rust, acid or overload can not be 
repaired. Bearings ground down by grit so as to be loose can 
be put in good order by the introduction of a new set of larger 
balls. The same amount of care must be exercised to have all 
these balls within 0.0001 inch as with a new bearing; it will not 
do to put in a few new balls only, nor will it do to accept a 
dealer's belief that the balls in his bin are within the necessary 
limit. Unless this grinding action has lasted too long, it will 
be practicable to restore the bearing to somewhere near its 
original condition; even though such refilled bearing should be 
somewhat looser than a new one that does not justify the ex- 
pense of a replacement 



Design Features of Freight Automobiles 

Illustrating Some of the Structural Details of the Freight Automobiles That 
Are Being Shown in the Coliseum and First Regiment Armory at Chicago 



SPECTATORS at the second section of the Chicago Show 
are made up for the most part of merchants and others 
who are interested in the transportation of goods, and it 
would appear from their demeanor that they have gotten beyond 
the point where the color of the paint or general appearance of 
a freight automobile would be likely to interfere with their 
judgment It is rapidly being learned that accessibility is an 
important consideration; moreover, the point has been estab- 
lished that a truck should be capable of carrying its rated load 
over the average roads without showing distress, and it is quite 
apparent that there is no tendency on the part of those who 
propose to use freight automobiles to complain about massive- 
ness of construction, provided only that the speed at which the 
cars are required to travel is maintained at a sufficiently low 
point to save the structure from the shock and jar that must be 
attributed to speed only. It is amazing the extent to which 
wagon-masters are discussing the technique of freight auto- 
mobile transportation. They seem to appreciate the fact that 
the life of a car is inversely proportional to the square of the 
velocity, as a general proposition, believing also that the weight 
merely affects the life in direct proportion. 

It requires no great amount of acumen to arrive at the 
conclusion that the wear and tear on a mechanism is mostly 



confined to its joints and bearings. That the joints will sur- 
vive because they are massive is not believed unless the plat- 
form on which the machinery is placed is so stout that it will 




Fig. 1 — Looking at the front of the Brodesser track, showing- the 
flexible suspension of the radiator 
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maintain the alignment of the parts under working conditions. 
All automobiles look substantial enough when they are resting 
upon the floor doing nothing, but the question is will they re- 
tain their substantial characteristics when they are bouncing 
along a rough road under more or less overloaded conditions. 
The best way to be sure that the surface will be in keeping 
with the requirement from the low maintenance point of view 
is to select the character of trucks that are well made from 
suitably selected grades of material, utilizing a chassis con- 
struction that is a bridge of no mean strength, but even under 
the most favorable conditions it still remains to so mount the 
machinery on its platform that it will not have to distort in 
response to road inequalities. 

Provision Is Being Made for Adequate Lubrication 

The bearings throughout the various trucks, taking them as 
a whole, are relatively large and so mounted as to be pro- 
tected from the silt of the road, but every engineer knows that 
a bearing adds nothing of value if it is over-big, and success 
depends upon lubrication more than from any other point of 
view. The workmen who have charge of freight automobiles 
are no doubt of average intelligence, but it cannot be expected 
that all the cardinal virtues are to be had for $15 per week, 
and experience is the teacher which says quite a number of 
these virtues are missing in the makeup of the average driver 
of freight automobiles. It is not to be expected that a driver 
will get up at 4 o'clock in the morning and after partaking of 
a light repast hie away to the garage and busy himself hunt- 
ing for places to put lubricating oil, if," after a reasonable 
amount of research on his part, he mounts to the conclusion 
that the designer was a most ingenious chap with queer ideas 
in relation to questions of lubrication. 




Fig. 2— Rear end of Hewitt chassis, showing suspension of jack- 
shaft, side chains, substantial chassis construction, and consider- 
able overhang 




It is a source of much regret that it was impossible to get a 
considerable number of photographs of the details of the freight 
automobiles as they were moved into the Coliseum, but the 
insurance regulations do not permit of flash-light work there, 
and counting twenty-four hours as the time consumed in get- 
ting the photographs to New York and through the engraving 
process, it was necessary to do the photographing as the cars 
moved in, for the most part, but fortunately by a display of 
energy on the part of the photographers, quite a namber of 
details were taken, and it is to be hoped that they will suffice 
to bring out the point that the 191 1 freight automobiles of 
American makes are vying with each other on a basis of equal- 
ity, and are so contrived that they will conform to the require- 
ment under the most exacting conditions of service. 

Referring to Fig. 1 of the Brodesser truck, attention is called 
to the spring suspension of the radiator as it rests in front of 
the dashboard, and the use of electric lights. Fig. 2 presents 
the Hewitt truck at a point back of the motor indicating a 
very substantial chassis frame construction, and a mounting of 
the jackshaft unit that is in keeping with the main scheme, and 
attention is called to the bearing in the crossbar in front of 




Fig. 4 — Looking down upon the Knox chassis, showing the loca- 
tion of the transmission gear, side chain drive, double biscuit tlr« 
system, and simplicity of the arrangements 




Fis. 3— Looking at the Adams chassis from the rear, showing 
the details of design, left hand control, and simplicity of the 
arrangement of the mechanisms 



Fig. 5 — How the Mack truck looks from the dashboard back, with 
its substantial chassis construction, unit transmission gear, and 
side chain drive 

the differential, with means for adjustment, and with details 
so worked out that the process of assembling and taking down 
is much simplified. Fig. 3 is of the Adams truck, and a new- 
comer by the way, showing the motor mounted on a sub-frame 
and well-contrived crossbars, with the emergency brakes and 
sliding gear levers coming up in the middle of the platform, 
and the steering wheel placed on the left hand side. Fig. 4 
shows some nice chassis details of a Knox truck, with a long 
platform made of channel section steel, and crossbars at equi- 
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-distant points, thus assuring strength. The control mechanisms 
are straight line and of substantial construction. Fig. 5 shows 
the details of the nesting of the control mechanisms and the 
location of the transmission gear, which is. a unit with the dif- 
ferential and jackshaft in the Mack truck. 

Fig. 6 is a front end view of the Mais truck, showing the 
motor over the front axle, and the flexible mounting of the 
radiator, also a buffer bar across the front The front end of 
the Sampson truck is shown in Fig. 7, indicating a flexible 




Fig 6 — The Mais commercial, showing the front end, and the 
flexible method of attaching the radiator 




Pig. 7 — Front end of the Sampson truck, presenting a flexibly 
mounted radiator, substantial I-section front axle, and a steering 
mechanism that Is noted for Its strength 



mounting of the radiator, and a substantial form of I-section 
front axle, excellence of the cross rod, and parallelism of the 
drag-rod with a straight arm steering member reaching down 
from a firm support on the under side of the chassis frame. 
The rear wheels are fitted with double biscuit tires, and the 
driver holds a position on the right hand side of the car. Fig. 
8 is another view of the Sampson truck, and attention is called 
to the location of the magneto on a finished spot over the back 
cross arm of the motor just in front of the flywheel. The 
Kissel truck is shown in Fig. 9. The jackshaft is presented 
coming out from the chassis frame with a distance rod be- 
tween it and the rear axle, thus fixing the centers for the 
sprocket chain, and in this example the brake-drum is inside 
of the chassis frame. Fig. 10 shows the front end of the Rovan 
commercial with a radiator mounted on trunnions, the support 
of the latter coming directly upon the front springs. The axle 
of this truck is tubular, and it being of the front-wheel drive 
type, the axle terminates in a yoke-like construction, and the 
differential housing amidship is supported by a yoke also. 
There is a considerable amount of novelty in this construction, 
and it is one of the features of the Chicago show. Referring 
to Fig 11 of the Harder truck, the rear spring equalizer is 
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Fig. 8— The Sampson truck, looking at the motor from the rear, 
showing the magneto on a finished surface Just in front of the 

llywheei 




Fig. 9— The Kissel truck, looking at the rear axle and side chain 
drive, showing a substantial distance rod and strength of the 
mounting' of the jackshaft unit 



brought into view, in which it will be observed that the plat- 
form remains level when one of the wheels is lifted off the 
ground, and it is claimed for this construction that it is mar- 
velously flexible, which idea promotes low depreciation. Fig. 
12 shows a detail of the spring suspension of a Knox truck 
and a grease cup is placed to lubricate the wearing surfaces 
where the masterleaf of the spring bears against its accommo- 
dation surface, thus promoting flexibility and preventing noise. 

An excellent idea of the scheme of design of the Reliance 
truck is shown in Fig. 13. Looking at the same at a point in 
front of the rear axle where the differential shaft extends out 
from the chassis frame indicating how the brake-drum is fast- 
ened onto the jackshaft just inside of the sprocket wheel, and 
the method of suspension of the shoes, also details of control 
A commodious grease cup is screwed into a threaded orifice at 
the axis of rotation of the jackshaft There are other nice 
details but they will be obvious to the interested reader. Re- 
ferring to Fig. 14 of the Brodesser truck, the motor is shown 
under the footboard, the driver's seat being elevate<f so that 
when the car is making headway in a congested street the 
driver can look ahead and judge as to the best way to maneuver 
out of a difficult situation. The motor is accessible and the 
radiator is flexibly mounted. Moreover, the front crossbar of 
the chassis frame extends out to take collision blows, and the 
lamps in front are so set as to be protected without interfering 
with the projection of the beam of light so that it will inter- 
cept the roadway ahead at a point where it will do the most 
good. Referring to Fig. 15 of the Knox truck, attention is 
called to the flat scroll spring which is used as a flexible mount- 
ing for the radiator, and the tie-bar across the top of the chassis 
frame which also serves to shield the radiator. Fig. 16 shows 
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the shackles of the rear platform springs of a Rapid track, 
and the details of the chassis frame at the point of support at 
the cross member of the platform system. Fig. 17 is a view 
of a Knox truck showing the jackshaft extending out from the 
chassis frame and brake shoes on a drum which is placed back 
of the sprocket, bringing into view the round section distance 
rod and a turn-buckle in an accessible position which is used 
to fix the centers between sprockets and maintain alignment 
of the rear wheels. The fastenings of the brackets to the side- 
bars are by means of numerous rivets, provision being made for 
an adequacy of bearing surface by means of wide flanges. 
Strength is shown at every point. 




Fig. 10. — Front view of the Rovan commercial, showing the 
radiator mounted on trunnions and a yoke-like construction of the 
knuckles and other refinements 




Fig. 11 — Rear spring equalizer on the Harder truck, showing a level 
platform with one wheel out of contact with the ground 





Fig. 13 — Looking at the Reliance truck where the differential 
unit fastens to the chassis frame, presenting a substantial distance 
rod and other refinements, Including brakes on a drum of the 
differential shaft 



The Motor in Australia 



Fig. 12 — A detail of the Knox truck, showing the front end 
anchorage of the rear spring suspension 



SYDNEY, N. S. W., Jan. 9.— Last week attention was 
drawn to the good market American cars are gaining 
in Australia, and to further emphasize our remarks, the 
following is an abstract from one of the leading daily news- 
papers, in Sydney, N. S. W, The Daily Telegraph, dated Dec 
24, 1910: 

"Some time ago it was forecasted that Australia would be 
invaded by American cars, and there is every promise of such 
proving the case, for there are 45 different makes of Yankee 
cars now on the Sydney market There are 66 different makes 
of English cars, however, and 35 different cars of French 
manufacture." 

Now, this is truly a remarkable feat, for less than two years 
ago it was almost, an impossibility to get any buyer to even 
think of an American car, and not only that, every agent had 
his business fully loaded with European cars. 

Turning to power wagons, the trade is in the hands of British 
makers, but who to some extent are very carelessly looking 
after the business they now have owing to the fact of their not 
preparing for quick delivery, and although agents in Australia 
are pushing for supplies, they have to be content with a few 
wagons now and again. 

Many agents in Australia who have just returned from a trip 
to England say that the British manufacturer seems, on the 
average, to have little desire for an export trade because there 
is a good demand in England for his vehicle. This condition 
of affairs is affording a splendid opening for the foreign manu- 
facturer, and wagons made by such firms as Renault, F. I. A. T., 
Berna and S. P. A. have now found a market, and now two 
American makes have just been introduced, viz., Grabowsky and 
Gramm. Two Grabowskys are now engaged in a passenger and 
mail service between two country towns in New South Wales, 
but the Gramm is, at the time of writing, unsold. 

The wagon greatest in number is the Albion, made in Scot- 
land, and there are now over 50 of this make in use, and it is 
a certain fact that if the agents could have been supplied with 
as many again, they would have all been sold. Other promin- 
ent makes are the Leyland, Thornycroft, Commer, Lacre, and 
Hallford. The trade, as we have already said, is firmly in the 
hands of the British, and this is due to the fact that every big 
business in Australia has a London office and business men in- 
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Fig. 14 — Depicting accessibility of the motor as It is installed at 
the front end of the Brodesser truck, also showing the flexible 
mounting of the radiator and the lighting equipment in a protected 
position back of the front crossbar 



"THE AUTOMOBILE'S" CORRESPONDENT GIVES A 
RESUME OF THE TRADE THERE AS IT AFFECTS THIS 
COUNTRY 



applied to Melbourne, Vic, where the tramway company had 
an agreement with the Government that no mechanical-driven 
vehicle could be licensed to apply for hire, but in all the other 
States the matter had to be considered by the local governments, 
and under these difficulties the taxi failed to make its appear- 
ance until eighteen months ago, and then each State had a local 
concern of its own which possessed some six 9-horsepower Re- 
nault cabs and these numbers were augmented by a few now 
and again. Three months after their introduction The Austra- 
lian Motor Co., Ltd., was floated, and that company to-day now 
own over 100 cabs, and they will in a few months have over 
400 Napier cabs in the three principal cities. 




variably apply to the London office for their advice and their 
experience. 

Those in Australia who are supposed to be an authority on 
wagons are laboring under a delusion that no American wagon 
will ever be much good, and we clip the following from The 
Sydney Morning Herald, Dec. 23, 1910, in an article entitled, 
"The Commercial Motor": 

"We know that America is rapidly completing arrangements 
to place commercial vehicles of proper build and design on 
the market, and by the end of 191 1 some of these will probably 
be with us in Australia, which will make competition keener 
than ever. At the same time, although we are quite prepared 
to admit that there is likely to be a sale for American pleasure 
cars, we do not think that the American commercial vehicle is 
likely to oust the best of British manufacture." 

Although this is the feeling in Australia at the present time, 
there is no doubt that the American wagon will have a market 
after it is once introduced. Although the European wagon has 
a good market, their makers are ignoring the fact that the small 
light delivery vehicle is also called for, and in no instance what- 
ever is there a power wagon on the market in Australia to 
carry a light load of about 500 lbs. The lightest wagon mar- 
keted is probably a 9-horsepower Renault to carry one-half a 
ton, and this is being sold at the enormous price of $2,000. 

Tt must be clearly understood the roads in Australia are, as a 
rule, very stony, the surface of many roads being nothing bet- 
ter than a lot of loose stones, and on account of this, users do 
not like the use of pneumatic tires, and any vehicle being fitted 
with solid tires will have a better chance of business than any 
pneumatic tired vehicle. Several English manufacturers are fit- 
ting some of their vehicles with steel tires, and this class of 
wagon is being appreciated by merchants, as the question of 
tires is the only thing that is retarding the advent of wagons. 

To give an instance, a large carrying company in Sydney has 
recently bought several wagons, and a two-ton wagon was used 
on a road, which is the main outlet of Sydney, to the extent 
of 90 miles daily, working on an average of 12 hours each day, 
and after 2,400 miles the dual solid back tires were absolutely 
chopped to pieces and the cost of replacing amounted to $400. 

In the matter of taxicabs Australia seems to have lacked a 
lot owing to the old-fashioned law, and this more particularly 



Fig. 15 — Looking at the front of a Knox truck, showing the scroll 
flat spring suspension for the radiator, and a protecting bar across 
the front 




Fig. 16 — Presenting the spring shackles of the Rapid truck and 
showing the platform spring construction 




Fig. 17 — Looking at a Knox truck at the point of support of the- 
Jackshaft, showing brakes on a drum and accessibility of the work- 
ing parts 
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Decorations to Be Gorgeous at Brooklyn 



BROOKLYN, Feb. 6— Decorating the Twenty-third Regi- 
ment Armory for the Brooklyn automobile show, which 
is to be held under the auspices of the Brooklyn Motor 
Vehicle Dealers' Association, from February 18 to 25, is well 
under way. Gangs of craftsmen, under the direction of M. A. 
Singer, have been working in the building since Wednesday and 
are rapidly transforming it into a fairyland. 

Already the big steel girders of the armory are covered with a 
canopy of salmon pink and white cloth, which droops gracefully 
down the side walls. The armory lends itself admirably to 
decorative purposes and the workmen are having little difficulty 
installing the scenic effects. Many miles of wiring are being 
strung through the building. The scheme of decoration neces- 
sitates the use of 12,000 electric lights. From the ceiling will 
fcang twenty- four of the most expensive and beautiful crystal 
candelabras and electroliers that were ever constructed. These 
will throw a soft light over the entire hall and combined with 
the several thousand electric bulbs the lighting of the building 
will be as brilliant as the rays of a sunset in June. 

On the main floor, where the latest creations in cars are to be 
shown, are to be four sections of pillars of colonial design which 
will extend from the front to the rear of the building. These 
pillars will divide the car exhibits and also mark the spaces of 
the exhibitors. The pillars support big beams which run the 
entire length of the armory, atop of which will be ornate globes 
filled with artificial flowers from which vari-colored lights will 
radiate. The car exhibits will be covered with a green carpet and 
the bare walls will be hidden by burlap of the same color. More 
than 56,000 yards of bunting, 6,000 yards of burlap and several 
hundred thousand feet of lumber are to be used in the decorating 
of the building and in the construction of the booths. 

To date there are 50 different makes of cars scheduled to be 
displayed, but as the list is still open there will be several more 
exhibitors added before the week is over. The cars are all of 
standard manufacture and visitors will see in them all the latest 
designs and fashions that will prevail during the year. 

A number of these cars were not exhibited at any automobile 
show held in the East so far this season. . 

A number of accessory dealers have secured space and thus the 
building will be replete with everything pertaining to motor cars 
as well as the cars themselves. 

At a meeting of the Brooklyn Motor Vehicle Dealers' Associa- 
tion held recently a special committee, headed by W. H. Kouwen- 
hovan, president of the association, was appointed to ask Borough 
President A. E. Steers to officiate at the opening of the show on 
February 18. Mr. Steers has consented to make the opening 
address. 

The cars to be displayed include the following : Packard. 



Peerless, Chadwick, Halladay, Stearns, Mercer, Haynes, Reo, 
Fiat, Oldsmobile, Herreshoff, Waverley, Marion, Cole "30," Ford, 
Autocar, Colby, Page-Detroit, Columbia, Maxwell, Locomobile, 
Knox, Garford, E-M-F, Flanders, Hudson, Chalmers, Winton, 
Mitchell, Otto, Cadillac, Stevens-Duryea, Stoddard-Dayton, 
White, Thomas, Croxton, Franklin, Corbin, Pope-Hartford, 
Lozier, Buick, Premier, Oakland, Overland, Marmon, National, 
Case, Rainier, Beyster-Detroit, Gramm truck. 



Accommodation Brackets for Unisparkers 

Quite a number of automobilists who have old models of 
cars ultimately reach the conclusion that they desire to re- 
establish the good working qualities of the ignition system, and 
when they select the Unisparker system, as manufactured by the 
Atwater Kent Manufacturing Company of Philadelphia, Penn., 
they are confronted with the usual difficulty, excepting in the 
cases where preparation has been made in the manufacture of the 
motor for this system. The F. R. Parker Company of Boston. 
Mass.. distributers in New England of the products of this name, 
having had to deal with this problem, contrived a set of brackets 
as here illustrated, for the purpose, and, as will be seen, they are 
of neat design, simple in construction, and fashioned in view of 
the particular makes of automobiles in connection with which 
they are to be used in the application of the Unisparker system 
of ignition. The makes of automobiles for which brackets are in 
stock are named in the illustration, and it should prove a con- 
venience to automobilists to be able to thus obtain the right size 
of bracket for the work, at a reasonable cost, and without delay. 



Remy Ignition and Lighting Equipment 

The illustration as here afforded is of the new Remy 
ignition and lighting equipment which is so designed that it 
will go into the space as ordinarily occupied by a Remy mag- 
neto of the type as used for ignition purposes only. As the il- 
lustration shows, the new system is in the form of a modifica- 
tion of the magneto as ordinarily employed in ignition work, and 
the Remy system being of the low tension type, offers an op- 
portunity to so wind the armature that enough current may be 
taken from it for lighting and ignition purposes without so 
seriously affecting the electrical relations as would be true of 
a high tension magneto. The new system is used in conjunc- 
tion with a battery, which is so connected as to "float" on the 
line and in this way it is possible to take advantage of the bat- 
tery and its high current capacity sufficiently to prevent the 
PR factor of the armature from causing the magnetic field to 
shift so badly as to interfere with the sparking angle during 




MAXWELL BRACKET FORD BRACKET FRANKLIN BRACKET FORD BRACKET 



MITCHELL BRACKET 
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Illustrating the various sizes of brackets that may be used io the fitting of unisparkers to the several given makes of motors 
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the operation of the lights. When the 
car is running at a low speed, if the 
motor is throttled down also, the ar- 
rangement is such that the work falls 
■on the battery. The designer points 
out that the noted feature of this sys- 
tem is represented in the means used 
to operate the battery through the coil 
box and the timing device, protecting 
the magneto from the battery current. 
An automatic device is used to throw 
the battery into engagement if the speed 
■of the magneto rotor falls below the 
point at which the voltage of the bat- 
tery exceeds that of the rotor wind- 
ings, and when the potential difference 
across the terminals of the rotor is in 
excess of the potential difference of 
the battery the automatic device throws 
the battery back to the floating position. 
As it seems, there is no time when the 
magneto will have to furnish current to 
the lights and the ignition equipment 
unaided by the battery, so that the ques- 
tion of how the magneto would have 

to perform unaided by the battery does not have to be discussed. 
Whether or not the armature delivers a direct current is not 
clear — presumably it does; in this case the collector rings of the 
ordinary magneto would have to be displaced by a conventional 
type of commutator. The equipment is furnished complete, in- 
cluding instruments for determining when to charge the battery, 
cables and terminals, making it easy for an automobilist to install 
the equipment on a car, and an accommodation base is also pro- 
vided, so that those who are now using Remy equipment may 




Illustrating the new Hemy combination ignition and lighting equipment 



use the new lighting type in place of the old ignition magneto. 
The strength of the permanent magnets of the magneto is 
maintained by means of a field winding, so that the flux density 
of the magnetic force is greater than it is in magnetos i» 
general. It is on this account that it is not necessary to ru» 
the magneto at such high speed that it would become noisy and 
heat up owing to hysteresis effects in the armature core. 
This equipment is showing at Chicago, in the commercial sec- 
tion, for the first time. 



Coming Events 



CATALOGUE OF FUTURE HAPPENINGS IN THE AUTOMOBILE WORLD THAT 
WILL HELP THE READER KEEP HIS DATES STRAIGHT— SHOWS, ANNUAL 
MEETINGS AND OTHER FIXTURES 



Feb. *-U Chicago Coliseum, Tenth National Automobile 

Show Under the Auspices of the National Asso- 
ciation of Automobile Manufacturers, Inc., Com- 
mercial Vehicles, Pleasure Cars, Motorcycles and 
Accessories. 

Feb. (-11 Buffalo, N. T., Ninth Annual Show, Automobile 

Trade Association of Buffalo, Broadway Arsenal. 

Feb. 7-11 Worcester, Mass., Annual Show, Licensed Auto- 
mobile Dealers Association of Worcester. 

Feb. (-11 Davenport, Iowa, Second Annual Show, Davenport 

Automobile Club. 

Feb. 11-18 Washington, D. C, Annual Show, Convention 

Hall. 

Feb. 11-11 St. Louis, Mo., Fifth Annual Show, Coliseum. 

Feb. 11-11 Winnipeg, Man., First Annual Show, Winnipeg 

Motor Trades Association. 
Feb. 11-11 Kansas City, Mo., Annual Show, Motor Car Trade 

Association. 

Feb. 14-1* Dayton, O., Second Annual Show, Memorial Build- 
ing. 

Feb. 16-11 Grand Rapids, Mich., Annual Show. 

Feb 11-15 Minneapolis, Minn.. Annual Show, Minneapolis 

Automobile Show Association, National Guard 

Armory. 

Feb. 11-16 Brooklyn, N. Y., Annual Show Brooklyn Motor 

Vehicle Dealers' Association, 23d Regt. Armory. 

Feb. 11-16 Binghamton, N. T., Second Annual Show, Blng- 

hamton Automobile Club and Chamber of Com- 
merce, State Armory. 

Feb. 11-15 Newark, N. J., Fourth Annual Show, New Jersey 

Automobile Exhibition Co. 

Feb. 18-25 Albany, N. T., Annual Show, Albany Automobile 

Association. State Armory. 

Feb. 18 -Mar. 4 Cleveland, O.. Annual Show, Cleveland Automobile 

Show Company. 

Feb. 20-25 Cincinnati, O.. Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-28 Portland. Me.. Sixth Annual Show. Auditorium. 

Feb. 90-2* Omaha. Neb.. Annual Show, Omaha Automobile 

Association 



Feb. 20-25 Hartford, Conn., Fourth Annual Show, Hartford 

Automobile Dealers' Association, Foot Guards 
Armory. 

Feb. 21-25 Baltimore, Md., Annual Show, Automobile Club 

of Maryland, Fifth Regiment Armory. 

Feb. 24-27 New Orleans, La., Annual Show, New Orleans 

Automobile Club. 

Feb. 25-Mar. 4... Toronto, Ont., Automobile Show, Ontario Motor 
League. 

Feb. 25-Mar. 4. . .Kansas City, Mo., Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 

Feb. 25-Mar. 4. ...Harrisburg, Pa., Second Annual Show, Automobile 
Dealers' Association of Harrisburg, Third Street 
Car Barns. 

Feb. 28-Mar. 4... Sioux City, Iowa, Second Annual Show, Sioux City 
Automobile Dealers' Association, Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual Show. 

Licensed Automobile Dealers' Association. 

Mar. 4-11 San Francisco, Cat., Annual Show. San Fran- 
cisco Motor Club. 

Mar. 7-11 Des Moines, la.. Third Annual Show, Des Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-18 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association, State Armory. 

Mar. 14-18 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar. 15-18 Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association. First Regiment Armory. 

Mar. 18-26 Pittsburg, Annual Show, Pittsburg Auto Show 

Association (Inc.), Exposition Hall. 

Mar. 25-Apr. 1... Buffalo, N. Y., Fourth Power Boat and Sports- 
men's Show, Sixty-fifth Regiment Arsenal, Buf- 
falo Launch Club. 

Mar. 25-Apr. 8... Pittsburg. Fifth Annual Show, Duquesne Garden, 
First Week, Pleasure Cars: Second Week. Com- 
mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Apr. 1-8 Montreal. Can., Automobile and Motor Boat Show, 

Automobile and Aero Club of Canada. 
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DECIPROCITY between the United States and 
Canada is the subject of pending official action 
on the part of two great governments, which goes to 
show that war makes boundary lines and trade erases 
them. The automobile industry is taking a prominent 
part, and its influence in favor of reciprocity is being 
felt at the present time to a far greater extent than 
the average man is likely to appreciate. Buffalo is the 
scene of a great automobile show, and it is the home of 
a large and prosperous automobile manufacturing in- 
dustry, with plants covering every phase of the work 
and facilities that are second to none. Buffalo is at 
the gateway which leads from a great republic to a 
masterly dominion, and intercourse between the citizens 
on either side of the line has long since beaten a path 
between Buffalo and the great business centers of 
Canada. At the Buffalo show this year the Canadian 
dealers in automobiles are in force, and they repre- 
sent a strong situation. There is one point in relation 
to Canada that should be emphasized, and it has to do 
with the quality of the automobiles that are preferred 
on the other side of the line. Those who have tried to 
capture the Canadian market have found that it is a 
very simple and pleasant undertaking if the automobiles 
offered are positively good and if the makers behind them 
are responsible. The Canadian representatives of the 
automobile trade are visitors at Buffalo this year to so 
great an extent that they represent a conspicuous por- 



tion of the attendance, and the reason why they are 
present is because American-made automobiles are up 
to the high standard of Canada's buying public. As 
far as the automobile is concerned it is the advance guard 
of reciprocity, and its position is so strong that it crosses 
the line as if it were the door of a friend's domicile. 



MERCHANTS are attending the second section of 
* * the Chicago automobile show in person. They 
consider that the freight automobile situation is so im- 
portant to them that it can no longer be delegated to 
assistants, and the whole automobile fraternity is agog 
with expectancy, for, as one great captain of the indus- 
try said: "We have been ambushed." For a number of 
years it has been the feeling that freight automobiles 
were not looked upon enthusiastically by the users of 
horse-drawn vehicles, and even a few months ago those 
who favored the building of freight automobiles were 
a little chary about making large investments, out of 
fear that the old inertia might still hang on the trail 
of success. The time is past when anyone will seriously 
debate on the side of the horse from a commercial point 
of view, and the real question is, How shall freight auto- 
mobiles be employed to realize the highest efficiency? 
But this is a problem that has not been entirely solved 
and it offers opportunity to the educators of the industry 
to school themselves fittingly with the hope, perchance, 
that they will then be able to impart sound information 
to others. In the meantime the best indication is that 
the freight automobile situation will demand the use 
of heavy trucks for the primary delivery, medium-sized 
trucks for the intermediate transportation of goods, 
and light delivery wagons in the final distribution of 
the merchandise, with provision for the quick transfer 
of goods from the heavy trucks to the trucks of inter- 
mediate delivery, and a further means by which the light 
delivery wagons may be brought into nimble play. 



IN dealing with the spark-plug question in The Auto- 
mobile of this week, light is thrown upon a serious 
phase of the problem. It would seem that a magneto, 
however good it may be in the abstract, cannot perform 
any better than is indicated by the quality of the spark- 
plug that is placed in the combustion chamber of the 
cylinder of the motor for the purpose of delivering the 
spark to the gas to be ignited. While magneto builders 
have been busy improving their product until to-day it 
rests upon the pinnacle of human endeavor along this line 
of activity, the makers of spark-plugs have been trying 
to find out how they could compete with each other, 
partly by increasing quantity in order to lower "over- 
head" costs, and, for the rest, by doing work at a terrific 
rate of speed, with the result that some of it is marred 
by imperfections. The owner of an automobile costing 
anywhere from $500 to $5,000, who expresses a prefer- 
ence for a poor spark-plug, which is all that he can hope 
to obtain for 21 cents, more or less, is having his invest- 
ment of from $500 to $5,000 vitiated by this display of 
parsimony on his part, and the wise course for him is to 
go in quest of $5 spark-plugs, if he can find them, for, in 
all truth, the motor, magneto, and, in fine, the investment 
represented will prove to be as good as the spark-plug. 
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Jersey Senate Defeats Reciprocity Measure 



TRENTON, N. J., Feb. 6— The Edge bill, providing for re- 
ciprocity for New Jersey with those States that extend 
the privilege of the roads to residents of this State, was 
defeated in the Senate to-day by a vote of 11 to 8. There were 
two absentees, both of whom are known to have been favorable 
to the Edge bill, but even if they had been present the measure 
would have lacked one vote of enough to pass it 

There is said to be a single glimmering chance that the bill 
may be reconsidered, and Senator Edge provided for that con- 
tingency by changing his own vote at the last minute so that he 
might be able to move a reconsideration if such action should 
seem advisable. 

While the lower house is known to be strongly in favor of 
remedial legislation covering automobile regulation, it is not 
believed that a reciprocal law can be passed at this session under 
any circumstances. 

The situation in Jersey is distinctly strained, as the motorists 
who reside in the State are cut off from touring in other States 
without payment of license in precisely the same measure as 
those of other States are forbidden to tour in Jersey without 
paying the State dues. 

The point was made by Senator Edge in his argument for the 
bill that if the State was thrown open to automobilists under 
certain limitations a vastly enlarged patronage of the State 
would result. 

The opposition pointed out that the roads would be filled with 
wealthy tourists who would scurry hither and thither and scare 
horses and residents by their presence. 

Senator Edge was disposed to agree and declared that it 
would be difficult to convince a Jersey business man, hotel- 
keeper or merchant that such a condition would prove disad- 
vantageous, and said that as far as scaring the residents was 
concerned he had never noticed any tendency toward nerv- 
ousness on the part of his fellow-citizens as a result of auto- 
mobiling. 



position of first lien upon the property of the corporation. An- 
nouncement was made that the common stock shall pay no divi- 
dends until after a certain fixed amount of working capital has 
been accumulated. 



British Capital in Studebaker Corporation 

While motordom has been expecting the announcement for 
some time, the actual news of the financing of the Studebaker 
Corporation last week caused more than a ripple on the surface 
of the automobile industry. Even the news that was placed be- 
fore the public was not full and complete in its details, for the 
reason that there still remains considerable to do before the plans 
may be said to be perfected. 

As far as they have been outlined, the plans are for a giant 
corporation having a capitalization of $45,000,000, divided into 
$30,000,000 of common and $15,000,000 of seven per cent, cumu- 
lative preferred. Of this latter issue, the definite announcement 
has been made that $13,500,000 has been sold to Kleinwort Sons 
and Co. of London in association with Lehman Brothers of 
New York. 

When the new corporation is formally chartered it will take 
over the wagon works of Studebaker Brothers at South Bend, 
Indiana, and the E-M-F Co. of Detroit. Through tenure of the 
common stock, it is announced that control of the big corpora- 
tion will remain with the Studebakers, but the financial interests 
that have been brought into the company will have an active 
voice in the management. 

The proceeds of the sale to the British bankers and their as- 
sociates will be used to take up the E-M-F plant and to liquidate 
the bonded indebtedness of the constituent companies. The sur- 
plus will be used as working capital and for some major exten- 
sions that are in contemplation. 

Under the financial plan, the retirement of the bonds of the 
various companies will advance the preferred stock issue to a 



To Reorganize A. L. A. M. 

Following a meeting of the board of managers of the Associa- 
tion of Licensed Automobile Manufacturers in Chicago, with 
President Charles Clifton in the chair, almost 50 makers con- 
vened to discuss new plans that have been long in preparation. 

It is expected that the new organization, when finally perfected, 
will include all the leading motor car builders of America. 

The name, the final outline of the plan of incorporation and 
other details will be perfected by the following special committee, 
which will call another meeting within a short time: C. C 
Hanch, of the Nordyke and Marmon Company; Hugh Chalmers, 
of the Chalmers Motor Company ; H. B. Joy, Packard Motor Car 
Company; Charles Clifton, Pierce-Arrow Motor Car Company; 
Benjamin Briscoe, United States Motor Company, and Thomas 
Henderson, Winton Motor Carriage Company. 



W. E. Metzger Heads N. A. A. M. 

William E. Metzger, who has been vice-president of the 
National Association of Automobile Manufacturers, was chosen 
president of that organization at the annual meeting held during 
the first week of the Chicago show. Mr. Metzger is president 
of the Metzger Motor Car Company, of Detroit, makers of the 
Everitt "30" and the Hewitt truck. He succeeds L H. Kitt- 
redge, of the Peerless company. The other officers selected were 
as follows: Benjamin Briscoe, first vice-president; H. O. Smith, 
second vice-president ; S. T. Davis, Jr., third vice-president ; Roy 
D. Chapin, secretary; W. R. Innes, treasurer. 



W. E. Metzger, the new president of the N. A. A. M. 
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Worcester Show Held in Two Buildings 



WORCESTER, MASS., Feb. 7— The first show of the 
Worcester Automobile Dealers' Association was 
opened in the Auditorium here to-night with an annex 
•r overflow show in the Franklin Square Garage nearby, and a 
brilliant display of models awaited the inspections of motor 
lovers of this city and Central Massachusetts, and it is estimated 
that from 2,500 to 3,000 people attended the opening. The Audi- 
torium, where nearly 85 cars, every one a 191 1 model, were on 
the floor, presented a scene that for beauty of decoration and 
display outclassed anything of its kind ever held in New Eng- 
land with but one exception, that of the Boston show ; while the 
"overflow" show, in the Franklin Square Garage, in which some 
thirty more cars are displayed, also presents a beautiful sight. 

The show is the largest venture in Worcester in the history of 
the automobile business, and no efforts have been spared by the 
members of the Dealers' Association to make it a grand success. 
If the attendance for the opening night is indication toward the 
goal of success, the show will surpass all expectations of those 
interested. 

The exhibit in its entire scope, including the overflow show in 
the Franklin Square Garage, the foyer and the main floor of 
the Auditorium, where the visitors find on display cars ranging 
from the $6,000 Thomas limousine down to the small $600 Max- 
well runabout, presents a beautiful sight. Electricity in its vari- 
ous forms is an important feature in the decorations, and as one 
enters the big hall through the main foyer an Italian scene 
presents itself, the visitor passing under a snow-white pergola 
with fluted columns and carved rafters. Pedestals and overhead 
structure is entwined with foliage and hundreds of electrically- 
lighted flowers, and to correspond with these the railings and 
panel sign posts are of the Italian style. 

The exterior walls of the exhibition space are to a height of 
ten .feet decorated with hand-painted scenery, and, as they com- 
pletely encircle the Auditorium, it presents a wonderful view in 
perspective as well as making not only an exceedingly beautiful, 
but appropriate, background for the numerous models of cars on 
exhibit. An electric sign 20 by 25 feet, within a block of the 
Auditorium, points the way to motor lovers and strangers in 
Worcester who are bound for the show, and in all the show 
presents as fine and up-to-date a decorative scheme as has ever 
been seen in the most important show^s held in any city this 
season. 




The Hudson County (N. .1.) Healers' Show is well staged, with plenty of room and a fine 

array of exhibits 



Several of the best features of the Madison Square Garden 
show, including the Martha Washington coupe, are incorporated 
in the Worcester show, and to top matters off in the line of 
features an unique, novel and absolutely original program and 
handy book with details of the show and specifications of the 
different exhibits carefully noted, prepared by the committee i» 
charge of the show and Manager Walter L. Weeden, are circu- 
lated freely to visitors. Friday night has been set aside by the 
management of the auto show for "Society Night," and an extra 
fine musical program has been arranged for that evening, with a 
number of prominent soloists contributing. 

Fifty-five pleasure cars, six commercial cars, one racing car, 
one mountain wagon, four chassis, one engine and one power 
plant are exhibited at the show, besides various exhibits of the 
accessory and motor cycle dealers. The exhibitors and their 
exhibits are as follows : 

Place Garage — One runabout, three touring cars and one tor- 
pedo-body Stoddard-Dayton. 

H. J. Murch — Two touring and one torpedo-body Cadillacs. 

B. A. Lemont — One runabout and two touring Elmore cars. 

John S. Harrington — Two touring, one torpedo-body and one- 
limousine Chalmers, and two touring and one limousine town car 
Thomas. 

Worcester Motor Car Co. — One runabout and two touring 
Franklins and one touring Reo. 

Macker-Tyler Co.— One runabout and one touring Winton ; one 
touring and one mountain wagon Stanley; one runabout, one 
touring, three torpedo bodies and one coupe Overland ; three 
Overland commercial cars. 

White Motor Car Co. — Two touring, one torpedo and one li- 
mousine White gasoline, one White steamer and White com- 
mercial car. 

Central Motor Mart — Two Garford commercial trucks. 
Dawson Machine Co. — One runabout, one surrey body and two- 
touring Mitchells. 

Leroy Leighton — Two runabouts, two touring, one torpedo and 
one racing Hudson. 

Franklin Square Garage — One touring Columbia, one runabout 
and one touring E. M. F., two runabouts and four touring Max- 
wells, Lozier Rambler and Brush. 

The accessory firms represented are : Worcester Pressed Stee> 
Company ; A. G. Gay Co., oils ; George F. Clark, motor cycles ; 

Harvey Parker, accessories; Iver John- 
son, accessories; Automobile Journal of 
Pawtucket ; Alsten & Goulding, acces- 
sories ; Post-Lester, accessories ; E A. 
Buck & Co., oils; Coe Wrench Com- 
pany. 

This is the first affair of this kind 
attempted in Worcester since 1907, when- 
a few dealers merged their interests in 
an exhibition, and from the spirit of 
enthusiasm on the part of everybody 
connected with this year's show, there 
is no doubt but that the first annual 
show of the Worcester Automobile 
Dealers' Association will practically end 
Saturday night as one big, grand success. 

Some interesting facts and leading 
points about the Worcester automobile 
show : 



Motor ear exhibitors 11 

Accessory and motorcycle dealers. 16 

Pleasure car exhibits 66 

Commercial cars 

Different makes of cars 21 

Value of exhibits $176,000 

lowest price car at show j60> 

Highest price car at show $8,000 

Exhibition space, square feet 1S.000- 
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Hudson County Dealers Have Creditable Show 



WITH the products of seventeen automobile factories in- 
cluded in the exhibits, the Hudson County Automobile 
Show on Saturday last opened its doors to the numer- 
ous visitors, residing mostly in that county. The show is being 
held at the Fourth Regiment Armory in Jersey City, and the 
building, which was not taken over by the show committee until 
8 A. M. of February 4, was effectively decorated with flags and 
electric lights. 

The show is being managed by O. D. Corbett, who arranged 
the Guttenberg races last fall, and who, in conjunction with the 
automobile dealers of Hudson County, feels confident of making 
the first show of this kind held in the county a success. 

The well-known orchestra of Prof. J. B. Lane, of Hoboken, 
N. J., supplies the musical entertainment and an elaborate pro- 
gram is offered. 

There will be a society night during the week, and the holding 
of an official night is also contemplated by the management. 
Hopes are being entertained that Governor Wilson of New Jer- 
sey and the mayors and officials of the county will attend the 
■how. 

The main hall of the armory, where the cars are exhibited, has 
an area of 180 by 135 feet, which is well filled by the automobiles 
shown, the list of which is given below. 

Owing to the fact that the building could not be taken pos- 
session of before Saturday morning several exhibitors were 
unable to send in their cars in time to be at the show at the 
opening on Monday night. 

Following is a list of the cars shown and the names of the 
exhibitors : 

Premier and Reo — R. M. Owen & Co., Newark. 

Correja — Correja Motor Car Co., Newark. 

Haynes — Haynes Automobile Co., Newark. 

Brush — John Moore & Co., New York City. 

Penn "30" — Reynolds & Erwin, Newark. 

Lexington— Lexington Motor Car Co., New York City. 

Marion — Livingston Motor Car Co., Bayonne, N. J. 

Grabowsky i-ton truck — Commercial Maintenance and Motor 
Co., Newark. 

Paterson — O'Neil Motor Car Co., Newark. 

Autocar I 1-2-ton truck and ambulance — Autocar Co., N'ew 
York City. 

Oldsmobile, E-M-F, Flanders — Clinton 
Auto & Garage Co., Jersey City and 
West Hoboken. 

National — Union Auto Co., Union 
Hill, N. J. 

Hudson, Chalmers and Morgan truck 
— Hudson Motor & Garage Co., Hoboken. 

The exhibitors of the National car also 
display several trophies won in various 
Jersey contests during the last year or 
two. They also show the Howard De- 
mountable Rim, made at Trenton, N. J., 
and the demonstrator does the work of 
both demounting and remounting in little 
more than a minute's time. 



The exhibition of motor trucks promises to be one of the 
biggest features of this show. 

The Pittsburg Automobile Show Association is working over- 
time to get the Expositon Show in first-class shape by the open- 
ing day, Mar. 18. The show will occupy the entire Exposition 
Building, which measures 330 x 130 feet. There will be 1,000 
feet of continuous paintings 18 feet high to screen the booths. 
The show colors will be red, white and gold. Two or more 
aeroplanes will hang from various parts of the ceiling. 

Show Manager Thomas I. Cochran reports that nearly all 
show space has been applied for. Last week E. E. Gregg, of 
the Pennsylvania Motor Car Co., and Elias Lange, of the Lange 
Wagon Co., were added to the show directory. 



Davenport Has Interesting Show 

Davenport, Iowa, Feb. 6 — The Davenport Automobile Club's 
second annual show opens Thursday in the Coliseum. There 
will be cars on display with a total value of $75,000, and the 
interior of the hall will be decorated with a central Colonial 
colonade of white and green. Friday, Feb. 10, will be the big 
musical day, and the military band will play a special program, 
accompanying selected soloists. 

There will be fourteen exhibits with an average of three cars 
each. The show will include special models that have graced 
the Chicago and New York shows, and later will appear in Min- 
neapolis and other Middle Western centers. 



Velie Considers Truck Making 

Moline, 111., Feb. 6 — According to the unofficial, but generally 
considered authentic sources, the Velie Motor Co. will begin 
in the near future the manufacture of motor trucks. 



Vulcan Hails From Detroit 

In describing the Vulcan freight automobile on page 122 of 
The Automobile of January 12 the address of the Vulcan Motor 
Car Company was given as Chicago. III. The home office of the 
company is at Detroit, Mich. 



Pittsburg Preparations 

Pittsburg, Feb. 6— Preparations for 
the two big Pittsburg shows are going 
forward rapidly. A big force of decora- 
tors and electricians is busy at Duquesne 
Garden getting ready. The entire ceil- 
ing of the Garden will be covered, and 
the illumination will be more gorgeous 
than ever before. 




Interior of the Fourth Regiment Armory, where the dealers 

holding their annual show 



>r Hudson County, N. J., are 
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POSITIVE LOCK OREA8E CUP 
Parts of the car that are lubricated by 
grease through the agency of grease cups 
are liable to suffer if the grease cup should 
part company with- the member to which 
it is attached. Provided the shank is a 
good fit and the threads are not worn, 
vibration should not jolt it out of its hole, 
but the part that is more liable to be lost 
is the screw-down top; in other words, 
the grease retainer. In the Tucker grease 
cup this cannot happen, as the small cap 
acts as a positive lock, and until this has 
been depressed the cup portion Ci cannot 
turn. Fig. 1 shows the inside of the cup, 
S2 being a bridge with a square hole cut 
in it. The hole receives a square pin Si, 
and herein lies the locking action. Inside 
the cap in Fig. 1 there is a catch that holds 





Fig. 1 — Showing inside of Tucker positive 
lock grease cup 

the extension of the pin Si a prisoner 
unless the cap Ai (Fig. 3) is pressed 
down, and as the cap is held out by a 
spring there is no possibility of the cup 
Ci turning with vibration. To unlock the 
cap Ci push small cap Ai down and turn 
to the right. It will lock in this position 
and the cap Ci can be turned as much as 
required. To relock give cap Ai one- 
quarter turn. To unscrew simply turn 
cap one-half turn to the left after pressing 
it down. This cup is made by W. W. 
& C. F. Tucker, Hartford, Conn. 



EXTRACTING WATER FROM GASOLINE 

Foreign matter in the gasoline tank may 
result in the autoist having to dismantle 
his carbureter on the road, and cases have 
been known where the water has formed 
a stoppage in the feed pipes and frozen. 
The Cresco tube, made by the Cresco La- 




Fig. 2 — Tube for absorbing water from gaso- 
line tanks 

boratory, New Haven, Conn., and illus- 
trated in Fig. 2, is intended to overcome 
this. Dropped into a tank one of these de- 
vices will absorb about six ounces of water 




Fig. 8 — Showing arrangement of parts of the 
Tucker grease cup 



WARNER UNIT POWER PLANT 

In Fig. 4 is illustrated one of the three 
sizes of unit power plant which the War- 
ner Mfg. Co.. of Toledo, Ohio, is offering 
to the 1912 trade. Among its features 
are long stroke, medium bore, large 
valves arranged on both sides of the cylin- 
der, valve springs enclosed making them 
niltight and reducing noise to the minimum ; 
either twin or block cylinders T-head, 
thermo-syphon and the crank case ma- 
chined so that a water pump can be in- 
stalled later should customer desire; rear 
timing gears which are enclosed in the fly- 
wheel housing. The outfit can be fur- 
nished with either cone or disc clutch, 
three speed, forward and reverse, selective 
sliding transmission gears, caged thrust 
bearings on throw-out yoke, oil pump with 
constant level further arranged so that 
glass can be placed on the dash of the 
;irtomobile. 
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What the Unsophisticated Discover 

How They Find Out In the Course of Time That Experience Has To Be 
Paid For In Cash 



WHEN the High Jinks Automobile Company settled down 
to the manufacture of automobiles in the town of X — 
and engaged the services of a capable automobile en- 
gineer to design its modek.j^jwas the firm resolve of the board of 
directors to turn out an automobile of such good quality that 'it 
would sell itself. The president of the company was a man of 
sterling worth, with no experience in the selling of goods on a 
national basis. The idea that dominated Mr. Commercial Ideal, 
if it may be called an idea, was founded upon his experience 
among his kindly disposed neighbors ; he had dealt with them 
from boyhood; they knew him for an 
earnest and right-thinking Christian 
gentleman. When the board of direc- 
tors met and elected Mr. Commercial 
Ideal to the presidency it was agreed 
that the best policy was well represented 
in the idea that good automobiles would 
sell themselves. The new automobile 
engineer was brought into the board 
room and after he was introduced all 
around the friendly talk that was in- 
dulged in resulted in a further emphasis 
of the fact that good automobiles would 
sell themselves. The engineer, a clever 
mechanic, named Marlin, hailing from a 
little industrial center in New England, 
went out of the board room puffed up 
with the idea that he would build the 
best automobile in the world, barring 
none. But there was one point on which 
Marlin was lacking — he had a very 
stunted understanding of the dimensions 
of the world ; moreover, let it be under- 
stood, he knew absolutely nothing about 
business, but he had stamina. 

The new plant was fitted out in the 
latest and most approved way; Marlin 
had a lot of horse-sense. It was his duty 
to see that the machinery equipment was 
of the kind that would be of good serv- 
ice to him, and he called in machinery 
salesmen from all over the country, with 
the result that he learned all about the 
types of machines that could be had for 
his purpose; moreover, he read the "edu- 
cational magazines" that were devoted to 
the good of the automobile industry, and. 



let it be said, Marlin knew the difference between educational 
magazines and trade papers that tattle the gossip and flatter the 
men who are supposed to be able to influence advertising. 

Marlin looked through the long list of papers that feed upon 
the automobile industry and soon found that there were but 
very few of them that published "pay matter." Marlin also dis- 
covered that advertising was stored away in strange places — 
that is to say, the advertising of automobiles — some of it going 
the length of nestling up alongside of corsets, soap, notions and 
fashion plates. But it did not take this hard-headed New Eng- 
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lander more than a week to reach the conclusion that there might 
be something in such mediums for a woman with a light head, 
or funds, remembering, of course, that some women have their 
heads made light through funds, consulting advertising medi- 
ums in relation to the chemicals that are most efficacious for the 
purpose; but there was nothing substantial there for him, and 
his choice soon dwindled down to the educational magazines, 
and he remarked, "Never again," as he put one of the "corset 
covers" in his overcoat pocket and said, "I will take it home 
for the 'kiddie' to mark up and admire" — quite a few of the 
illustrations were in color and looked good to the eye. 

By dint of hard labor Marlin organized the plant, purchased 
and installed the machinery, put in a power plant, had the electric 
lights installed, and accomplished all the manifold things that 
fall to the lot of a hard-working engineer who is given the task 
of building automobiles from the "blue." 

In the meantime the draughtsman, whom Marlin had set to 
work in an old building that was on the ground when title was 
taken to it, made good progress with the design of the new 
automobile, and since much of the material was to be purchased 
from parts-makers (including the motor) it should not be con- 
sidered strange if the new model was in sight by the time Marlin 
had the building erected and the machinery equipment installed. 

In another month the new model was on the road being tested 
out. There were a few corrections to be made, but on the whole 
the car was as good as it looked and, according to the criticisms 
of those who were privileged to look upon it, the new model 
promised to come up to the highest expectations of the most 
fastidious automobilist ; but it was not as yet a proven fact that 
the new car would be so good that it would sell itself. In all 
truth, as the days wore into months, the board of directors 
began to have misgivings; they were beginning to see their 
money go out, and in proportion, it will be understood, their 
nerve was oozing out also. 

The Board Held a Ways and Means Meeting 

Marlin worked day and night upon the half-completed model 
of the car and in another month the motor was purring like a 
contented cat; the chassis was up to his most sanguine expec- 
tation, and the general appearance of the automobile was all 
that the board of directors could possibly hope for. It was 
clearly up to the board to make good. Mr. Commercial Ideal, 
the president, was called upon one fine June day to explain just 
what his plans were for the sale of the automobiles that were 
to be manufactured. The board of directors could not go 
ahead and order material for a "lot" of automobiles without 
knowing how many of them could be sold. It would be inex- 
pedient to order materials and parts for 3,000 automobiles if 
barely 1,000 automobiles could be sold, for, said one of the 
more learned of the board, the profit on the whole lot would 
soon be turned into a loss were a large percentage of the auto- 
mobiles to remain unsold. Automobiles fall out of style too 
soon after they are made to be classed as anything but perishable 
property. 

When Mr. Commercial Ideal came into the presence of the 
august board of directors he was wholly unprepared for the 
ordeal. He had gone along on the idea that the automobile 
would be so good that it would sell itself. The first question 
that was fired at him as he came into the board room was: 
"Have you made any progress toward the selling of the output 
of this plant?" 

"Not" said the president. "I have kept the whole matter a 
secret for fear that some one would catch on to what we are 
doing and steal our ideas!" 

'"But, Mr. Commercial Ideal, what is the difference? When 
the automobiles are sold they will have to be delivered to the 
purchasers, and if anyone desires to then copy the model how 
is he to be prevented from doing so?" 

"Well," said he, "we should defer the evil day as long as 
possible !" 

"Bosh !" said the board of directors viva voce. 



At all events, as a result of the pow-wow, things took on a 
turn. Mr. Commercial Ideal was advised to improvise some 
plan that would work, and the last thing he heard as he went 
out of the board room was : "Advertise 1" 

The close association of Mr. Commercial Ideal with the en- 
gineer, Marlin, during the intervening months, had quite an ef- 
fect upon the former. He learned to respect the views of the 
hard-headed engineer and he learned to respect the expressions 
of opinion of the man who had done well in his own department 
under adverse conditions; but it cannot be said with certainty 
that Mr. Commercial Ideal had reached any conclusion that 
would disclose the source of good information that had in- 
fluenced the activities of the engineer. 

Advertising Men Were Enlisted in the Cause 

When the president of the company went out into the dark- 
ness of the world, away from the hypnotic influence of the 
board of directors, he found himself in a grave quandary. Hr 
remembered the last words of the board of directors — "Advei- 
tise" — and he wondered whether or not the board had lost its 
head. The idea of advertising, if it is thrust upon the atten- 
tion of a man who has depended all his life upon the patronage 
of his friends, is suicidal; he cannot for the life of him un- 
derstand why money should be so recklessly disposed of. He 
is placed in a position of the man who cannot swim, and in this 
case to go to the engineer and tell him of the wonderful things 
that the board had seen fit to order was a natural desire. 

To find Marlin was not a difficult task; he was always at his 
post of duty, either working on some matured plan or ponder- 
ing over the things that remained to be done, using his spare 
time in perusing the pages of the educational magazines for no 
better purpose than to help him make good decisions. When 
the president came into the presence of the engineer it was 
apparent to Marlin that something was amiss. The president 
was excited and his face showed concern. After a pause, ac- 
companied by some deliberation, the president said to the en- 
gineer: "Marlin, I am confronted by a problem that looks for- 
midable to me. The board has ordered me to sell the automo- 
biles that you are about to make, and, so they say, it will be 
impossible for them to tell you how many to build unless I give 
them definite information of the number of automobiles that 
I can sell. What do you think of that?" 

"That strikes me as being a very reasonable position, Mr. 
Commercial Ideal. It would be inexpedient to build a consid- 
erable number of automobiles without knowing whether or not 
they can be readily disposed of at a profit." 

"How can such a thing be accomplished, Marlin?" said the 
president 

"Advertise," said the engineer. 

"Dear me!" said the president, "here you are saying the self- 
same thing that the board of directors proclaimed in one voice. 
Where did you get the idea?" 

"I? Where did I get the idea, did you say?" said Marlin. 
"Why, how would you go about it? If customers do not know 
that you are building automobiles how are they to know that 
they are to be had, and where to get them?" 

"Why, Marlin, I am known by every man, woman and child 
in four counties! Why do you talk like that?" 

"Certainly," said Marlin, "you are the best known man in 
this part of the country; but do you know enough people so 
that you can dispose of 3,000 automobiles this year, 6,000 auto- 
mobiles next year, and 10,000 automobiles every year after that?" 

The president walked up and down the length of the engi- 
neering office for several minutes and at length he turned about, 
looked at the engineer in a quizzical sort of a way, cleared his 
throat, and said: "Marlin, was it not your idea that we were to 
build such good automobiles that they would sell themselves?" 

Marlin, who was figuring out a problem, taking his method 
of solving the problem from an educational magazine, reached 
the end of a formidable equation, and, looking up suddenly, said : 
"Mr. Commercial Ideal, the automobiles that we are about to 
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make may be so good when they are completed that they will 
sell themselves, but they will not smell so strong that they will 
attract purchasers to this plant. You certainly will have to at- 
tract the notice of the possible customer." 

"Marlin, I think that you are right," said the president "How 
would you go about it?" 

"Advertise," said Marlin. 

"What is advertising," asked the president. 

"What is advertising?" repeated Marlin. "Advertising is mak- 
ing a favorable impression 1" 

"But," said the president, "did you not just say that we have 
to attract the notice of customers; is not that advertising?" 

"Doesn't a rattlesnake attract attention?" said Marlin. "But 
does he make a favorable impression?" 

Advertising] Man Is Called Upon to Help Out 

"Marlin," said the president, "I think that I will get one of 
those advertising chaps to tell me what to do !" 

"That may be a good idea, Mr. Commercial Ideal, but as I 
understand it we are now in a position to build a good auto- 
mobile and to duplicate it at a reasonable price- on a basis of 
3,000 the first year. The remaining question is : Can we get rid 
of the cars? This company has gone to the trouble of engag- 
ing a corps of men; it has paid for considerable equipment, 
and it has done a large number of things that will stand as a 
loss unless it now builds cars up to the limit of its capacity and 
sells those cars at a reasonable price. Do I now understand 
that you propose to place this most important matter (the sale 
of these cars) into the keeping of some man whom you do not 
know ?" 

"Marlin," said the president, "you are a hard-headed Yankee. 
You have basic possibilities from a business point of view. 
I do wish that you were my assistant, and that we could get an 
engineer to do the work that occupies all of your time. I could 
use you every minute of the time." 

"Mr. Commercial Ideal," said Marlin, "you need a man in 
the engineering office for the purpose of building the automobiles 
so well that you will be placed in a position to take advantage 
of the idea that they will sell themselves; you could ill afford 
to take me out of the engineering office for no better purpose 
than to help you do the work that you are supposed to look 
after." 

"Yes, Marlin, I know; you are right, in a sense; at the same 
time, you do seem to appreciate some things that are new to me. 
I need just the kind of help that you can give." 

"No doubt, Mr. Commercial Ideal, you do need assistance, but 
I am not the right man. I am a shop man. I can do a cer- 
tain class of work. I make a study of that particular idea, and 
I would be a novice at the work that you are supposed to do." 

"But, Marlin, if you are a novice at the work that you are 
now telling me how to do, although, as you say, it is out of your 
line, where am I at?" 

"You must be at the point, Mr. Commercial Ideal, when it is 
incumbent upon you to learn something about the automobile 
business." 

"But," said Mr. Commercial Ideal, "what is the need of me 
knowing how to build automobiles and all that sort of thing? 
That is what we have you for; is it not?" 

"Mr. President," said Marlin, "it is necessary to the success 
of this business that you dispose of all the automobiles that I 
can turn out of this plant in order that the 'overhead' may be 
kept down to the lowest possible limit. You can not sell that 
which you are incapable of describing!" 

"But, Marlin," said the president, "I can get an advertising 
man to do the describing for me, can I not?" 

"Mr. President, can the advertising man make a clear de- 
scription of that which he does not understand? Remember that 
we are making an automobile of such good quality that it will 
sell itself if only a prospective can be induced to look at the 
car?" 

"Marlin," said the president, "you are wrong in your posi- 



tion in one sense. If an advertising man will write glittering 
generalities that will attract the notice of the readers of maga- 
zines, the car, being so good, will sell itself when the prospec- 
tives come to look at the 'wonder* that the advertising man will 
be able to picture as a result of his gift of tongue. His de- 
scription will fit every automobile under the sun!" 

"Mr. President," said Marlin, "you are being hoist by your 
own petard. The advertising man's language will fit, or misfit, 
any automobile — will it fit the state of mind of the buyers of 
automobiles ?" 

Experiment Offers Excellent Possibilities 

It was in a sad state of mind that the president went forth 
from the engineer's office, and making straight for his own 
bailiwick he seated himself at his mahogany desk, called the 
stenographer and dictated a letter to a famous advertising 
agency, which read like this: 
Gentlemen: 

We lately undertook to manufacture automobiles, and now 
that the first model of the product Is on the road and performing 
satisfactorily, It is our wish to advance the sale of as many cars 
as possible. We understand that you will be able to make these 
sales, and It Is our desire that you shall come here and tell us 
how you would go about it and how much It will cost us to get 
you to free us from our present embarrassment. Wire when we 
may expect you. Yours very truly, 

(Signed) COMMERCIAL. IDEAL, 

President. 

The answer came wire-haste: 

Guarantee to sell every automobile that you can make; $50,000 
advertising man took "Limited" an hour ago. 
(Signed) DOUBLE TEN PER CENT ADVERTISING AGENCY. 

Upon receipt of this most encouraging evidence of the ability 
of the advertising doctor to sell all of the automobiles that the 
company . might be able to make, the president was so much 
elated that he went back to the engineering office and bursting in 
upon Marlin, who at the time was looking into the principles 
of advertising, said: 

"Marlin, I have it. Everything is all right. You will be 
able to go ahead and make as many automobiles as you possibly 
can. Look at this wire !" 

Reading the wire, Marlin looked out of the window for too 
long a time to suit the president, who showed his impatience by 
scraping his feet on the floor. At length the engineer turned 
around in his chair and said: "What has the salary of the ad- 
vertising man to do with the selling of our make of automobiles ? 
Who pays that salary? Does this man know anything about our 
make of cars? If so, where did he acquire the information? 
If he is informed about our car, he is a far smarter man than 
I am, and the quicker you engage him in my place the better for 
the company! If he is not informed about the automobile that 
we are turning out it strikes me that he is looking for some one 
to help pay that $50,000 salary." 

"Marlin, you are a great bore," said the president. 

"Mr. Ideal," said Marlin, "maybe I am; you know, however, 
that we started out to build such good automobiles that they 
would attract the attention of buyers who would be willing to 
pay the extra price, comparing our make of car with those that 
are built to sell on price only; and from what I am able to 
gather this same $50,000 advertising man is engaged in mak- 
ing advertising costs 'for the concerns who rely upon low price 
and loud talk to dispose of their goods. How is this man to 
honestly serve two masters? Will he not take the good points 
in our make of automobile and apply them to the advertising 
copy of the low-priced car, thus transferring the benefit to the 
company that will net him the largest commission t" 

"Marlin, between the advertising man and your well-put talk 
I will be a nervous wreck !" 

"Mr. President," said Marlin, "it is not necessary for you to 
wreck your nerves. All that you have to do is to send for all 
the advertising men in the country if necessary; let them come 
into your office one at a time and tell you what they know. 
Be sure and have a stenographer behind a screen in such close 
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Fig. 1 — Someone must Impart accurate Information to those who 
have the time, patience and the basic Intelligence to receive the 
Imprint — doctors abound In every walk In life and gather In the 
Information 



Fig. 3 — Doctor of medicine edits a m edlcai Journal — the Information con 

same Is true of the educational Journal that 
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Fig. 2 — The patient, be he ailing from a bodily III, or some worry 
of the mind, as when an automobile Is to be purchased, consults 
the Intelligent in his community — the "doctor." 



'Fig. 4 — Showing how accurate Information In the possession of one man 
wounded men on a battlefield. It Is so with the automobile art. One 
community. 
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(medical man In thle example) la placed at the dlapoaal of hundreda of F| 0- 6— Educational magazlnea are aubacrlbed for by the moat 

well-informed, Intelligent man. In each community, la the "doctor" for that Intelligent In each art and Induatry— the doctor of medicine la no 

exception to the rule. 
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proximity that she will be able to take down every word that 
is uttered by each of them, and when the notes so taken are 
transcribed, all that you will have to do is to read them over 
and it is my opinion that you will discover that the advertising 
men who know absolutely nothing about automobiles will be in 
the majority and you will then be able to determine just what 
you ought to do. It is my firm belief that the advertising men 
from the educational magazines devoted to the good of the au- 
tomobile industry will be the proper persons to advise you in 
the matter of a consistent advertising campaign, because they 
will surely know what they are talking about and it is to their 
interest to help you to make a success of this business." 

"Marlin, I will do as you say," said the president. 

Going back to his office the president called for his stenog- 
rapher, told her of the plan that was to be carried out and 
dictated another wire instructing her to send a copy of it to cer- 
tain advertising mediums and agencies. The next step was to 
send for the carpenter, who came in all out of breath so urgent 
was the call, and as he shot into the office the president said: 
"Chips, I want you to place a closet right there back of my desk ; 
make it large enough to accommodate a chair and a table; have 
it lighted by electricity and well ventilated— don't ask questions; 
do as I tell you; and, remember, it must be ready within an 
hour!" 

It was a great day at the plant. Excitement was in the air. 
Enterprise was peeking its head out at every point. The presi- 
dent wore a smile; the engineer looked serene — confidence had 
him in a firm grasp. The carpenter worked as he never did be- 
fore, and within the hour the cabinet was completed, and a 
demure little body in a blue frock, and with calm and determined 
air about her, was seated at the deal table in the cabinet, pencil 
in hand and notebook spread out upon the table. The presi- 
dent was at his post. 

The "Limited" — the lap of luxury on wheels — rolled into the 
station on time. A mighty personage alighted. In lordly way 
he ordered a cab. "Drive me to the shanty where they think 
that they make automobiles. I am Mr. $50,000 Per Year, the 
greatest advertising man in the world. Get a hustle on you!" 

The cabman hustled accordingly. Arriving at the plant, he 
dumped his "fare" and as he turned his horse away in the 
direction of the railway station he might have been heard to 
say: "Mr. $50,000; well, I'll be damned — I always knew that 
money had a bad odor, but this is my first experience with 
enough of it at one time to catch a whiff of the real smell." 

"Mr. Commercial Ideal, I believe!" said $50,000 as he was 
shown into the president's office. "I have always wanted to meet 
you. There are just three men in the country whom I want to 
have the honor of knowing; you are one of the three I" 

"I am Commercial Ideal, at your service, Mr. $50,000. What 
can I do for you?" 

"I am a very busy man, as you will readily appreciate. You 
want me to sell your automobiles for you — that is my business !" 

"I will greatly appreciate your advice, Mr. $50,000. What is 
your plan?" 

"I have a marvelous plan of campaign for you, Mr. Ideal. It 
will work like a charm. All that you have to do is to make an 
appropriation !" 

"How much of an appropriation? What will it be for?" 

"Why, Mr. Commercial Ideal, for advertising, of course; all 
that you will have to do is to make the appropriation, say $100,- 
000. I will relieve you of all the trouble ; you will not have to 
see any other men in the advertising line; they will deal with 
me!" 

"Your idea is an excellent one, Mr. $50,000. What papers 
would you recommend?" 

"I would save you all the trouble of bothering with such de- 
tails. It would be my purpose to space you in the papers of the 
highest standing and the largest general circulation. National 
advertising, you must appreciate, is different from anything else ; 
you would reach hundreds of thousands of readers in this way. 
My copy would do the rest !" 



"How about the educational magazines; those that are de- 
voted to the automobile industry? What of them?" 

"Nobody reads them. They are too technical. The circula- 
tion is too limited. You leave it to me — sign here !" 

"Thank you, Mr. $50,000 ; but I will have to consult the board 
of directors before I will be in a position to give you $100,000; 
they will want to know just what it is for !" 

On the heels of $50,000, as he made his crestfallen way out 
of the president's office, came the bold representative of a trade 
paper that festers in the epidermis of the automobile industry — 
a fellow by the name of 3,000 Circulation. 

"Hello, Ideal 1 Got your wire! (Pats Ideal on the back.) 
Bully for you ! I knew you were a world-beater ! Let me have 
your photograph for the next issue of the paper. Have you 
any photographs of the new car? Give me some material for 
a write-up. Great plant I My ! But you fellows are hustlers ; the 
last time I was. in this town all that I could find was a Sorghum 
mill and a cemetery. Looks like automobile-row now. How 
are you, anyway? Make it a page — 52 times." 

The train that rolled out of the station a half-hour later took 
3,000 Circulation along, and the solicitor of an educational mag- 
azine caught a glimpse of him as the latter alighted from the 
train on his way to see Mr. Commercial Ideal. 

"Mr. Commercial Ideal," said the solicitor, "you requested the 
magazine that I have the honor to represent to dispatch a solic- 
itor to call upon you for the purpose of stating what we can 
do for you in the matter of helping you to profitably dispose of 
the automobiles that you are making preparation to manufacture, 
if I understand your position aright" 

"You gather the right impression, Mr. er — er — " 

"Conservative Business, at your service, Mr. Commercial 
Ideal." 

"What is your plan, Mr. Conservative Business?" asked the 
president. 

"My plan, Mr. Commercial Ideal? I have no plan! What is 
your plan?" 

"I sent for you to tell me how to dispose of my goods ! What 
can you do for me?" 

"Nothing! I do not know what your position is! It would 
be impossible for me to tell you how to sell automobiles when 
I do not know what kind of automobiles you have in mind." 

"Do you wish to look at the plant?" 

"Not only do I desire to see what you are doing, but I must 
also have a capable automobile engineer come here and advise 
me of the scope of the work." 

"Are you not capable of making a sufficient examination?" 

"No. I am the solicitor. True, I make a point of learning 
as much as I can about automobile work, but a professional 
automobile engineer of high standing would be in a position to 
discover points that I might miss. Good advertising is only 
possible if good information is available." 

"What's the matter with our own engineer; he is a very cap- 
able man!" 

"I do not expect to find anything the matter with your engi- 
neer, but he is not my engineer. I must have the assistance of 
an engineer who not only knows how to build automobiles, but 
who also knows how to describe them — he must also be neutral." 

"Why neutral? Are you in league with the public?" 

"No. I am in league with success." 

"Explain." 

"The reason why an educational magazine must examine the 
products that are to be advertised in its columns is in order to 
be able to tell the readers, with considerable exactness both in 
editorial and advertising space, what those products are and what 
they are for." 

"Oh! You give write-ups?" 

"No! We do not!" 

"What is the difference editorially?" 

"Mainly, in the presentation of the truth on an educational 
basis as compared with a 'puff' as represented in a write-up, so- 
called." 
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"Why do you go to so much pains in the preparation of such 
reading matter?" 

"Because we owe it to the subscribers of the magazine to 
either leave out the advertising, or tell them what the equipment 
is for and how it works — they should be placed in a position to 
judge of the utility of the equipment." 

"What is your circulation?" 

"It depends upon how you view it." 

"What do you mean?" 

"I will answer by asking you a question. What is the cir- . 
culation of a school or a university?" 

"Why, Mr. Conservative Business! You astound me! Ex- 
plain!" 

"If you will pay strict attention, I will endeavor to do so. The 
circulation of a daily paper is measured by counting the num- 
ber of subscribers that it has who read the paper every day. 
The subscription of a general magazine is measured in the same 
way as a daily paper. The circulation of a 'trade paper' is also 
counted by the number of actual readers that it legitimately lays 
claim to. This is true of mediums of these classes because (a) 
daily papers are of no value after they are one day old, due 
to the fact that the value of the news is killed by the next issue 
of the paper; new matters of interest supplant the old. (b) 
With general magazines, since they do not conduct an educa- 
tional campaign along automobile lines, it stands to reason that 
those who are interested in automobiles look in automobile mag- 
azines of the educational sort for the information that they re- 
quire, (c) With automobile trade papers of a certain class, the 
circulation must be counted for what it is worth, based upon 
the actual issue, due to the fact that the educational idea is not 
present unless in a negative form and the time has arrived among 
the patrons of the automobile industry when it will be possible 
to interest them in poisoned write-ups. 

"Referring now to educational automobile magazines, they are 
like school-books, the dictionary, or the family Bible. The in- 
formation, being authentic and apropos, is good at any time. 

"But this is far from the end. Only the more intelligent of 
any community reads the best literature of the day in any given 
field of endeavor, and it is this intelligent class which is called 
upon and consulted by the less fortunate when the purchase of 
an automobile is contemplated. The best definition, then, of 
an educational automobile magazine circulation is that it is as 
extended as the number of persons who may have been educated 
through its efforts, just as the alumni of a college or university 
are as numerous as the number of graduates that it may lay 
claim to. The automobile magazine also has its readers who 
subscribe to the paper regularly, and it has its adherents who 
read the papers taken by friends, libraries, institutions, etc." 

"I am greatly interested in what you have been telling me, Mr. 
Conservative Business. I now begin to appreciate some of the 
differences that exist between mediums. I assume that you 
would advise me to do all of my advertising in these educa- 
tional automobile magazines?" 

"No! Absolutely no 1" 

"No? Really, I am taken aback! What will I do?" 

"Be a business man. Advertise your wares in the class of 
mediums that will reach the buyers of automobiles on the most 
likely and extended scale." 

"Explain, Mr. Conservative Business!" 

"Very good. What medium do you read most?" 

"The daily paper." 

"I answer you; advertise in the daily paper then." 
"Why?" 

"Because you are no different from other people ; they all read 
the daily paper." 

"What will happen if I advertise only in the daily papers?" 

"If you maintain a consistent campaign, covering the whole 
country, a large number of readers will ultimately be apprised 
of the fact that you build automobiles." 

"But will any considerable percentage of these readers pur- 
chase my automobiles ?" 



"Probably not." 
"Why?" 

"Because they will not be apprised of the character of the 
automobiles that you make." 

"But, Mr. Conservative Business, I can explain all of that in 
my advertising." 

"True." 

"Well, what is the matter with doing so?" 

"What do you think is the matter with the plan?" 

"Well, Mr. Conservative Business, I think it would be too ex- 
pensive a plan. Then, I fear that the reader would be a little 
incredulous." 

"How would you be affected by explanations of this character 
set forth in the daily papers?" 

• "I would take very little stock in such matter; it would please 
me most to have your engineer examine my automobiles and tell 
about them in your educational magazine." 

"It is very good of you, Mr. Commercial Ideal." 

"But I suppose that I would have to advertise in your magazine 
to get anything like that." 

"No ! Not at all I Come to think of it, your new automobile 
was described in my magazine last week! I have a copy of the 
paper in my pocket — here it is." 

The president of the company examined the paper, taking, per- 
haps, twenty minutes. He seemed to be looking for the place in 
the description of the new car where it would be praised to the 
sky, but, not finding it, he turned to the solicitor and said: 
"Well, it is accurate at all events. Any reader who follows this 
article will not be led astray." 

"That is our greatest aim, Mr. Commercial Ideal." 

"How did you get the information?" 

"I do not know, Mr. Commercial Ideal. The editorial depart- 
ment never consults the advertising end of the business about 
any such matters." 

"Again I thank you, Mr. Conservative Business. I have been 
benefited by your call. May I impose upon your good nature for 
just a little longer?" 

"It will be my pleasure, Mr. Commercial Ideal, to remain just 
so long as you find it profitable for me to do so, but not another 
moment" 

Things Assume a Serious Aspect 

"I want to plan a campaign that will assure to this company 
the sale of 3,000 of the automobiles that we are about to make. 
How shall I go about it ?" 

"Advertise!" 

"In what mediums?" 

"First, the daily papers." 

"Where next?" 

"In the educational magazines devoted to the automobile in- 
dustry." 

"What will I say in the daily papers?" 

"State briefly and truculently, the type of automobile that you 
are making and the nature of the service that may be obtained 
from its use." 

"What will I say in the educational automobile papers?" 
"Say that which will make a favorable impression." 
"How do you make a favorable impression?" 
"First, place your advertising in the automobile magazfnes that 
are known to adhere to the truth I" 
"And second?" 

"Oh, as to that, have the facts — in other words, the truth — set 
down by an engineering writer of great skill; let him tell the 
intelligent readers of the educational papers all about your 
automobiles, how they are made, and what they are designed to 
do in every-day service." 

"Mr. Conservative Business, how much does your company pay 
you? That fellow $so,ooo-a-Year did not seem to know anything 
about selling automobiles I You have comforted me in my 
dilemma! I now feel capable of mastering the task that has 
been set for me to accomplish." 
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"Why, Mr. Commercial Ideal ! I do not get $50,000. I receive 
what I am worth! You see, it is different with the men who 
serve the advertiser for compensation, and who then exact a 
commission from the publisher besides. They do not, of neces- 
sity, earn $50,000; they simply get this amount 1" 

"Dear me, Mr. Conservative Business! You wrong them just 
a little, do you not? Some of them seem to be willing to 
handle accounts without cost to the advertiser. I assume that 
they get a commission out of the papers." 

"In other words, Mr. President, you are now talking about 
doing the most important part of your business on a basis of 
assumption !" 

"What do you mean?" 

"Let me ask for information. Is it not true that $50,ooo-a-Year 
suggested to you that you will be in sore need of a man to handle 
your publicity?" 

"Why, yes! So he did! What of it?" 

"Did he offer to get the best man in the country for you?" 

"Bless my soul ! He did 1" 

"It would save you all the bother, eh? He would get you a 
lot of free advertising?" 
"Exactly!" 

"Liberal offer, is it not? Why do you hesitate?" 
"It did occur to me that this was the only sensible thing that 
he said." 

"The man that he would get would be willing to work for a 
salary that would not be half of what he is worth, eh! Had 
lung trouble! Wanted to get out of the large city into God's 
free air — loved sunshine !" 

"You have his measure." 

"You did not get from this advertising man the list of papers 
that he would use for you, did you?" 
"No!" 

"The publicity man that he would get for you would be able 
to help you make the selection !" 
"That is what he said !" 
"Well!" 

'"For God's sake, Mr. Conservative Business, cast some light 
upon this subject. I am interested." 

"The great question, Mr. Commercial Ideal, from the gen- 
eral advertising man's point of view, is to place the advertising 
where your money will go the fastest." 

"Well?" 

"The saving that can be brought about in this way is so large 
that the great 'game' is to induce you to go into national maga- 
zines." 

"Why?" 

"The amount of copy that th'; advertising man would then 
have to prepare, per thousand dollars of account, would be re- 
duced to the absolute minimum." 

"By the way, Mr. Conservative Business, what do you mean 
by a national magazine?" 

"I mean, if you please, the magazine that will take business 
from any art or industry — that does not devote any part of its 
editorial space to the good of the automobile industry from an 
educational point of view." 

"Are there not a number of advertising men who are reliable?" 

"Most assuredly !" 

"How will I know them?" 

"They will advocate to you the class of advertising that your 
own good sense will tell you is the kind that you should in- 
dulge in." 

"Do you recommend that I utilize the services of outside ad- 
vertising men at all?" 

"The best plan, under all circumstances, is to run your own 
business. If you cannot do so, then get someone to do it for 
you. Hire a man whom you can rely upon — your man." 

"One more point! If I advertise in daily papers, at a con- 
siderable cost, can you show me how to get the rest of what I 
want at small cost by going into the educational magazines that 
are devoted to the automobile industry?" 



"You suggest the Russian plan, Mr. Commercial Ideal ! Edu- 
cation in Russia is at a low ebb." 
"Dear me!" 

"Eh?" 

"I was thinking!" 

Two Confidants Have a Long Talk 

"Marlin ! Marlin! Marlin! Where are you?" 

"Hello! Mr. Commercial Ideal ! Here I am!" 

"Marlin! By George! I have had a great time! Come to 
think of it, that last man failed to ask me to sign anything! 
Bully chap, Marlin ! Great !" 

"Why! Mr. Commercial Ideal ! What's up?" 

"Marlin ! You're a brick ! A veritable brick !" 
. "Oh! Come now I Whafs up?" 

"Marlin ! I sent for those advertising men and the first fellow, 
$50,000, wanted me to sign my birthright away. I resisted. The 
second chap, the fellow from the trade paper, what's his name? 
Oh! 3,000 Circulation, he patted me on the back and wanted 
to print my picture. But the third man, by George ! Marlin 1 he 
gave me more information than I ever hope to get from any 
other man as long as I live — he was from the educational maga- 
zines that are devoted to the interests of automobiling." 

"Nothing strange about that !" 

"Marlin! Here are the notes that the stenographer took. 
Read them. Tell me what you think." 

After reading the whole mess from end to end, Marlin paused 
for a long time, looking out across the river, shifting his gaze 
from time to time to some children ' who were making mud pies 
down by the river bank, and then, awakening from his reverie, 
said: "Nice "kiddies,' them!" 

"Come ! Come ! Marlin ! It's business !" 

"So it is, Mr. Commercial Ideal, so it is." 

"Well?" 

"I was just thinking, Mr. Commercial Ideal, what a nice thing 
it would be to help that first fellow play at making mud pies 
were it not for the cost. It also occurred to me that there was 
something muddy about that second fellow." 

"How about the last one, Marlin?" 

"Oh! The third man?" 

"Yes!" 

"He told the truth !" 
"Well?" 

"That is precisely what you were in search of !" 

"True!" 

"Er— er" 

"What?" 

"I was thinking." 



When the Water Boils Away 

The average man, when he goes in quest of an automobile, 
looks at the color, inspects the upholstery, takes a longing look 
at the machinery, sees if he likes the front profile, but never a 
thought does he give to the ability of the radiator. When the 
automobile is transferred to- him, if the radiator steams, he will 
fill it up as often as he meets a mud-puddle, and later on, as the 
motor heats up, he will say that there is carbon in the cylinders, 
but it will never occur to him that there is a coat of mud all 
over the cooling surfaces, beginning with the exterior domes of 
the cylinders and ending with the last square inch of the water 
surface of the radiator. 

What a blessing it will be when automobilists learn to be care- 
ful about 'the radiator, not only in the matter of paying enough 
money to get one that will comfortably do the work, but also, 
later on, when it becomes their duty to fill the vacant space with 
water as fast as evaporation takes place. That mud and water 
are what are wanted cannot be shown by any literature available, 
but it should be clear enough to any one that mud would be rec- 
ommended by the makers were it known to possess better cooling 
qualities than water. 
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Doctor Eager Buys a Car ^^SSSSZ 

It and the Seller's Representative Is "Viscous" the Task Is Formidable, 
but the'ftisk Belongs to the Purchaser 




ING-A-LING-A-LING! It was 
Dr. Eager's telephone bell. The 
doctor was at breakfast in the 
morning. It was a sleety day. 
The trolley cars would hardly 
be running. Out in the suburbs 
it was hardly to be expected 
that a taxicab could be had at 
any reasonable price, even if 
the doctor could afford one, or that it would respond to a call 
within an hour. 
The doctor's wife: "Dear, this a terrible morning!" 
"Yes!" said the doctor. (Ting-a-ling-a-ling!) "There goes 
that call again," said he. "What do you think is the probability 
of having to walk a mile in this kind of going?" 
"Excellent," said the lady of the house. 
"What — the going or the walk?" 
"Both!" 

(Ting-a-ling-a-ling !) 

"Wish I had an automobile." 

"Wish you did!" (Ting-a-ling-a-ling!) 

"Wouldn't it be fine?" 

"Magnificent!" 

"For me?" 

"For me?" 

( Ting-a-ling-a-ling ! ) 

"For you?" 

"Just sol" 



"Why ! I'm the one that has to go out !" 
"And I'm the one that would have to go out with you if we 
had an automobile." 
"What would you go out for?" (Ting-a-ling-a-ling!) 
"I'd hold the reins." 

"But there are no reins on an automobile !" 
"Perhaps not, but there are reins on you !" 
"Just so!" 

"I was just think " (Ting-a-ling-a-ling!) "I was just " 

"What?" 
"That 'phone!" 

"The 'phone is doing very nicely, my dear — slightly feverish. 
I should say." 
"Slightly!" 

"It grows upon me, by slow degrees, that we should have a 
little car — one that I could use in my business, don't you know ?" 
(Ting-a-ling-a-ling!) "A little car!" 
"Yes." 

"Just a wee little car." 
"Yes." 

"So big! (holding her hands a foot apart, measuring). 

He: "Well!" 

"With a seat for one." 

"Two!" 

"Who is the other one?" 
(Ting-a-ling-a-ling ! ) "You !" 
"There goes that bell." 
"D " 




IDEAL DOCTOR'8 RIG, WITH IN8IDE DRIVE, COLLAPSIBLE TOP AND FIXED PILLAR FRONT 
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Fig. 1— White Inside drive to seat three 

"You will have to pay a professional call." 
"On who?" 
"That 'phone I" 
"Hal ha I ha 1 ha I" 

The doctor was young; he matriculated barely three years 
before the opening of this narrative, having done his turn in a 
city hospital, and married, all within the intervening time. He 
was a busy man up to the day when he settled down to the long 
drive of waiting for patients, and while he realized that people 
were ailing all around him he was also conscious of the fact 
that they were not taking any long chances with him. But the 
doctor's wife had to be figured in. She was not to be trifled 
with. Looking after the welfare of the doctor, keeping the 
house tidied up, doing her own sewing, calling upon the ailing 
poor, helping in church work, actively participating in charities 
—all of these undertakings, and more besides, left but little 
time for serious thinking, but the doctor's wife was as animated 
as she was vivacious — she made time. 

Breakfast Table Was a Good Place to Talk It Over 

"I saw Dr. P going by yesterday." 

"Yes," said the doctor. 

"Looked prosperous." 
j "Yes?" 

"Long ways out here for him." 
> "He'll kill that nag, my dear." 

She: "No, he won't" 

"Why?" 

"Why! Don't you know?" 

"I begin to think that I ought to have an automobile." 

"Big limousine I" 

"What?" 

"Monstrous touring car?" 
"Come again." 



Fig. S — Franklin two-seated coupe with folding rumble 

"Rakish roadster." 

"Once more." 

"What?" 

"A doctor's car!" 

"Good." 

"It's just this way, dearie, sick people are cured more by the 
confidence that they impose in the doctor than they are by the 
medicine that we give them." 

"What has an automobile to do with the confidence of the 
patient?" 

"Well, I'll tell you, my dear, when a fellow is taken down, let 
us say, rather suddenly, he is so alarmed that he thinks of the 
doctor who is equipped to get around quickly. Were a doctor 
to reside next door he would get the call. The M. D. a block 
away has the next best chance, and the doctor who rides around 
in an automobile these days is next in order." 

"S-p-l-e-n-d-i-d-!" 

"A young doctor, one who must build up a practice, is not in 
a position to bring his skill to the rescue." 
"He may not have any skill anyway." 
"Who knows!" 
"I do." 

"What do you mean?" 

"But you overlooked the main chance." 

"What do you mean?" 

"You forget that the possible zone of activity of a doctor is 
proportional to the square of the distance that he is capable of 
making within fifteen minutes." 

"Where did you get that idea, dearie?" 

"At college!" 

"Oh ! I forgot." 

"At college." 

"They taught you that instead of cooking." 
"No!" 




Fig. 2 — Stoddard -Dayton with Inside drive and rumble seat 



Fig. 4 — Chalmers "30" D front coupe 
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Fig. 5 — Cadillac "30" coupe 

"How was it then?" 
"They taught me that and cooking." 
"I am waiting for a display of your skill." 
"It is this way: The doctor should reside within fifteen min- 
utes of the patient" 
"Rather hard on the patient, don't you think?" 
"Depends." 
"Go on 1" 

"But you interrupt me, hubby dear. You are like a woman ; 
you talk too much!" 
"Goon!" 

"From the time the 'phone rings, considering the fact that you 
have to get your instruments out, and say goodbye to me, it is 
fully fifteen minutes by the time that you go a half mile, is it 
not?" 

"Including parting with you !" 

"Well! No patient should be more than fifteen minutes' wait- 
ing for the doctor." 
"Granted." 

"You will concede, then, that the greatest area that you are 
capable of covering on foot is one square mile." 
"How do you make that out?" 

"Dearie! you just admitted that you take fifteen minutes to 
cover a distance of half a mile, did you not?" 

"Y-e-s, including saying goodbye to you." 

"Very good; you can go this half mile in all directions from 
the house; that means that your radius of action is half a mile; 
in other words, you go one mile on each leg of a square; that 
is, you travel one mile squared, reducing it to area, which is, 
one square mile." 

"I have always been a great admirer of your hair, my dear, 
but now I prop6se to transfer my affections to your head." 

"Stupid !" 

"Partial." 



Fig. 7 — Packard "Eighteen'" fore-door coup* 

"But, if you had an automobile " 

"I would not have to walk." 

"Assuming that you had a garage in the yard- " 

"Which I do not see there!" 

"And a car that would crank readily " 

"One that would go when I say 'gid-dap' I" 



"And allow you to get under way at a moment's notice " 

"Like a fire wagon I" 

"You could go four miles in any one direction " 

"Within fifteen minutes." 

"But supposing that we consider that the average travel will 
be two miles each way, making the side of the square four miles, 
why, then, hubby, dear, instead -of trying to scratch a living out 
of a square mile of brick and mortar, you would have 4X4 = 
16 square miles of people to draw upon " 

"Kill or cure!" 

"Torture !" 

Two Heads Are Always Better Than One 

"Slow business!" 

"Why! hubby, dear, you do not pray for people to get ill, do 

you?" 

"No! But I do hope that some of the sick people will look 
in the telephone book and see my name with M. D. behind it !" 
"They do, no doubt, but the trouble is with the name !" 
"How do you make that out, 'sharp-tongue'?" 
"The M. D. is conspicuous enough !" 
"Oh !" 

"What I need is an automobile!" 
"Granted." 

"I need one the worst way !" 
"On credit!" 
"Granted !" 

"Why do you not get one?" 




Fig. 6 — Warren-Detroit with Inside drive and tool chest at rear 



Fig. 8 — Empire coup« with dashboard ventilator 
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Fig. 9 — Selden Mode] 40 R fore-door with single rumble 



"How?" 
"Pay for it." 
"With what?" 
"Money!" 

"Where will I get the money?" 
"From me!" 

"Did I marry an heiress, my dear?" 
"Not exactly, but I have $1,000!" 
"What?" 

"O-n-e t-h-o-u-s-a-n-d d-o-l-l-a-r-s." 
"What a lot of money! Where did you get it?" 
"Had it in the bank all of (he time !" 
"Grew there to your account?" 

"No! Uncle Jack (lives in China, you know) placed it to my 
credit when I graduated. He was on a visit to our house. I 
made biscuits and honey for tea. Dear old uncle Jack said : 'It 
was worth a thousand'!" 

"The honey!" 

"Would you really like an automobile, hubby, dear?" 
"You know that I would be frantic with joy!" 
"Biscuits?" 
"Biscuits!" 

Doctor Eager Tries to Purchase an Automobile 

"Don't be long, hubby, dear, and be sure and get some style 
with the automobile; try and save out a little of the money for 
the - rainy day !" 

"Bye! bye! sweetheart! It will be as simple as rolling off 
a log!" 
"Logs lay in swamps !" 

"Bye! bye!" (Half-way up the block hubby turns and waves 
his hand.) "And she had that thousand dollars all the time !" 
********* 

(A fine looking establishment on automobile row — the first 




Fig. -10 — Imperial with scuttle dash and compact gasoline tank 



one that the doctor came to.) "What can I do for you?" 

"I am Doctor Eager; I want to purchase a rig for a doctor; 
it must cost less than $1,000." 

"Right this way, doctor — glad to meet you; fine day; great 
automobile weather; more people buying than ever before; our 
make of car is the best ever; will go up a 20 per cent grade; 
crankshaft made of cast iron; paint takes 20 coats; radiator is 
imitation of honeycomb; cooling is thermo-syphon ; real hair in 
the cushions; leather is hand-buffed; tires are non-skid; here 
is my card; when you come back be sure and call for me." 

"What is the price of this automobile?" 

"$2,800 without extras !" 

"Good-day to you, sir!" (Doctor makes his exit.) 
(A gorgeous place finished in white enamel with a silver 
stripe; salesman standing right at the door — doctor enters). 
"Ah! my good man! What can I do for you?" 




Fig. 11 — Ohio doctor's car with complete equipment 




Fig. 12 — Westcott completely equipped with double rumble 



"Nothing!" 

(Doctor makes his exit; looks mad; pulls his hat down over 
his eyes; races up the street and comes to another place where 
the indications are that automobiles are for sale.) 

"Hello! old man! (slaps Eager on the back). "Got just what 
you want; bargain; slightly damaged in shipment; don't hurt it 
a bit; came in yesterday; brand new from the maker; good 
for touring; make a mile-a-minute ; guaranteed; never saw 
anything like it; thought of selling it to Willie K.; you are 
just in time; come right this way; price $4,000; don't advise you 
to purchase our little car; it is only intended for fool-doctors!" 

"If at first you don't succeed try, try again," said Dr. Eager, 
as he rushed out of the bedlam that attacked him so unmerci- 
fully. (Entering the next place.) 

After standing around for fully fifteen minutes, the doctor 
approached a young lady who was sitting at a desk in the corner 
of the salesroom and, making a courteous bow, said: "Might 
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I inquire if there is someone present who would be kind enough 
to tell me about an automobile such as I desire to purchase?" 

(Young lady— chewing gum) "Hello 1 George! Is that you?" 
(using the 'phone). "To-night! At eight! Same place! Oh! 
George! How awfully splendid of you! Just think of it! All 
right, George ! At eight ! Same place ! Oh ! George ! * * *" 

(Poor Dr. Eager; out on the street again.) "What in H ; 

well, I'll be — what I want is an automobile — what I must have 
is an automobile; where can I purchase an automobile?" (En- 
ters a place in middle of next block.) Approaching a business- 
like-looking individual, the doctor presents his card. 

"Dr. Eager, what can I do for you?" 

"I desire to purchase an automobile; one that will suit me 
in my professional capacity; it must not cost quite $1,000." 

"Well! Doctor! I will do what I can for you. The trouble 
is, as a rule, to get purchasers to realize that they cannot harbor 



■ 





Fig. 13 — McFarlan two-seater with fore-doors and demountable rims 




Fig. 14 — Parry two-seater with complete equipment 

an ideal (as most doctors are capable of doing), and then get it 
matched up in actual practice." 

"I begin to realize that there is something in what you are 
telling me." 

"But, Doctor! if you want me to tell you what to do, if you 
desire me to participate in your deliberations, in fine, if you 
really want a good automobile for your purpose for less than 
$1,000, just follow me!" 

"It delights me to think that I have found someone whom I 
shall be able to follow!" 

"This way, Doctor" (leading the way to a second-hand auto- 
mobile storage place next door). Bowing the doctor in. 

"What have we here?" 

"The most complete line of 'used' automobiles in the world." 
"But I do not want to purchase a second-hand automobile !" 
"Just so! These are merely 'used' automobiles; come this 
way." 



Fig. 15— Elmore two-cycle, two-seated runabout 

(Poor old chap, being in for it, decided to see it out.) "You 
say they are merely 'used' automobiles; what is the difference?" 

"Difference! Why, Doctor! I am surprised! What is the 
difference? You astound me. What is the difference? Just 
look at that car, will you?" 

"Why should I? I want a new doctor's rig!" 

"And you a doctor with a big practice. You would go around 
in a little bit of a dinky rig when you can get this beautiful 
(almost new) touring car (that will seat seven) for, let me 
see, er — er " 

"But I do not care what I can get it for — my family has not 
reached seven yet" / 

"Come, now, Doctor, that is nothing that you can lay upon 
the car " 

"True!" 

"You are like a whole lot of them that come in here. You 
think that you know more about automobiles than I do " 

"No, I do not; far from it; what I think that I know is my 
need!" 

"You can go faster and farther " 

"I do not desire to travel fast and I have no occasion to go 
far " 

"But you might desire to " Bang! The door closes; the 

" Doctor's' coat-tail was the last to depart. 

Real Salesman Is Finally Discovered 

On the point of giving it up in disgust, with dreams of horses 
coursing through his brain, with fever on his brow and fire 
flashing from his eyes,- Dr. Eager trudged along up "automobile 
row." With hopelessness as the spectre that dogged his every 
footstep, he finally paused for breath, and, upon turning around, 
to see where he was, cast his eyes upon another place that 
looked like an automobile establishment. Sotto voce, he said : 
"I wonder if they would refuse to sell me an automobile, too?" 




Fig. 16— American fore-door two-seater, with underslung frame 
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(Entering the door — sees salesman approaching.) "Can I do 
anything for you to-day, sir?" 

"I am Dr. Eager. I desire to purchase a new automobile of 
the type that will be good for use jjn my business — a doctors' 
rig; what have you to offer at a cost "t>fi not more than $1,000?" 

"I will show you our make of doctors' rig, sir." (Leading 
the way to a doctors' rig in a well-lighted part of the salesroom.) 

"I like the look of it— what is the price?" 

"$850." 

"Is it your most recent model?" 
"It is!" 

"Does the price include everything that is necessary for me 
to have get good service out of it?"- 

"The price includes two side lights, two headlights, one tail 
lamp, tool-kit, tire-repair kit, doctor's top, in leather, as here 
shown; curtains — here they are, and a power pump for inflating 
the tires, it being the case that doctors cannot afford to take 
up time on the r<ad any more than is absolutely necessary." 

"How are the lights taken care of?" 

"The lamps, as you will see by examining them, are electric. 
A dynamo in conjunction with a 'floating' storage battery, all 
furnished complete, delivers the current necessary for lighting 
purposes." 

"It is true, then, that I will not have to make a single extra 
purchase until something has to be replaced as a result of 
service?" 

"It is not true, Doctor. You will have to purchase one extra 
tire equipment, including an outer case, five inner tubes and a 
tire cover. You will also have to provide a robe, and I think 
that you should put a windshield upon the car." 

"What will these 'extras' cost all told?" 

"$60." 

"What are the main details of this automobile?" 
"Here is an exact specification." (Handing the doctor a 
specification sheet, which he examines closely.) 



. "Do you guarantee this automobile?" 
"Yes — here is the written guarantee." 

"Will you take the automobile back if I find that I do not 
like it?" 
"No!" 

"What will you do?" 

"I will give you the fullest opportunity to examine the car 
and I will also give you a list of users of this exact model; 
you will then be in a position to determine for yourself what 
you will care to do." 

"Why would you not take the car back were I to run it for a 
day or two, and see how I like it?" 

"The automobile might not suit you for reasons that would 
be purely personal. I would have a second-hand automobile 
upon my hands. I might have to sell it to someone at a much 
reduced price, or, what is worse, deceive some purchaser into 
believing that it would be a new automobile." 

"Are you not independent?" 

"No, I am just!" 

"Do you recommend this automobile for my service?" 
"No; I do not know what service you expect of it" 
"Why, I am a doctor; what I desire is a car that will take 
me around among my patients. I also desire to have the resi- 
dents in my vicinity realize that I am a doctor so that I will 
get the advantage that should be derived from showing that 
I have all the facilities for quick response to an emergency 
call." 

"Very fine, Doctor I But you have not stated anything much 
at that. Your advertising problem is one thing, but the kind 
of roads that you have to negotiate is quite another matter — 
what must the automobile do?" 

"Oh, the roads are in very bad shape, and there are quite a 
number of steep hills — what has that to do with it?" 

"Muchl This automobile would not be satisfactory!" 

"You don't tell me!" 




Fig. 17 — Moon two-seater with double rumble fore-door 



Fig. 19 — Inter-State two-seater with single rumble 




Fig. 18 — Velle two-seater with gasoline tank and double tire carrier 



Fig. 20 — Maxwell Model Q A roadster of the torpedo type 
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Fig. 22— E-M-F "30" two-seated runabout 



"Yes, Doctor! This automobile is geared for relatively high 
speed. This is another way for saving that it would be at a 
great disadvantage under the road conditions that you name." 

"What is to be done?" 

"Where do you live?" 

"On the North Shore; at L " 

"I know that country very well." 

"What does it signify?" 

"It would be necessary for me to order from the factory a 
car with a higher gear ratio, say, 4 to I." 
"How long will it take you to get a car so equipped?" 
"Perhaps thirty days!" 
"It is a long timel" 

"True. But not so long as the time that you would have to 
put up with a poor-performing automobile were you to be so 
unfortunate as to acquire one." 

"I will enter my order." 

"No, don't do that Here is a list of ten doctors who are 
using this model of automobile. Call upon each of them; they 
are all within a day's travel; see what they have to say about 
it. In the meantime I will have a car undergoing preparation 
and in this way there will be no loss of time to you." 

"Thank you. I will take your advice. Do you sell many 
automobiles ?" 

"All that I am able to get from the plant!" 



Newmotor Galled Upon the Repair Man 

Newmotor, having purchased an automobile, realizing that 
he was poorly equipped to cope with some of the problems, 
concluded that he would see the repairman and ascertain from 
him what -should be done to keep out of trouble. The repairman 
was a decent fellow and, beyond giving Newmotor a scare, 
failed to score heavily. 



A 




Fig. 23 — Overland fore-door two-seated runabout with smooth sides 




Fig. 24— Marmon "32" fore-door runabout, with compact tire carrier 



(Newmotor enters the repair shop.) "Good morning!" 
"Good morning!" 

"Will you have a look at my motor?" 
"Yes; where is it?" . 
"Outside the door." 

Repairman put on his hat and went outside with Newmotor. 
After raising the bonnet and taking a good squint at the motor 
as it rested quietly in the bowels of the chassis, he went around 
to the front and cranked for a moment, with the result that 
the motor went about its business like a veteran. Listening for 
a while, and after making another round to see the motor from 
all points of view. Repairman turned to Newmotor and said : 
"What seems to be the matter with the motor?" 

"I do not know I" 

"Does it run badly?" 

"No!" 

"Have you had any trouble with it?" 
"No!" 

"Well! er— er— Oh! I understand!" 
Newmotor looking relieved: "Do you?" 
"Yes! You just purchased the automobile!" 
"Why, yes!" 

"You suspect that something is the matter with it?" 
"Yes I" 

"Leave it with me — come around in the morning." And Repair- 
man returned to his work. 

Newmotor was promptly on hand in the morning. Repair- 
man said : "She is working all right now — we had to nurse her 
all night I Jump in and take a run around the block." 

Newmotor did. Coming back he said: "Never worked so 
fine before; what did you do with it?" 

"Nothing! The next time that you come around here looking 
for trouble I will give it to you — take my advice and keep away 
from repair-shops until you have real cause." 
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"The American Invasion 



99 Regarding the European — 
and Especially the German 
— Fear of an Influx of American-Made Automobiles and What There Is to It 



EUROPEAN automobile manufacturers, dealers and publica- 
tions at the present regard the American industry with a 
great deal of respect, if not with fear. As they read 
statistics and stories about American factory and trade conditions 
they cannot but think of the time when American automobile 
plants will turn out more motor cars than their country can 
possibly use at that time, and when, in consequence, the surplus 
of their production will be "dumped" on the European automo- 
bile market, thereby endangering the existence of Continental 
makers, especially those in Germany. 

If it is true, as they think, that American automobile factories 
work with an average profit of from 15 to 25 per cent. — as the 
story goes on the other side — then it is quite possible that at some 
future time American producers may underbid their European 
competitors in the latters' own countries. A really good and re- 
liable car of 30 horsepower cannot be bought for less than $4,000 
in Germany. The best of steel is used in the chassis, the axles 
and bearings of the best automobiles made in Germany. The 
steels made by Krupp, Boehler, Poldihuette and Bismarckhuette 
are at least as good as any steel produced to-day, and are made 
at sufficiently low cost to allow their makers to profitably com- 
pete with American steel. 

As to working conditions, the factories of Benz, Opel, Mer- 
cedes and others are equipped in an up-to-date manner, and the 
number of their laborers is little more than that of the automo- 
biles produced per year. The output is always sold, as the fac- 
tories keep but a limited stock of automobiles, replacing only as 
many cars as are being sold out of their stores. Wages are 
certainly not higher than in America, while the average price 
paid for power in Germany is at a somewhat higher level than 
it is in this country. 

Germany has about 30 automobile factories, i. e., about 7 1-2 
per cent, of the number of American establishments, with a cor- 
responding output as compared with the American product. Ger- 
many's population amounts to more than 65,000,000 people, or 73 
per cent, of that of the United States, so that the number of 
automobiles produced and sold per capita is ten times greater 
in America than it is in Germany. Now the average economic 
power of the German individual is certainly not less than half 
that of the resident of the United States, and if this is true Ger- 
many could absorb five or— to take a still more conservative 
figure — four times as many automobiles per year as it uses now. 

The American automobile maker, selling in Germany a good 
American car at an average American price, and by means of 
American methods, will have success there in at least the same 
measure as other American manufacturers have had before him ; 
for instance, the International Harvester Company, the Reming- 
ton, Underwood and Oliver typewriter companies, not to forget 
the makers of machine tools, especially Brown & Sharpe and 
Pratt & Whitney. 

But unless the German buyers are given exactly the same facili- 
ties as are extended to American customers they will not become 
buyers. The facilities referred to are: 

1. The automobile trader has to establish local agencies bring- 
ing the product to the prospective customer. Many firms in 
Germany as well as in Austria still cling to the idea that a man 
who wishes to buy a car wishes to buy just the car made by the 
makers in question ; while the truth is that the prospective buyer 
has but a dim, dream-like vision of an automobile before his 
mental eyes and it is left for the seller to set his goods in the 
place of this ideal. 



2. There must be a central agency whence all repair parts may 
be ordered and delivered within just as short a space of time as 
is customary in this country. 

3. The agents must be Americans who do not give up or lose 
their American character in a foreign country; it is just the 
combination of shrewdness and open-heartedness as found in the 
American which appeals to Europeans, who hardly understand 
but nevertheless admire these qualities. Whether or not an agent 
possessing these qualities speaks the language of the country 
perfectly matters little. It may even be said that such a defect — 
so long as it does not form an actual obstacle to the normal de- 
velopment of relations between buyer and seller — argues favor- 
ably for success in most parts of Germany and Austria. For 
even though the irregular developments of the American stock 
and money market and the monstrous tales about America which 
are handed to the European ' public by their newspapers have 
somewhat scared them, in plain, sound business the American 
element is still trump there. 

Of course, there are some differences between the business 
conditions as they prevail in Germany on one hand and in the' 
United States on the other. But these differences are neither 
fundamental nor unchangeable, as some students in economics 
would make us believe. Agriculture, for instance, in Germany is 
in the hands of peasants, not farmers in the American sense. 
Farming in this country bears a great many characteristics of 
industry, whereas in Germany, as in most parts of Europe, the 
agricultural work is taken care of by an estate of men using 
methods well defined and developed through an evolution of a 
thousand years. Nevertheless, German agriculture is also assum- 
ing more and more the looks of farming as it is done in America ; 
for some decades the flow of population from the farm to the 
cities was noticed in Germany as it is now in the United States. 
However, the statistics of the last few years show a reversed 
tendency for Germany, and at the same time an increased use 
of American agricultural machines and a betterment in the situa- 
tion of German agrarians as well as that of German farm labor- 
ers. The modernization of German agriculture and the increase 
of wealth among those connected with it are closely related to 
each other, and as soon as this relation will be clear to the 
peasants themselves they will be still more inclined to take the 
application of the gasoline engine incorporated in a motor car. 

To make the German farmer see this side of the matter is 
another mission which cannot be filled by any people as well as 
by Americans, using the methods outlined above. For the char- 
acter of all Germans, whether connected with the industries or 
with agriculture, is essentially the same, especially since during 
modern times German agriculture and industries have become 
closely interrelated. Germans, as a rule, are hard to convince, 
but it is only a question of time when they will yield to reason, 
and to have time means but to have monetary power, which to- 
day rests in the hands of Americans. Hence it is left for them to 
overcome the resistance which is barring the progress of the 
automobile in Germany and to reap the resulting harvest. 



WHAT THE INVADER SHOULD KEEP IN MIND — 

That it is necessary to keep the best foot forward. 

That the country invaded will naturally be suspicious. 

That there should be left no ground for suspicion. 

That the shipments should conform to the custom regulations. 

That attention to the smallest detail pays handsomely. 

That catalogue sales are never made in a foreign country. 
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"Ancient" History 



Although Penned Less Than a Decade 
Ago, Much of the Following Makes 
Very Interesting Reading in the Light of Present-Day Knowledge 



THE time will come when every man will count the auto- 
mobile among his possessions, as he now lists the 
horse as a part of his chattels. Everything has a be- 
ginning. As strange as this statement may sound, the auto- 
mobile had a beginning. To look upon the mountainous piles 
of machines to-day suggests the idea that, in making the world, 
God stocked it with hundreds of thousands of automobiles, 
in the same manner that He provided the trees and rocks and 
water as an indispensable part of the virgin equipment at the 
dawn of Creation. But it is a short cry to yesterday. 

It would be interesting to know definitely how many automo- 
biles have been manufactured and put out of commission since 
the horseless carriage began to assert itself about ten years ago 
as a factor in the industrial world. 

Just as a reminder that one has but to scratch the skin of 
yesterday to find an unsophisticated people, here is a little item 
that went the rounds of the New England newspapers in the 
early part of 1902, illustrating the state of some men's minds 
at that period relative to the advent of the automobile : 

"Brockton. Massachusetts, automobilists complain bitterly 
against a law recently passed by the State (Massachusetts) Leg- 
islature,, restricting speeding within the city limits to ten miles 
an hour. Owners of automobiles have been looking up the 
records, and they find that a man can run that fast." 

The term "chauffeur," meaning a mechanic who heats some- 
thing, like a fireman or stoker, and not an easy word for Ameri- 
cans to wrap about the tongue, applied to only 800 of this class 
of men in 1900 in the State of New York, while there are over 
25.000 registered chauffeurs in the State at the present writing. 

If history is to be believed, the people of America really be- 
gan to take the automobile seriously for the first time in 1902, 
when the members of the then recently organized Automobile 
Club of America distinguished themselves on Decoration Day 
in New York City. Upon that occasion the Club "availed itself 
of this opportunity for a double trial of its vehicles." The first 
day was devoted to endurance trials; the second day to speed- 
tests of machines. "The vehicles (note that no definite name 
had been conferred in general upon any particular machine, ex- 
cept that now and then one was designated as a carriage), were 
drawn up on both sides of Eighth street, with the leaders ready 
to swing into Fifth, avenue at the word. Every car was to 
make a continuous run, except for tire troubles, police rules, 
timid horses, etc." The course was "laid out on the basis of 
average speed of 15 miles, the legal limit in Connecticut." 

So prophetic had the editor of The Automobile become, rela- 
tive to the future of gasoline as the coming propelling power of 
the automobile, that in 1902 he caused a series of essays to be 
written by experts under the title of "The Gasoline Vehicle," 
publication of which he began in his magazine in June, and 
ended in December of that year. The sub-captions under which 
the essays were printed are as follows: "French versus Ameri- 
can cars"; "Combustion in high-speed motors"; "Balancing the 
high-speed motor"; "The mechanical problems of high-speed 
motors"; "High speed and valve design"; "Vaporizers and car- 
bureters": "Ignition systems; The contact-spark": "Ignition 
systems: The jump-spark"; "Governing and motor control"; 
"Caring for the high-speed motor"; "Speed-changing systems"; 
"Transmission systems"; "Running-gears: Reach and reachless"; 
"Steering gears"; "The running gear: Frame and axle"; "The 
circulatory system." 
That the editor was correct in his prophecy may be read in 



the ensuing excerpt from an editorial discussing the motive 
power of the contesting cars in one of the early "endurance 
runs," which appeared in his magazine about the middle of 
October, of the 'same year: "It is a fact worth noticing at this 
interesting stage of development, when the motor car is recog- 
nized as a practical pleasure and business vehicle, that the one 
source of power in this, as in last year's test, is gasoline. Every 
car relied on this invaluable agent for its life and motion. Even 
the single one official entry under the head of 'Electric' carried 
an explosive motor as its prime source of power." 

Commenting upon motive power in general, the editor had this 
to say : "The development of the gas vehicle in this country was 
for years impeded by a foolish adhesion to horse-vehicle outlines. 
These 'horseless carriages,' better named 'shaftless carriages,' 
have happily passed away and an automobile is now frankly 
accepted for what it is: A road-vehicle. This stage was reached 
long ago in France, but it is only within the past twelve months 
following the fashionable craze for imported cars that it has 
been decisively approached in this country ; and even now, par- 
ticularly in the .West, there remains something to be done in this 
branch of popular education. From its inherent limitations, 
the gasoline motor lends itself with difficulty to 'shaftless car- 
riage' construction. It is heavier than the steam engine; it re- 
quires — which the other does not— a system of change-speed gear- 
ing between itself and the driving-wheels and access to it on 
the part of the operator is more frequently necessary." 

At that time public feeling as to the indiscriminate use of 
the public roads for racing must have been quite pronounced, 
for in June, 1902, this editorial expression was published in The 
Automobile: "The condemnation of speed-trials on the road, 
which presumably includes road races of all lengths, is a con- 
cession to public opinion, as well as to sentimental clamor on the 
part of the daily press. It is possibly justified under the cir- 
cumstances; but if rigidly adhered to, throughout the country, it 
is liable to have a distinctly detrimental effect upon the automo- 
bile industry." 

The first recorded newspaper use of the word "chauffeur'' in 
this country occurred in 1002, when Recorder Goff, of the 
Court of General Sessions in New York City, handed down the 
decision that in his opinion the City Magistrates have not the 
power to impose fines on an automobilist and chauffeur who are 
accused of violating the law with regulation to speed. 

According to the statement of an expert ( ?) — he was becom- 
ing numerous just about this time — part of the trouble expe- 
rienced with ball-bearings could be avoided by the simple 
precaution of renewing the balls periodically, "say once in a 
thousand or two thousand miles." 

In the course of an editorial which appeared during the latter 
part of June "the gas engine— so-called— is yet but little known 
to the public. There are three other terms which are practically 
synonymous with the broader meaning of the 'gas engine,' and 
these are the 'hydro-carbon,' 'explosion' and 'internal-combus- 
tion motors.' When it comes to immediate details of operation 
(the expansion of the resulting gas forcing the piston outward), 
which distinguishes one type of explosive motor from the other, 
a new source of confusion is found." Which goes to show 
that technical terms were as confusing in those days as they 
are in these. 

Something which appeals to the reader as funny happened 
about this time in Kenosha, Wis., where the considerate people 
started "a school for familiarizing horses with automobiles." 
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The Ancient City of Exeter, with the Venerable Cathedral Towering in the Middle Distance 



EVERY season witnesses the development of a larger field 
of usefulness for the automobile. It has passed from 
the mere pleasure vehicle into an agricultural and com- 
mercial mechanism. The use of the motor car in the political 
campaigns of the larger cities has become commonplace, and 
it does not need the dashing spirit of a Roosevelt to give to 
the machine its picturesque effects in a civic canvass. In addi- 
tion to the use of the machine to whirl the candidate or 
political orator from one part of the city to the other, it has 
proved to be valuable in the transportation of voters in those 
political districts of New England and adjacent to the Hud- 
son River where even- the rural nature of the particular sec- 
tions of country does not lead to widely scattering population. 
In England the political orator tours the excellent roads of 
the countryside in his motor car for the purpose of addressing 
the voters in the village square, and the London Times in a 
recent article describing the election methods of both parties, 
made it clear that the gardeners and butlers of the great 
estates were transported by their Tory masters to the polls in 
cars costing five and ten hundred pounds. Thus it is evident 
that the machine is not the mere pleasure vehicle of the rich, 
but it is the mechanism now being used to an increasing de- 
gree by those who seek to give stability to existing institu- 
tions. The Roman proconsuls may have delighted their 
poorer followers with games in the public forum, but it has 
remained for the twentieth century age to witness the car- 
riage of the enfranchised to the polls in luxurious horseless 

vehicles. Thus the mo- 




Impressions Gathered Dur 
Through South 




tor car has entered into 
the very arteries of com- 
mercial and political life 
in both the Old World 
and the New. 

The usefulness of the 
automobile for campaign 
purposes was impressed 
upon the writer during a 
recent tour of Devon- 
shire and Somerset. The 
machines in this instance 
played an interesting part 




The Old Dutch House in Wine Street, Bristol 
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Plymouth Hoe, Whence the "Mayflower" Sailed with its Cargo of Pilgrims in 1620 



ing a Gasoline Campaign 
west England 
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in the cementing of those imperial ties which bind English- 
men together throughout the Empire. The Bristol Chamber 
of Commerce had sent a delegation to Canada during the lat- 
ter part of the summer for the purpose of investigating trade 
possibilities throughout the Dominion. While those delegates 
toured such cities as Montreal, hilly Quebec, delightful To- 
ronto, and prairie-like Winnipeg, they were astonished by the 
length and breadth of a country which required successive 
nights in a Pullman sleeper in order to traverse its extent. 
In fact, the extent of country was so enormous that in the 
summary of the report which the delegation submitted to the 
Bristol Chamber of Commerce "spent the night on the train" 
was one of the frequent subheads of the chronicle. But if the 
delegates from Brisfcjl were impressed by the area of the 
Western Canadian prairies, the organization of an expedition 
by the Canadian Northern Railway to tour the West of Eng- 
land did in turn enable a number of Canadians and Yankees 
to view the achievements of twenty centuries of history 
within an area of country that can be tucked into one corner 
of Manitoba or Alberta. While the delegates from Bristol 
marveled at the vast stretches of steel crossing the. unoccupied 
plains of Western Canada, the members of the Canadian 
Northern expedition did in turn wonder at the remarkable 
uniformity of improved highways which traversed those coun- 
ties of Devonshire and Somerset, rendered delightful by the 
hand of God and made keenly interesting by the evidences of 
historical effort and constructive architecture adding to the 
scenery on either side of 



Looking Along High Street, Exeter 



the highways. The writer 
spent a week in Devon- 
shire and Somerset as a 
member of the Canadian 
Northern expedition and 
in a trip of 300 miles by 
motor car never once 
was it necessary to leave 
the improved highways, 
many based on founda- 
tions laid twenty centur- 
ies before by the slaves 
of Csesar's Legions. 
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But the reader does not share the interest of the writer in the 
imperial aspects of this interchange of visits between the delega- 
tion of the Bristol"Chaniber of Commerce and the representatives 
of the Canadian Northern Railway. It suffices to say that it 
was the purpose of this expedition to stimulate a twin interest 
in the scenic beauties of Western England and the fertile lands 
of Saskatchewan and Alberta. The prospective settlers of the 
wheat lands of Western Canada are not to be found through the 
columns of an automobile journal, and the nature of this ex- 
pedition is only interesting here in view of the fact that it demon- 
strates the utility of the motor vehicle in reaching a larger num- 
ber of people within a given length of time. The business as- 
pects of the Canadian Northern expedition were somewhat over- 
shadowed by the effort of loyal Englishmen, on that as on other 
occasions, to show their appreciation of that blood which is ever 
thicker than water. Thus there were words of greeting from the 
Lord Mayor of Bristol and Wells and from the representatives 
of Plymouth and Exeter; and both the importance of the junket 
and its increased possibilities were evidenced by the number of 
newspaper men who joined the expedition in automobiles secured 
by their respective journals. As a matter of fact the success of 
the Canadian Northern expedition in touring Devonshire and 
Somerset afforded ample proof of the place which the automo- 
bile is to occupy in the colonization campaign of the future. Not 
only would it have been impossible to cover so many districts 
of these two interesting counties within a week by means of the 
train, but the inclination to do so would be weak in any event, 
because observation from the side door of a coach loses its 
keeness after a couple of days of trial. But in a campaign of 
this character the automobile is of significant value because it 
enables the tourist member of the expedition to divide his time 
somewhat proportionately to the significant features of the 
scenery under observation. In other words, having an auto- 
mobile at hand the tourist is not compelled to spend three hours 
in visiting a certain cathedral or battlefield, which in fact it 
might be necessary to consume were he to make the customa-y 
visitation between train schedules. To land in England from a 
foreign shore on one Thursday morning, to attend three formal 
receptions, participate in four banquets, enjoy half a dozen 
luncheons, attend two theatrical performances, traverse such 
counties as Devonshire and Somerset, including Bristol, Wells. 
Glastonbury, Exeter and Plymouth, and to receive and make for- 
mal acknowledgment of the speeches of greeting made at these 
points and then to rush down to London, crossing the city in a 
motor tram and be aboard the same boat for the St. Lawrence 
Valley on the following Thursday afternoon, is only possible 
through the systematic use of the automobile running along im- 
proved highways. This is just what the Canadian Northern ex- 
pedition accomplished, and in view of the fact that the achieve- 
ment was due to the effective organization and manipulation of 
a score of automobiles it is certainly worthy of mention in 
these columns apart from the attention which should be given 
to unique scenes of interest throughout the trip. 

The cities of Devonshire and Somerset are becoming the 
axes of the automobile tourist traffic of the west of England. 
The gasoline tourist is content to follow the highways of 
Caesar's Legions. Thus all those who understand the science of 
carburetion and the mechanism of improved clutches may not 
appreciate the fact that successive warriors have sought to in- 
flict 'heir wrath upon this region. 

Over this portion of the West of England William the Con- 
queror passed with his troops, and a report found in the Deanery 
of Old Exeter Cathedral says he held a conference there one 
night to determine whether or not he should go forward to the 
mastery of England. In the early days of the seventeenth century 
the merchants of Bristol waxed wealthy out of the slaves and 
slave products of the West Indies and thus in turn invited the 
money lust of the Spaniards. It is not surprising, therefore, that 
the Spanish Armada steered for Bristol Channel. But the citi- 
zens of Bristol, Plymouth and Exeter to-day offer a kindlier wel- 
come to the gasoline invader than did their ancestors to the 



warriors of Caesar and the prospective Spanish pirates. The 
fact that these forces planned to pass over the highways of 
Devonshire and Somerset has pointed the way to the automobile 
tourist. Not only do these facts of history lend an additional in- 
terest to the scenic beauties of the country, but it is a fact that 
those who motor are following the easiest means of access into 
and over a delightful bit of Old England. One need not be 
surprised, then, in finding that the modern millionaire is spend- 
ing his Summer days driving over these highways which received 
their foundation from the hands of the Romans and appealed to 
the stable Dutchman. 

The automobile is of distinct value to the tourist, both within 
and without such cities as Bristol, Exeter and Plymouth. It 
is only the gasoline machine which enables an observant tourist 
to whirl within an hour from the enlarged docks at Avonmouth 
to the scene which presents itself from Clifton suspension bridge 
where the Bristol channel is seen on one side and the trees which 
cover the rising ground of the ancient Roman encampment may 
be viewed on the other. Cabot Tower, which seems a long way 
from Clifton Bridge, is only a short distance in a machine which 
in whirling over the city passes art galleries, museums and the 
homes of Burke, Chatterton and Southey. Bristol has taken a 
new lease of life and in a city famous for its Quaker establish- 
ments there is now located automobile and aeroplane works whose 
testing grounds are the very fields where Roman troops once 
camped. But the visitor to Bristol should not neglect the auto- 
mobile trip to Berkeley Castle, the seat of a family which owns 
large estates in the vicinity of Hyde Park in London. The 
seventeen-mile jaunt over the macadamized road is worth while, 
not only for the purpose of viewing the castle where King 
Edward the Second was starved in a dungeon, but it affords an 
opportunity for those interested in the back-to-the-soil movement 
to witness the conditions under which the English common man 
does or does not work. Glastonbury, the most ancient seat of 
the church in England, and Wells Cathedral, one of the most 
significant specimens of architecture in ecclesiastical luster, may 
be readily reached by automobile from Bristol. In Glastonbury 
on a Summer's day a hundred automobile tourists stop at the 
quaint village inn where London coachers have been entertained 
since the fifteenth century; and here, at a point where the drivers 
dined while the coaching horses were changed, the tourist may 
secure an enjoyable lunch while the driver replenishes the gaso- 
line supply. There are cathedrals and cathedrals in England 
from York and Durham to Canterbury and Ely, but those who 
are desirous of using the automobile to really see what there is 
to see must tour to Glastonbury as the fountain head of the 
religious architecture of England. 

The tourist may take a morning train from Bristol to Exeter 
or he may make the drive between the cities by machine. Exeter 
is a city of past and present history. It possesses twenty cen- 
turies of continuity, while the modern automobiles line the narrow 
street in front of the ancient Guild Hall the Town Clerk in the 
assembly room is displaying a municipal charter granted in the 
year 1200. The Royal Clarence and Rougemont Hotels are now 
the automobile centers where once coaching parties tarried for 
the night. These hostelries are of unique and historical interest, 
both because of the part they have played and are playing as 
centers of coaching and gasoline traffic and because of the 
notables who have sojourned within their portals. Then there is 
Exeter Cathedral and the Deanery of Exeter, not to mention the 
Dean himself, who is a classical institution. Over on the other 
side of the town Rougemont Castle, built by William the Con- 
queror, merits the attention of the tourist, and along High Street, 
which is the central thoroughfare of Exeter, the variety of archi- 
tectural display recalls the successive generations who have lived 
and built in this venerable community. High street is long, nar- 
row and withal keenly historical. The highway is one of 
the institutions of England. It is a city pride. That was evi- 
denced when a part of the population objected to granting a 
franchise to the company that wanted to run tram lines through 
the town. Some residents of the ancient city declared that a 
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noisy tram had no place in such a thoroughfare; others asserted 
that the coaches had run for fifteen successive centuries on High 
street and it was now no time to discourage the women who 
drove into the town for their morning shopping by permitting a 
method of traffic tending to scare the horses of the good ladies; 
but the spirit of modern progress prevailed and now through 
High street passes the double-decked tram car. Indeed, the 
plump horses of the Devonshire ladies seem to have become 
familiar with the noisy tram and to-day they stand without hitch- 
ing while the ladies do their shopping in easy-going fashion ; 
and as one city father explained, whether or not the horses stand 
hitched or unhitched, it is a fact that the motor car has taken 
the place of the squire's good horses. This does not mean that 
the horse will ever disappear from the highways of Exeter, but 
it implies that in other towns, as in Exeter, the mechanism of 
travel must conform to the spirit of the age. This is another 
evidence of the part that improved transportation is playing in 
the development of the whole population. While many of the 
city fathers opposed the coming of the tram because it would 
disturb the horses of the shoppers, and because the streets were 
really too narrow, it must be remembered that the women who 
come in from the country shopping of a morning are of the 
well-to-do class and the absence of the tram placed a burden upon 
the poorer citizens. Now the tram passing through High street 
provides a ready means of transportation for the working popu- 
lation, while the well-to-do have invested in automobiles. This 
means that both the middle classes and the well-to-do are mov- 
ing along the narrow highways more rapidly and the danger and 
vexation of congestion are diminished. This is only one of the 
many lessons which the coming of the automobile impresses upon 
the mind of the tourist observer. 

Improved highways lead into and out of Exeter in all dine 
tions ; not the least interesting roadway is the one going over 
to Escot, the seat of Sir John Kennaway, and then on to Ottery 
Street, Mary"s Church and Chanters House, for many years and 
now connected with the famous Coldredge family. Then it is an 
easy jaunt over to Sidmouth-on-the-Sea, once the home of the 
Princess Victoria and now one of the best-known hotel centers 
of the West of England. Now we are in the land of Raleigh and 
Drake, and those who travel by gasoline over old lands may 
marvel at the achievement of these men who led in the journey 
to the new lands by sailing vessels. Hayes Barton was the birth- 
place of Sir Walter Raleigh and the five-century-old house came 
into view as the line of automobiles rounded the curve from the 
village: it affords one a clear insight into the domesticity of the 
fifteenth and sixteenth centuries. Xutwell Court is the seat of 
the Drake family and Buckland Abbey contains many interesting 
relics of the famous Sir Francis. Then it is possible to continue 
the gasoline tour to Totnes. It is one of the quaintest towns 
in Devonshire and perhaps one of the most ancient in view of 
the tradition that Vespasian landed there on his way to the siege 
of Exeter. Dartmouth should be the next station on the gaso- 
line railroad, both because of its present and past history. Gilbert. 
Drake. Raleigh and Davis have associated their names with the 
town and for centuries the naval students of England have 
been trained at the Dartmouth Xaval College. The adaptability 
of the automobile is shown by the fact that it enables the tourist 
to cover the site of Roman, Norman, Dutch and English achieve- 
ments within a three-day trip. Railroads may go faster, but the 
delay in waiting for the next train is a greater disadvantage than 
proceeding by a more circuitous overland route. 

But the Yankee automobile tourist cannot afford to miss Ply- 
mouth in a trip through the West' of England. Those who tour 
N'ew England do not fail to make the trip from New Plymouth 
up the coast of the Old Bay State to the North Cape. But see- 
ing the new without the old leaves a void. If it is proper to 
make an American Mecca of Plymouth rock, it is equally im- 
portant to visit Old Plymouth, associated with the outgoing of 
our forefathers. And those who have been pleased with the 
coast of the Old Bay State will be delighted with the harbor of 
Old Plymouth as they pass along the Hoe in their gasoline 



vehicles. In capacity and beauty Plymouth harbor is unsurpassed 
on either continent. It has won the approval of the scenic 
artist and the naval engineer. There the fleet sets forth and 
there the Dreadnoughts are frequently anchored. 

Now the incidents of this tourist and colonization campaign 
conveyed ttuir lessons. The gasoline caravan moved with mili- 
tary precision, thanks to the remarkable organization perfected 
by the chairman of each town. The writer had some notion of 
what may be accomplished in the course of a day's work through 
the use of his roadster on American soil; but the excellence of 
the highways, the continued interest attaching to the passing 
scenes, coupled with the remarkable organization perfected 
through the use of the motor cars, will not be forgotten by 
those who participated. 



Attention to Detail 



As the Price of a Car Increases, 
so Should the Inclusion of Detail 
Refinements 



AN example of detail refinement will be seen in the accom- 
panying illustration. The car, an English one, is made 
only in one model ; consequently the multiplicity of parts that 
a manufacturer is troubled with when he tries to turn out a 
model for every requirement is avoided. At the left side of the 
picture will be seen the tap for the gasoline control. Every 
time the brake or clutch is operated, the driver uses the steering 
wheel to a certain extent to form a leverage, and this rocking 
motion as well as the side thrust the pillar receives while round- 
ing a corner fast must in time have a detrimental effect on the 
parts if some means is not provided for strengthening. The 
scheme here depicted is simple, and as the foot of the tube S2 rests 
on the frame cross member one is not dependent Hpon bolts pass- 
ing through the wooden dash. The pressure pump, P, is placed 
in such a manner that it is quite an easy matter to give a few 
strokes even while the car is traveling. The gauges, Gl and G2, 
are for the oil pressure for the motor and gasoline pressure for 
the carbureter. Lubricator glasses are apt in time to become so 
dirty from the carbon that mixes with the oil that it is almost 
impossible to see if the circulation is as it should be, but with 
a gauge it is possible at night as well as during the daytime to 
keep an eye on this most important function. C is a clutch-stop 
that is actuated by declutching sufficiently to bring it into contact 
with the male member. 




Refinements on the car add to (he joys of automoblling 
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Comparisons of Fuels g£^Jg£*S5£ 

look the Presence of Fuel Value in Every Hydro-Carbon 



PERHAPS the greatest reason why some automobilists fail 
in their understanding of the automobile motor is due to 
their lack of understanding of themselves. Perhaps it is 
indolence rather than lack of understanding; it may be a simple 
case of languor; there are many things that we know about in a 
vague sort of way, but we fail to profit by vague knowledge 
owing to our desire not to be troubled. At all events, in order to 
be able to widen the literature of the subject and to help auto- 
mobilists to help themselves, it becomes necessary to ramify, to 
find a more comprehensive definition of fuel than that which is 
involved in the mere discussion of gasoline. 

We say that gasoline is a hydro-carbon; that it is composed 
of hydrogen and carbon, with a chemical formula of GH,«, and 
that the calorific of the fuel is not far from 19,000 B. T. U. The 
probabilities are that this sort of discussion may be continued 
for a decade without widening the circle of readers, owing to 
the fact that most of us have very little inclination to keep in 
mind the magnitude of the calorie and just what it means when 
fuel problems are being discussed on a thermal basis. 

But instead of talking about internal-combustion motors, as 
they are made by man and placed in automobile chassis to propel 
automobiles, supposing that we look upon man as an internal- 
combustion motor of the natural type and see how the fuel prob- 
lem is handled in his case. In the first place, let it be understood 
that the make-up of man is such that he is provided with a fur- 
nace in which fuel is burned and that the fuel is referred to as 
having a calorific value when scientists desire to ascertain quali- 
ties of so-called food. In a word, the fuel value is the food 
value when reference is had to the fuel that man consumes. Of 
the food that man is so fond of, none of it is so impoverished 
that it is lacking in calorific. The very instant that a substance 
is deprived of its calorific it ceases to be good as food. This is 
proof of the fact that what man eats is fuel. It is the same with 
a motor; immediately the fuel is deprived of its calorific that 
very instant it fails to be of use in the motor. 

As a further proof of the similarity of the requirement of fuel 
for man and motor, all that is necessary is to show that every 
food that is good for man may be used as fuel for a motor. 
True, the food that man partakes of must be prepared for the 
motor; in other words, it must be cooked. But the same is true 
of the food for man; it must be cooked. The digestion of man 
and the same property in a motor do not differ so very much 




Fig. 1 



-Combination Are apparatus made by the Knox Company, 
which Is designed for quick and efficacious work 



from each other. At all events, in the further explanation of the 
matter, it will be desirable to present a tabulation of foodstuffs 
and tell of their relative values, merely to show that there are 
such definite relations that it is necessary to use a common term 
in order to arrive at a common understanding, and the real point 
to be remembered is that this term is the one that must be used 
in estimating the value of fuel used in a motor; 

CALORIFIC OF FOOD STUFFS OF AVERAGE VALUE 



Calories 

Description per pound 

Bacon 3,080 

Beans 1,615 

Salt pork (fat) 3,510 

Sugar 1,820 

Flour 1,644 

Beef 1,460 

Tubers (raw) 376 

Onions 226 

Oatmeal 1,850 

Corn meal 1,646 

Corn starch 1,820 



Calories 

Description per pound 

Butter 3,615 

Rice 1.630 

Milk 418 

Peas 1,565 

Cheese 1,620 

Ham 1.950 

Barley 1,820 

Oysters 230 

Crabs 526 

Crackers 1,920 

Chocolate 2,250 



The next thing to remember is that an average man requires 
enough food to give 3,650 calories of energy within 24 hours. 

That we are now on the threshold of a marvelous story, a 
theme that has to do with brain efficiency, whereas a motor has 
thermal efficiency, is easily seen. If the requirement of a man, 
as measured in thermal value — in other words, in calories — is 
limited to 3,650 calories per 24 hours, it stands to reason that 




Fig. 2 — Showing a Knox Are engine projecting a stream, taking 
water from a convenient spillway 

man cannot, in muscular display, deliver back more than 3,650 
calories in 24 hours, and even then the delivery would be on a 
basis of 100 per cent, which is too good to be true. 

But some of the food nourishes the brain cells of man; these 
cells, instead of being exhausted in the delivery of mechanical 
work (muscular activity), are capable of phenomena of thought, 
action of a more efficient character than muscular work pro- 
duces, and man, under the impetus of thought, builds a machine 
that will do hundreds and thousands of times the work that he 
is capable of doing, directly, in a given time. 

Some of the calorific of the food that man partakes of, remem- 
bering that it nourishes the brain, is utilized in a most mysterious 
way, let it be said, making it possible for him to build a machine 
that is of far greater fuel capacity than he is, so that, while man 
is incapable of acting as a very large furnace for the burning up 
of fuel, it is nevertheless his peculiar ability to abstract from 
fuel (food) this peculiar efficiency that has been denied to every 
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other animate thing, and, recognizing his shortcomings as a fur- 
nace in which to burn fuel and abstract its energy for power 
purposes, he thinks out a machine that is capable of doing what 
he is unable to accomplish by direct means. 

Efficiency Is Denoted in Many Ways 

If it may be taken for granted that all energy comes from the 
fuel that is taken into the furnace of man or motor, it would 
seem as if efficiency is a marvelous property, capable of many 
ramifications. In the motor, as it is used in the propulsion of 
the automobile, it is thermal efficiency that is wanted, and if 20 
per cent of the thermal value of the fuel is turned into mechan- 
ical work the average engineer is much elated. 

But the motor of the automobile is not the possessor of 
brains — that delicate organism of man. The automobile motor 
is limited in scope to the translation of the calorific of the fuel. 
Is this limit absolute? Is there no way by which the motor can 




Fig. 3 — Showing a Knox fire equipment In action, delivering a 
standard stream from an adjustable nozzle to a great height 

be brought to a higher state of calorific perfection? Certainly 
there is t Some of the fuel, it will be remembered, is partaken of 
by the man who makes the motor; he must think while the 
motor works, and the motor must do the work so that the man 
will have time to think. What will be the result? The motor, 
by working, helps the man to think — that is to say, the man has 
time to think because he has a. part of him (the product of his 
brain energy) concealed in the motor, and while the motor is 
performing the man is thinking. 

While we are thus fixing a relation between man and the motor 
that he contrives, we are also making headway in the matter of 
the better understanding of fuel. But there are missing links. 
How is it that food is the same as fuel, even if food can be 
estimated as to its value in calories? But this is not a difficult 
task at all. Food is prepared for the stomach of man in order 
that it may be the more readily assimilated. In the same sense it 
is desirable to prepare the food so that it will be readily assimi- 
lated by the motor. All foodstuffs are capable of being reduced 
to alcohol. Man keeps up the supply of alcohol for his own use ; 
there are those who maintain that there is too much of this food 
being prepared for those who seem to like it Alcohol, the prod- 
uct of all vegetable matter, and, if necessary, easily obtainable 
from hydro-carbons, is in suitable form to serve as fuel for in- 
ternal combustion motors as well as food for reflection. Now, 
what is the calorific of alcohol? It is given by Baillie as 5,270 
calories per liter. This value is just as feasible as a rating of 
the alcohol as a food for man as it is as a fuel for a motor. The 
reason why it is disastrous to man if it is taken in quantity is 
calorific — it is a very concentrated food. In a general way, it 
would appear that food digests rapidly or slowly, depending upon 
its calorific. It is also true of food that it is liable to distress the 
partaker if too much of it is indulged in, and the higher the ca- 
lorific the greater the danger of distress. 

Reverting now to the motor for the simile: those who talk 




Fig. 4 — Side view of the Knox fire-fighting equipment, showing 
the location of the fire engine amidships, the swivel nozzle and 
many refinements in point of detail 

about the ills of motors, while they use different terms in making 
their explanations, really could accomplish the end without getting 
out of bounds. If, for illustration, gasoline is used, the motor 
will show signs of distress if too little of the gasoline is sup- 
plied. In other words, the motor will become wearied; it will 
tire out. When a man is exhausted he stops exerting himself, 
and when a motor is wearied it does the same thing. A man 
may become tired even though he is supplied with an adequacy 
of the most efficient foodstuffs; he then reaches the limit of his 
capacity as a machine. This is true of a motor also ; the motor 
is then said to be working beyond its rated capacity. But sup- 
posing a man eats too much of good food, or a quantity of in- 
ferior provender, what is the result? The man has an attack of 
indigestion. It is the same with a motor; if the food is too rich 
the motor labors under a bad case of indigestion. Going back 
now to the man; if he has strange gases generated in his diges- 
tive tract it is termed acute indigestion — the man is liable to 
expire. When a motor is poorly scavenged, in other words, 
when the cylinder (the stomach) is choked up with strange 
gases, it, too, is liable to expire — the motor will stall. 



Some Phase* of the Question, 
Fire-Fighting Allt08 wlth Special Reference to In- 

creased Efficiency 



EVERYWHERE throughout the country the fire depart- 
ments of the many municipal governments are investigat- 
ing automobile fire-fighting equipment, and an impetus is 
being given this branch of the art, due to the good experience 
which is being had with the equipment thus far tried out. In a 
measure fire departments look to the big cities for their example, 
and it is pleasant to observe that even New York City, which is a 
little too conservative in the matter of the adoption of relatively 
new things, has passed upon and accepted the automobile as a 
leading feature in its campaign against destructive fires. As a 
matter of fact, since the introduction of the high-pressure main 
system in New York, it was found that animal power for the 
hose-wagons and other fire equipment was totally inadequate. 
The time arrived when to put up with anything less than auto- 
mobile propulsion was to admit that the fire-fighting equipment 
could only be regarded as inharmonious. 

In some respects the smaller cities took the lead from the auto- 
mobile point of view, and in these days it is difficult to find a 
city of moderate size that is considering anything but automobile 
equipment. The smaller cities pride themselves upon their 
sprightliness in seeing the light as it shines from the lamp of 
progress, and they set a good example to the great metropolitan 
districts, particularly in the matter of fire-fighting equipment. 
As an indication of the trend in automatic fire apparatus, the 
illustrations as here offered of the Knox apparatus will suffice. 
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Does the Compression Vary with 
the Speed ? 

Editor The Automobile: 

[2,494]— I should be interested to know 
through your "letters" column if the com- 
pression of a four-cycle motor varies with 
the speed. Also what is meant by piston 
speed in feet. J- W. D. 

New York. 

Compression will vary in a four-cycle 
internal combustion motor in proportion 
to the scavenging of the cylinder during 
the exhaust stroke, and this again is de- 
pendent upon the speed of the motor. In 
the curve plotted in Fig. I it will be seen 
that the compression at 300 revolutions 
per minute is 67 above atmospheric, which 
is equivalent to 81.7 pounds per square 
inch. The curve rises gradually to 78 
pounds per square inch above atmospheric 
at an engine speed of 1,000 revolutions per 
minute, after which it drops gradually, ow- 
ing to the choking effect of the strangled 
exhaust, part of which remains in the cyl- 
inder, preventing the piston from sucking 
against a vacuum as it does in a case where 
everything has been expelled from the 
cylinder before the suction stroke starts. 

Piston speed in feet of a motor is found 
by multiplying the number of revolutions 
per minute by twice the length of stroke 
in feet. 



What Some Subscribers Desire to Know 



pressure the brake is applied. Some peo- 
ple like to drive using the engine com- 
pression as a brake, aiding the stopping 
by judicious application of the foot brake. 
In the case where cars have single-pedal 
control the hand brake must be substi- 
tuted instead. 



Incrustation in Water Jackets 

Editor The Automobtle : 

[2,496] — Will you advise me as to the 
advisability of using kerosene for cleaning 
scale from the water jacket and radiator? 
I know of steam engineers using same to 
clean scale from a steam boiler. The op- 
eration consists of adding quite a little oil 



One-Pedal Control 

Editor The Automobile: 

[2,495] — As a subscriber to T HE Auto- 
mobile and a prospective automobile 
buyer, I wish you would explain to me 
the principle of the one-pedal control. 

F. Waguespack. 

Mount Airy Plantation, La. 

The principle of the one-pedal control 
consists in utilizing the one pedal for two 
operations. As will be seen in Fig. 2 the 
pedal on the left operates the clutch and 
foot brake; the pedal oti the right is sim- 
ply for the accelerator, which can just as 
easily be operated by a hand lever. The 
action of the left or larger of the two 
pedals is so arranged that by pressing it 
down to about half its travel it with- 
draws the clutch and. with the further 
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Fig. 1— Chart showing variation of compression In a four-cycle 
motor at different speeits 



Kig. 2— Showing installation ot one-pedal 
control 



with the water, running the engine rather 
warm and then flush with water pressure. 
Gravity, Iowa. C. B. Bailey. 

The use of kerosene to remove the scale 
should answer, as the effect of kerosene is 
to dislodge from metal anything that is^ 
not permanently united to it. For instance, 
a drop of kerosene in the base chamber is 
sufficient to break up the unbroken film of 
oil in the bearing. The 
kerosene frees the par- 
ticles of scale and they 
can be afterward re- 
moved. There are parts 
of the water jackets, 
such as the exhaust 
valve pockets, that are 
subjected to great heat 
and where the scales are 
liable to form quickly 
and where the circula- 
tion is sluggish owing 
to the restricted area. 
A method of getting at 
these interstices is shown 
in Fig. 3. A copper pipe 
is attached to the end of 



The Editor invites owners and driv- 
er* of automobiles who are subscribers, 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible in each case, and a sketch, 
even though It may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered In these 
columns In the order of Its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



the hose connection in some suitable man- 
ner. It is possible to work such a pipe 
around and with the pressure of the water 
after the scale has been freed there should 
be no difficulty in removing it. 



Tank Might Explode with Disas- 
trous Results 

Editor The Automobile: 

[2,497] — Can you suggest an inexpensive 
method of installing a compressed-air ap- 
paratus in a small private garage. The air 
is desired for inflating tires, cleaning up- 
holstery, etc. Can an ordinary 40-gallon 
water boiler be used as a storage tank? 
What compresses would you recommend 
and what motive power will be the most 
satisfactory? If an electric motor is used, 
what horsepower will be required? Space 
in the garage is limited and very little room 
can be allowed for the outfit. 

Subscriber. 
There is no inexpensive way of handling 
nitro-glycerine, gunpowder, steam or com- 
pressed air. You should not be permitted to 
employ anything but a tested tank if it is to 
be used to hold compressed air for inflating 
purposes, due to the fact that the air is an 
elastic body, and if the tank fails to sup- 
port the pressure it will be disrupted wth 
disastrous results. Any tank employed for 
this purpose should be given a hydrostatic 
test under 150 pounds per square inch. 



Si 




K 



Conflict of Thought Involved 

Editor The Automobile: 

[2,498] — Through the column of queries 
will you kindly state why chain drive is 
used in preference to shaft in automobiles 
of heavy service, and in your opinion 
which is the more practical ? 

Chester H. Morse. 

Taunton, Mass. 

There seems to be no satisfactory ex- 
planation to the problem you present. In 
the early days of automobile work, chains 
were used exclusively, and later on, when 
the shaft idea took root, it was tried out 
on the relatively small sizes of cars. You 
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What Other Subscribers Have to Say 



The Editor invites owner* and driv- 
er* of automobile* who are subscriber* 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication In these columns for the 
worthy purpose of aiding brother auto- 
moblllsts who may be In need of Just 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
■ketch when It I* possible to do so, 
and the name and address of the 
writer should be given a* evidence of 
good faith, adding a nom de plume If 
the writer dealre* to withhold hi* 
name from publication. 



might like to know that there are more 
chains used on small cars to- day than 
there are employed on the more preten- 
tious models. This fact would seem to 
indicate that both chains and shaft drives 
are optional to a good designer; moreover, 
it would seem that the limit has not been 
reached in the application of these 
methods. 



Depends Upon Design and Pro- 
portions 

Editor The Automobile : 

[2.499]— At this season of the year when 
many automobilists are overhauling their 
motors, some others, like myself, would be 
interested to see in your "Practical Ques- 
tions Answered" column some information 
regarding clearance between piston and 
/cylinder, clearance between edge of piston 
ring and edge of ring groove in piston, ad- 
vantages or disadvantages of slant joint 
for rings compared with square cornered 
step-joint, clearance between ends of rings 
vat joints when compressed to diameter of 
'the cylinder, width of rings and number 
of rings in each piston. I know from ex- 
perience that it is difficult to get definite 
information regarding the minimum and 
maximum limits allowed by those in a po- 
sition to know what the best practice is, 
and many motors after they are taken 
down are reassembled without making 
changes necessary to obtain satisfactory 
< — results. H. B. Tiltos. 

^^■S^ Laconia, X. H. 

The clearance of the piston of a cylinder 
will depend upon the design of the same, 
and the efficiency of the cooling system. 
For a poorly designed motor the clear- 
ances might be as follows: 





Diameter of cylinder 

4 1 -2 Inches 

5 1-2 Inches 



Diameter of piston 

4.485 
5.480 



There are quite a number of motors that 
'operate on a closer fitting set of pistons 
than those indicated above. The piston 
ings should be so fitted that they will 



move freely in all directions under slight 
hand pressure. The joints of the rings 
should not be fitted too close; it really 
does not make a great difference which 
kind of joint is employed. 



Busy Inventing Complications 

Editor The Automobile: 

[2,500] — As I am a constant reader of 
The Automobi e I feel at liberty to ask 
you a question or two: 

1. Is there a need of, call for, or use 
for a pneumatic clutch, one that will go in 
the space of the ordinary flywheel of the 
engine, take up gradual hold, simple, and 
foot-controlled? Has there been anything 
in that line tried before? 

2. Will the touring car of the future 
have arched axles (giving great clear- 




ing. 3- 



-Metho.i if removing siae from water 
jacket 



ance), jackshaft with two worm shafts to 
rear wheels, with ratchet to go ahead and 
coast, and locking by foot-pedal to back 
up? To make myself plainer, worm and 
pinion to be substituted for old style dou- 
ble side chain drive. Of course worm 
shafts to have extensible universal joints 
to be in condition to take care of road in- 
equalities. It seems to me there is an 
"open spot" including very large wheels, 
double solid tires, pneumatic suspension, 
etc., that has not been gone over by auto- 
mobile manufacturers. 
Any opinion you may- 
care to hand down on 
these brainless quav- 
erings of an autoless 
enthusiast will be ap- 
preciated. 

F. L. Bringhurst. 

Alexandria, La. 

The great question 
in the automobile 
business is to turn 
some of the attention 
to the simplifying of 
the mechanisms and 
the elimination o f 
parts which cannot be 
said to have a true 
functioning relation. 



If you can improvise a pneumatic clutch 
that is better than anything else, it will 
doubtless be a good thing. You would 
have to prove that your ratchet idea is 
superior to a differential. 



Wiring Diagram Wanted 

Editor The Automobile: 

[2.501] — I should be obliged if you will 
through your columns give me a wiring 
diagram of a K-W magneto; particularly 
how the wires from the distributer con- 
nect to the plugs. Wiracram. 

Xewark, X. J. 

The diagram, as shown in Fig. 4, is no 
doubt what you desire. Most engines of 
the four-cylinder type fire in the manner 
shown, but should yours be different the 
best way to be sure is to watch the open- 
ing of the valves, which will give you the 
sequence of firing. You will notice that 
the wire marked 3 is attached to No. 4 
cylinder. 



Might Require the Same Distance 
for Beth Cars 

Editor The A u: «>:.:< :bii i: : 

[2,502] — Smr.e tiir.e ago I read of some 
comparative tests of the distance in which 
automobiles, horse-drawn vehicles, etc., 
could be stopped when going at a certain 
rate of speed. As I think I saw it in your 
paper I am enclosing stamp for that issue 
which contains the article. 

Another thing which I should very much 
like to be enlightened upon is this: In 
what ratio does the friction of tires to the 
roadbed and the weight of the car in- 
crease? The question which I am trying 
to decide is which will stop the quicker, a 
car weighing 2,000 pounds or a car weigh- 
ing 4,000, both going at the same rate of 
speed, and both having their rear wheels 
suddenly locked. O. \V. S. 

Little Falls, N. Y. 

The tests to which you refer were con- 
ducted on a Long Island road of rather 
poor quality under the direction of Logan 
Waller Page, Commissioner of Highways, 
but owing to lack of adequate preparation 
and to the selection of a poor road, they 
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Fig. 4 — Showing wiring diagram of the K-W magneto 
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Fig. 5— Illustrating method of calculating 
grade percentages 



were not regarded by some as being, of 
great value. It was found at the time that 
doubling the speed of a car quadruples the 
distance in- which motion can be arrested. 
It is further indicated that it took about 
the same distance in which to stop a mo- 
tor cycle as it did a horse-drawn vehicle 
or an automobile, speed for speed. It is 
scarcely to be supposed that all automo- 
biles will perform precisely alike in this 
regard, since it cannot be said of them that 
the weight distribution is the same for all. 



^ Method of Measuring Grades 
Illustrated 

Editor The Automobile: 

[2.503] — Please answer the following 
questions through your columns: 

1. What is a 50 per cent hill? 

2. What would a 100 per cent hill be? 

3. What per cent, would a hill that is 
nearly perpendicular, say 85 degrees, be? 

4. On what per cent grade would the 
average automobile lose traction? 

Des Moines, Iowa. W. P. 

Referring to Fig. 5 you will find that a 
50 per cent, grade is a I in 2 grade; in 
other words, for each two feet that the 
car goes along the road it must go up one 
foot. According to this method of proce- 
dure a 100 per cent, grade is one in which 
the car goes up one foot for each foot of 
horizontal travel. In taking advantage of 
the illustration, it will be desirable to un- 
derstand its graphic construction, which is 
as follows: 

If it be assumed that the base of the 
triangle represents a line 1,000 feet long 
and that the first sloping line represents a 
road having a rise that brings it 50 feet 
above the starting point, this is figured as 
50 feet in a thousand, or 5 per cent, in 
other words, one foot of rise for every 
20 feet; but the latter distance does not 
mean distance actually traveled by a car in 
ascending such a slope, but distance meas- 
ured horizontally with reference to that 
slope. The grade is measured by the tan- 
gent of the angle of inclination and not 
by its sine, so that a grade which repre- 
sents 100 per cent, corresponds to an an- 
gle of inclination of but 45 degrees, and 
not 90 degrees, or perpendicular, as is com- 



monly supposed. At the upper end of the 
next sloping line the elevation would 
amount to 66 2-3 feet, which is equivalent 
to a rise of 6 2-3 feet for each 100 feet 
traveled horizontally. So one in three cor- 
responds to a 33 1-3 per cent, grade, one 
in two to a 50 per cent, grade, and so on 
until a 100 per cent, grade is reached, 
which is equal to a 45 degree angle. 



Economy Lies in Operating the 
Automobile at a Low Speed 

Editor The Automobile: 

[2,504] — I have been much impressed 
with the value of your query department, 
which brings out points of value even to 
an experienced autoist. 

I am at present much interested in the 
question of gear ratios. I am driving a 
191 1 car, weighing 3,245 pounds when 
equipped for the road, but without people 
in it. This car is geared 3 7-i6 which I 
find hardly satisfactory for our road con- 
ditions, which are complicated by deep gut- 
ters at many street intersections, and by 
having an almost irresistible desire to take 
the by-paths and explore the country thor- 
oughly. I am thinking of putting tires to 
measure 37 x 4 1-2 inches on the rear 
wheels of this car, which has 36 x 4 tires 
on it now, and wish to have your sugges- 
tion as to the most practical gear when you 
take into consideration the fact that the 
clutch is the best ever, and that the A. L. 
A. M. horsepower rating is 32.4 horse- 
power. Is the lower gear more economical 
as to tires and engine strain? I under- 
stand it is more expensive as to gasoline. 

Memphis, Tenn. Real Estate. 

This problem may be viewed from two 
angles. The first fundamental basis in the 
search for economy lies in the operation 
of the automobile on the road at the low- 
est desired speed. The second thought is 
that the motor should be permitted to run 
at the lowest speed which will register 
with its highest thermal efficiency. 

The first idea is very readily disposed of. 
Every automobilist has it within his power 
to elect to be satisfied with a moderate 
speed of traveling on the road. The sec- 
ond idea is not so readily disposed of. 
Motors as they are designed and con- 
structed have characteristics which are not 
disposed of by considerations of displace- 
ment. Some motors perform best at 800 
revolutions per minute, and others at 
higher speeds up to 2,000 revolutions per 
minute. If you can satisfy yourself rela- 
tive to the best speed at which to operate 
your motor it will be a simple matter to 
fix upon a gear ratio that will satisfy the 
two considerations, i. e., the speed of the 
motor on the one hand, and the speed of 
the car on the road on the other hand. 
But in this case all that you propose to do 
is to increase the diameter of the rear 
wheels a little, and your previous experi- 
ence with the car should suffice to tell you 
whether or not the motor has a sufficiency 
of reserve power to warrant you in adding 



to the load on the motor. The probabili- 
ties are that you are in the danger zone, 
and instead of a ratio of 3 7-16 to I it 
might be desirable to change to a gear set 
that will give you a ratio of 4 to I. You 
will have to examine the gear housing and 
find out whether or not there is room for 
a larger bevel gear. At all events it will 
not be desirable to reduce the teeth on the 
bevel pinion to a number below 14. 



Two-Cylinder Motor Crankshaft 

Editor The Automobile: 

[2,505] — I would be pleased if you will 
inform me through your journal as to the 
proper location of the cranks for a two- 
cylinder vertical engine. My engine does 
not run smooth and I have been told that 
it is the fault of the crankshaft. The way 




Fig. 6— Showing two types of two-cylinder 
crankshaft construction 



the shaft is at present is when one piston is 
up the other is down and when the engine 
is running from 1,200 to 1,500 revolutions 
per minute it shakes considerably. 

St Louis, Mo. A. Smith. 

The design of crankshaft in your motor 
is the better of the two, and it stands to 
reason that at the speed you mention that 
there is going to be vibration, as the nor- 
mal speed of a two-cylinder motor should 
not exceed 800 to 1,000 revolutions. 

One method of decreasing the vibration 
is to increase weight of the flywheel, and 
this can be done by sending it to the foun- 
dry with instructions to them to "wrap" it 



If water is in the gasoline it will flow to 

the carbureter. 
If water flows to the carbureter it will 

pass up into the nozzle. 
If water reaches the nozzle it will serve 

as a cork, preventing gasoline from 

flowing out 
If water thus stays the flow of gasoline, 

the mixture will become unbalanced. 
If the mixture becomes unbalanced the 

motor will fail to deliver its usual 

power. 
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Effect of Wind and Area on Speed 

Editor The Automobile: 

[2,506] — I should like to know in what 
proportion the wind resistance increases 
with the speed of a car. A Reader. 

Detroit, Mich. 

At speeds below twenty miles per hour 
the effect of wind resistance, so called, is 
below the noticeable point when an at- 
tempt is made to measure its magnitude. 
Considering surfaces at right angles to the 
normal plane of travel of the automobile, 
the wind resistance, as measured in 
pounds per square foot, while it begins to 
show at about fifteen miles per hour, 
rises slowly, reaching about 2 1-2 pounds 
per square foot when this speed is doubled. 
Further increases in speed result in a rap- 
idly increasing rate of resistance to travel 
as measured in pounds per square foot, 
and at 60 miles per hour this effect is 
slightly over 13 pounds. Increasing the 
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Fig. 7 — Chart plotted to show the Increase In 
wind resistance with speed 



speed again up to ninety miles per hour in- 
creases the effect of wind resistance so 
that it is represented by the considerable 
figure of 29 pounds per square foot, ap- 
proximately. The curve here given shows 
the results of tabulation involving these 
factors and illustrates the necessity of 
treating with this question of front area. 

There are two possible remedies in an 
attempt to reduce the ills of wind resist- 
ance, one of which lies in the greatest pos- 
sible reduction of front area, and the other 
involves wedge shapes and a smooth ex- 
terior. If cooling depends upon a radiator 
in front, the area of the radiator exposed 
is, of course, regulated by the cooling 
requirement A certain amount of air 
must rush against the cooling surfaces, 
so that the air molecules will sponge 
heat out of the cooling water as fast as it 
is enabled to penetrate the walls. The 
ability of the radiator is increased with the 
speed of the car up to about twenty miles 
per hour, but beyond this point front area, 
from the cooling point of view, is not a 
factor. The front area, as regulated by 
the radiator, therefore, must be such as to 



permit a sufficient weight of air to brush 
over the cooling surfaces at a speed of 
twenty miles per hour. 



Oxidizing Brass Parts 

Editor The Auiomobile: 

[2,507] — There are several parts of my 
car that I should like to oxidize to over- 
come the cleaning problem. I have noticed 
lamps all black that have evidently been 
oxidized, and as I do not wish to throw 
my present ones away if there is any sim- 
ple process that I could carry out myself 
to effect what I want, I should be glad 
to hear from you through your valued 
columns. Troublesome. 

Fort Worth, Tex. 

If you dissolve 100 parts of copper ni- 
trate in from 100 to 200 parts of water it 
is possible to form a solution in which the 
parts can be immersed or, if too large, the 
solution can be painted on. Then drain or 
shake off the surplus solution and heat the 
article to decompose the copper salt into 
a black copper oxide. The heating can be 
carried out either over a clear coal fire or 
in a closed muffle furnace. 

Copper may be darkened by washing the 
surface with a solution of 5 drachms of 
nitrate of iron and I pint of water. 



There Are Other Considerations 
Besides 

Editor The Automobile: 

[2,508] — Please answer the following 
through your question column: 

How much more friction is there in a 
plain white metal bearing than in a well- 
made roller bearing? About what is the 
difference between plain roller and ball 
bearings as regards friction and wear, and 
the amount of power consumed? 

High River, Ala. E. H. Schbonder. 

The friction of a plain white bearing 



would really be the friction represented by 
shearing the lubricating oil which forms 
the working film between the white metal 
and the shaft It is not believed that the 
ball and roller types of bearings are used 
exclusively on account of their anti-fric- 
tion qualities. These types of bearings 
would work for quite a long time without 
any lubricating oil, whereas a plain bear- 
ing would heat up and "freeze" perhaps 
in a few minutes. 



Two-Cycle Self-Starter 

Editor The Automobile: 

[2,509] — I have seen it somewhere stated 
that it is possible to fit a self-starter to a 
two-cycle motor. I should like to know 
how it works and how it is installed. 

Buffalo, N. Y. J. W. Charteris. 

The self-starter works on the compressed 
air principle, with a distributer and hand- 
operated valves. The method employed in 
the Amplex is shown in Fig. 8. The pres- 
sure tank is filled from the motor, there be- 
ing a relief valve in circait to take care that 
too much pressure shall not be delivered 
to the tank. To control the flow of com- 
pressed air from the tank there is a screw- 
down valve operated by a wheel placed 
near the driver's hand. The pressure flows 
to the check valve, and when the button is 
depressed the air is fed to a distributer at 
the same time opening the valves on the 
cylinders. The air is distributed in much 
the same manner as the current is delivered 
by a timer, and as the pressure enters it 
forces the piston down as if the engine 
were to be cranked by hand. 



If the spark is not properly retarded when 
a motor is being cranked, the cranker 
will be the subject of an accident 

If the cranker is the subject of an acci- 
dent he may suffer a broken arm, or 
even worse. 




Fig. ( — Plan showing the arrangement of the two-cycle self-starter 
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Some Pointed Injunctions 



Don't Split Hairs with 
Your Good Judgment 
When It Comes to the Selection of an Automobile — It Don't Pay 



Don't peel off your coat and crank for an hour to no effect, 
and then look in the gasoline tank only to see the polished 
bottom of the tank glistening for want of liquid. 

Don't become too sanguine over the promises of the salesman ; 
let him show you all that there is to be seen. 

Don't be content with the hollow mockery of a promise; make 
sure, by personal observation, that things are all that they 
should be. 

Don't let the salesman break the rules of the establishment that 
he represents on your account; he has no right to change 
the maker's guarantee; it is printed in the back of the 
catalogue. 

Don't let your brain skid when you are examining an automo- 
bile, nor allow the representative to high-gear money 
away from you; get what you go after. 

Don't discriminate against a make of automobile just because 
it has been a satisfactory performer for enough years to 
make friends; the automobile business seems to frown 
upon a thing unless it is brand new. 

Don't buy an automobile just because it is old; place your money 
against your horse sense ; this property of the brain is 
sound to the core. 

Don't make up your mind beforehand that you will have a 
long-stroke motor; what you require is a long-lived 
motor. 

Don't be biased in favor of a short-stroke motor; it might be 
short on other qualities that you will need in a day's 
travel. 

Don't worship your ideals; just be guided by good common 
sense; examine an automobile of the kind that looks like 
what you need and when the right one is presented, reach 
down in your "lisle thread bank" and fish out money 
enough to pay for it. 

Don't put the salesman to a large demonstrating expense; when 
you make up your mind that the car is not what you 
want, tell him so and go. 

Don't put all your money in a body ; look at the bearings ; 
examine the clutch ; try the brakes ; note whether or not 
the parts are well fitted. • 

Don't judge noiselessness by a new car; listen to the perform- 
ance of an old one of the same make — find out how old 
it is. 

Don't make as much fuss as if you are to be hanged just be- 
cause you are purchasing an automobile; it is a perfectly 
simple and normal transaction. 

Don't try to play ducks and drakes with the salesman ; he may 
not be quite as big a fool as you take him to be. 

Don't depart from your usual pleasant demeanor when you are 
trying to purchase a car; the salesman will do better by 
you if he likes your style — have some style. 

Don't place too much reliance in the say-so of your friend who 
claims to be an expert; he may be good at lifting com- 
missions. 

Don't subordinate your own good judgment to that of some 
other person ; you do not have to assume the prerogative 
of a blockhead just because you desire to purchase an 
automobile. 

Don't be a fox; some well-mounted sportsman will get your 
"brush." 

Don't try to get the best of the bargain ; you will be busy in 
the simple undertaking of getting what belongs to you. 



Don't forget what you need when you come into the presence 
of a car that looks fine; what do you want with some- 
thing fine if it is not within your circumference? 

Don't put all your money into a car; you will require some of 
it for the accessories, a spare tire, and to pay for proper 
maintenance later on. 

Don't buy a car and then run it on top speed; go slow; be 
advised; the life of a good automobile is much shortened 
when it is made to go too fast. 

Don't make the motor go slow when it is desired to run the 
car slowly; use the sliding gears; that is what they are 
for. 

Don't bolt down a hill and gather momentum in order to help 

you up the facing grade; the motor will do the work; 

all that you have to do is to slide the gears. 
Don't expect the earth out of an automobile; supply some of 

the intelligence yourself. 
Don't go at a rate of speed that will demand the use of the 

brakes at every corner; what is the use? 
Don't neglect to wash the car; the finish is delicate; it will 

adhere to the dirt when the latter is scraped off later on. 
Don't be "smart" ; there is nothing in it ; just be your normal 

self all of the time. 
Don't put on airs to your neighbors; they do not have to foot 

the score; that's where you jump off. 
Don't go around looking for a family tree just because you 

have purchased a new automobile; it might have a rotten 

core, anyway; it is better to save up the money so that 

you will be in a position to enjoy the automobile. 
Don't raise the dust on the road; particles from your tires will 

be a part of that dust. 
Don't take curves like a mad Mullah ; there may not be a va- 
cancy in Heaven just at the right time. 
Don't be rough to the locomotive; bring your car to a stop; 

make a low bow, and if the "big fellow" refuses to notice 

you, why, let him pass. 
Don't take your "lady" for a spin and show off by speeding; 

she knows that you are "the thing"; otherwise she would 

not be on hand. 

Don't stop at "coaling stations" along the roadway; if you must 

indulge in intoxicants, why don't you wait until the car 

is safe in the "roundhouse?" 
Don't feed your chauffeur on beer and other "fog" ; he might 

not then be able to decide which of the "two" roads to 

take. 



, _ English Automobile Paper Finds 

A Sharp NeWS NOSe Many New Plants In Maine and 

Washington 



The movement to create an enormous export trade by the 
(J. S. A. makers of automobiles has not abated during the past 
season, and we hear daily of more and more makers and capital- 
ists launching out to conquer the world with American cars. 
From a good source of information (sic?) it has become known 
that in one week in October last there were twenty-five new auto- 
mobile concerns started in the States of Maine and Washington 
and these new concerns were furnished with $3,500,000 capital. — 
Motor Trader (London). 
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MPQtinnc That A ric^ Some of Tbose That Come. Up In 

1 lid I rVIl^C Every -Day Automobiling are An- 
swered by the Matter Presented by Forrest R. Jones in the New Edition 
of the "Automobile Catechism" 



[37/] — Why should the timer be closed earlier at high rota.ive 
speed of the engine than at slow? 
For two reasons : 

First: There is an appreciable time between the instant at 
which the timer closes the primary circuit and the instant of the 
occurrence of the spark between the ignition points in the com- 
bustion chamber. This time interval is constant whatever the 
speed of the engine. It may be called the lag of the spark. In 
order, therefore, to have the spark occur at a given position of 
the piston the timer must close the primary circuit earlier in 
the cycle when the engine is running rapidly than when it is 
turning over slowly. 

Second : An appreciable time is also required for the inflam- 
mation of the charge in the combustion chamber, and the rapid- 
ity of inflammation after ignition by the jump-spark varies with 
the intensity of compression in the charge. When the charge is 
small and the compression low more time is required for inflam- 
mation than with a full charge and correspondingly high com- 
pression. 

For these reasons the timer should close the primary circuit 
earlier in the cycle when the engine is running rapidly than 
when it Ts turning over slowly ; and also when the charge is 
imall (by throttling) as compared with the full charge allowed 
to enter by an open throttle. 

[378] — What provision is made for adjusting the timer with re- 
gard to the instant of closing the primary circuit of the spark- 
coil? 

The part which carries the stationary contacts is adjustable 
by rocking around the shaft on which the rotor is mounted. 
Sometimes the outer casing is rocked, and in other designs an 
additional rocker which carries the stationary contact pieces is 
provided. Sometimes the rocker can be moved as much as 90 
degrees around the rotor shaft. 

The rocker is connected to the spark control in reach of the 
driver by means of rods, wires, gears, etc. An arm (rocker- 
arm) is generally provided for this connection. 

f379] — How much will a rotation of 90 degrees of the timer 
rocker change the time of closing the primary circuit of the 
spark-coil relative to the rotation of the crankshaft of a four- 
stroke cycle motor? 

One stroke of the piston for a timer which has only one 
contact point on its motor. This corresponds to one-half revo- 
lution of the crankshaft in the ordinary type of engine. 

f3&>] — What is a late spark (late ignition)? 

One that comes late in the cycle of the engine. The spark 
coming after the piston has gone some distance on the im- 
pulse stroke is a late spark. A late spark comes much earlier 
than this, however, when the engine rotates rapidly, since the 
speed of the engine enters as a factor in determining what is a 
late spark. 

[381] — What is an' early spark (early ignition) ? 

One that .occurs earlier in the cycle than the late spark. 
When the engine is running at considerable speed an early spark 
comes before the completion of the compression stroke. The 
timer may be adjusted so that the primary circuit is closed when 
the piston has completed less than half its compression stroke, 
but under this condition a spark will not pass when the speed 
is very high rntil the compression stroke has been nearly com- 
pleted. This refers to a system having a timer and a trembler 
spark-coil. 



[382] — How does the consumption of electricity in an ignition 
system having an ordinary timer differ from that in a system 
having an interrupter, which closes the circuit the same length 
of time for each ignition whether the motor is rotating at high 
or low speed? 

The ordinary timer keeps the primary circuit closed the 
same proportion of the time (by the clock) that the motor is 
running whether the speed is slow or fast. Thus, if the circuit 
is closed one-tenth of the time during one revolution of the 
timer rotor it will be closed one-tenth of the time by the 
clock, whether the rotative speed is high or low, the timer must 
keep the circuit closed long enough for the trembler to act and 
for an ignition spark to be produced at the highest speed of 
rotation. It, therefore, keeps the circuit closed longer than 
necessary when the rotation is slow, and is, therefore, wasteful 
of current at slow speed. 

An interrupter which keeps the circuit closed only long enough 
for the spark to be produced, whatever the rotative speed of the 
motor, is not wasteful of current at any speed of the motor, 
provided the system is properly proportioned. 

[383] — What is a low-tension magneto? 

One which delivers low-tension current of a pressure suit- 
able for make-and-break ignition, or for the primary winding of 
a transformer spark-coil for high-tension (jump-spark) ignition. 

[384] — What is a high-tension magneto? 

One which delivers high-tension current suitable for jump- 
spark ignition without the aid of a transformer spark-coil 
exterior to the magneto. 

[385] — What is the general nature of the more usual type of 
low-tension magneto for automobile ignition? 

It consists usually of a group of U-shaped permanent mag- 
nets grouped together and provided with a pair of iron or 
soft-steel pole-pieces fastened, or fitted, to the ends of the mag- 
nets, and of a rotary part (the rotor) which revolves between 
the pole-pieces. The pole-pieces are bored out cylindrically to 
fit close to the rotor without touching it. The magnets are of 
hard steel. Only one magnet is used in some magnetos. 

A coil of insulated copper wire is wound on some part of the 
apparatus. In some designs the wire is wound on the rotor and 
revolves with it; in others the winding is on a spool which 
remains stationary. The stationary spool winding encircles a 
portion of the rotor in some cases, but in others it is at a con- 
siderable distance from the rotor. 

[386] — What is trje armature of a magneto? 

Broadly speaking, it is the wire winding together with the 
iron or soft steel part on which the wire is wound. It is 
hardly possible to define it more closely in view of the numerous 
forms of magnetos. 

The armature either rotates or oscillates in many designs of 
magnetos, but in numerous other designs it remains stationary. 

[387] — What is the core of an armature? 

The iron or soft steel part upon or around which the arma- 
ture wire is wound is called the armature core. The core, 
or at least a portion of it, is generally made up of thin sheets 
of armature steel cut to proper form and held together side 
by side. This forms a laminated core. 

r 388] — What is the magnetic field of a magneto? 

In a limited sense, it is the space between the pole-pieces 
of the magnets, containing the armature. This is where the 
magnetism is strongest exterior to the magnets and pole-pieces. 
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Making Engine Repairs oX 

to Obtain Good Results and Other Considerations 



TAKING for granted that the main bearings of a motor 
are sent out in the first place correctly aligned and the 
amount of clearance of the crankshaft machined to some 
fixed standard, there comes a question that is not often consid- 
ered when the motor is overhauled that will show itself in its 
running after a thorough overhaul. 

In the case of the motor shown in Fig. I the owner has de- 
cided on a complete overhaul of all the motor bearings, and 
although there are seven main bearings on this particular make 
of car the same remarks that follow apply to those motors that 
have only three bearings, and to a certain extent more care 
should be taken with this latter type, as there is less to retain 
the complete balance than in the type here illustrated. 

The operation depicted represents the fitting of new bearings 
that are made in the first place longer than is necessary for 
interchangeability. The reason for this is that the amount of 
clearance between the crank webs may vary in thousandths of 
an inch and it is just in this respect that accurate fitting is de- 
sirable to sweet running and longevity. In other words, there 
has to be a certain amount of end play in the crankshaft in its 
bearings, say about 15-1000 of an inch. 

The practical method of carrying out this operation is to 
hand mill the bronze ends so that when the crankshaft is lifted 
into place there is the above amount of lateral travel. Fig. 1 
shows this being done. Designers of motors of the present day 
are gradually adopting the system as used in this motor, viz., to 
use the lower half of the base-chamber as an oil receptacle and 
suspending the crankshaft with blocks. The many advantages 
of this method will be readily perceived by the most conserva- 
tive, as when the older form of fitting the lower half of the 
bearing as part of the base proper is adopted even the thou- 
sandth part of an inch of packing would upset the alignment. 




Iter. 1— Method of milling the sides of engine ^eoHnen to give the required amount of lateral 

travel te the crankshaft 



The shaft, S, can be made to any length to suit all engines, 
and for any particular job it only remains to turn two parts to 
fit over this the same size as the crankshaft journals that pass 
through the end bearings. A key way is then cut the whole 
length of the shaft in order to secure the milling cutters, Mi, M2, 
M3, M4, Ms, M6, by means of set screws. The bearings are 
then clamped in position, and a good tool for doing this work 
will be seen by referring to T in Fig. I. 

The operator can then take off as much of the end of the 
bearing as is required with the greatest amount of exactness, 
determining the fit by the use of a feeder gauge. Unless this 
clearance is given there will be a certain amount of heating take 
place owing to the side friction, and the small amount of to-and- 
fro motion adds polish to the bearing surfaces. The amount of 
clearance between the connecting rod big end bearing and the 
side webs of the crankshaft should not exceed from 5 to 8 
thousandths of an inch. 

The length for a crankshaft bearing can be determined once 
the diameter has been found, and some authorities on the sub- 
ject give the following formula for determining this: 

Dc'P 

1 = 

1018 Ds 

where l = the length of the bearing. 
Dc=: cylinder diameter. 
Ds = shaft diameter as determined. 
P = mean effective pressure. 
In some cases this is not considered enough, and as a rough 
means of arriving at the length it is made to equal 2.5 Ds. 

There are several methods employed in running the bearings 
in after they have been scraped, but the method shown in Fig. 2 
has several points to recommend it. There is no difficulty in 

carrying the horse or trestle and fixing 

it so that the flywheel is in line with 
the overhead shafting, and when the 
motor is set up in this manner it can 
be run under the same conditions as if 
it were in the car frame. Some diffi- 
culty is experienced in cases where the 
side members of the motor are attached 
to the frame to form the supports 
when placing this type of motor on 
the horse, and the method adopted in 
Fig. 2 shows how this difficulty may be 
overcome. 

To take the place of the frame a length 
of metal three-eighths of an inch thick 
as long as may be required will serve 
the purpose admirably, and this should 
be drilled so that it can be attached to 
the side arms just as if it were the 
frame proper. It can be used as a 
turntable as well as a support, by drill- 
ing a hole midway between the sup- 
ports and by means of these holes and 
a hoisting tackle the lower part can be 
turned up as in Fig. 1, or reversed as 
in Fig. 2, at will. 

Theoretically all metals have the same 
friction, according to Thurston, and the 
value of the soft white alloys for bear- 
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ings lies chiefly in their ready reduction to a smooth surface after 
any local impairment of the surface, such as would result from 
the introduction of foreign metal between the moving surface 
and the bearing. Under these circumstances the soft alloys flow 
or squeeze from the pressure into the irregularity, forming a 
larger area for the distribution of the pressure, thus diminish- 
ing its amount per unit of area. Further, the larger the area 
over which the pressure is extended the less becomes the liability 
to over-heating and consequent binding. 

Lead flows more easily than any of the common metals under 
pressure, and hence it has the greatest anti-frictional properties. 
"Of course," says Machinery, "a number of metals exceed lead 
in this property, but their cost or some other factor renders 
them unavailable. Lead is the cheapest of the metals, except 
iron, and in comparison to the other metals used in the forma- 
tion of bearing alloys their relative prices are somewhat in the 
following order per one hundred pounds: Lead, $4; zinc, $5; 
antimony, $9; copper, $13; and tin, $30 or more. It can thus be 
seen that the more lead that is used in a given bearing, the 
softer it is, the less friction it possesses, and the cheaper it can 
be furnished. It is, however, too soft to be used alone, as it 
cannot be retained in the recesses of the bearing even when 
used simply as a liner and run into a shell of brass, bronze or 
gun-metal or some other alloy. Various other metals have been 
alloyed with it, such as tin, antimony, copper, zinc, iron and a 
number of non-metallic compounds, such as sodium, phosphorus, 
carbon, etc., and the effect of the different ingredients is to-day 
fairly well understood." 

If antimony is added to the lead it increases its hardness and 
brittleness, and if tin is added as well it makes a tougher alloy 
than lead or antimony alone. Nearly all of the various babbit 
metals on the market are alloys of lead, tin and antimony in 
various proportions, with or without other ingredients added. 
In such babbits, the wear increases with the antimony as a gen- 
eral thing, and the price with the tin. The higher antimony 
babbits are used in heavy machinery, as they are harder, while 
those poor in antimony are used in high-speed machinery. 

The first babbit is a fairly good alloy for high-speed machin- 
ery, but is not very hard. Its melting point is about 500 degrees 
F. ; in fact, the properties of all alloys or bearing metals can 
be very widely deduced from their melting point. The second 
babbit is somewhat harder and melts at a higher point. Both 
of these are used largely for lining pur- 
poses. The fourth babbit is used very 
widely for heavy machinery. 

Babbit 6 has good wearing proper- 
ties but cannot be used for high speeds. 
Most of the other metals included in 
the table where copper is not used in 
excess can be regarded as in the same 
class as babbits. 

The other alloys included in the table 
consist to a very great extent of cop- 
per, tin, and lead, and usually have a 
thin liner of lead or some soft babbit, 
and hence wear much better than an 
entire bearing of the soft babbit. The 
tendency to wear decreases with in- 
crease of lead and increase of tin. In- 
crease of lead, of course, diminishes 
the frictional effect of the alloy and 
hence its heating properties. A certain 
amount of other metal, however, is ne- 
cessary to keep the lead from separat- 
ing from the copper. 

A rather interesting thing about the 
alloys containing sodium is based upon 
the fact that sodium by oxidation pro- 
duces a material which will saponify 
with the oil used in the bearing and pro- 
duce soap, thus assisting lubrication. The 



extent and amount of such action is scarcely as yet understood, 
and practically no experiments have been made with this inves- 
tigation in view. 

Comparatively little progress has been, made along investiga- 
tions covering all possible alloys of different materials in differ- 
ent proportions. The recent introduction and placing on the 
market of a large number of metals, such as calcium, etc., very 
common in nature, and ultimately bound to be furnished at a 
very low rate, and many of them possessing very suitable prop- 
erties for bearing alloys, is undoubtedly bound to influence the' 
situation; and various engineering devices, such as the steel grid, 
recently developed, will undoubtedly receive attention in the im- 
mediate future with consequent increase in efficiency in this field. 

COMPOSITION OF BEARING METALS 

Antl- Cop- . Other con - 

Alloy*. Lead. Tin. mony. per. Zinc, ctltuenta. 

Babbit 1 80.00 20.0 .... 

Babbit 2 72.0 21.0 7.0 .... 

Babbit 3 "0.0 10.0 20.0 .... 

Babbit 4 80.5 11.6 7.6 0.6 .... .... 

Babbit 5 0.5 68.0 1.0 S1.6 

Babbit 6 20.0 80.0 

Babbit 7 86.0 10.0 4.0 

White metal 82.0 12.0 6.0 

White brass 64.0 2.00 34.0 

Magnolia metal 80.00 4.76 16.0 trace B1 = 0.J6 

Car brass lining 80.5 11.6 7.6 0.5 

Ajax plastic bronze 30.0 5.0 65.0 

Ajax metal 11.5 11.5 77.0 

P. R. R. car brass, B 15.0 8.0 77.0 P = 0.80 

S bearing metal 9.5 10.0 79.7 

Delta metal 5.1 2.4 92.4 Fe = 0.1 

Camella metal 14.8 4.3 70.2 10.2 Fe = 0.6 

Tempered lead 98.5 0.08 0.11 Na=l.l0 

Bi = bismuth; P = phosphorus; Fe = lron; Na = sodium. 

The illustrations with this article were taken at the repair shop 
of the New York agency of the Pierce- Arrow. 



Rubber in Mexico — Apropos of the present troubles there, it 
is interesting to note that rubber- tapping goes on practically 
the year around in certain parts of Mexico. A complete mod- 
ern electrical plant has been built at La Zacualpa. Indians are 
employed to do the work, receiving twenty-five cents and rations 
per day. They are paid at the end of each month. The men 
are allowed to draw upon the companies' stores in the vicinity 
for current needs. A local band, made up of the workmen, 
furnishes divertisement after working hours. There are schools 
and churches. 




Fig. 2 — Running a motor from the machinery Bhafting by a belt attached to the flywheel 
and a useful method of forming a stay for the motor that can be used as a turntable as well 
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If C 4- r, f| A c f ^ R cnn That Eternal Vigil-nce Is the Price of 
11 Ol ailUa IU ACdftUU Success of the Man Who Purchases 

an Automobile as Well as of the Peace of Mind of a Guardian of the Peace 



That the men of the stone age did not get far; they had to 

take along a carload of ignorance. 
That the bone-heads before the Christian Era were unable to 

cart their superstitions even as far as a dump. 
That the Romans perished for want of sense; had they gone in 

for automobiles Rome would have been an Empire down 

to this day. 

That Napoleon went to St. Helena as the price of his big con- 
ceit and lack of transportation methods for the Grand 
Army. 

That small progress is made by those who adhere to the im- 
plements of the past. 

That farmers in a small way would be lords of creation were 
they fitted out with automobiles. 

That farmers must be taught to advocate good roads in order 
to make the automobiles that they are buying as effective 
as possible. 

That a poor farmer always resides on a bad road. 

That men of means have good roads on which to butt their 
property; does the road make the man rich or does the 
rich man select a good road to live beside? 

That a community is said to be rich if the roads are improved. 
Is it strange? Can a man be expected to get rich if the 
roads are so bad that he cannot deliver his products to 
a market? 

That the future is to be bright because freight automobiles are 
to make the farmer independent of the railroad. 

That the time must come when railroads will have to compete 
with the individual. 

That automobiles will have to be designed and constructed on 
a standardized basis before the day of competition with 
railroads will come. 

That more than half of the success of railroad transportation 
is due to the standardizing work which has been done by 
the master car-builders. 

That automobiles are well on the way of standardization, other- 
wise the excellence of the service they render would be 
dim. 

That unsatisfactory service, if such there is, represents nothing 
short of mismanagement on the part of the merchants who 
adhere to horse methods with a tenacity that should be 
the envy of a leach. 

That freight automobiles will be a great success when "leach" 
methods along proper lines are instituted. 

That men who know all about delivering goods with horse- 
drawn vehicles know nothing about the newer mechanical 
method. 

That it is the cost of the delivery of goods that should be 
counted rather than the cost of the freight automobile 
that is used in the process. 

That nearly all the failures come' from doing things on a half- 
baked basis as the result of having incompetent cheap 
help. 

That the success depends upon throwing the cheap help away 
and getting capable persons to display their wares. 

That some of the difficulties that now stand in the way of the 
success of the freight automobile are purely local and 
must be attributed to other than automobile causes. 

That "waiting in the line," so-called, is a habit that checks up 
exactly with the underlying characteristics of a lazy truck- 
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there will be no waiting in the line when terminal facil- 
ities are re-arranged on an automobile basis, 
insurance exchanges are not attending to their own busi- 
ness when they attempt to debar automobiles from deliv- 
ering goods on piers and other terminals, 
events have proven that the heads of insurance exchanges 
showed their lack of progress when they put a ban on 
automobile delivery methods to the extent that they de- 
barred them from the docks in New York, 
the fact that this ban was lifted is proof positive of the 
lack of knowledge of the men who were responsible 
for it. 

the automobile business has long suffered from this class 
of bungling and interference. 

it is about time to tell the bunglers and interferers to 
jump off. 

there will be no occasion for holding a net at the spot 
where they land. 

a bone-head would scarcely be damaged were it to land 
on a hard spot so that a net would be superfluous, 
right is might, and that the automobile type of transport 
is the latest and most approved definition of the word 
"right." 

a cheap imitation of a freight automobile will be given 
a preference by the type of merchant who is peering into 
the abyss of failure. 

when the eruption comes this type of merchant will be 
the first of the debris that will be brushed off the lips of 
the crater. 

volcanic eruptions take place among men, even though it 
may be an earth phenomenon primarily, 
in counting the most successful merchants in any given 
metropolis on the five-fingers of the right hand, it is the 
same as counting the merchants who make deliveries of 
goods on the very day that they are ordered, 
the women who are relied upon for patronage of depart- 
ment stores are noted for their patience — they forbear 
long enough to. find a store that will promptly deliver the 
goods that they order. 

success depends upon making a favorable impression, 
a prompt delivery, using a freight automobile for the pur- 
pose, produces that favorable impression. 



China Not a Motor Paradise 



Why the Automobile 
Has Not Become Pop- 
ular In the Flowery 
Kingdom 



THE average Chinese street is too narrow to allow wheeled 
vehicles to pass or in fact to be used. But the great 
obstacle to an enormous trade in motor cars in China is the 
absence of roads. A Chinese road is simply a cart track wind- 
ing across the country. It is always very narrow. The only 
vehicle used outside the cities is a heavy wooden two-wheeled 
cart drawn by horses or donkeys. In the rainy season these 
roads are quagmires. In the hilly regions the roads become 
watercourses in the rainy season and the action of the water 
converts them into cuttings or ditches far below the average 
level of the country. On one stretch of road near Peking the 
track way is 12 to 15 feet below the general level. 
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Fig. 1 — Oiling arrangements, plug cut-out 
switches and pressure pump 



Fig. 2 — Showing worm drive of timing 
gears 



Fig. 3 — Longitudinal section of engine show- 
ing worm drive distributer and oil sump 



. . . Worm Adapted to Tlm- 

Novel Distribution Gears m 0 Gears m English 

Sheffield Simplex Car 



A SPECIAL feature of this engine is the method adopted for 
driving the camshaft magneto and oil pump S (Fig. 2). 
On the forward end of the crankshaft A is a worm wheel F 
(Fig. 3) which communicates the drive to the driven wheel R 
(Fig. 2) on the camshaft B by a worm set between them at an 
angle of 45 degrees. The worm is carried in plain bearings and 
drives the magneto and oil pump spindle through driving dogs at 
each end. Between the pump and the magneto are placed two 
sets of ball thrust bearings to take the thrust of the worm. The 
magneto shaft is squared and drops into a square sleeve set in 
the upper end of the worm Q, the armature spindle of the mag- 
neto being rotated from this shaft by a dog drive in the usual 
way. The magneto M is carried on a special bracket N, present- 



ing the working face in an accessible position. The worm wheels 
P and R are not fixed to the cam and crankshafts, but rotate 
on an overhanging sleeve carried on the walls of the distribution 
gearcase and are driven at the outer ends by driving dogs C 
and D secured to the ends of the shafts A and B (Fig. 3). 
The starting ratchet and pulley wheel are bolted to the forward 
face of the crankshaft driving dog C and do not attach direct to 
the crankshaft A. 

The lubrication embodies the pump (S) and trough (J) prin- 
ciple, oil being drawn from the filter sump in the lower part of 
the crank chamber through the pipe M and forced through the 
pipe T to the crankshaft bearings and through leads K to re- 
plenish the troughs J (Fig. 2) formed in the false bottom H 
(Fig. 1). The oil level is retained in the separate distribution 
gear chamber and is always sufficient to immerse the worm. 

The air pressure pump K for pressure for the gasoline tank is 
conveniently situated as shown in Fig. 1, being operated by a cam 
on the camshaft, the air passing through L to the tank. 



. _ CATALOGUE OF FUTURE HAPPENINGS IN THE AUTOMOBILE WORLD THAT 

I lAmiflOT r.VPntQ WILL HELP THE READER KEEP HIS DATES STRAIGHT— SHOWS, ANNUAL 
VJUUllllg ^VCUIO MEETINGS AND OTHER FIXTURES 



Fib. 13-18 Washington, D. C, Show, Convention Hall. 

r'eu. is- is St. Louis, Mo., Fifth Annual Show, Coliseum. 

Feb. 13-11 Winnipeg, Man., First Annual Show. Winnipeg 

Motor Trades Association. 
Feb. 13-18 Kansas City, Mo., Annual Show, Motor Car Trade 

Association. 

Feb. 14-19 Dayton, O., Second Annual Show. Memorial Build - 

lng. 

Feb. 16-18 Grand Rapids, Mich., Annual Show. 

Feb. 18-85 Minneapolis, Minn., Annual Show. Minneapolis 

Automobile Show Association, National Guard 

Armory. 

Feb. 18-26 Brooklyn, N. T., Annual Show, Brooklyn Motor 

Vehicle Dealers' Association, 23d Regt. Armory. 

Feb. 18-28 Binghamton, N. T., Second Annual Show, Blng- 

hamton Automobile Club and Chamber of Com- 
merce, State Armory. 

Feb. 18-26 Newark, N. J., Fourth Annual Show, New Jersey 

Automobile Exhibition Co. 

Feb. 18-26 Albany, N. Y., Annual Show, Albany Automobile 

Association. State Armory. 

Feb. 18-Mar. 4 Cleveland, O.. Annual Show, Cleveland Automobile 

Show Company. 

Feb. 20-25 Cincinnati, O., Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-26 Portland, Me., Sixth Annual Show, Auditorium. 

Feb. 20-28 Omaha. Neb.. Annual Show, Omaha Automobile 

Association 

Feb. 20-25 Hartford. Conn., Fourth Annual Show. Hartford 

Automobile Dealers' Association, Foot Guards 
Armory. 

Feb. 21-25 Baltimore, Md.. Annual Show. Automobile Club 

of Maryland. Fifth Regiment Armory. 

Feb. 24-27 New Orleans. La., Annual Show, New Orleans 

Automobile Club. 



Feb. 25-Mar. 4 Toronto, Ont., Automobile Show, Ontario Motor 

League. 

Feb. 25-Mar. 4... Kansas City, Mo., Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 

Feb. 25-Mar. 4 Harrlsburg, Pa., Second Annual Show, Automobile 

Dealers' Association of Harrlsburg, Third Street 
Car Barns. 

Feb. 28 -Mar. 4... Sioux City, Iowa, Second Annual Show, Sioux City 
Automobile Dealers' Association. Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual Show. 

Licensed Automobile Dealers' Association. 

Mar. 4-11 San Francisco, Cal., Annual Show. San Fran- 
cisco Motor Club. 

Mar. 7-11 Des Moines. Ia., Third Annual Show, Des Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-18 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association. State Armory. 

Mar. 14-18 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar. 16-18 Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, First Regiment Armory. 

Mar. 18-26 Pittsburg, Annual Show. Pittsburg Auto Show 

Association (Inc.), Exposition Hall. 

Mar. 25-Apr. 1... Buffalo, N. Y., Fourth Power Boat and Sports- 
men's Show, Slxty-flfth Regiment Arsenal, Buf- 
falo Launch Club. 

Mar. 25-Apr. 8... Pittsburg, Fifth Annual Show, Duquesne Garden, 
First Week, Pleasure Cars; Second Week, Com- 
mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Apr. 1-8 Montreal, Can., Automobile and Motor Boat Show, 

Automobile and Aero Club of Canada, 
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Hp HE rank injustice of the bill before Congress to 
*■ practically quadruple the postal rate on periodicals, 
except newspapers, warrants the restraining influence 
of every patron of the periodical press. Whatever in- 
creases the cost of a product must eventually be borne 
by the consumer, unless the production is enjoying 
abnormal profit. Statistics show that legitimate pub- 
lishers secure a fair average of profit with the ordinary 
manufacture fully proportionate to the effort and intelli- 
gence expended. The burden of the abnormal increase 
must therefore be borne by the periodical patron. 

Neither will the patrons be misled by flaunting the 
postal deficit as an excuse for the raid. The patrons are 
business men, many of whom would guarantee to per- 
form the postal service, pay all its attendant necessary 
expenses, and a bonus to the Government for the priv- 
ilege. They would destroy the Congressional bulwark 
of fat-salaried postmasters, establish a parcels post with- 
out reference to the express companies, and purchase 
buildings and freight transportation for what others pay 
for the same conveniences. These reforms would readily 
relieve the deficit situation. The publisher is not a politi- 
cal parasite; he does not ask for special privileges or 
a free ride at the expense of the Government; he is 
willing to pay the cost of the transportation of his prod- 
uct; but he does object to being precipitately tacked onto 
an appropriation bill as a rider, to rank discrimination 
among his class, and to being stigmatized for creating 
a deficit where no such item should appear. 



C REQUENTLY there is aroused in the minds of 
* readers of papers that are devoted to the arts — 
and the automobile art is no exception — questions rela- 
tive to the scope of such papers, and it is quite apparent 
that not a few of the readers harbor impressions that do 
not check up with the facts. The main difficulty seems 
to be in trying to make out the difference between a mere 
trade paper and an educational magazine. A trade paper 
is nothing more nor less than a means of circulating 
the gossip of the trade, coupled with advertising, such as 
it has, of the accessories and products that will be more 
of interest to the members of the trade than otherwise. 
The trade paper, viewed in a proper light, is a general 
house organ. Against this is the educational magazine, 
the authoritative medium of transmission of the informa- 
tion that the patrons of the industry would, of necessity, 
have to obtain for them to be able to make intelligent 
selections, and it is in these mediums also that the 
makers of automobiles would expect to see such clear 
explanations of the uses of accessories that they would 
be able to judge of their value from a possible pur- 
chaser's point of view. 



D ECAUSE educational magazines are such, they must 
be conservative. It is for them to tell the truth. It 
is not for them to space unsubstantiated publicity. They 
must not mislead the reader. It is better for them to 
delay making a statement than to give credence to that 
which may prove to be false. It is to the interest of 
the makers of automobiles to help an educational maga- 
zine to maintain the standing that truth is sure to 
extend to it. It is to the interest of the patrons of the 
industry to support educational magazines, primarily on 
account of the scarcity of such mediums, but in any 
case in view of the pressing demand for reliable informa- 
tion. It will be understood by those who have had 
experience that the practice of trade mediums of pub- 
lishing "trade vapor" has had the effect of inducing 
quite a number of those who are interested in the trade 
to demand this class of publicity of the educational 
magazines, and to some extent this matter has found its 
way into the columns of the educational press. 

* * * 

Hp HANKS to the good sense of the makers of auto- 
* mobiles and accessories, also to the tolerance of 
the patrons of the industry, the educational mediums 
are being importuned for publicity less to-day than they 
ever were before, and it is now possible to proclaim that 
the automobile industry has so far progressed that there 
is little or no desire, on the part of advertisers, to have 
the purity of the educational mediums contaminated by 
statements that are not founded upon 100 per cent, of 
truth. The educational mediums have a duty to perform 
that is more difficult than the work of the trade papers ; 
it is necessary for the educational mediums to obtain 
exact information relative to everything that is spaced, 
and this is at the price of a capable corps of editors, 
remembering that it takes just as capable an engineer to 
describe all the types of automobiles and accessories that 
are made as it does to build any one make of automo- 
bile or accessory. It is plainly evident that the editorial 
engineer must see at a glance what each designing en- 
gineer may have accomplished. 
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"W^xjfj-o Qo>r»-H/"\« Happenings of the Week in Various Parts of the 
rN C W oeCllOIl Country as Gathered by the 85 Special Writers and 
Correspondents of "The Automobile" 



Federation of Trade Press Associations Protests Against the Threatened Raise in Postage Rates — News of the 
Local Shows: Davenport, St. Louis and Dayton Exhibitions Now in Progress — Ex-President Raymond of the 
M. & A. M., Tells Why the Palace Show Failed to Secure a Sanction froom the Association — Washington 
Show Opens on Lincoln's Birthday — Preparing for the Big Brooklyn Event — Short News of All Sjorts. 



Trade Press Protests Against 4-Cent Rate 



Following is a circular letter just issued by the Federation of 
Trade Press Associations to the members of the Senate of the 
United States protesting against the law by which it is proposed 
to raise the postage rates on second class matter to four cents 
a pound: 

"To the Senators of the United States: 

"Peculiar circumstances surround the amendment to the pending 
Post Office appropriation bill proposing to Increase several fold the 
second class postage rate for most periodicals. 

"The arguments against any change in this rate, which the 
publishers Included in our organization have thought proper to 
submit, are to be found in the reports of hearings in recent years 
by Congressional committees. We will not repeat them here, but 
venture to reassert their validity and to point out the unpopularity 
of all propositions to raise the second class rate, proved by the 
fact that upon each previous attempt the protests of voters re- 
ceived by members of Congress have entirely outclassed in volume 
and emphasis the objections of publishers. The people know for 
whose benefit Congress, In 1885, without notice of its Intention to 
the publishers, lowered the rate from two cents to one cent; and 
they know to whose benefit the change has primarily operated; so 
that the false cry of 'a subsidy to the publishers' does not deceive 
them for a moment. 

"Leaving the records, then, to testify as to the desirability of 
altering the existing rate let us look at the pending amendment. 
We speak the more frankly because of the general belief that the 
idea embodied In this amendment did not originate in your honor- 
able body. Every attempt to break into the second class law by 
siege having failed, the effort Is now made to get In by surprise, 
not only without notice, but after what has heretofore passed as 
trustworthy assurance to the contrary, there is thrown onto the 
back of an appropriation bill a 'rider" embodying the most 
objectionable measure of the kind ever proposed. Please examine 
Its leading features. 

" 'Periodical publications other than newspapers.' Who shall 
say what are and what are not newspapers? Many of the publica- 
tions In our federation are newspapers; that is, they collect by 
reporters, by paid correspondents and by telegraph all the current 
news they can secure of the markets, the statistics, the inventions, 
and the traffic of the Industries they serve. If they ceased to be 
primarily newspapers they would cease to exist. And yet the 
intellect which could evolve this amendment might well be capable 
of deciding, despite the existing law, that because they are not 
large loose sheets of ordinary print paper they cannot be regarded 
as newspapers. 

" 'Provided that the Increased rate shall not apply to publications 
mailing less than 4,000 pounds of each issue.' Does this treat us 
as equal before the law? Under this arbitrary provision a publisher 
mailing 3,900 pounds would have an advantage of some $4,000 a 
year over his competitor mailing 4,100 pounds. This would be, In 
truth, a 'subsidy to the publisher': a subsidy falling at random 
upon the Just and upon the unjust. 

" 'And on sheets of any publication, etc' What Is a sheet? Is 
it the unit of paper as fed to the press and the folding machine? 
Is It what remains Integral after the ends of the folded sheet have 
been opened by the cutting machine? Is It a single leaf constitut- 
ing one-half of one of these integral portions? And If a certain 
Post Office administration decides this question one way, may not 
Its successor decide It another? This point Is of vital Importance: 
for the amendment prescribes a prohibitive rate of postage for the 
entire 'sheet' containing one line of advertising, though the whole 
of Its remaining space were filled with the uplift, or even were 
devoted to recording the remarks of members of your august body. 

" 'Sheets . . . containing, In whole or part, any advertise- 
ment, whether display, descriptive or textual." Probably no senator 
has forgotten the definition of war furnished by that undoubted 
expert. General W. T. Sherman. This clause of the amendment 
provides for the Post Office and the publishers a permanent con- 
dition corresponding to that which the General had In mind. It 
furnishes to the weekly publisher the assurance of at least fifty- 
two pitifully unequal contests with his Government as represented 
by local postal officials of various mental endowments, together 
with the possibility of as many more skirmishes as there may arise 
occasions for mailing copies of various Issues in a single package. 
The only possible merit of this provision is the employment it would 
provide for additional accountants in the publishing and Post 
Offices. 

" 'Shall be four cents a pound or fraction thereof." The published 
estimate of the Department Is that this rate would Increase the 
revenue by five millions. The unanimous testimony of the publish- 



ing fraternity is that comparatively few publications would long 
survive this rate. Supposing the second class tonnage to be 
reduced only one-half and the Department to be left with Its 
present contracts and pay-roll, what would be the net gain to the 
Government as the result of the destruction of one of the leading 
Industries? 

"Again, the Department figures that the second class now falls 
short of paying its way by some $60,000,000(1) Why then propose 
a measure which, while crippling the Industry, would, by hypothesis, 
fall of rendering it self-supporting by nearly $65,000,000; unless. 
Indeed, the crippling of a part, at least, of the industry were con- 
sidered an end desirable in Itself? 

"The avowed purpose of the amendment Is to tax advertising 
only, although It Is so worded as to Involve nearly the whole of 
very many important publications. But this discrimination could 
only be advocated by those who ignore the prime economic function 
of advertisements In periodicals. Apart from the fact that they are 
universally desired and read— otherwise they would not be attain- 
able — the advertisements are by far the most powerful Instru- 
mentality in carrying out the expressed intention of Congress when 
the present law was enacted, namely, to encourage and cheapen 
the dissemination of useful information, etc. During the whole 
life of this law, subscription prices as a whole have remained 
stationary or have tended downward, while the quality, size and 
cost of periodicals have gone up by leaps and bounds. Advertising 
alone has enabled the co-existence of these two conditions. Equally 
with the cheap postage rate Itself has It contributed to effectuate 
the policy of Congress as laid down In the law of 1886. And now, 
unless that policy Is to be abandoned by the deliberate act of the 
Federal legislature, it is Illogical to propose to repress by special 
taxation this potent ally of Congressional will. Whatever abuses 
have arisen under the present law this clearly is not the direction 
In which to seek the remedy. 

"The conclusion is inevitable that the proposals of this amend- 
ment, forced upon the notice of Congress in its closing hours, are 
not scientific, are not Just and are not born of knowledge. They 
are calculated to cause confusion and dissension In application, and 
to work great and unnecessary damage without assuring any com- 
pensating benefit. 

"The Federation of Trade Press Associations opposes this amend- 
ment on these grounds: 

1. It Is unscientific. 

2. It Is discriminatory. 

3. It Is unworkable. 

4. It Is confiscatory. 

6. It Is not adapted to Its avowed purpose. 
6. It contravenes the will of Congress. 

"We therefore urge that it be dropped from the bill." 



Framing the Contest Rules 

Chicago, Feb. n — Chairman S. M. Butler, chairman of the 
Contest Board, has been in the city for two days formulating 
rules for commercial truck tests and also revising rules for 191 1 
reliability contests. The Manufacturers' Contest Association 
rules committee, under the chairmanship of, Howard Marmon, 
has also been in executive session trying to work out what is 
best in the line of commercial car contest rules. 

It is generally conceded that many of the commercial car con- 
tests held during the past Fall were anything but satisfactory, in 
view of the fact that the results obtained were misleading in 
many respects. Some manufacturers tried to convince the public 
that the cost of gasoline and oil was a criterion of the cost of 
operating motor trucks. This is as misleading as would be a 
statement to the effect that the cost of electricity on the Penn- 
sylvania 18-hour special would represent the cost of running 
this train from Chicago to New York. The cost of gasoline and 
oil is scarcely 10 per cent, of the operating expenses of the 
truck. 
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Farmers Throng Davenport's Second Annual Show 



DAVENPORT, IA., Feb. 13— The second annual automobile 
show of the Davenport Automobile Club, held in the Coli- 
seum, came to a close Saturday night. The show began 
February 9 and was attended each day by large crowds, the ma- 
jority of those present being from out of the tri-cities. On Fri- 
day, the special day, when double admission was charged, there 
were 2,000 paid admissions. The majority of these were Iowa 
farmers. 

Decorations in the Coliseum were elaborate, including a 
colonial colonnade of green and white and hundreds of electric 
bulbs shaded with Chinese lanterns. Palms were banked on the 
stage at one end of the exposition and programs of vocal and 
instrumental music were features every evening. 

Indications are, that during the coming motoring season, this 
section of the Middle West will buy more automobiles than 
during any other period of similar length in the past. The at- 
tendance at the Davenport show this year was more than twice 
the size of that of last year, and the floor space used was 
doubled. 

Exhibits were arranged as follows : 

North center — Buick, Oldsmobile and Pierce-Arrow. 

North side — Ford, Velie, Interstate, E-M-F, Flanders and In- 
ternational Harvester Co. 

South center — Midland, Ohio Electric, Packard and Cadillac. 

South side — Maxwell, Cole "30," R. and L. Electric, Halliday, 
White (gasoline) and Hupmobile. 

A Sternberg truck was also on display. 



Dayton Dealers Give Fine Show 

Dayton, O.. Feb. 13 — Although the weather was rather in- 
clement there was a splendid opening attendance at the annual 
automobile show held by the Dayton Automobile Dealers' As- 
sociation at Memorial Hall. The exhibits consist of 28 booths 
exhibiting more than 30 different makes of cars, totaling 100 
models and a fairly complete line of accessories of all kinds. 

The exhibits included the following : 

Standard Automobile Co., Hudson and Marmon : G. W. 
Shroyer & Co., Cadillac, Pierce-Arrow, Columbus Electric and 
Hupp- Yeats Electric; Montgomery County Auto Co., E-M-F., 
Studebaker Electric, Studebaker, Studebaker-Garford and Flan- 
ders ; Ooley Motor Car Co., Chalmers and Packard ; Home- 
stead Auto Co., Olds and Oakland ; Dayton Electric Car Co., 
Dayton Electric ; Dayton Automobile Co., Stoddard-Dayton ; 



Miami Valley Automobile Co., Hupmobile and Reo; Hosier- 
Overland Sales Co., Overland; Packham Motor Car Co., Loco- 
mobile, Buick, Peerless, White, and Baker-Electric; Dayfon 
Auto Truck, The "Dayton"; Emrick & Sherer Co., Ford and 
Rambler; Speedwell Motor Car Co., Speedwell; West Side 
Motor Car Co., Regal, and Great Western Motor Car Co., 
Great Western. 

Accessories— W. B. Schaeffer & Co., Niehaus & Dohse Co., 
Charles C. Fletcher, Patterson Tool & Supply Co., L. C. R. 
Storage Battery Co., Multiple Jet Carburetor Co., Standard Oil 
Co., Chas. H. Moore Oil Co., King Top Manufacturing Co- 
Myers Top Co., American Oil Pump and Tank Co. 



Moving Pictures at Newark Show 

Newark, N. J., Feb. 13— With the week of the local automo- 
bile show's opening at hand, the preparations indicate that in 
point of exhibits and special features the event will far and away 
surpass any of the three previous exhibitions. 

Among the newest items of attraction announced for the show 
is the engagement of the Empire Woman's Orchestra, of Bos- 
ton, to play the concert music. In addition a series of moving 
pictures has been provided for, including the recent Savannah 
races and road contests here and abroad and views of aeroplane 
flights. 

Rain Mars Kansas City Opening 

Kansas City, Mo., Feb. 13— The second annual automobile 
show of the Kansas City Motor Car Trade Association opened 
to-night under unfavorable weather conditions, but, despite the 
rain, the attendance was fair. The hall where the show is 
being held is decorated according to the Italian style and makes 
a good impression. The exhibits consist of 36 makes of gaso- 
line pleasure cars, 9 electrics and 13 trucks. 




Planning for Next Year's Show 

Chicago, Feb. 13— Show plans for 1912 so far as Chicago is 
concerned have been tentatively made by S. A. Miles, general 
manager of the National Association of Automobile Manufac- 
turers, who to-day announced that the same program will be 
carried out a year hence as the one that 
just came to an end Saturday night 
when the doors finally closed on the 
commercial car show. The 1912 show will 
be held at just about the same period 
as the one of 191 1 — the first two weeks 
of February, but the scope of the affair 
will be broadened in that next time 
the First Regiment Armory will be in 
the show group for the full two weeks, 
which means that the commercial car 
show has jumped out of its swaddling 
clothes in its first year, and now de- 
mands another building. 



Interior of Coliseum, where the Davenport (Iowa) dealers are holding their show 



Lozier to Move March 1 

On March I the general offices of the 
Lozier Motor Co., heretofore located 
at 1751 Broadway, corner of Fifty-sixth 
street, New York City, will be removed 
to Detroit, Mich. The advertising de- 
partment will be removed with other de- 
partments. 
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Raymond Tells Why Palace Lacked Sanction 



IN his annual resume of the association work submitted to the 
Motor and Accessory Manufacturers President H. E. Ray- 
mond, whose term of office has since expired, reported as 
follows as to the reason that actuated the association in refusing 
to grant a sanction to the independent automobile show held 
early this year at the Grand Central Palace : 

"The shows sanctioned, recognized by precedent and still pres- 
ent desire on the part of our general membership are: Associa- 
tion of Licensed Automobile Manufacturers, two weeks, New 
York City; National Association of Automobile Manufacturers, 
two weeks, Chicago; Boston Automobile Dealers' Association, 
one week, Boston. 

"After all these shows had been exploited and sanctioned, all 
applications in the allotments made and all details settled, certain 
promoters commenced to agitate for another show to be held at 
the Grand Central Palace for one week just prior to the Madison 
Square Garden show. Your directors paid little attention to this 
show. We felt that the industry demanded fewer shows than 
more of them. There were among the firms to exhibit cars many 
we would have liked to co-operate with, but the principle of 
granting an eleventh-hour sanction, rushing our members in, 
possibly encouraging private promotion of shows at our expense, 
was too vital to warrant any other than refusal of sanction. 

"The show had not secured a sanction at the hands of the 
National Association of Automobile Manufacturers. It had been 
refused by that body. There was no correct basis of considera- 
tion that would establish the propriety of granting such a sanc- 
tion. We were not being asked to consider an application from 
any well-organized body of car builders. The venture was a 
personal one. 

"As such, the action taken was proper. It is distressing to have 
to face possible additional show burdens. Last year we had four 
to carry, Atlanta, New York City, Chicago and Boston. Four 
weeks of disorganization of business. This year we have five 
weeks of the same thing. Two each in New York and Chicago 
and one in Boston. To have added this show would have been 
six weeks. We are entitled to safeguard ourselves against the 
growth of the unnecessary expense, the unequal burden on our 
end of the industry, the extension of time required from the 
legitimate prosecution of the upbuilding of our business. We 
desire to emphasize and make clear our reference to an unequal 
tax on us as contrasted with the car builder. 

"The licensed car manufacturer has only to show at New York 
and Chicago one week each his pleas- 
ure cars. The few who manufacture 
trucks a second week. The unlicensed 
manufacturer one week in Chicago, 
and if he supports the Palace show, 
two weeks. The times are set far 
apart for him. The great majority of 
our members must show five weeks, a 
vastly greater number of exhibitors 
than the car builders, a vastly greater 
number of representatives in attend- 
ance. Self-protection demands careful 
thought to the question of sanction of 
additional shows, no matter how meri- 
torious the claims for such seem to be, 
as made by the supporters. Individual 
members must approach this question 
with utmost unselfishness. 

"Here and there occasional mem- 
bers, for one reason or another, which 
undoubtedly seem good to them, urge 
sanctions. The directors hope to serve 
to the best of their ability the inter- 



ests of the membership as a whole. We conceive it destructive, 
not constructive, to maintain a policy that benefits a few at 
the expense of the many. There would be little gained to 
advancing the general industry, through this association, if we 
did any act that compelled an expenditure on the part of fifty or 
more members unwillingly to enable five or six members to 
carry out their will. That is not the spirit of association. It is 
the spirit of individualism, not co-operation for general good. 
Your directors have consistently, persistently, unselfishly sought 
to consider the greatest good for the greatest number." 



St. Louis Show a Floral Bower 

St. Louis, Feb. 13 — The fifth annual motor car show held in 
St. Louis opened to-night with thirty-four exhibitors. While 
all the available space was comfortably filled, some of the cars 
which had been shown during former years were absent. This 
is due to a peculiar condition in the show situation at St. 
Louis. The dealers' association under whose auspices the shows 
have been held in previous years decided that the earlier ex- 
hibitions had not been a paying investment and determined to 
omit this year's show. 

A great many of the dealers, however, believed that the op- 
portunity to hold a show should be grasped and F. W. Payne, 
the manager of the Coliseum, agreed to promote the show him- 
self. As a result of the difference of opinions among the dealers 
but little more than half of St. Louis motor car row is repre- 
sented at the Coliseum. 

The decorations of the Coliseum, in green and white, com- 
pare very favorably with those of any of the shows seen this 
year, and the profusion of smilax, flowers and ferns give a 
spring-like effect which is a great relief from the papier-mache 
decorations of one of the larger shows. Of the 130 cars ex- 
hibited, 115 are pleasure cars. 



Tells About the Brooklyn Show 

Charles H. Green, manager of the coming Brooklyn automobile 
show, entertained the press and others at a dinner given at the 
Hardware Club last Thursday evening. Mr. Green outlined the 
preliminaries of the project to give Brooklyn a big show and pre- 
dicted that it would be the first of a permanent annual series. 




General view of the Interior of the building In which 

their recent show 



the Worcester (Mass.) dealers held 
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Washington's Show Opened on Lincoln's Birthday 



WASHINGTON, D. C, Feb. 13— In her evening clothes, 
Washington turned out to mark the opening of the 
Second Annual Automobile Show to-night at Conven- 
tion Hall. The ancient building was arrayed in a brave display 
of color and all the surrounding streets were lined with private 
automobiles waiting while their owners were busy inside select- 
ing successors to them, or noting the improvements that have 
been made in grace, construction and mechanism in the 191 1 
models. 

It was a big crowd for an opener, being estimated from a 
third to one-half larger than last year, and the cars on show 
. maintained about that proportion of increase in quality and quan- 
tity. 

The interior of the hall is divided into two great blocks that 
extend the full length of the building, separated by a wide aisle. 
All around the four walls there are strung a fringe of exhibits, 
many of them displaying parts and accessories. There are 165 
models of 191 1 automobiles on show, embracing over fifty stand- 
ard makes and five types of electrics. There was nothing ex- 
hibited in the way of completed cars that had not been shown 
at one or more displays earlier in the season. Several polished 
chassis of various makes and a gold-plated Washington were 
among the attractive features. 

For a first night it was distinctly a business session and at the 
close not an exhibitor would admit that he had not practically 
sold from one to a dozen cars. The automobile season opens 
earlier in Washington than it does further north and the balmy 
air and full Spring moon gave the impression that the season of 
flowers was at hand and perhaps had something to do with the 
intense interest of the capital city in the automobile. 



The decorative scheme was simple, consisting of a profusion 
of bunting, in which the national colors were the keynote, and 
palms, pines and cut flowers were used effectively to bring out 
the beauties of the cars. 

The show is given under the auspices of the Automobile 
Dealers' Association of Washington, of which the following are 
officials: W. C. Long, president; J. M. Stoddard, treasurer; J. 
R. Thomas, secretary; directors, Claude E. Miller, William Jose, 
A. Gary Carter, T. B. Spence, T. S. Johnston and S. A. Luttrell. 

The exhibitors and the character of their displays were as fol- 
lows : 

Charles Miller & Brother : Ford, Velie and Owen. 
Overland Washington Motor Company : Overland. 
M. T. Pollick : Oldsmobile. 

Commercial Automobile & Supply Company: E-M-F, Flanders 
and Studebaker. 

United Motor Washington Company: Maxwell, Columbia. 

Cook & Stoddard Company : Pierce-Arrow, Cadillac and Baker 
Electric. 

Luttrell Company: Packard. 

Zell Motor Car Company: Chalmers, Peerless, Stevens-Duryea 
and Hupmobile. 

Pope Automobile Company: Pope-Hartford, Matheson, Ever- 
itt, Columbus Electric and Oakland. 

Carter Motor Car Corporation: Washington. 

Motor Sales Company: G. J. G. and Moon. 

Emerson & Orme: Detroit Electric, Apperson and Regal. 

Buick Motor Car Company: Buick and Welch. 

Empire Top Company: tops. 

Meridian Sales Company: tires. 




GENERAL VIEW OF THE 8ECOND ANNUAL SHOW OF THE AUTOMOBILE DEALERS' 

D. C, IN CONVENTION HALL 



ASSOCIATION OF WASHINGTON, 
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VIEW OF EXHIBITS ALONG THE SOUTH AISLE OF CONVEN TION HALL, WASHINGTON. D. C. 



George W. Wells : Cutting. 

Reo Automobile Company : Reo. 

Terminal Taxicab Company: Woods Electric. 

The Wilson Company: Amplex, Cole and Krit. 

Hinds Automobile Company : Lion and Schacht. 

C. Barnard: Stoddard-Dayton. 

J. E. Sheldon: Rambler. 

The Stiles Company: Mclntyre. 

Wine & Benson : Moline. 

R. Milton Norris : tops. 

Electric Speedometer Company: speedometers. 
Century Rubber Trading Company : tires. 
Selby Company : Paige-Detroit. 

Imperial Motor Company: White & Rauch and Lang Electric. 

Rudolph & West : general supplies. 

Theo. Barnes: Pullman and Bergdoll. 

N. S. Bowles: Warren-Detroit. 

J. N. Ebersole : Marion. 

Standard Oil Company : lubricants. 

National Electric Supply Company: supplies. 

Bowser Tank Company: tanks. 

David S. Hendricks: Thomas, Inter-State and Franklin. 

Locomobile Company : Locomobile. 

Frank G. Fickling: supplies. 

LeRoy Mark : insurance. 

Scott Demountable Rim Company : rims. 

Ed. H. Johansen : tires. 



Washington As Good Roads Center 

As the genial warmth of Spring trends Northward it arouses 
the sluggish blood of nature, but aside from causing the fields to 
bloom and the trees to take on their gala dress it stimulates in- 
terest in the automobile, and as good roads are an important part 



of the motor car, interest is focused upon them, wherever there 
is interest in the automobile and motoring. 

For this reason the automobile public of the capital and its 
surrounding territory is already beginning to notice road condi- 
tions, even though the northern half of the country is still locked 
in the arms of Winter. But there is a great big underlying rea- 
son for interest in good roads in Washington, aside from all 
these things. The capital is the center of the national good roads 
movement, because of the fact that it is the center of the 
country's government and activity along that line has its fountain 
head there. 

So far the various State organizations devoted to the cause of 
improved highways have acted individually under varying and 
diversified sets of laws and the result, as far as national roads 
are concerned, has been somewhat on the order of patchwork. 
The government has done an immense amount of work here and 
there in conjunction with the State authorities by furnishing 
plans and supervision for road building and a measure of success 
has been achieved. 

The plan under which the government has taken part in the 
movement toward road improvement had its inception in 1893, 
when the general highway system of the country could scarcely 
boast the name. Little or nothing had been spent on roads by 
the States for thirty years and the toll roads, those constructed 
and maintained by the working out of road taxes, and a few 
privately built highways represented the sum total of the Amer- 
ican highway system. The toll-roads were wrong in principle, 
and experience has proved that they were wasteful and inexped- 
ient The method of working out road taxes was always a poor 
makeshift that brought nothing in the line of permanent im- 
provement and the private enterprises were not of sufficient im- 
portance to have any effect on general conditions. 

In 1893 an appropriation of $10,000 was made to enable thr 
Secretary of Agriculture to make inquiries into the systems of 
road management throughout the United States. He was auth- 
orized under the act to investigate methods of road-making an.l 
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.The gold-plated Washington, a local product, attracted much attention 

to disseminate information on the subject. The Office of Road 
Inquiry was the result. 

For six years following the project was carried forward in a 
small way and in 1901 the appropriation was increased to $14,000 
and the act provided for collating, digesting, reporting and illus- 
trating the results of experiments in road building. 

The following year an appropriation of $20,000 was made and 
a department of chemical and physical research into the character 
of road materials was made a leading feature of the work. 

In 1905 the Office of Public Roads was provided by statute and 
to-day this section of the Department of Agriculture has grown 
to such an extent that it occupies elaborate quarters in Washing- 
ton and ij exceedingly busy. The annual appropriation for this 
office has been about $116,000 a year for the past two years, and 
in the next appropriation measure something over $165,000 has 
been approved by the Secretary of Agriculture. 

The office has no administrative duties and exercises no control 
whatever over the roads of the United States, its functions be- 
ing entirely scientific and educational. It is forbidden by statute 
from purchasing any road-making machinery, and save for 
government reservations, the national government makes no ap- 




E-M-F, Flanders and Studebaker occupied commanding positions 



propriations of any kind for roads. 

There are 114 officials and employees 
on the rolls of the office, but the ma- 
jority of these are engaged temporarily 
when the work requires their services. 

The office is in charge of the Direc- 
tor of Public Roads and most of the 
employees are selected by competitive 
examination. Three separate divisions 
are utilized in carrying on the work. 
These are : The division of tests, which 
conducts the laboratory work; the high- 
way division, which does the engineer- 
ing work, and the division of road 
management, which includes the econo- 
mic, statistical and miscellaneous work. 

The routine testing of materials con- 
sists of microscopic and chemical an- 
alyses of road making materials and 
physical tests to determine their prop- 
erties and characteristics. Special 
studies are also made of asphalts, oils, 
tars, compounds, emulsions, salts and 
solutions to prevent dust and to pre- 
serve road surfaces. 
The laboratory is equipped with impact testing machines, 
scales and numerous instruments to determine the character of 
material, torsion machines, lathes and presses and much co-related 
equipment. 

In the road s material laboratory, which was established in 
1900, 3,018 samples of road material from every State in the 
Union were tested up to 1908 to determine their value for the 
purpose. 

The chemical laboratory is adequately fitted up to conduct 
analyses of rocks, clays, cements and bituminous substances, and 
to do work in various lines. 

The division of highways, which is under control of the chief 
engineer of the office, is the department which is most in the eye 
of the public. The functions of this section are to investigate 
methods of construction and to give advice and practical demon- 
strations with regard to proper methods and materials. Dust 
preventives and surface preservatives come under this head also. 
It is the duty of this section to consider with much care the 
requirements of special localities, particularly those where no 
natural hard paving material is at hand, such as the section em- 
braced in the delta of the Mississippi and in some of the prairie 
States. Treated clay has been a subject 
that has received much attention along 
this line, and experiments are now being 
made to determine its availability. 
Where natural material is lacking or 
for some other reason it is inadvisable 
to make permanent road improvements 
in certain sections, the Office of Public 
Roads does what it can to encourage the 
use of split-log drags to maintain the 
earth roads. 

The chief industry of the office is the 
construction of what are termed "object- 
lesson and experimental roads." These 
are built for the purpose of giving prac- 
tical instruction to local road builders 
of the methods of road making. The 
government, through the office, furnishes 
at its own expense surveys, estimates 
and specifications, supervises construc- 
tion and gives theoretical instruction. 
The local authorities furnish the labor, 
machinery and materials. 

Last year work was done on 57 of 
these experimental roads, according to 
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the official report of Logan Waller Page, 
director. 

These included bituminous macadam, 
oil-gravel, macadam, gravel, sand-clay, 
earth, concrete, slag and brick. The 
material used covered over a million 
square yards of surface and represented 
an increase of nearly 50 per cent, over 
the preceding period. 

These object-lesson roads are not long 
stretches of perfected highway, but in 
round terms may be described as being 
on an average of less than half a mile 
long. Some of them were built where 
conditions had been particularly bad : 
where it was next to impossible to haul 
a single bale of cotton or small load of 
produce to market when the roads were 
muddy. A careful system of daily re- 
ports and records were kept to show the 
cost of the improvement and the condi- 
tions under which it was installed. 

All told, according to the report, some 
275 experimental roads have been built 
in thirty-four States. As an allustration 

of the effect of this work, it is shown that on certain roads it 
was formerly impossible to haul any kind of a load in bad 
weather, and where good roads have been installed, a pair of 
horses can draw as much as twelve bales of cotton. Of course, 
in themselves the experimental roads have little practical value, 
but as a matter of education the difference between a bad road 
and a good one is so palpable that it has an immense influence 
over those who are obliged to use both kinds. 

The division of road management co-operates with the other 
sections of the office in giving lectures on road subjects and 
disseminating information touching the subject. The statistical 
division is at present engaged in compiling a digest of the road 
laws of all the States and of the cost of road building in foreign 
lands. 

The history of road improvement really began in 1891 when 
the State of New Jersey enacted a law known as State Aid, un- 
der which the State agreed to pay one-third of' the expense of im- 
proving roads built under State supervision. Massachusetts and 
Vermont adopted State Aid in 1892, and Connecticut, New York, 
Maine and Rhode Island followed at intervals until 1902. At 
present there are twenty-two of the States that have laws based 
upon this idea, but differing in many es- 
sentials. 

These include: California, Colorado, 
Connecticuit, Delaware, Illinois, Iowa. 
Maine, Maryland, Massachusetts, Michi- 
gan, Minnesota, Missouri, New Hamp- 
shire, New Jersey, New York, Ohio, 
Pennsylvania, Rhode Island, Vermont, 
Virginia, Washington and West Vir- 
ginia. In some of these States the law 
provides for paying the whole cost of 
State roads, as in California, in others 
it is a less proportion grading down to 
Ohio, which pays only one-quarter. 

All the States referred to as having 
adopted State Aid have highways com- 
missions or departments of various kinds 
and endowed with varying powers ac- 
cording to the statute by which they 
were created. 

In other sections of the country the 
work of road construction and main- 
tenance is under the jurisdiction of 
counties or townships. In fact, even in 
the States where they have State Aid, 




A full line of Locomobiles were exhibited by the local branch 

the county and township jurisdiction extends over purely local 
roads. 

Under the county system the road taxes are assessed and 
collected by county officials, who divide the county into roa 1 
districts, over which a supervisor has control. In the township 
system, the local roads are controlled by the vote of those sub- 
divisions. 

In speaking of the disadvantages of some phases of the high- 
way situation, Director Page had the following to say : 

"The county and township system of supervision of the roads, 
where it is based upon the "working out" of the road rates in- 
stead of collecting the tax in money and expending it scientific- 
ally and economically for road improvements, has no business in 
the modern scheme of government. It is as thoroughly out of 
date as the muzzle-loading rifle, and worse. The way it works 
frequently is that it accomplishes no good whatever, the taxes 
being absolutely wasted. In the meantime the section is sub- 
jected to all the disadvantages of bad roads, with all that such a 
condition must mean. 

"The experience of this country, covering a period of about 200 
years, has demonstrated beyond all dispute that no general and 
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lasting improvement of the public roads 
can be secured through any policy which 
leaves the responsibility and the burden 
to small civil subdivisions; that toll- 
roads are wrong in principle and waste- 
ful and inefficient in practice; that 
statute labor and taxes paid in labor 
provide an undisciplined, unskilled and 
thoroughly inefficient class of labor ; that 
trained and efficient supervision is neces- 
sary in road work just as well as it is 
in all other lines of human activity. 

"While it is safe to say that Ameri- 
can road builders construct improved 
roads equal, if not superior, to the im- 
proved roads of Europe, it must be ad- 
mitted that except in a few of the States 
road maintenance has been sadly 
neglected, with the result that our best 
roads frequently go to ruin after a 
few years. Our systems of administra- 
tion do not provide for adequate main- 
tenance. 

"If it is the intention of the country 
to maintain a graft for the ostensible 
benefit of farmers, it would be better to have it take some other 
form, because the very men who might seem to derive _ profit 
from its operations in reality are the chief sufferers. 

"They avoid paying their road taxes in money, which might 
be spent for actual improvements that would mean everything 
that good roads mean in comparison with opposite conditions, 
and they gain absolutely nothing to set off against the lamentable 
road conditions that obtain in many States. The general run 
of road departments conducted under the township idea come 
within this classification and should be remedied." 

Mr. Page is president of the American Association for High- 
way Improvement, an organization which was formed last fall 
with the object of harmonizing and correlating all efforts for 
the improvement of public roads, to the end that adequate and 
efficient systems of road construction, administration and main- 
tenance may be adopted in all the States. 

The officers of the association are W. C. Brown, president of 
the New York Central Lines, vice-president; Leo McClung, 
treasurer of the United States, treasurer, and Louis W. Hill, 
president of the Great Northern, chairman of the board of direc- 
tors. The board of directors includes a number of railroad 





The Warren "Thirty" and the complete Pullman line were shown advantageously 



Maxwell and Columbia lines were Installed prominently along the main aisle 



presidents, educators, editors and enthusiasts for good roads. 

B. F. Yoakum, chairman of the board of directors of the 
Frisco system, made an enlightening explanation of the great 
interest of the railroads taken in the good roads movement when 
he said: 

"In rapidly growing sections, such as Texas, there is a con- 
stant demand for new branch lines to care for traffic that at 
the time they are demanded would not prove sufficient to pay 
operating expenses. Where such branches are built in response 
to the demand, they often prove to be a burden rather than an 
aid to the company. 

"With good roads, the freight that naturally would be hauled 
over these new branch lines would be hauled to shipping point; 
by wagon or motor truck and the reason for the branch lines 
would be easily obviated. Good roads would greatly extend the 
economical radius within which freight can be handled by wagon. 

"It is the intention of one of the railroads in Texas to adopt 
an unusual method of meeting a demand for a certain branch line. 
The community to which it was projected to build the road is 
capable of furnishing about five carloads of freight a day, which 
is insufficient to warrant the construction of the branch. In 
order to get around the trouble, the road 
contemplates building a model road from 
the proposed junction point of its main 
line to the community that wants the 
branch railroad. It is then planned to 
install a sufficient number of ten-ton 
motor trucks to handle the freight and 
to put more on when the business war- 
rants such action. The road will be 
patrolled and maintained in as perfect 
condition as possible by the railroad 
company. 

"In this way the community will have 
the equivalent of a branch line and the 
company will be able to handle the busi- 
ness without the certainty of loss." 

There is now pending in Congress a 
bill authorizing the formation of a na- 
tional highway commission. This meas- 
ure is now in committee and has re- 
ceived favorable preliminary considera- 
tion. 

Highway commissions and State Aid 
are being considered in several States 
in which the antiquated road systems 
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Rambler chassis and limousine, with Stoddard-Dayton in 

are now in use, and the prospects of success are excellent. 
AH of which goes to show that the improvement of the high- 
ways from one side of the land to the other is one of the big 
things upon the mind of the public, and that sooner or later, the 
whole progressive public joining in the wish that it may be 
sooner, good roads will be the rule and not the exception wher- 
ever fly the Stars and Stripes. 



Winnipeg Show Opens 

Winnipeg, Man., Feb. 13— Winni- 
peg's first automobile show, conducted 
under the auspices of the Motor 
Trade's Association, was opened this 
afternoon by Lieut.-Governor McMillan, 
with Mayor Evans also on the program. 
The season for the show was specially 
selected owing to the presence in the city 
of thousands of outsiders who are here 
from the South, East and West for the 
great Curling Carnival. 

The total floor space now being oc- 
cupied for auto shows is over 20,000 
square feet, and still there are firms who 
have been unable to secure room for 
displays. 

Among the cars displayed at the big 
show are the following Canadian-as- 
sembled cars: Russell, McLaughlin- 
Buick, Reo, Overland, Everitt and 
Ford. American manufacturers are rep- 
resented by the Hupmobile, Peerless, 
the background K ; sse , Kar Tho m a s Flyer, Cadillac, 

Franklin, Mitchell, Packard, Regal, Case, E-M-F, Winton, Glide, 
Empire, Brush, Paterson and Halladay. Tire companies ex- 
hibiting are the Goodrich, Goodyear, Canadian Rubber Com- 
pany, Dunlop, Firestone and French Michelin. At the outside 
shows are Krit, Jackson, Republic, Lozier, Moon, Warren, 
Detroit, Maxwell, Columbia, Metz, Schacht, Paige-Detroit, Speed- 
well, Chalmers, Mitchell and Vandyke friction-drive truck. 



Brooklyn's First Show — Its Trade Association and Club 



BROOKLYN is the present center of automobile interest, 
for on Saturday night the doors of the Twenty-third 
Regiment Armory will open to welcome the crowd that 
assuredly will attend the initial session of the first annual auto- 
mobile show to be held on Long Island. It seems a little strange 
that no show has been essayed in Brooklyn until this season, 
because since the first days of American motoring Long Island 
has always held a most prominent place in the hearts of car 
owners, and to-day the statistics show 
that there are more cars per capita 
owned in Brooklyn than are owned in 
any other section of the United States. 

The city and the country that is ad- 
jacent to it, clear to Montauk Light, is 
a fertile field for the automobile. The 
roads are about as good as can be 
found anywhere in America. 

Situated so favorably as regards cli- 
mate, roads, wealth and the proximity 
to the metropolis, it seems remarkable 
that the show feature has not been at- 
tempted before this on Long Island. 

But, at any rate, there is going to be 
a big, typical display of standard auto- 
mobiles commencing Saturday night and 
running through until the following 
Saturday night, at which nearly sixty 
different makes of cars will be ex- 
hibited. 

The show is under the auspices of 
the Brooklyn Motor Vehicle Dealers' 
Association, and has the support of 
Brooklyn motordom, almost to a man. 



Charles H. Green is at the head of the show project, and has 
displayed a nice discrimination and broad tact in handling his 
arduous labor. 

The Armory is one of the largest halls in the world, much 
exceeding in floor space Madison Square Garden or the Chicago 
Coliseum. The exhibits will be all on one floor. 

The Motor Vehicle Dealers' Association is an active, forceful 
body, representing practically the whole trade on Long Island. 
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Its members include the agents of most of the well-known makes 
of automobiles, and its efficiency may be best outlined from the 
fact that such a host of automobiles is owned and operated by 
residents of Long Island. 

Another great factor in the growth and development of auto- 
mobile enthusiasm in Brooklyn is the Long Island Automobile 
Club, whose delightfully adequate club house is situated along- 
side the entrance to Prospect Park. The organization is known 
far and wide as "The Club That Does Things," and its name is 
vividly descriptive of its position in motordom. 

Literally dozens of splendid functions are given each year by 
the club. These range all the way from the stag party with 
vaudeville trimmings to the learned lecture on some technical 
phase of motoring and the formal social gatherings at which 
Brooklyn society is present. 

The club is pulsing with vitality and the bonds that hold its 
members together are not solely those of automobile enthusiasm. 



As a matter of fact, it is distinctly advantageous to belong to the 
Long Island Automobile Club in a material way. Its garage 
is one of the most complete in the country, and the privilege 
of using it is a valuable one. The location of the club is central, 
920 Union street, and the culinary facilities of the establishment 
are such as to attract its members at odd times during the day. 

Prospect Park, known as the gateway to Long Island, com- 
mences within a stone's throw of the club. Stretching away 
through the graceful arch that is one of Brooklyn's most noted 
landmarks, the roads lead clear to Montauk and through the 
labyrinth of cross highways that cut up the island like a Chinese 
puzzle. All of the noted summer resorts of the section may be 
reached by taking one or another of the boulevards that start 
at Prospect Park. 

The club was incorporated in the autumn of 1900 with a mem- 
bership roll containing the names of less than fifty. It was 
the second organization formed in America to be devoted exclu- 




PROMOTERS OF THE FIRST BROOKLYN AUTOMOBILE SHOW — TWENTY-THIRD REGIMENT ARMORY, WHERE THE SHOW 

IS TO OPEN ON FEBRUARY 18 
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sively to motoring. It was the third in the United States to own 
its club house and garage. 

To-day it has upward of 700 members, many of whom are also 
leading lights in the Brooklyn Motor Vehicle Dealers' Associa- 
tion. In fact, probably a majority of the dealers are members 
of the club. The club house is four stories high, with a base- 
ment. The basement is used to wash cars. The ground floor 
is a part of the garage and also contains the business office of 
the club. The second floor contains the assembly room, dining- 
room, ladies' department, billiard room and kitchen. The upper 
floors are devoted to car storage. 

The club has done a great work in fostering the growth of 
automobile sentiment in Brooklyn by making the operation of the 
car as easy and as pleasant as possible with relation to the law. 
It is a power in legislation, both local and State, and it has been 



largely instrumental in maintaining the rights of the motorist 
in individual cases. The club is interested in the show because 
it means something for the automobile in Brooklyn. 

The officers of the Motor Vehicle Dealers' Association are as 
follows : W. H. Kouwenhoven, president ; Joseph D. Rourk, 
vice-president; C. M. Bishop, secretary, and Charles H. Green, 
general manager of the show. 



Chalmers to Address Business Men 

Indianapolis, Feb. 13 — Hugh Chalmers, president of the Chal- 
mers Motor Company, has been selected as the chief speaker at 
the meeting of the Indianapolis Trade Association, a big business 
organization of this city, on Washington's birthday. Mr. Chal- 
mers' subject will be "The Principles of Business Success." 
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QUICK REMOVABLE SIDE-WIRE TIRES 

A new tire and rim equipment that 
promises much in the simplifying of the 
present methods of changing truck tires is 
offered by The Firestone Tire & Rubber 
Co., of Akron, Ohio. 

The equipment does away with lay-ups 
for tire repairs or replacements, by en- 
abling the driver to change tires any- 




Flg. 1 — Showing section and working of Firestone side-wire tire 



where in a few minutes, with no other 
tool than a wrench. 

The cut (Fig. 1) shows sectional view 
of rear wheel equipped with dual tires, 
one of which has been removed. In order 
to change tires, the driver removes the 
nuts (6), of which there are 14 around 
the wheel. This releases the clamping 
flange (5). He then slides off the tire, 



TO REMEDY LEAKY WATER JOINTS 

To overcome the annoying trouble of 
water joints leaking, the device shown in 
Fig. 2 has been placed on the market. It 
consists of a metal clip that fits the shape 
of the rubber hose and to the clip is at- 
tached a flexible coil wire the end of which 
is threaded to accommodate the wing nut 
shown. The main object of a hose clamp 
is to .firmly com- 
press the hose to 
the pipe and as the 
wire coils around 
the connection it 
touches the rubber 
and the correct 
amount of con- 
traction can be 
given by simply 
turning thumb nut, 
as shown in the 
illustration. It is 
a handy connection 
for inaccessible 
places and is made 
by Gus Balzer, 1777 Broadway, New York 
City. 




Fig. 3— View and section of Gurney shock 
eliminator 



THE TUTTLE TWO-CYCLE MOTOR 

To the well-known features of double 
intake and exhaust ports which have 
marked the Tuttle Motor Co.'s two-cycle 
motors there has been added a rotary in- 
take valve (Fig. 4). 

The valve is driven by a train of three 
gears, enclosed in a neat housing and is so 
timed as to hold open the intake port until 
the fullest possible charge has been 
drawn into the base, when the opening is 
closed positively. This charge enters the 
cylinder through two opposite transfer 
ports, meets the deflectors on the piston 
head, is turned upward, and the two cur- 
rents, meeting at the top of cylinder, be- 
come a whirling downward force. This 
helps drive out the burned residue from 
the exploded charge, but without mixing 
with it. The Tuttle Motor Co., of Can- 
astota, N. Y., is the manufacturer. 




Fig. 2 — Clamp for overcoming leaky water 
joints 



rim and all in one lateral movement. The 
clamping ring (4) is split and comes off 
along with the tire. A spare tire already 
applied to rim is substituted by merely re- 
versing the operation. One or two spare 
rims with tires already applied are kept at 
headquarters ready for use. Rims of 
equivalent size and interchangeable on all 
wheels, front and rear. This equipment 
enables the removal of any tires at will, to 
be rebuilt or repaired before they are too 
far gone. 



PNEUMATIC CUSHION FOR CARS 

In the accompanying illustration (Fig. 
3) are shown the outside of the Gurney 
Graduated Shock Eliminator and a sec- 
tional view of the same. In the latter at 
the right are depicted 
the openings in the 
cylinder wall, show- 
ing also the valves 
for graduating the 
shock, which are op- 
erated by gates above 
and below on the pis- 
ton. The latter cut 
off the admission and 
escape of air as the 
piston is forced down 
and up. The device 
forms a perfect pneu- 
matic cushion, ab- 
sorbing road shocks 
in an easy and effect- 
ual manner. A ball- 
and-socket joint at 
the base allows for 
oscillation and the 
method of attachment 
in this case is intend- 
ed for the tubular 
housing of the rear 
axle. The fitting is 
neat in appearance 
and easily attached to 
any car. C. S. Gur- 
ney, of Portsmouth, 
N. H., is the manu- 
facturer. Fig. 4— Showing new features of the Tuttle two-cycle motor 
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Brooklyn's Beautiful Show ^^0^ 

Artistic Loveliness at Twenty-third Regiment Armory 



BROOKLYN'S first automobile show opened Saturday 
night at the Twenty-third Regiment Armory with a big 
crowd present to inspect a very complete line of stand- 
ard cars. The decorative scheme used in this event is by far 
the most artistic and effective seen in the East this year and 
probably sets a new mark for this feature of automobile shows 
in the country. 

It is not overdone and still no spectator can view the whole 
scene without being conscious of its wonderful beauty. 




DRILL HALL OF THE TWENTY-THIRD REGIMENT, N. G. N. Y. ARMORY. OF BROOKLYN, PRESENTING THE FINEST DISPLAY 
OF AUTOMOBILES THAT WAS EVER EXHIBITED, IN THE LARGEST AUDITORIUM IN THE UNITED STATES 



The armory is one of the largest unbroken floor spaces in the 
world, being approximately 200 by 300 feet, or a plane surface 
of 60.000 square feet without a pillar to obstruct the view or 
free movement. The floor is divided by five main aisles and 
three transverse passages, cutting up the space into eight big 
blocks with exhibits of cars and accessories ranged around the 
four walls. All told there are 116 exhibition spaces, each of 
which contains some certain thing identified with motoring. The 
divisions for the exhibits are made in pergola effect with white 



pillars and greenery and lighted with rows of soft burning 
colored lamps. Two lines of these lamps are delicate rose pink 
and two are of primrose yellow. While the combination might 
seem to be a bit startling, the lamp globes are slightly opaque 
and deeply shaded so that the contrast is not unsightly, in fact 
the opposite is the case. The hall is surrounded by a gallery for 
those who wish to rest and see the show. 

A canopy of white covers the whole ceiling, from which de- 
pend twenty-five huge chandeliers bearing a myriad of silver 
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white lights. The whole effect is har- 
monious, almost melodious, in its en- 
semble. 

So well balanced are the decorations 
that the drill-floor, vast as it is, loses 
the impression of size and the 56 exhibi- 
tors that are displaying cars in the eight 
main blocks all have an excellent oppor- 
tunity to show their wares. Those on the 
sides and ends of the hall are not over- 
shadowed by their neighbors and every- 
body seemed satisfied. The details have 
been carried out with fidelity according 
to preconcerted plans of the management. 
The Brooklyn Motor Vehicle Dealers' 
Association received numerous congratu- 
lations on the success of the affair from 
all points of view and motor enthusiasm 
has been greatly accentuated by the 
notable triump achieved. 



The armory is somewhat isolated and 
the weather Saturday night was not quite- 
ideal for automobiling and so the throngs 
of visitors traveled to and from the show 
in the street cars to a large extent. The 
lines of waiting automobiles were not 
so noticeable as they have been at some 
of the other exhibitions this season, on 
account of the conditions mentioned. 

It is estimated that about 10,000 per- 
sons attended the opening, although no 
figures were given out. The wide aisles 
were comfortably filled from the first 
hour of the session and each exhibition 
space was given more than passing at- 
tention until the hour for closing. Those 
who attended were no strangers to the 
automobile and their inquiries showed 
that they were seeking information. It 
is an acknowledged fact that every resi- 





Looktng across the Armory toward the main entrance — White, Thomas, Premier, Stoddard - 
Dayton, Lozier, Columbia, Maxwell and Stearns displays In the foreground 




Where the Garford, E-M-F, Flanders and Studebaker are shown, with the Marlon, Cole "30," 

and Overland in the background 



Looking alonp the center aisle toward the 
main entrance 



dent of Long Island from Seagate to 
Montauk Point is the owner of at least 
one automobile— or at least those who do 
not own a car now are preparing to buy 
one or thinking about it seriously. Long 
Island has many fine roads and a few 
that are not so fine and some that are 
trying to man and machine, but in the 
main it can be said without chance of 
contradiction that on the general average 
the roads of Long Island are better than 
those of any similar area in the United 
States. 

Thus the residents of Long Island ac- 
tually own a most important part of the 
automobile, in that they have the roads 
upon which the cars may be operated with 
a maximum of enjoyment and utility and 
a minimum of discomfort. As to the 
cars, .Long Islanders are sufficiently in- 
terested to make that territory the Para- 
dise for automobile salesmen. 

Throughout the island the tendency is 
strongly toward a condition that will 
eventually mean one big community. Al- 
ready the towns and cities are connected 
by smooth highways, along which pros- 
perous farms, truck-gardens and the 
villas of the wealthy are ranged in un- 
broken array. 

Without doubt, the current season -will 
prove by far the best ever enjoyed by 
the Brooklyn automobile dealers, includ- 
ing those in Manhattan who make a 
special effort to cater to the trade of that 
section, and the present show has for its 
chief object the information of the buy- 
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One of the side aisles, with Locomobile and 
Knox displays in the foreground 



ing public on the main points of all the 
standard automobiles. 

There are numerous New York con- 
cerns represented in the show, these be- 
ing mostly branches whose territory in- 
cludes Manhattan and Long Island and 
whose eastern headquarters are located 
on this side of the East river. 

There are thousands of urban residents 
of wealth and social prominence who 
have both summer and winter homes on 
Long Island. This class without excep- 
tion owns automobiles, generally lux- 
urious limousines for bad weather and 
powerful touring cars for good, and fast 
runabouts for sport, but the citizen of 
moderate means is also a motorist on 
Long Island and owns appropriately 
priced cars, while the amateur and pro- 
fessional chicken farmer and truck- 
gardener has learned that at least one 
small car that combines qualities for 
business and pleasure is a necessity. 

Each of these three classes was strong- 
ly represented at the show Saturday 
night and the sight of a note book and 
pencil in the hands of prospective in- 
vestors was quite common for a first 
night. Perhaps the most pressing inquiry 
developed was that of the man who want- 
ed to find out the kind of car that would 
be serviceable to him in city and country 
travel and that also could be used for 
hauling produce from his farm to mar- 
ket and deliver merchandise to the farm 
from the city markets. He had all the 
fervor of the purchaser of a car for pure 



passenger service and all the interest of 
the business man in providing equipment 
for his establishment. 

This class of patronage has long been 
recognized by the dealers who do busi- 
ness on the island and as a result there 
are a number of body types on display at 
the show that have been designed to meet 
this demand. 

The exhibits include sixty makes of 
gasoline automobiles, including four that 
show trucks and delivery wagons ex- 
clusively. Several of the concerns that 
are displaying pleasure cars also show a 
truck type or two. Several foreign mak- 
ers are in the show with a model or two, 
but the atmosphere is American through 
and through. Among the high-class cars 
of domestic manufacture there is scarcely 
an absentee, but the cheaper cars are not 



so completely represented. That Spring 
is on its way is indicated by the number 
of open bodies shown, despite the fact 
that limousine types are freely exhibited 
in the spaces where the cars of high 
price and class are displayed. The center 
aisle of the Brooklyn show compares 
favorably with Madison Square Garden 
as regards class and style of exhibits and 
there were those in attendance Saturday 
night who declared that the settings and 
decorations bore the same comparison to 
that section of the 191 1 show at the 
Garden that poetry does to prose. 

Electrics are not much in evidence, the 
show being known as a gasoline exhibi- 
tion. The Brooklyn Edison Company, 
however, has a striking display in a huge 
sign that is placed across one end of the 
armory above the band stand, advertis- 




Looking diagonally across the Armory — Marmon. National, Mercer, Stearns, Peerless and 
Chalmers displays in the foreground 




Packard In foreground, flanked by Rainier, with Cadillac, Cole "30," Garford, Locomobile, 
Overland and other well-known makes of cars in the galaxy 
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ing the saving qualities of the electric 
wagon. 

There are 41 concerns showing com- 
plete cars of various kinds and 22 show- 
ing accessories and wares that are not 
so intimately connected with motordom. 



There is nothing new at the show, in 
the sense that it has never been shown 
before, but the Ford line makes its bow 
in the metropolis at Brooklyn. 

The list of exhibitors, with the cars 
shown, is as follows : 





Bishop, McCormick & Bishop, Inc., with the Ford at the right, showing the Croxton at the 
left rear, Bonner Auto Company just at the back, flanked by Overland, and Mitchell 



A glance at the Lozler at close range, with 
I. C. Kirk ham, with Maxwell not far away 



Some of the spaces contain several 
makes of automobiles. 

Music for the opening night was fur- 
nished by the full band of the Twenty- 
third Regiment under the direction of 
Thomas F. Shannon, but beginning with 



Autocar, M. J. Wolfe. 
Hupmobile, M. J. Wolfe. 
Colby, Empire City Automobile Company. 
Paige-Detroit, Empire City Automobile 
Company. 
Rainier, Rainier Motor Company. 
Packard, Packard Motor Company. 
Corbin, Corbln Motor Vehicle Company. 
Otto, Otto Motor Car Company. 
Pope-Hartford, Montauk Oarage. 




Flanders, Carpenter Motor Vehicle Co. 
Cadillac, Detroit Cadillac Motor Co. 
Hudson, Bruns Automobile Company. 
Chalmers, Bruns Automobile Company. 
Peerless, Peerless Motor Car Company. 
Flat, A. W. Blanchard, Inc. 
Oldsmoblle, A. W. Blanchard, Inc. 
Herreshoff, A. W. Blanchard. Inc. 
Lozler. Lozler Motor Company. 



Montauk Garage Company, with the Pope-Hartford, with Otto adjoining, followed by Corbln 

In a fine setting 



Monday night the Fadettes of Boston, a 
feminine orchestra under the baton of 
Caroline B. Nichols, took possession of 
the handsome band stand and gave two 
concerts a day — one each afternoon and 
evening. 



Renault, Montauk Garage. 
Maxwell, I. C. Kirkham. 
Columbia, I. C. Kirkham. 
Kissel Kar. Kissel Kar Co. 
Knox, Arthur R. Townsend. 
Locomobile, I. S. Remson Mfg. Co. 
Garford, Carpenter Motor Vehicle Co. 
Studebaker, Carpenter Motor Vehicle 
Company. 

R-M-F, Carpenter Motor Vehicle Co. 




Peerless In the foreground, with Corbln and 
Otto making a conspicuous background 
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STODDWDDAYTOH 

■ A A ' ' 



Stoddard MOWKumPAn 
m J5 




Stoddard-Dayton making the front scene, 
with Premier, KisselKar, Columbia and 
others bringing up the rear 



Wlnton, Carlson Automobile Company. 
Halladay, Grant Square Automobile Co. 
Ford, Bishop, McCormlck & Bishop. 
Cole, Bishop, McCormlck & Bishop. 
Marion, Marion Motor Car Company. 
Stevens-Duryea, I. M. Allen Company. 
Bulck, Bulck Motor Company. 




Stearns, Peerless Garage and Sales Co. 
Mercer, Peerless Garage and Sales Co. 
Stoddard-Dayton, Stoddard Motor Com- 
pany. 

Premier. R. M. Owen and Company. 
White, S. and V. Motor Company. 
Thomas, S. and V. Motor Company. 
Franklin, Franklin Automobile Company. 
Reo, Joseph D. Rourk. 
Haynes, Joseph D. Rourk. 



Metallurglque, I. M. Allen Company. 
Victor truck, Bruns Automobile Company. 
Knox truck, Arthur R. Townsend. 

The accessory exhibitors include the 

following companies : 

P. M. Marko & Company. 
Fastre's Automobile Garage. 
Welch Grape Juice. 




Glancing across the big show floor, with Lozler in the front and Fiat at the right, showing 
other notable cars, as the Maxwell, a little to the back 



Mitchell, Mitchell Motor Company of New 
York. 

Overland, 

Croxton, 

Oakland, 

Marmon, 
Company. 

National . 

Crawford, 

Case, W. 



Bonner Automobile Company. 
Croxton Motor Company. 
Woods Automobile Company. 
Sterling Place Garage and Sales 



Poertner Motor Car Company. 
Prospect Park south Garage. 
C, and H. N. Allen. 



Uegenbard & Stanley. 
Reglna Vacuum Cleaner. 
Schaap Automobile Company. 
Reliance Ball Bearing Door-hanger Com- 
pany. 

Coney Island Automobile Club. 
Ryder-Driggs Company. 
J. Alexander Manufacturing Company. 
Monarch Vacuum Cleaner. 
Newmastlc Tire Company. 







Overland, 



shown by the Bonner Auto Company, brought into bold relief by a setting in 
numerous cars of this make, forming a complete line 



A close look at the Chalmers with the Otto 
just showing over the way 



Allen-Kingston, W. C, and H. N. Allen. 
Auburn, Enterprise Garage and Sales 

Company. 

White Truck, S. and V. Motor Company. 

Kelly Truck, Motor Engineering and 
Sales Company. 

Beyster-Detrolt, Farrell Automobile Com- 
pany. 

Cass, Farrell Automobile Company. 
G. J. G., G. J. G. Motor Car Company. 



Julius Blndrlm. 
A. H. Patterson. 
Y. M. C. A. Auto School. 
The Carwalt Company. 
Keen Starter Company. 
Brooklyn Auto Top Co. 
H. Duhamel & Sons. 
Martin Evans Company. 
Fred'k Loeser and Co. 
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Qensral view of the First Regiment Armory, N. G. N. J., looking 
towards the entrance 



NEWARK, N. J., Feb. 20— Promptly on the stroke of eight 
last Saturday night, as thousands of electric bulbs 
flashed into brilliance, Senator Walter Edge, into whose 
keeping the welfare of the motorists of the Garden State has 
been placed, officially declared open Newark's Fourth Annual 
Automobile Show. 

As befits New Jersey's metropolis, the exhibition, for the suc- 
cess of which the management has labored early and late for 
the past six months, far outclasses any previous effort, and as 
regards importance and the number of cars exhibited runs the 
national affairs a very close second. 

The First Regiment Armory, which houses the present show, 
boasts nearly 40,000 square feet of main floor space, notwith- 
standing which the committee in charge has been compelled to 
adjust and reapportion here and there to accommodate the 
numerous applicants for space. Among the 100 exhibitors are 
54 firms showing 172 complete cars, pleasure and commercial, 
no less than 62 separate makes of automobiles being represented. 
Added to these are nearly half a hundred exhibits of various 
parts and accessories, which through the lack of main floor 
space have been relegated to the capacious gallery which 
stretches around all four sides of the big Armory. 

The show is being run by the New Jersey Automobile Exhibi- 
tion Co. (a combination of the New Jersey Automobile Trade 
Association and the New Jersey Automobile and Motor Club), 
of which George Paddock is president; Dr. James R. English, 
vice-president, and H. A. Bonnell, secretary-treasurer, the last- 
named being also general manager of the show, with E. E. 
Pearce as assistant. 

Blue-and-white is the color scheme, and there is a commend- 
able absence of the over-decoration which frequently mars the 
attempts to beautify the plain interiors of the huge buildings 
that must perforce be used for such imposing ventures. Around 
the balconies and upon the walls this effective color combina- 
tion is used to hide the plainness which features the interior of 
the home of New Jersey's "Dandy First," while the entire 
massive roof construction is effectively screened by a continu- 
ous bunting foil of cerulean hue. 

The car exhibits on the main floor are marked by huge tri- 
angular electric Mission lamps, on the faces of which are in- 
scribed the names of the cars and those of the exhibiting firm. 



Newark's Annual Show 



SOME STATISTICS CONCERNING NEWARK'S 

It is being held in the Armory of the First Regiment, N. G. 
N. J., the largest exhibition building in New Jersey, the drill 
room having an area of about 40,000 square feet. 

There are 100 exhibitors. Sixty-four separate makes of 
ears are represented. There are 175 complete cars and chassis 
on exhibition, according to conservative estimates, valued at 
upward of half a million a\qllars. 




LOOKING ACROSS THE ARMORY WITH THE BAND 



Along the center aisles these lamps are supported on triangular 
carved uprights, while underneath the galleries they are sus- 
pended from chains. The effect, especially when reinforced by 
the numerous festoons of electric lamps and the three huge elec- 
tric chandeliers which are suspended from the roof, is beautiful. 
White pillars along the middle aisle and around the band stand 
in the exact center of the building, each pillar surmounted by a 
powerful electric lamp, carry out the general decorative scheme 
to a nicety. 

At the far end of the block-long Armory the commercial 
contingent hold forth. A dozen separate makes of business ve- 
hicles of various capacities and for all sorts of work are dis- 
played, including examples of the Alco, Rapid, Veerac, Atter- 
bury, Reo, Peerless, Packard, Morgan, Grabowsky, Mack, Silent 
Johnson and Autocar wagons. The presence of these big fel- 
lows cost the promoters a pretty penny, for it resulted in an 
order from the Armory authorities that a special flooring must 
be laid over the expensive permanent floor in order to insure 
the latter against damage. This was later modified to the ex- 
tent that the aisles were excepted from the ruling. When Senator 
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FOURTH ANNUAL EXHIBITION OF AUTOMOBILES IN 
THE NEW JERSEY METROPOLIS PROMISES TO BE OF 
STATE-WIDE IMPORTANCE 



FOURTH ANNUAL AUTOMOBILE SHOW 

Newark, the metropolis of New Jersey, is the automobile 
center of the northern half of the State. The experience of 
former years warrants the prediction that the present show 
will be attended by fully 1,100 dealers — branch managers, agents, 
garage and repairmen — the Newark exhibition being the occasion 
of the annual round-up of the motorwise of all the territory 
north of Trenton. 





STAND IN THE DISTANCE AND A SEA OF AUTOMOBILES 



Edge was escorted to the band stand at 8 o'clock by Joseph 
H. Wood, president of the Associated Automobile Clubs of 
New Jersey, and George Blakeslee, president of the New Jersey 
Automobile Trade Association, there were fully 10,000 visitors 
present. The Senator, in his usual modest way, compared the 
show with those held at New York and Chicago, and declared 
that with its $500,000 worth of exhibits it deserved to rank next 
to those in importance. "Such a display," he declared, "indi- 
cates an industry of a magnitude that will certainly justify the 
State in taking a more liberal attitude toward automobile legis- 
lation. A State that can produce such an exhibit cannot afford 
to antagonize such an industry as is here represented. The 
automobile is now recognized as a means to an end, an agent 
of civilization and a necessity, and it is not proper that we 
should lay a tax upon reasonable interstate touring by this 
means, simply because it is new and less familiar than the older 
means of transportation, which remain unmolested." The Sen- 
ator in the course of his remarks took occasion to decry the 
attitude of the Legislature in opposing equitable remedial 
measures, and was strong in the belief that New Jersey was 



View along the north aisle of the armory, bringing into view the 
gallery and the accessories exhibited therein 

hospitable at heart, and should not forget her bringing-up in the 
matter of dealing with automobilists from beyond her borders. 

Among the more comprehensive exhibits, that of the Ellis 
Motor Car Co., local agents for the Pierce-Arrow, is notable. 
It includes, besides a brilliantly polished 48-horsepower, six- 
cylinder chassis, the suburban and touring car, both 48's, and a 
trio of 36's, including a touring car, a brougham and a miniature 
tonneau. The exhibit of J. W. Mason, who handles the Maxwell 
and Columbia here, is similarly complete. Besides the Baby 
Maxwell, all the other Maxwell models and a fine showing of 
Columbias is made. The F. L. C. Martin Auto Co.'s display of 
Alco and Mitchell pleasure cars, not to mention the same firm's 
showing of Alco and Rapid business vehicles in the commercial 
section, is likewise notable. Other concerns which are repre- 
sented in both the pleasure and commercial vehicle sections are 
R. M. Owen & Co., Reo; Autocar Sales Co., Autocar; Peerless 
Motor Car Co., Peerless; and the Packard Motor Car Co., 
Packard. 

Newark boasts the only woman automobile dealer in the State 
in the person of Mrs. M. L. Rickey, local agent for the Marmon, 
who has made that car one of the best selling propositions in 
this vicinity. She is in charge of the Rickey Machine Com- 
pany's exhibit, just athwart the band stand, and can demon- 
strate the good points of her car with the best of her masculine 
opponents. 

The countrywide fame of J. M. Quinby & Co., a Newark 
concern whose bodies surmount the chassis of many high-grade 
American cars, is borne out by their exhibit, which includes the 
Simplex, Isotta and S. G. V. cars. The many trophies accu- 
mulated by National cars on road and track in the past are ex- 
hibited at the stand of the Weldon & Bauer Co., which handles 
that car in this territory. 

The Thomas that won the round-the-world race is prominent 
in the exhibit of the E. R. Thomas Motor Branch Co., while 
the two-time Vanderbilt winner attracts crowds to the stand of 
the F. L. C. Martin Auto Co., Alco representatives in Newark 
and vicinity. The 1910 Glidden trophy shone resplendent at 
the Paddock-Zusi Co.'s stand, where the complete Chalmers line 
was installed. 

Cut-out chassis, driven by electricity, are unusually numerous, 
electric lights being installed in the "innards" of the motors in 
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most instances to better bring out the many excellences of de- 
sign apparent in the 191 1 models of the exhibiting firms. As a 
business proposition the Newark show has always been pre- 
eminent. The automobile dealers and owners of North Jersey 
annually gather here to complete their plans for the following 
season. The business done cannot be adequately reckoned by 
the number of actual sales, large as these usually are. Numer- 
ous up-State agencies and sub-agencies are closed for during the 
annual exhibition, and the clans are already gathering here for 
the week of business that is to come. 




Looking across the armory from the Northeast corner; freight 
automobiles shown under the West gallery 

The committees which are looking after the details are as 
follows: Space, George Paddock, J. W. Mason, W. H. Ellis, 

G. H. Smith, F. L. C. Martin; Finance, R. A. Greene, VV. H. 
Ellis, I. M. Uppercu; Press, Program and Advertising, H. A. 
Bonnell, J. W. Mason, L. B. Zusi, Norris W. Brown ; Decora- 
tions, R. A. Greene, L. B. Zusi, I. M. Uppercu ; Entertainment, 
J. H. Wood, F. A. Croselmire, R. N. Newton, D. C. Reynolds, 
Dr. J. R. English, C. Louis Fitzgerald. 

Following is a complete list of the nearly 100 exhibitors, with 
the names of the cars or the character of the accessories they are 
showing : 

COMPLETE CARS 

B. F. Adams & Co., Bergdoll and Morgan commercials. 
Apgar & Co., Lion "40." 

Atterbury Motor Car Co., Atterbury commercials. 
Autocar Sales Co., Autocar commercials. 
Alex. Brunner, Kllne-kar. 
Buick Motor Company, Buick. 

E. D. Carlough, Franklin. 
Central Motor Car Company, Regal. 

Commercial Maintenance & Motor Co., Grabowsky and Atlas com- 
mercials. 

Correja Motor Car Co., of New Jersey, Correja. 
Crescent Auto Company, Mack commercials. 
Detroit-Cadillac Motor Car Co., Cadillac. 
Wm. W. Elder, Abbott-Detroit. 

Electrical Maintenance & Repair Co., Detroit Electric. 

Ellis Motor Car Co., Pierre-Arrow. 

Flat Automobile Company, Fiat. 

Hiram L. Fink. Elmore. 

Gray's Motor Car Co., Schacht. 

Greene Motor Car Co.. Locomobile. 

A. J. Hague, Jr., Inter-State. 

Haynes Auto Company, Haynes. 

Johnston Auto Conveyance Co., Brush and Silent Johnson com- 
mercials. 

H. J. Koehler Sporting Goods Co., Hupmobile and Koehler "40." 
Lee Automobile Company, De Tamble. 

Linkroum Automobile Company, Winton Six. 
Lozier Motor Company, Lozler. 

F. L. C. Martin Anto Co., Alco and Mitchell pleasure cars and 
Alco and Rapid commercials. 



J. VV. Mason, Maxwell and Columbia. 

J. J. Meyer, Auburn. 

H. J. Moynihan Auto Co., Mercer. 

New Jersey Automobile Co., Inc., Mollne. 

New Jersey Motor Sales Co., Regal. 

New Jersey Overland Co., Overland. 

Oldsmoblle Company of New York, Oldsmobile. 

O'Neil Motor Car Co., Paterson. 

R. M. Owen & Co., Reo and Premier pleasure cars and Reo com- 
mercial. 

Packard Motor Car Co., of New York, Packard pleasure and com- 
mercial vehicles. 
Paddock-Zusi Motor Car Co., Chalmers. 

Peerless Motor Car Company of New York, Peerless pleasure and 

commercial vehicles. 
J. M. Qulnby & Co., Simplex, Isotta and S. G. V. 
The A. Elliott Ranney Co., Hudson. 
Reynolds & Erwin, Penn "30." 
Rickey Machine Co., Marmon. 
R. G. Schultz, Torbensen. 
A. G. Spalding & Bros., Stevens-Duryea. 
Stoddard Motor Co., Stoddard-Dayton. 
Studebaker Bros. Co. of New York, Studebaker. 
E. R. Thomas Motor Branch Co., Thomas. 
Veerac Sales Company, Veerac commercials. 
The Wallace-De Wilde Co., Cole "80." 
Waring Motor Car Co., Marion. 
Weldon & Bauer Co., National. 
West Side Garage, Moon. 
The Woolston Company. Oakland. 

ACCESSORIES 

Alexander J. Ackermann, Reliable Overhead washer. 
Auto Brokers' Association, Insurance. 
Bush & MacDougall, Excelsior and Thor motor cycles. 
Chas. Byrne, Supplies. 

Col-Mac Co., Automobile, motor boat and motor cycle repairs. 

Dakota Mineral Milling Co., Slick-shine. 

The J. H. Deppeler Agency, Acetylene welding. 

D. B. Dunham & Son, Automobile bodies. 

Economy Auto Supply Co., Supplies. 

Empire State Surety Co. of New York, Insurance. 

Essex Storage Battery & Supply Co., Electrical equipment. 

C. E. Garrabrant, Pyrene Are extinguisher. 

Gilbert & Barker Mfg. Co., Gasoline pumps. 

G. O. Graves & Co., Automobile bodies. 
Hardman Tire & Rubber Co.. Hardman tires. 
Watson J. Kluczek, Harley-Davldson motor cycles. 

H. J. Koehler Sporting Goods Co., Indian motor cycles. 
L. Lawrence & Co., Welding process. 

Meteor Auto Tank Co. of New York, Meteor acetylene tanks. 
Meyers Bros., Ivory novelties. 

New Jersey Auto Top Mfg. Co., Tops and wind shields. 




General view of the armory from the South gallery, presenting the 
near-two hundred automobiles present 

New Jersey Motor Equipment Co., Gasoline agitator. 

New York Auto Top & Supply Co., Tops and wind shields. 

Newark Construction Co., Concrete garages. 

National Oil & Supply Co., Viscos lubricants. 

Newark Glass Co., Keystone oils and lubricants. 

Norben Oil & Supply Co., Norbenene. 

J. Schreyer, Automobile maps. 

W. S. Sheppard, Ideal lubricants. 

Standard Oil Co.. Oils and greases. 

Travelers' Insurance Co., Automobile Insurance. 

Westen Mfg. Co., Westen shock absorbers. 

Wilcox Auto Co., Automobile tops. 

Louis J. Wurth, Pierce and R-S motorcycles. 
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" Ancient History " 



Although Penned Less Than a Decade 
Ago, Much of the Following Makes Very 
Interesting Reading in the Light of Present-Day Knowledge 



ONE editor said, in 1902, that "the authorities of the Yellow- 
stone National Park evidently look upon motor vehicles 
as being dangerous, and upon their recommendation 
Secretary Hitchcock, of the Department of the Interior, has ruled 
to exclude them from the park." And six or seven years later 
is found a similar plaint, as follows: "Are the parks for the 
people, or not? Incredible as it may seem, it is a fact that the 
great Yellowstone Park, purchased and kept out of the public 
money and offering, without doubt, the greatest trip in the 
country, is actually impassable to one of the great divisions of 
the people and that division is the automobile driving public." 

"The automobile has at last forced its way into politics, the 
Automobile Club of the 26th Assembly District having been 
organized in New York City, with Sheriff Thomas J. Dunn, 
leader of the Tammany forces, as a leader in the club," was an 
announcement that made the rounds of the press about this time. 

Considerable stress was laid upon the question of fuel as a 
necessary factor in the general up-build of the automobile in- 
dustry at this period. Comment upon the development of fuel- 
alcohol brought forth this statement from an expert: 

"The present condition of the coal market, to say nothing of 
the advance of the price of gas, suggests the importance of a 
broader and more searching inquiry into the whole question of 
fuel for power, light and heat The move inaugurated in France 
and Germany for the production of cheap alcohol and its 
utilization as fuel is attracting the attention of the nations and 
especially those in which the fuels are expensive." 

"What industry has ever attained to a permanent prominence 
without the patronage of woman?" a right-minded man asked 
after reading this notice in a fashion journal of that day: 
"Evolution has been as much a factor in the wearing apparel of 
the woman mobilist as the automobile itself. When it was first 
introduced women wore their every-day clothes, but they soon 
found these to be unsuitable from almost every point of view." 
Illustrations of the costumes of that day show women wearing 
rubber coats and funny-shaped, flat hats which resemble a tam- 
bourine top-side down. 

The editors of technical and class journals deemed them- 
selves commissioned to enlighten the public as to the meaning of 
automobile vernacular that already had begun to creep in from 
European countries in energetic alliance with the rapidly de- 
yeloping automobile trade, whose influence in the matter of 
technical terms in a considerable degree came from the other 
side. "Pronunciation of foreign terms in use among motor- 
ists" was one editor's caption. Continuing, he said: "Though 
Gottlieb Daimler is universally known as 'the father of the 
automobile,' he did not give it a German name, or, in fact, any 
name. The French took possession of the idea which Daimler 
and Benz had first given tangible form, and, while perfecting it, 
also evolved a vocabulary for use in referring to its construc- 
tion, its use and abuse, its maladies and its functions. For ex- 
ample, 'garage' means a building where things are stored, 
watched and cared for, a storehouse; control, place or station 
where control is exercised. The name 'chauffeur' refers to one 
who heats something, a stoker or fireman. A 'mechanicien' means 
a mechanic. The term 'chassis' designates the running-gear and 
frame of the vehicle. The word is pronounced as though it 
were spelled shas-cee. Thus, we might go on interminably." 

In calling attention to the January, 1893, Automobile Show, just 
successfully concluded, it was said: "French visitors, of whom 
there were many, including well-known manufacturers of cars 



and carriage-bodies, must have been astonished at the vigorous 
prosecution of automobile designs not at all countenanced in 
their own country. But it may be imagined that they looked 
upon these as mere conditions bound to give way before the 
sweep of their own success in a few leading types. That 'certain 
condescension in foreigners noted by Lowell cropped out in their 
published remarks, thinly glossed over with the veneer of ex- 
treme politeness, but their viewpoint was shared by legions 
of New Yorkers. 'Your imitations are getting deucedly clever,' 
we can hear their thoughts, 'and it really looks as if you were 
going to be quite independent of us in aluminum carriage- 
bodies and upholstery. We shall evidently have to sell you 
chassis only. There we have you beat to a standstill.' " 

R. I. Hains, a correspondent writing from Camden, N. J., 
about this time, excitedly refers to the sentiment expressed by 
the Governor of New Jersey in his message to the State Legis- 
lature, to the effect that "he can see nothing good in the trusts, 
and that the only evil in the State is the automobilists and their 
deadly machines." His excellency winds up by urging a manu- 
facturers' law "that will be just to all." 

The first abbreviation of carriage to "car" was observed in 
the announcement of a new 12-horsepower Packard, Model C, 
early in 1903. The engine had a high compression and its maxi- 
mum speed was 850 R. P. M. 

Attention was called about this timf o the disappearance of the 
belt-drive system, "sliding gears being now supreme. Electrical 
transmission is used to a very limited extent by French auto- 
mobile makers." 

"Nautical searchlights are being adapted to the needs of 
motorists who seek the delights of illegal speeds in the hours , 
of dusk and in deserted roads," was one comment in the news- 
papers about this time. "Motoring with a searchlight is a novel , 
innovation." Some Port Richmond, Staten Island, people upon 
discovering an automobile in the distance throwing out its 
searchlight mistook it for the tail of a comet and ran into the 
house and hid out of sheer fright. 

The Brush patents on electric storage batteries expired by th« 
seventeen-year limit, in March, 1903. The probable effect on the 
automobile industry was discussed thus : "It is expected by many 
that improvements which heretofore were found impossible to 
squeeze in under the market price and therefore lay dormant 
will now be generally introduced." 

In proof of editorial good will to all the world this paragraph 
was published in The Automobile: "Nobody can in fairness ob- 
ject to the importation of European-built automobiles, so long 
as they are sold on fair representation. If importers can do 
this business over a 45-tariff bar, they are entitled to their 
success." 

The question of the standard gauge early engaged the attention 
of automobile manufacturers. The standard American railway 
gauge is 56^2 inches. The wagon gauge, or track, is 56 inches. 
One writer remarked: "There is more in the matter than the 
first glance reveals. Shown by fact, the automobile industry 
'standard' means 54 inches, about as often as it does 56 inches. 
This excludes the narrow gauge and scattering returns, from 
48 to 52^2. In the country the gauge is measured from centre 
to centre of the tire. The country gauge is 56 inches in most 
sections, but not in all. For example, in New Jersey the gauge 
is 60 inches from centre to centre. In Rhode Island it is 62 
inches. From the constructor's point of view, either 'standard' 
gauge is 6 inches too wide for most effective use of material." 
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BEAUTIFUL Ithaca! home of Cornell! A celebrated man. 
addressing a graduating class, remarked, "1 can now we'd 
understand why Ulysses, after all his travels, returned 
to Ithaca." 

I was not prepared for such hilly, almost mountainous country, 
though as we approached the town I realized that our train ha 
for some time been steadily climbing. Brt on leaving th; station, 
which is in the valley, I noticed that the street car at once be- 
gan climbing; and on entering the campus and moving toward 
Sage College, the home frr women, I knew by shortness 01 
breath that I was climbing. 




SHOWING A CORNER OF SAGE COLLEGE, THE HOME OF 
THE FAIR "CO-EDS" 



It was late in the evening and dark, but I was heartily glad 
afterward of that delayed carriage, for as we paused a mo- 
ment on Cascadilla bridge, at the entrance to the grounds, and 
heard the rush of water through the inky blackness of the 
gorge below, I felt as one standing "far from the madding 
crowd" in one of the smaller canons of the Rockies, rather 
than at the gateway to the busy life of a great cosmopolitan 
university. 

We were topping one of the highest hills, and the myriad 
lights of the town, twinkling in the distance far below, seemed 
lo be transmitting some mysterious message of the world to 
the great receiving light in the library tower above. The 
great illuminated clock, visible for miles around, pointed to 
nine, and as we paused in silent admiration the awe of the 
moment was dispelled by the sound of the beautiful college 
chimes. 

Next morning was bright and sunny. The continued mild 
weather of the week had melted every trace of snow, and 
only the barren branches of the deciduous trees about us and 
the white-capred hills in the distance gave any hint of the 
approaching winter. 

ln.isting that I mist see their beloved campus at once, my 
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fair co-ed hostesses took me immediately after breakfast for 
an inspection of the grounds which comprise 500 acres. First 
the different buildings were pointed out with pride, then the 
students' little basement shop, The Coop, visited for necessary 
supplies, then a walk proposed. A turn past one of the great 
halls of learning brought us to a point directly opposite where 
we had the night before entered and almost at a step we 
reached beautiful Fall Creek gorge. A short distance above 
a dam held back part of the waters of a tiny lake, to turn 
aside through the hydraulic laboratory, but enough escape 
to tumble in a glorious cascade down Triphammer Falls. And 
across the narrow valley the swinging bridge, hanging high in 
air like a thread from cliff to cliff, vibrated to our step as in 
almost human accord with our feelings of wonder rind sur- 
rise. 

Yet the delights of even such an interesting walk could 
hardly, satisfy one used to the pleasures of motoring, and at 
the very earliest opportunity we planned to see more fully. 
Cornell's many attractions from the vantage point of an auto- 
mobile. 

A fine new 191 1 Maxwell drew up for us in front of Sage 
College after luncheon, as the last of the girls were going out 



Digitized by 



Google 



542 



THE AUTOMOBILE 



February 23, 1911 



of Law, and Stimson Hall, to anatomy, histology, and to medi- 
cine as far as taught in Ithaca (that course is rnmpleted in New 
York City). To our left arose the group of olil bluestone build- 
ings, Morrill v Hall, containing the offices of administration, 
classrooms and laboratory of the Department of Psychology; 
McGraw Hall, the Department of Geology, with its related 
sciences, and White Hall, classrooms and the laboratory of, the 
Department of Education. Across the north end, and facing us, 
stood Franklin Hall, a redstone building devoted to physics, and ' 
Sibley College, comprising the schools of mechanical, electrical, 
marine and railway engineering. Next, on the right, came Lin- 
coln Hall, occupied by the colleges of civil engineering and at.-hi- 
tecture, and then classic Goldwin Smith Hall — the College of 
Arts — impressive in its simplicity. 

Wishing, however, to get a new view of Fall Creek gorge, we 
retraced our path, passing many of the handsome fraternity 
houses, and climbing up another way. The hill was steep, the 
road narrow and muddy, and my heart almost failed me as I 
thought, "What if — ?" But no; on we moved, easily, steadily, 
clear to the top, where as we crossed another bridge we caught 
a most magnificent view. And down immediately under our 



slender support of wood and iron, raced the mountain stream on 
toward beautiful Ithaca Falls. 

Turning, then, as from a microscopic to a telescopic view, we 
left the grounds behind us, passing down through Buffalo street 
(where in a few short blocks there is a sharp decline of several 
hundred feet), out across the valley and up an opposite hill to- 
where we could see the whole university in panoramic effect 

But it was beginning to rain, and we had to go back spinning. 
A stop with more friends for a typical bedroom spread delayed 
us until dark, and I reVurned at six o'clock, filled with all the 
ardor of a full-fledged college girl. 

Then, fitting ending for such a perfect day, the tower chimes 
began to play, first a gay little French gavotte, next beautiful 
Loch Lomond, and, last of all, thrilling in its suggestiveness, the 
Cornell Evening Song: 

When the sun fades far away 

In the crimson of the west. 
And the voices of the day 

Murmur low and sink to rest 
Music with the twilight falls 

O'er the dreaming lake and dell: 
'TIs an echo from the walls 

Of our own, our fair Cornell. 



m 



Popular MotOr EffeCtS teresting and of Value to^is 
close, Bearing Upon the Subject of Finish in Popular Effects 



m 



IN previous issues of The Automobile we have pointed out the 
fact that despite the apparently great number of colors in use 
upon automobiles the basic colors are comparatively few 
in number, the multiplication of effects being made from these 
main pigments. 

One of the colors which cannot very well be made to run its 
course beyond three shades, light, medium and deep, is maroon. 
This color has been deservedly popular for at least a decade, 
first upon the horse-drawn carriage and later upon the auto- 
mobile. It is a color that grows upon one's sense of proportion, 
beauty and economy. It has depth and brilliancy of tone; it is 
a neutral color with reference to its effect upon people during 
the various seasons of the year, and, perhaps more important 
still, it is under reasonable conditions unusually durable. 

Maroon is produced upon the surface by getting the wood 
worked down smooth and fine and priming it, in case of new 
work, with a straight linseed oil primer into which is stirred 
enough lead or some other pigment to stain the medium. A 
coat of stout lead above this, with puttying of checks and fissures 
to follow, after which, in due time, is laid on four or five coats 
of roughstuff, brings the foundation surface ready to rub. This 
work is performed with water and artificial pumice stone, the 
rubbing being continued until both a level and smooth surface 
is obtained. A light sandpapering with No. o sandpaper will 
polish the surface down and brush away any obstructive ac- 
cumulation, whereupon the first coat of maroon may be applied. 

However, before using the maroon we would advise as a 
measure of economy and as a guarantee of good results as well 
the application of a preparation coat consisting of, say, Tuscan 
red, 3 farts ; Indian red, one part, both ground in japan and 
thinned to a nice working consistency with turpentine. Over this 
ground the maroon, thinned simply with turpentine and given 30 
drops of raw linseed oil to a pint of color, is applied. 

Now break some of the maroon up gradually in turpentine 
until a smooth liquid consistency is reached, at which point add 
elastic rubbing varnish in the proportion of one pound of varnish 
to each two ounces of color. Mix thoroughly and apply freely 
to the surface quite in the same way that a coat of varnish would 
be put on. 



This varnish-color having dried thoroughly, go over it with 
a small wool sponge, or a soft bit of felt, moistened and dipped 
in pumice stone flour, to "kill" the gloss, after which wash the 
surface with clean water and repeat the coat of maroon varnish 
. color, reducing, however, the quantity of color used in the one 
pound of varnish by one-half. This coat will sharpen the luster 
of the surface, and will enable the workman to rub the varnish 
down closer, which work having been accomplished the surface 
may, if required, be striped and ornamented, and then given a 
coat of clear, pale, rubbing varnish. Another rubbing with 
water and pumice stone flour, after the varnish has dried firm 
and hard, brings the work down to the final step, that of apply- 
ing the finishing coat of varnish. 

Thus brought along to a finish and given decent treatment 
during its life upon the surface, maroon will prove not only an 
entirely satisfying color but one unsurpassed in the matter of 
durability. The medium shade is the one mostly used for auto- 
mobile work. 

Blue in its various shades is another color that promises to 
retain its popularity with automobile users. It is a color, never- 
theless, that gives the painter plenty of trouble, as a rule, to 
develop, owing to its tendency to discolor under varnish. Deep 
and medium shades of blue are especially affected in this way, 
and, on the whole, are less durable generally. Blues are very 
brilliant in color tone, and afford an unsurpassed charm of color 
effect when nicely wrought out. The most beautiful of all the 
blues and the one more extensively used upon automobiles than 
all others combined is ultramarine blue. By using different 
shades of color for the ground under the ultramarine various 
shades of the blue are produced. The ground colors may be 
made, for the lighter blues, of Prussian blue and flake white, add- 
ing the blue, on account of its powerful coloring property, to the 
white rather than the white to the blue. Beat together to a fine 
mixture, add for first coat one part raw linseed to six parts tur- 
pentine, and lay out with a flat camel's-hair brush. 

For the deeper shades of the ultramarine make the ground color 
of either straight lamp-black or a deep brown, the latter being 
made of Indian red and ivory black. 

The surface should be brought up as smooth and level as the 
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best skill and circumstances will permit, with all fractures and 
cavities filled flush with putty colored precisely to the shade of 
the groundwork. Having the right ground color in place on the 
surface proceed to lay on a coat of the flat ultramarine blue 
whipped to the proper consistency with turpentine, adding to each 
eight parts of turpentine one part raw linseed oil. With what 
should now prove a solid, even color all over, the ultramarine 
glaze may be applied, the preparation of which is as follows: 
Into a pint of elastic rubbing varnish stir intimately two ounces 
of color, the blue being first cut out to cream-like consistency 
with turpentine. Flow on a full, free coal of this mixture and 
after it has dried properly rub over lightly with water and pumice 
stone flour, wash up, and apply a second coat of this same blue 
varnish color or glaze, thus maintaining the absolute purity of 
color tone and shade. If striping or ornamental lines are to go 
on the surface apply them over this second coat of glaze and 
pencil varnish them. Finish directly upon this surface, omit- 
ting the clear rubbing varnish entirely, the latter being ruinous to 
the brilliancy and beauty of the blue. As a matter of fact, varnish 
is an active enemy to almost any shade of blue, although it ap- 
pears that the light blues are less affected adversely by the varnish 
than the deep and medium shades. Keep as much color as pos- 
sible in the varnish right up to the finishing coat and thus insure 
the rich and magnificent quality of the blue. 



That Will Con«y a Slight Idea of the Ini- 
A FeW FlgUreS men>e Proportions Already Attained by a 
GomparatiTely New Industry 



STATISTICS testify forcibly and beyond contradiction to the 
growth of the automobile industry and at the same time to 
the popularity of the self-propelled vehicle. 

Looking backward and admitting the theory that the orig- 
inators of the upward of two and a half millions of miles of 
roads in the United States prophesied their necessity owing to 
the destined advent of the auton.obile, the statement is timely to 
the end that in the year 1000 there were only 3,500 automobiles in 
North America. These figures are in appalling comparison with 
the estimate for 191 1, which gives the number of machines in 
the hands of purchasers and in stock as over 440,000. In the 
year 1900 there were 27 factories in the United States for the 
production of automobiles, the individual capacity of none of 
these factories being beyond 200 cars per year. There are at 
present over 395 plants distributed throughout this country. 
The amount of capital involved in 1900 was $6,200,000, as com- 
pared with the sum of $450,000,000 invested in factories and tools 
for the making of automobiles in 191 1. Of this amount at least 
$275,000,000 is devoted to the maintenance of automobile fac- 
tories. There were only 2,000 persons employed in the auto- 
mobile industry in 1900. To-day over 280,000 persons take part 
in the many branches of the trade, from the rough-material de- 
partments to the finishing rooms. 

Here are some items relative to materials used in the making 
of the automobile: Taking the flat figure of 440,000 automo- 
biles now extant in America as a basis, the machines contain 
352,000,000 pounds of steel; 2,200,000 tires, weighing 52,000,000. 
pounds and 17,000,000 feet in length; 2,640,000 tubes, weighing 
21,120,000 pounds and 21,120.000 feet in length; while the total 
weight of the machines is 660,000,000 pounds. 

Taking the foregoing figures as a criterion, it is fair to ask 
when the million and a half mark of automobiles in the United 
States will be reached. Such an attainment, let it be said, would 
imply the ownership of one automobile by every farmer of any 
importance, and also by many salaried workers. Comparing the 
probable increase of population in America of 1915 with the 
present census, and supposing that the automobiles in this coun- 
try then numbered one and a half million, this would allow one 
automobile to every seventy persons. 

It is predicted by some that by 191 5 the $500 car will have 
been developed to at least a semblance of perfection. It is 



prophesied that in that day a four-cylinder car of 20 to 25 
horsepower, with a wheel base of not less than 100 inches, and 
32 to 34-inch tires — a car made to carry four or five persons, in 
series of not less than 50,000, the car which now sells for $750 
.to $1,000 — will be manufactured for $500. 



, In the Owner's Garage It Is 

Electric Motor Polisher worth wmie Harmg Good 

Facilities 
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CLEANING the automobile promotes economy and so lowers 
the rate of depreciation that, at the end of the year, the 
owner will find his lunds where they belong, i.e., in the bank 
instead of in the pocket of the repairman. There is nothing 
that is of greater importance than maintaining the good appear- 
ance of the body and trim ; this is due to the fact that the 
average owner of a car is likely to reach the conclusion that his 
car is in a bad state of repair when it may only be in a soiled 
state. To go to the repairman and ask him about it is to tempt 
him to find all sorts of trouble in the car, and if a repair account 
is generated under such conditions, it must be directly charged 
to the fact that the owner of the car has been deceived by his 
own folly: 

It is proper, therefore, to keep the automobile looking as well 
as possible. This will be readily accomplished if the car is 
washed every time it is brought in off the road, and if the "bright 
work" is polished as often as the occasion requires. It is quite 
a task to maintain this polish. If a good polish is induced in 
a surface of metal it will persist for some time, but if the sur- 
face is allowed to degenerate it is quite a task to rehabilitate it. 
The illustration here given of the new Westinghouse motor 
polisher is one of the most complete devices of the kind that has 
■ been offered. This motor is small, compact and so designed as 
to be easy to handle. It is rated at 1-20 horsepower, and may be 
run from electric current that may be tapped from a lamp socket 
if electricity is used in the garage. That electric lighting is the 
proper illuminating means to employ is true, on account of its 
safety. Power is transmitted from the motor to the buffing 
wheel through a flexible shaft and by means of a flexible cord 
that is connected to the motor at one end and to the lamp socket 
at the other end, the operator is enabled to go around the auto- 
mobile, reaching every bit of bright work that has to be main- 
tained in a high state of polish if the automobile is to be re- 
garded as up to its proper level from the appearance point of 
view. Why parts will deteriorate if they are allowed to rust 
and tarnish is probably too well appreciated to require discussion, 
but the fact remains that quite a few automobilists, if they do 
understand the reason, fail to take heed. 




Depleting the Westinghouse polishing motor, which Is devised for 
the purpose of aiding the automoblllst to maintain a high state 
of polish of bright work on the car 
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Injunctions for the Automobilist f n e "SSTfSS 

for the Automobilist, Who, Through Inexperience or Thoughtlessness, Is 
Likely to Gome Out at the Little End of the Horn 

== m 



Don't skylark with a joke that is to be played upon you by 
the man who has a junker to dispose of. 

Don't experiment with the sweet-running qualities of a de- 
crepit outcast of an automobile; if there ever was any- 
thing sweet about such a car it probably departed at the 
solicitation of much service, and, who knows, abuse. 

Don't invest in an uncertainty; the funds that you have to part 
with are not in that classification. 

Don't invite the fire of a battery of masked idea's; if they are 
submerged in mystery let some other person unravel the 
skein. 

Don't gallop with the enemy's cuirassiers; they might lead you 
to slaughter. 

Don't deal with a man whose soul is hardened; granite is too 

unresponsive; you cannot be sure that you will be able to 

get your value out of a stone. 
Don't enter a frenzied whirl and part with your money in the 

interim; when the smoke clears away, as experience seems 

to indicate, the fellow who makes the frenzy has his 

pockets bulging out. 
Don't bother with the eruption of canister; all that you need is 

a calm, impassive settlement of a pending negotiation. 
Don't help fill over-crowded graveyards; there are enough men 

who purchased the kind of automobiles that were not 

suited to their needs; get the kind that will do your work. 
Don't assail your prospects; all that you have to do is to keep 

your head upon your shoulders. 
Don't linger on the outskirts of a melee; it might suddenly be 

converted into a whirlwind. 
Don't forget to give combat for possession of the plateau of 

success. 

Don't enter the twilight of an uncertain undertaking equipped 

for the fray by a package of uncertainty. 
Don't ask for respite; why place yourself in a position of such 

great disadvantage? 
Don't say that it is destiny when you have your hopes shattered 

by a stroke of stupidity on your part, or intimate that you 

are a great magician if you merely take advantage of the 

weakness of your opponent. 
Don't be a fugitive from success ; run like a hare from failure. 
Don't join in the legion of the stupid ; go to the university of 

the capable. 

Don't hold your mouth open while your opponent places the gag 
in your teeth. 

Don't look with scared awe at the man who is leading you on 

to failure — trip him up. 
Don't enter a coalition of little men; the woods are full of 

them. 

Don't iron creases in your ideas; allow them to expand. 

Don't think that the hillside will tremble if you tell people what 

you want ; let your batteries flash ! 
Don't eat from the hand of the prodigious commonplace. 
Don't go at a furious gallop to the first place where automobiles 

are sold and beg the man to sell one to you; saunter in, 

show nonchalance ; be at ease ; select a good automobile. 
Don't call upon a highly respected robber and allow him to part 

you from your funds. 
Don't make a good resolution and then allow the first obstacle 

that you meet take it away from you. 



Don't fumble with 'the idea that eagles do not issue from shells, 
but do take note of the fact that eagles are on poor speak- 
ing terms with rotten eggs. 

Don't go on the assumption that diamonds are only found in 
the darkness of the earth; they are frequently discovered 
in the darkness of the stupidity of the owner by the fellow 
who takes a keen interest in them. 

Don't accept a guarantee that is full of enigmatic lines written 
in dog Latin. 

Don't forget that a man must make enormous exertions when 
the holes are very deep — keep out of the ruts. 

Don't forget to scrutinize the clumps that appear in the offing; 
they may conceal a snag. 



The Road la the Other 



What Good Roads Will Do 



Strong 
As Its Weakest Link 



MECHANICS, and those of a purely mechanical mind, when 
they contemplate the automobile, think of the mechanisms, 
and how to solve the problem of making the car do better work 
than it is now capable of, with scarcely a thought of the fact that 
the road, if it is not good, is in the way of success. Were all 
roads good, automobiles would perform with excellent results 
were they barely half as well designed and constructed as they 
are at the present time. The fact of the matter is that the road 
is half of the car, and, fortunately, it is the half that can be 
used by all. The time will soon come when there will be 500,000 
automobiles on the road in America, and, assuming that the 
average cost of each automobile is about $1,600, it is a simple 
computation that leads to the conclusion that these automobiles 
cost the community $800,000,000. Were it possible to consider that 
one-half of this money could be saved were roads so good that 
the cars would render up satisfaction were they half as good as 
they are at the present time, it is a fair inference that this would 
leave $400,000,000 to the account of good roads. This is a vast 
sum of money, and were it applied to the building of roads, it 
would pay for a considerable mileage of them. But there is a 
secondary advantage to be remembered. The good roads would 
serve for twice as many automobiles as we have in actual service 
just as well as they do for the number that are now running on 
the roads. 

A proper consideration of the whole matter would lead to the 
conclusion that the quicker the question of good roads is taken 
up with a vim the better it will be for the maker and the user 
alike. From the user's point of view the repair question is a 
serious matter. Were the roads good the repairs would be less 
marked. At the present time, taking the repair and deprecia- 
tion account at a rate of 20 per cent, the users of automobiles 
are going down in their pockets at the rate of $160,000,000 per 
year. 

On the same basis as the first cost was above considered, this 
would mean that there would be a saving of $80,000,000 per year 
in cost of repairing and in the depreciation of cars, taking these 
items combined. Every argument that is entered into on a basis 
of experience points the way to good roads — let us have good 
roads. 
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Some of Those That Gome Up in 
Every-Day Automobiling Are An- 
swered by the Matter Presented by Forrest R. Jones in the New Edition 
of the "Automobile Catechism" 



Questions That Arise 



[389] — What is a bi-polar magneto? 

One which has two magnetic poles (pole-pieces). A mag- 
neto always has at least two poles. Probably all automobile 
ignition magnetos with shuttle-wound armatures are bi-polar. 

[390] — What is a multi-polar magneto or other form of dy- 
namo-electric generator ? 

One having several magnetic poles; sometimes as many as 
twelve or fourteen magnetic poles are used in a magneto applied 
to ignition purposes. 

[39i] — What is a high-frequency magneto? 

One which produces electric impulses at a much more rapid 
rate than ignition occurs in the motor. This refers especially 
to automobile practice. 

[39 2 ] — How is high-frequency, low-tension electric current util- 
ized for high-tension ignition? 

Ordinarily in the same manner as battery current. The igni- 
tion system is of the same form as for a battery, with the 
exception that the high-frequency magneto is substituted for the 
battery. 

A transformer spark coil with a trembler is used in connection 
with a timer, as for high-tension battery ignition. Or the battery 
system with auxiliary trembler coil can be used on high-frequency 
current. 

[393] — Will all trembler spark coils operate satisfactorily on 
high-frequency alternating current? 

No. Only those whose trembler is light enough and other- 
wise constructed so as to vibrate at a very rapid rate. 

Some trembler spark coils, especially those of earlier design 
for battery current, have tremblers which do not vibrate rapidly 
enough for high-frequency current. 

[394] — Is a constant speed ratio necessary between the crank- 
shaft of a motor and the rotary inductor of a high-frequency 
magneto which has no interrupter? 

It is desirable, but not necessary, to have the rotor and mag- 
neto operate in synchronism. It is more desirable the lower the 
frequency of the generator. A very high-frequency magneto may 
be belt-driven and give fairly satisfactory ignition. 

[395] — How fast does the inductor' of a high-frequency bi-polar 
magneto rotate? 

Generally at least twice as fast as the crankshaft of the motor; 
considerably faster 'in most cases. 

[396] — Describe the general form of one type of multi-polar 
magneto for high-frequency current. 

In one type several wire-wound spools are arranged in a 
circle with one end of the core of each spool fastened to one 
side of an iron ring. The arrangement is such as would be ob- 
tained by fastening the spools to one side of the rim of a wheel 
with the spool ends against the side of the rim. 

Each spool is wound with a single coil of insulated wire. Each 
coil is electrically connected to the coils of the two spools which 
are adjacent on opposite sides. The windings are connected to- 
gether, end to end, except one pair of ends which are left free 
for connecting to the other apparatus. 

Several permanent magnets of a V-shaped form are fastened 
to the side of a rotor so that the bend or crown of each magnet 
is near the shaft of the rotor, and the pole ends point out 
radially. The sides of the magnet poles pass close to the free 
ends of the cores of the coils as the rotor revolves. There are 
as many V-shaped magnets as there are spool-wound coils. 



Electric impulses are generated in the winding as the rotor 
carries the magnet poles successively past the ends of the coil 
cores. As many electric impulses are generated per revolution 
as there are spool-wound coils in the magneto. 

[397] — What is a high-tension magneto for jump-spark igni- 
tion? 

One that generates an electric pressure high enough to force 
a jump-spark across the spark-gap of a high-tension spark-plug 
without the aid of any auxiliary apparatus such as a spark-coil. 
High-tension magnetos ordinarily have an interrupter which 
operates to produce a spark at the proper instant. 

The high-tension magneto is an embodiment, in one piece of 
apparatus, of all the parts which make up a high-tension sys- 
tem composed of separate pieces connected together by electric 
conductors such as wires.' 



ME 



Taxicabs in London 



An Insight Into the System as It 
Obtains in the English Metropolis 



BY starting from a central congested point, say, the Bank or 
Oxford Circus, or Piccadilly, in London, two passengers 
may travel in a taxicab a distance of three miles for 3 shillings 
(75 cents). In sections where the traffic is not congested they 
may ride fully four miles for the same amount of fare. It is 
the usual custom to tip the driver from 2 pence to 4 pence (4 to 
8 cents). As a consequence of these low rates of fare, taxi- 
cabs are very liberally patronized in the British Metropolis. Be- 
sides, the multiplicity of taxicabs generously distributed in all 
parts of London's manifold acres renders them a delight as well 
as a welcome accommodation. Indeed, so cheap are these ve- 
hicles that one feels no inclination to walk. 

As a usual thing, taxicabs are licensed to carry four persons. 
The legal fare having been fixed for two persons, an additional 
passenger is required to pay sixpence (12 cents) for the entire 
journey, no matter how long the distance may be. But the fare 
for two extra passengers is the same is it would be for one. 
Two children under ten years of age are regarded as constitut- 
ing one passenger. Twopence (4 cents) is levied for carrying 
a perambulator, a child's mail-cart, or a bicycle on the outside of 
the taxicab. 

Every public automobile is obliged to carry a taximeter for re- 
cording the fares. The rates follow: For one mile or less, for 
a journey or time consumed to the extent of ten minutes, eight- 
pence (16 cents) ; over one mile, or over ten minutes, for each 
additional quarter of a mile, or period not beyond two and one- 
half minutes, an additional twopence is charged. A like charge 
is made for any less period or distance exceeding one mile, or 
ten minutes. 

Every convenience is afforded patrons, as well as drivers. A 
prize is put upon the honesty of drivers in the case of the finding 
of lost articles. In all parts of London ranks (stands) are to 
be found. In a great many instances shelter houses are provided 
by the taxicab companies, fitted with telephones for the accom- 
modation of neighboring residents. In case there should be no 
shelter house near at hand, the prospective passenger may call 
up the nearest district messenger office, whose manager will 
order a taxicab to call at the passenger's house. 
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Aligning Wheels and Replacing 
Springs 

Editor The Automobile : 

[2,510] — I have been interested in the 
articles in The Automobile on the align- 
ment of automobile wheels. I have noticed 
that the front axle on my car was not at 
right angles to the frame, and upon taking 
out one of the front springs (both springs 
are new) I found that the center pin is not 
midway between the ends of the spring, and 
that the center pins of the leaves are still 
farther away from the mid-po : nt between 
the ends. Moreover, the spring was not 
put together with the long ends of the 
leaves all at one end of the spring. Was 
this right? And in putting the spring in 
the car, should the short or the long end 
be forward? Please tell just how the 
spring should be put into place. 

I was much interested in the solution 
given in letter 2,462, but would like to in- 
quire if it would not be possible and more 
convenient to pass exhaust gases through 
the tubing surrounding the intake mani- 
fold? If exhaust gases were used, what 
would be the best size tubing to use, and 
would copper stand the heat? Also, would 
there be danger of melting the Y-joint in 
the manifold? 

L. W. Prescott. 

Takoma Park, S. C. 

The long ends of the springs should be 
all at the same end of the spring, as shown 
in Fig. 1, and the shorter end should be 
towards the front 

There is no objection to heating the coil 
pipe by means of the exhaust gases. This 
was common practice some five years ago 
with the majority of pressure-fed lubri- 
cators. It has the advantage of heating 
the part sooner than water will, but it is 
apt to get clogged up. The heat will not 
be sufficient to affect the tightness of the 
manifold joints. 



What Some Subscribers Desire to Know 



Method of Internally Heating the 
Gases 

Editor The Automobile: 

[2,511] — Would it be possible to place a 
coil of pipes in the intake manifold instead 
of outside to heat the gases, or would this 
have the effect of causing condensation? 
I am troubled in the same way as one of 
your correspondents, in that my carbureter 




is very far from the cylinders, and owing 
to the disposition of the parts it is impos- 
sible to alter this. 

J. W. B. 

Altoona, Pa. 

The method you suggest would not have 
much advantage, if any, over heating the 
pipe from the exterior, and in addition it 
might set up d sturbances restricting the 
flow of the ingoing gases. A means of 
being sure that the gases are heated will 
be seen if reference is made to Fig. 2. It 
is an idea that appeared in a foreign jour- 
nal, and consists of several small tubes 
(through which the gases pass) soldered 
at both ends to small plates. This forms 
a radiator, and the water can be turned off 
at will if a cock is fitted in the water 
circuit 



Removing Piston Rings 

Editor The Automobile: 

[2,512] — What advantage is there in re- 
moving the piston rings from time to time ? 




Fig. 2— A method of heating the gases that 
obtains on some foreign cars 

I recently undertook this job on my car, 
with disastrous results. The rings have a 
great amount of elasticity, -but they have a 
nasty knack of breaking just when you get 
them to the point of sufficient expansion. 

Dejected. 

Allentown, Pa. 

We can sympathize with you in your 
trouble because piston ring removal is not 
the easiest thing in the world. It is not an 
unknown thing for an experienced me- 
chanic to break a ring occasionally. A 
suggestion that might be of use to you is 
shown in Fig. 3. It consists of a pair of 
pliers with a small spring inserted to keep 
them closed. The ends should be formed 
according to the shape of the ring slots. 



Fig 1 — Showing proper arrangement of 
springs, with short ends toward the front 



No Torque Rods 

Editor The Automobile: 

[ 2 .5I3] — There are no torque rods on my 
car at present, and I should like to know 
how it would be possible to make an at- 
tachment to the tubular shaft that carries 
the propeller shaft to take the thrust when 
starting. T. W. Sanchez. 

Havana, Cuba. 



The Editor Invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible In each case, and a sketch, 
even though it may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered In these 
columns in the order of its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 




Without knowing more deta'ls as to the 
disposition of the cross-members of your 
car, we should say that it would be possible 
to do what you want in the manner shown 
in Fig. 4. The addition consists of a collar 
which is permanently attached to the tube 
and forked at the end so that the two arms 
will fit into the bracket. If the cross-frame 
members are not of very stout section it 
might be advisable to fit distance-pieces to 
strengthen the cross-members. 



A Trio of Queries 



Si 



7/.. 




Editor The Automobile : 

[2,514] — 1. On a four-cylinder motor 
having no provision for adjustments on the 
valve lifters, the exhaust valve lifter on one 
cylinder has dropped back in guide about 
1 -64th of an inch or more. How would 
this affect the general efficiency of motor? 
What is the cause of this and how can it be 
remedied ? 

2. After driving car for short time the 
grease from differential runs out of the 
rear axle on right side around brake drum 
and is thrown over body, mud guard and 
wheel tire. What is the reason, and is' 
there a cure? 

3. What would be necessary to do to 
equip a four-cylinder T-head motor with 
double ignition? Present equipment con- 
sists of Remy H. T. magneto and coil with 
dry cells for starting. Would such a mag- 
neto furnish spark for two plugs simulta- 
neously over inlet and exhaust valves ? 

London, Ont. Enquirer. ,rr"~~> 

1. The cause or causes of the valve-lifter -£-c2^T 

gap are as follows, and in your case you 

should make sure which it is: 

(a) Worn cam; 

(b) Worn end of push rod or roller; 
(c.) Worn roller pin; 

(d) Shortening of push rod due to ham- 
mering effect; 

(e) Worn valve stem due to the same' 
cause ; 

(f) Pitted valve seat or mushroom; 

(g) Bent cam shaft. 

The most common cause is either (c), 
(d) or (e), or a combination of all three. 
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What Other Subscribers Have to Say 



The Editor Invites owners and driv- 
er* of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication In these columns for the 
worthy purpose of aiding brother auto- 
moblllsts who may be In need of just 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
•ketch when It Is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume if 
the writer desires to withhold his 
name from publication. 



If the lift of the valve is, for example, 7 
millimeters for all cylinders, if one of 
these has its exhaust slightly strangled it 
stands to reason that this one cylinder will 
cause a certain amount of back pressure on 
the motor and thereby reduce its power 
and sweet running. If the stem has short- 
ened, as in Fig. 5, it is an easy matter to 
have caps made to fit over the guides and 
file off enough of the valve stem to accom- 
modate them, in the manner shown in Fig. 
8. The exact amount of clearance cannot 
be determined without taking into consid- 
eration the requirements of the particular 
motor, as what in one motor would be far 
too little clearance would in another motor 
not be half enough. With the caps, how- 
ever, a certain amount of latitude is given 
for experiment. 

2. The reason for this is that there is too 
much clearance between the ball bearings. 
This can usually be remedied by interpos- 
ing a metal washer. In some types of axles 
the following method is employed : With- 
draw the shafts and braze a length of 
tubing over the shaft near the differential, 
which will act to all intents and purposes 
as an oil retainer. 

3. In the case you mention, only one ig- 
nition can be used at a time, and it would 
be necessary to have a separate timer and 
coil of the high-tension type fitted in order 
to deliver two sparks at the same time. 
If possible connect the high-tension coil 
commutator with the advance lever that 
actuates the magneto in order to synchro- 
nize the two as far as possible. 




Increasing Compression 

Editor The Automobile: 

[2,515] — I am desirous of increasing the 
compression on my motor and would be 
obliged if you will answer me the follow- 
ing questions: 

Will increasing the compression cause the 
engine bearing to wear out quickly? 

Should the timing be altered from the 
present setting? 



What is a simple way to increase the 
compression without much expense? 

Middletown, N. J. Curious. 

With regard to the first two questions 
you ask, they cannot very well be an- 
swered without more data. It is a fact, 
however, that increased compression does 
have a tendency to cause the engine bear- 
ings to wear qucker than with a low com- 
pression, unless they are so constructed 
that they will withstand the extra strain. 
As far as the timing is concerned, it de- 
pends largely upon the contour of the cams, 
as with a high-compression motor the 
opening of the inlet and the closing of the 
exhaust valves is largely a matter for ex- 
periment. 

The valve caps of your motor could be 
remade in the form shown in Fig. 7 and 
reduce the space taken at A in Fig. 6 by 
recessing. Don't use solder and try and 




Fig. 3 — A useful tool for removing piston 
rings 



fill these holes up by sweating a plug in, 
as with the heat inside the motor the solder 
will run. It is cheaper to have new plugs 
made. 



Storing Tires for the Winter 

Editor The Automobile: 

[2,516] — Will you be kind enough to in- 
form me through the columns of The Au- 
tomobile, when an automobile is cleaned 
up for the winter and put in a good, dry 
house, to be left there, say, till the 1st of 
May, would it be better to jack the wheels 
up to take the weight off the tires, at the 
same time letting a little air out of thein, 
or would it be better still to take the tires 
off the wheels and wrap them in paper? 

How can one tell when the commutator 
is out of time, and will a machine run 
even although the commutator is partly out 
of time? Will it have as much power as 
if it were right? A Subscriber. 

Campus, 111. 

Undoubtedly it is better to remove the 
tires from the rims, clean them, sprinkle 
them with soapstone, wrap them in canvas 
or stout paper and place them in a dark 
and moderately cool atmosphere. 

To determine whether the commutator is 
out of time, ascertain which cylinder is on 
the compression stroke. Set the advance 



lever about one-fifth of its travel from the 
retard, and when the piston comes to the 
dead center the trembler of the coil, should 
buzz. The motor may run smoothly if the 
commutator is out of time, provided it is 
only a matter of too much retard, but it- 
will certainly not have the same power as 
when it is getting the proper amount of 
advance. 



All Motors of the Same Size Do 
Not Deliver the Same Power 

Editor The Automobile : 

[ 2 .5'7] — Would you please answer the 
following question : Why is it that some 
motors of, say, 4 by 4 cylinders, are rated 
certain horsepowers and like sizes of other 
makes are rated differently? 

Merna, Neb. B. S. Wells. 

The power of a motor depends upon 
thermic relations rather than upon the bore 
and stroke. True, were all motors equally 
well designed, then size for size they would 
deliver the same measure of power. 



Common Sense and Common 
Law Are Twins 

Editor The Automobile : 

[2,518] — I would like to know if under 
the laws of Rhode Island it is compulsory 
to stop after running over a dog or a hen. 
and if the owner can collect for same. 

L. A. Robinson. 

Woonsocket, R. I. 

Even in the absence of a specific statute 
you become amenable to the law if you 
commit a crime, destroy property or be- 
come a common .nuisance. It may not 
necessarily be a misdemeanor under the 
law to run over a dog, but if the animal 
is the valued property of a citizen you do 
destroy property by such an act, and if 
you persist in running over dogs you run 
the chance of being called a "common 
nuisance." It is your duty, under the com- 
mon law, to stop and repair the damage 




Fig. 4— Method of attaching tube to the 
frame to take torque 
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Fig. 5 — Showing worn valve stem — a fre- 
quent cause of falling off of power 



that you unwittingly do, although it is well 
understood in law that you do not have 
to convict yourself of a crime. You will 
know whether or not you deliberately and 
maliciously destroy property when you are 
automobiling, in which event you cannot 
be expected 'to convict yourself. But if 
you unwittingly destroy property, as a dog, 
the owner thereof is only entitled to the 
value of the animal, anyway, and you might 
just as well stop and settle. If the owner 
of the animal wants more than the value 
thereof let him collect it by due process 
of law. 



Experience Seems to Be Wanted 
in This Case 

Editor The Automobile: 

[2,519] — Will some one who has tried any 
of the carbon removers as advertised in 
The Automobile give me their experience? 
Will any particular one or any of them re- 
move carbon from cylinders and pistons 
without injury to the motor? 

H. D. Bedell. 

Hammondsport, N. Y. 



Everything Is Perfectly Plain 

Editor The Automobile: 

[2,520] — I would like your advice in re- 
gard to a car I bought last spring. It is a 
five-passenger Yale. They are now out of 
business. I purchased the car for deliver- 
ing goods. The motor is four-cycle, two- 
cylinder, opposed type, planetary transmis- 
sion. After I purchased the machine I put 
on a new timer and unit coil, and a few 
small repairs were made, but the motor has 
stripped a gear twice on the timer shaft 



and once on the pump shaft, and I have 
found that it has always given trouble in 
this way. The transmission also seems to 
be too light for the hills around James- 
town. One person advises me to change 
the driving sprockets and reduce speed by 
putting in a countershaft and using two 
chains, but I am divided between two' opin- 
ions, whether to put in a new motor and 
transmission or to trade the car in for a 
new one. I will add that the machine is 
heavy and strong and I believe would suit 
me better than a new light car (it seems 
to have had more abuse than wear) pro- 
vided I can make it reliable. Now, what 
would you advise, or can you suggest some 
remedy? The party who bought the car 
told me that he had the motor rebuilt. I 
mention this to try and make everything 
plain. Subscriber. 
Jamestown, N. Y. 

The disorder known as "tinkeritis" has 
crept into the system of this motor so thor- 
oughly that it is like the "dumb-ague," and 
if it has the same persistence as the latter 
disease it may take a good doctor some- 
thing like three years to bring about a sat- 
isfactory state of affairs. 

Our first advice is that you stick to your 
guns. In other words, do not rebuild the 
car. If you will adjust the timing of the 
motor, then adjust the carbureter, and 
thereafter adjust the ignition so that you 
will realize a good spark, delivering it at 
the right time, the motor will work with- 
out any question. The disorder described 
as "tinkeritis" is the companion of "super- 
stition." This being so, you are reduced to 
a state of mind where everything un- 
dertaken has the germ of uncertainty 
buried in its anatomy, and, in plain Eng- 
lish, you do not know where you are at. 
Granting that it would be difficult for the 
Editor to enumerate each of the petty diffi- 
culties that stand in your way, the fact 
remains that you probably are trying to run 
your motor with a poor spark. When gaso- 
line is mixed with air it will ignite with- 
out any question if the spark is good. The 
efficiency of performance will be improved 
materially should you see to it that the car- 
bureter provides a well-balanced mixture, 
but an efficient spark will ignite a very poor 
mixture. 

In timing your motor, proceed with one 
cylinder, just as if the other cylinder had 
no existence. When one cylinder is prop- 
erly timed attack the other cylinder and 
treat it in the same way. The proper tim- 
ing for your motor may be set down as 
follows : 

TIMING RELATION8 UNDER AVERAGE 

CONDITIONS 
Lead of Lag of Lag of Lag of 
exhaust Inlet exhaust Inlet 

opening closing closing opening 
44' S3' 10» IT 

You do not have to conform to this exact 
timing, but you might try to approximate 
it as nearly as you can. 

The spark should be but slightly re- 
tarded when the motor is being started. 
The motor would start easier were you to 



slightly advance the spark, but the chances 
of a back kick would be imminent, al- 
though, if you pull the crank upward 
smartly, thus storing some energy in the 
flywheel, this energy would be released at 
the right instant and it would help to 
carry over the dead center so that a back 
kick would be a contingency that you would 4 
not haye to reckon with. 

In adjusting the carbureter it will be 
proper to try to make the motor run as 
slowly as possible, and this will be accom- 
plished by adjusting the needle in the noz- 
zle to obtain a rich mixture. If the mix- 
ture is too rich the motor will shut down, 
but if the mixture is too lean the motor 
will not run at the higher speeds. After 
the motor is adjusted to run at a very 
low speed, then increase the speed as much 
as possible, adjusting the auxiliary air- 
valve for the purpose. You will be aided 
in your carbureter undertaking if you will 
obtain from the maker of the carbureter 
an instruction book, which may be had for 
the asking. 

Referring now to the battery, there is 
ample opportunity to be mistaken as to its 
ability, and the best thing to do is to 
make sure that the voltage is up to the 
requirement when the current is flow- 
ing. 

It is possible to measure the voltage 




Fig. 6 — Valve plug with a recess, causing 
loss of compression 



across the terminals of a battery when it is 
not working, and to reach the conclusion 
under those conditions that it is in good 
order; but if the battery is polarized the 
voltage will drop alarmingly as soon as 
the circuit is closed and the current flows. 
You should be able to get some man in 
your vicinity who is familiar with your 
motor, and instead of permitting him to 
tell you why you should have a new auto- 
mobile or a new motor just let liim'tell 
you how to make this one work. 
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Reports Are Not Unfavorable to 
This Material 

Editor The Automobile : 

[2,521] — As a subscriber to The Auto- 
mobile, I take the liberty to ask you if you 
know anything regarding the preparation 
known as "Flash" decarbonizer, and 
whether its use would be injurious to the 
cylinders in an automobile engine. 

C M. Holt. 

Holt's Summit, Mo. 

Subscribers who desire information in 
relation to products advertised ia the pages 
of The Automobile— and for that matter, 
any paper — put the Editor in a position to 
either admit that the paper holds adver- 
tising which should not be there, or they 
compel him to write a testimonial letter in 
favor of some given product. This par- 
ticular letter is a sample of a great many 
communications along the same line, and 
while it is the desire to afford to com- 
municants the advantage of such good ad- 
vice as may be safe to give, the fact re- 
mains that information of the character 
wanted should be obtained in some other 
way. While it is true that the Editor 
strives to keep informed on every subject 
relative to automobiles and accessories, ac- 
count should be taken of the enormity of 
the task, there being over 11,000 makers of 




Fig. 7 — Plug without recess to increase com- 
pression 



accessories of one kind or another in the 
automobile art in this country, not men- 
tioning the considerable number of com- 
panies that build automobiles. It would 
seem quite reasonable to expect that testi- 
monials from ten users of a given product, 
which testimonials can no doubt be had 
from the maker, would be more to the 
point than to expect that the Editor can 
divide himself into over 11,000 parts and 
then have in his possession the precise 
character of information that should be at 



the disposal of an actual user. If users 
will communicate their experience in rela- 
tion to this or any other subject it will be 
given space. 



Intricate Thermal Relations to 
Cope With 

Editor The Automobile: 

[2,522] — Will you kindly enlighten me 
on the following carburetion questions : 

1st Given a Venturi tube, variable 
sized nozzle and constant head, will the 
gasoline delivery vary directly as the 
nozzle area so long as the velocity of air 
and consequently suction remain a con- 
stant? Will frictional resistance and cap- 
illarity materially affect the proportional 
delivery of varying sized nozzles, suction 
and head remaining constant? 

2d. Does a 17 to 1 mixture mean by 
weight; if not, what does it mean? 

3d. Should a carbureter give a uniform 
mixture for all engine speeds? If not, 
what is the supposedly proper mixture for: 

(a) 200 R.P.M. 

(b) 600 R.P.M. 

(c) 1000 R.P.M. 

(d) 1500 R.P.M. 

(e) 2000 R.P.M. 

4th. Do different engines require differ- 
ent mixtures depending on valve setting, 
compression, etc.? F. E Bachman. 

Port Henry, N. Y. 

1. It has never been shown in practice 
that the Venturi tube would live up to its 
reputation. The tube does maintain cer- 
tain fixed relations between gasoline and 
air up to a certain point, but it has been 
found necessary to provide some means of 
regulating the supply of air under different 
conditions of service, and nearly all car- 
bureters at the present time are based upon 
some form of the Venturi idea coupled 
with an auxiliary air supply. 

2. The 17 to 1 mixture as usually re- 
ferred to means by weight 

3 Carbureters should be so designed that 
they will afford a uniform mixture at all 
speeds, but the use of an auxiliary air 
valve permits of changing the ratio of air 
to gasoline at the will of the driver. Read 
The Automobile and the Cantor lectures 
which were printed therein several weeks 
ago. These lectures gave all of the infor- 
mation required on this subject. 

4. Different engines do not require dif- 
ferent mixtures from the point of view of 
the ratio of gasoline to air. This is a 
fuel problem and is common to all motors. 



Sulphuric Acid Should Be About 
1,200 S. G. 

Editor The Automobile: 

[2,523] — I am a subscriber to your maga- 
zine, The Automobile, and would like to 
have you tell me what per cent, sulphuric 
acid to use to charge a storage battery 
with. G. Mouuxkrat. 

New York City. 

The electrolyte in a storage battery 




Fig. 8 — Cap fitted over valve plunger to take 
care ot wear 



should run about 1,200 S. G., or 25 degrees 
Baume. It will be of maximum strength 
when the battery is fully charged, and it 
will be of minimum strength when the 
battery is fully discharged. The reason 
for this lies in the fact that during dis- 
charge of the battery the sulphion of the 
electrolyte combines with the active ma- 
terial of the lead plates to form sulphate 
of lead. 



The Relations Are Not Fixed by 
Any Means 

Editor The Automobile: 

[2,524] — How much moke friction is 
there in a plain white metal bearing and 
a well-made roller bearing? About what 
is the difference between plain, roller, and 
ball bearings as regards friction and the 
amount of power consumed? 

High River, Ala. E. H. Schrouder. 

The friction that will be set up by a 
bearing depends upon the proportions of 
the bearing for the work as well as upon 
the type of bearing used. Each individual 
case must be investigated on its merits. 



Do Not Believe Opposed Crank- 
shaft Would Be Satisfactory 

Editor The Automobile: 

[2,525] — I have a vertical 2-cylinder, 4- 
cycle motor in my car and find that the 
crankshaft is too light for the vibration. 
Do you think that a shaft for an opposed 
engine could be used in place of the pres- 
ent shaft if I should change the cams? 
Do you think it could be made to fire regu- 
larly? Engine has make-and-break spark. 

Pittston, Pa. R. M. S. 
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Pressed Steel Frames 



Some Considerations to Be Borne in 
Mind in Their Manufacture and the 
Subsequent Handling by the Coach Builder and Repairman 



THE frame of an automobile is subjected to various strains 
and stresses, and to the average person these are taken 
into little account when work of a drilling nature is to be 
performed. The frame is taken as a framework only, and when 
a hole is drilled in it little or no consideration is taken as to 
whether the metal drilled away was vital to the total strength. 
Body builders, through their workmen, are sinners in this 
respect. In cases where the side platform irons are not fixed 
by the maker of the chassis, who is really the proper person 
to do the work, a certain amount of indiscriminate drilling goes 
on, with the result that a series of three or four holes may be 
drilled to hold a simple step just at the point where the 
strength is most needed. It has been the aim of makers of cars 
and firms that make a specialty of chassis pressed steel frame- 
work to combine strength and lightness, and although the latter 
should not be brought to such low limits that the former is only 
barely sufficient to bear a certain load, nevertheless "the best- 
laid plans of mice and men gang aft agley" if holes are drilled 
in the frame at parts where they should not be. 

The name pressed steel arises from the fact that what are 
called blanks are put in a powerful press and pressed into the 
shape that one sees them in in the car. 

Work of this character is now conducted in a large way in 
plants especially fitted out for the purpose, and special heats of 
steel of a required composition for each type of material are 
ordered in such vast quantities* that quality, is very readily 
obtained on a basts of proven quality. 

The material comes to the pressed steel mills in flat sheets of 
the required thickness, specified as to width, and sufficient in 
length to turn out the members to be made with very little 
waste, frequently without any trimming at all. If the work is 
to be done cold, which is a matter depending upon shape and the 
quality of the material to be used, the sheets are cut to approxi- 
mately the right area, and through the use of suitably formed 
dies, which are fixed in the presses, the sheets are pressed into 
the required shape, generally in one operation, although some of 
the intricate cross-member sheets have to go through two or 
three operations and in many cases hot. 

If the material is alloy steel, either with chromium, nickel or 
vanadium, the work must be done hot, in which event the sheets, 
after they are trimmed to the right size, are brought up to the 
desired heat in a furnace and then passed to the dies in the 
press, when the final operation of pressing is conducted — gener- 
ally in a single operation. From the press the members go to the 
heat treatment room, where they are raised to a correcting tem- 
perature, then quenched in oil, and subsequently annealed in order 
to increase the elongation and bring up the other physical prop- 
erties to conform to the original specifications, unless, under 
conditions of great skill, better results are evolved. 

When the work is done cold, as it is with carbon steel, instead 
of oil quenching and annealing, the members are corrected by 
a simple annealing process, excepting in the cases of superior 
grades of specification carbon steel. 

When the side bars and cross members are heat treated or 
otherwise completed in the absence of a heat-treated operation, 
they are then trimmed and put into final shape for assembling, 
which includes making the holes for rivets in some one of the 
ways as follows: 

(A) Punching. 

(B) Punching and reaming. 



(C) Drilling. 

(D) Drilling and reaming. 

In this work special machine tools are used, among which 
pneumatic riveting equipment occupies the prominent place. The 
rivets are invariably very low in carbon for the content, and of a 
grade of material which will stand much heating abuse without 
showing deterioration. In hot riveting, as in the Cadillac and 
numerous other examples, advantage is taken of the shrinking 
of rivets when they cool. This pulls the plates into tight rela- 
tion, thus preventing a tendency on the part of the members to 
work. 

Cold riveting is very much in vogue, the rivets being of the 
same stock as when hot work is done, but with pneumatic tools 
it is possible to head up the rivets, considering good clamping 
during the performance, so that the members are brought closely 
together, and much pressure is exerted. It would seem, under 
the circumstances, as if riveting may be done by cither of the 
methods, always with excellent results, provided the side bars 
and cross members are properly fitted, securely clamped and 
skilled labor performs the riveting, operations. 

It is of vital importance that riveting work on chassis frames 
should be carried out in such a manner that vibration will not 
affect the rigidity of the parts of the frame after it has been 
assembled. No doubt it is possible to rivet in such a manner as 
to hold the frame solid, but now that the hydro-oxygen process 
of welding has been brought to the present pitch of perfection 
the additional use of this method of welding after riveting 
should be borne in mind by makers. 

Fig. 1 represents a frame of a light delivery wagon that is 
used in the city delivering light merchandise. It had been 
found that a goodly number of the rivets had spread in such a 
manner that the whole machinery was thereby affected. The 
subframe F carries the motor, and as the rivets in this were 
no longer holding as they should it was found advisable to pre- 
vent a recurrence by re-riveting them, besides welding the joints 
of the members together. This method has the advantage of 
strengthening the whole frame and permitting the use of smaller 




Fig. 1 — Welding the Joints of a frame that had become loose owing 
to the rivets having Bpread 
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■Frame badly drilled for fixing body, and owing to excessive 
weight caused the frame to crack 



Fig. 3 — Crack In frame repaired by the hydro-oxygen process of 

welding 



rivets. Steel of one-eighth inch or less thickness can be welded 
without the addition of any welding metal. Thicker metal, how- 
ever, should be beveled or chamfered, and, in the case in point, 
it might prove advantageous if some metal were run into the 
joints, as the additional metal, while adding to the strength, 
would not materially increase the weight. In welding steel the 
welding material should not be added until the edges of the 
body of metal are fused or molten at the place where the weld 
is being made. The welding metal usually employed for steel is 
in the form of wire W in Fig. 1. In adding metal to the weld 
it is necessary to hold the wire so that it touches the body of 
metal, because if the welding metal is allowed to drop through 
the flame it may be burned. The flame should not be held 
steadily in the center of the weld, but should be given a circular 
motion so as to drive the molten metal toward the center of the 
weld. In the case of the crack C in the frame, as seen in Fig. 
2, this has been prepared by cutting a V with a file. The flame 
is then directed on the part cracked, which will have the effect 
of expanding the metal besides annealing the two together, after 
which, with the addition of welding metal, the V gap will be 
filled up as shown in Fig. 3. 

Pleasure vehicle frames are not called upon to bear the same 
severe strains as commercial vehicles, as, although the vehicle 
is designed to carry a specific load with a small allowance for 
overweight, the capacity is more often arrived at as to what can 
be loaded and not what the load should be. As in all metal, 
there is a certain amount of springiness, and this is known as 
the elastic limit. If through superimposed weight or any other 
considerations this limit is exceeded the frame will take a "set." 

The tension member of the frame — that is, the lower part of 
the U section of the channel — is called upon to withstand the 
weight strains, but with the majority of straight frames it does 
not come into tension until the set has taken place. In order 
to overcome this some frames are built with a camber so that 
when the frame comes- to a level the lower dotted line shown in 
Fig. 4 is in tension and prevents further sagging. 



The effect of a frame taking a set is to throw the power plant 
out of alignment with the transmission unless the two are one 
single unit, but nevertheless even in this case it will throw extra 
work on the universal couplings. Besides the load strains there 
come the strains due to fly-wheel action and the starting and 
stopping torque of the rear wheels. This comes at the point 
where the torque is taken up, as, for instance, in a chain driven 
at the jackshaft housing. 

A pressed-steel frame is not necessarily weakened by being 
drilled provided the hole is made at such points that the strength 
of the section is not affected. In drilling the outside of the 
frame, if a point is taken exactly midway between the top and 
the bottom arm as a center, holes can be drilled almost to any 
size within reason without altering the elastic limit; but the 
moment the center of the hole is either above or below . this 
center line the limit is altered and is liable to so weaken the 
frame as to cause it to crack. With the top or bottom member 
the nearer the hole is drilled to the center piece the less likeli- 
hood is there of materially altering the strength; but if a hole 
is drilled in the manner shown in Fig. 2 at H, quite near the 
edge, the strength is greatly impaired, and may result as in 
this case by the frame overstepping the elastic limit and cracking 
at a point where the strength is most needed. It will be noticed 
that just behind the hole H there is a rivet R, and likewise one 
just in front of it at Ri. These rivets are placed as far over 
to the outside of the cross member as is possible to hold 
it secure on the side members, bearing out the contention 
above stated that it is better for the maker of the chassis to 
specify where the frame should be drilled than to leave it to » 
workman who, unless he is told to the contrary, will drill 
wherever it suits his purpose. The result of so drilling tht 
frame of this particular automobile was that after it had been 
in use for some time it developed a crack. Luckily, owing to the 
fact that the clutch slipped excessively, an overhaul was decided 
upon and the crack C, although covered by the body, was dis- 
covered. 




Fig. 4 — Showing the method adopted by some makers in arching the chassis frame to compensate for initial letting down when th« 
load comes on, taking advantage of the tensility of the under side of the member 
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It Stands to Reason 



That Every Human Being Is a Puzzle 
That Must Be Solved to Obtain Success 



ST 



5-i 



That in a row of cakes on a baker's shelf, as in a row of men, 
some are over-sweet, more are bulging with fruit, and 
others are heavy as lead. 

That exaggeration attaches to the tongue of some, the pocket- 
book of others, and to the importance of the most un- 
wise. 

That Nature fitted every man for something — hate is but a form 
of expression for the misfit. 

That work is not hateful to the man who finds the undertaking 
that suits his capabilities. 

That the man who finds himself soon finds work to do. 

That as the eyes believe what they see, and the ears believe what 
others say, the senses respond to the touch of the plausible. 

That a piece of beautiful Italian marble as a hearth-stone is 
blocking the way of a slab of ordinary granite, but the 
marble suffers the most. 

That life is only a puzzle as long as its purpose remains un- 
solved. 

That a man is a chemical compound, the ingredients of which 
must be known in order to ascertain the possible reactions. 

That the chemicals are wasted in proportion as they are fettered 
by dross; find the right reactions and success will respond 
to the same whistle that makes a dog prick up his ears. 

That confidence is imposed in proportion to ability shown — let 
ability peek out from behind the ramparts. 

That conception is the great preliminary — things are never of 
greater proportion than they look as far as an undertaking 
' is concerned. 

That war is the maker of boundaries — trade is the sunlight that 

fades and dims the lines. 
That history never yet justified an injustice. 
That doing a thing wrong is the same as contracting for a 

double task. 

That time may not pause long enough to allow a worker to per- 
form a double duty. 

That the creative mind is ever in grave conflict with surround- 
ings. 

That the constructive mind is likely to tear down as much as it 
builds up. 

That the inventive mind may not show constructive scope. 
That the destructive mind is too dangerous to be allowed to 
animate. 

That the dormant mind is the lowest stage to which the ego is 

capable of sinking. 
That the average mind is dominated by what goes on around 

the scene of action. 
That things get into a snarl due to the lack of initiative of those 

who are manipulating the levers. 
That the stereotyped man is the fellow who waits to be nudged 

before he does anything at all. 
That the better way, if a task is to be performed, is discovered 

by the man who is soon to be the superintendent 
That the virile in man is the expression of the property that is 

responsible for the condition known as the head of the 

class. 

That missionaries in Africa would starve to death were wearing 
apparel so cheap that every native could dress up. 

That the cost of missionaries is greater than the cost of the 
clothing that would cure the whole disorder. 

That missionaries would eschew clothing (for natives) should it 
be proposed to solve the problem with the money that it 
costs to keep the natives supplied with naked truth. 



That this question is connected with the automobile — who ever 
heard of a man wanting an automobile, one who does not 
wear clothing? 

That it is necessary to progress along conventional lines; the 
hurdle of civilization is too high to be jumped. 

That the age of automobiles is the era of big hats; artificial 
champagne, theater speculators, and a propaganda for good 
roads. 

That there is nothing to reform, but some of the scenes are 
holding the center of the stage for too long a time. 

That in making up the bill of the play, the fellow who under- 
took the task had an exaggerated ego in one or two 
directions. 

That delicate satire is a stranger to a blacksmith. 



34 



What a Just Critic Says 



It I* Pointed out That Tech- 
nical Papers Hare Too Much 
Carbureter Stuff and Too 
Little New* 



CONDUCTING a technical paper according to the man who 
reads it is a mere matter of putting all of the things in that 
readers express a preference for, leaving out all of the obviously 
irrelevant matter and going to press on time so that the paper 
will reach the reader at the very moment when he is sitting 
down to breakfast on reader's day. This idea is exactly right. 
There are only two obstacles in the way. The first hurdle to be 
jumped is of a most obstinate nature, i. e., what does the reader 
most desire to have laid upon the breakfast table in the form of 
his favorite technical journal? It may be considered strange, but 
there are very few readers who take the trouble to write to the 
editor and say : "I do not like what you are running ; what I 
want is so and so !" The next trouble is to find an editor with 
sense enough to reconcile all of the statements that would be re- 
ceived were it true that readers would take the trouble to ex- 
press a preference of one sort or another. In England, for 
illustration, it is a noteworthy fact that the readers of the various 
papers are very critical; they do write to the editor, and they do 
say what they think; moreover, be it said to their credit, most 
of them write when they have no axe to grind. In America, if 
it may be said, writing to the editor is a practice that is mostly 
indulged in when an axe is to be ground. There is no doubt of 
the fact that the technical papers are frequently off the track 
— bumping along the ties, so to say— and this is likely to be so for 
a long time to come unless readers can be induced to write to the 
editor and tell him wherein he is drifting. A very good way to 
handle this matter was taken advantage of a few days ago by an 
editor of a daily paper who wrote to the editor of The Auto- 
mobile. He said : "I like your paper and you are making prog- 
ress, but you are 'moss-covered' upon the subject of self- 
starters." There is no possible chance of an editor falling into 
a rage just because the reader has the good sense to see that the 
paper is not keeping pace with all of the phases of the art. If the 
criticism is in keeping with the facts, the editor is boosted up to 
the level that his own good sense would tell him, were he awake, 
that he ought to be occupying; but if the criticism is without 
foundation, it still gives the editor an opportunity to waken him- 
self to the fact that the reader is half satisfied, and surely a little 
further effort along live lines will make the paper better and make 
the reader understand that he is being considered. 
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What Shall We Do Now? 



Promote Co-operation ; 
Gather Statistics ; Sup- 
port the S. A. £.; Foster Good Roads; Encourage Equitable Legislation; 
Directly Control Contests; Avoid Over-Production; Induce Stability of 
Investment, and Make the Automobile an Economic Factor in the Affairs of 
Mankind 



ACCORDING to the decision of the Circuit Court of Appeals 
for the Second District before Lacombe, Ward and 
Noyes, Circuit judges, referring to the last paragraph 
of the decision, and to Selden's choice, the learned court 
said: "He made the wrong choice, and we cannot, by placing 
any forced construction upon the patent, or by straining the 
doctrine of equivalents, make another choice for him at the ex- 
pense of these defendants, who neither legally nor morally owe 
him anything." 

"He made the wrong choice !" Have we not all made the 
wrong choice? Are we not doing some things that will have to 
be undone again ? Is it not an opportune moment to "take bear- 
ings," locate our position on the sea of great happenings and 
"box the compass" accordingly? Having knocked upon the door 
of a wonderful new art, and having been bowed in by a most 
gracious host, it remains, does it not, to conduct ourselves, as- 
suming the attitude of guests, remembering that we are of the 
assemblage, and that the more selfish a man proves to be the less 
will he have in the long run. 

Generating opposition has but one relation to the building of 
good automobiles, and that relation is self-evident, the project is 
slowed down accordingly, and the results are poor indeed. We 
become the victims of opposition in its most relentless form when 
we do things that are not understood by those with whom we 
have to deal, either in the capacity of honorable competitor or 
ultimate purchaser. We must deal fairly with the ultimate pur- 
chaser, but this we cannot do if we sink to the level of cut- 
throats, trying by hook or by crook to reduce our honorable 
competitors to a state of bankruptcy, for then the product of the 
bankrupts that we make will be our anchors by which we shall be 
held to our assigned position in a sea of failure. 

The man who builds automobiles has an honorable calling; he 
belongs in the vanguard of the onward march, but he becomes a 
straggler if he falls out of line, following the crippling of his 
resources, or he produces a straggler if he cripples the resources 
of another. When an army counts its strength the stragglers are 
not included, but there is a principle involved in industrial work, 
one, in fine, which does not obtain in military pursuits, and it is 
echoed by the statement that we are weakened not only by the 
stragglers in our own ranks, but also by the stragglers in the 
ranks of our competitors. 

No man can afford to compete with the incompetent, and this 
being so it is not in the path of wisdom to help to create or to 
maintain incompetence. In the olden days it was the firm con- 
tention of the man who was strong that he should crush his com- 
petitor out of existence if possible, but out of gear with the times 
at all events. The fault in this doctrine was due to the fact that 
there was no way to amputate the rotten limb, and the gangrene 
which was set up infected the healthy flesh of industry as well as 
the crippled competitor. 

Remedy Does Not Lie in Undue Restrictions 

When it was found that to waylay competition was to hold up 
the industry the leaders in the various arts contrived the un- 
happy expedient of combining for no better purpose tnan to 
eliminate competitors. The philosophy of success in the indus- 
tries had not progressed so far as to shed pure cold light of the 
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unalterable facts to the four winds, but time and experience have 
proven to the satisfaction of the leaders among us that there are 
90,000,000 of citizens in this commonwealth, and they must sur- 
vive or perish together. 

When we build an automobile we furnish the inducement, 
among other things, for the improvement of the roadway. The 
reason why cars are not exported to China lies in the fact that 
the "Yellow" Empire has no improved roads, but if it is true that 
the automobile will be made valuable only in the proportion that 
the roads are made good, does it not follow that the manufac- 
turer of automobiles must become the advocate of good roads? 
While the opportunity affords, in view of the self-evident nature 
of the relation of the road to the car, it is suggested that there 
is a relation between the builder and his competitor, the builder 
and the user, and the builder to the commonwealth. 

It Is Suggested That an Association Has Duties 

The instant reference is had to those relations which are more 
or less vague to the busy man, and unknown to the unthinking 
individual, it remains to observe that it should be the task of 
some competent body to discover the ramifications of these re- 
lations and to so catalog them that this portent will be an open 
book. If the A. L. A. M. has outlived its usefulness in a cer- 
tain direction, and it probably has, it is but a sign that the asso- 
ciation has passed through its apprentice degree, is wise to the 
ways of fellowship, and is free to practice in the glare of more 
light, with the understanding, however, that there shall be no un- 
due restrictions. 

Energize Some of the Languishing Subdivisions 

Such a great organization as the A. L. A. M., with its adequacy 
of smooth-running machinery, under the direction of its efficient 
management, can well afford to consider the advisability of 
broadening its scope through the good office of properly selected 
committees, sufficiently to render up assistance, not forgetting : 

(A) That the Society of Automobile Engineers may increase 
its activity and broaden its usefulness in proportion as it is per- 
mitted to do so in the absence of biased influence or undue pres- 
sure, provided it is given the hearty support that the makers can 
well afford to extend, even to the point of co-operating in the 
accumulation of a suitable laboratory which should be dedicated 
to the industry as a whole, and operated under the direction of 
the society, although the makers' committee should be empowered 
to act for the makers in the making of suggestions and in the 
bearing of whatever burden the society might see fit to impose. 

(B) That statistics should be gathered from every available 
quarter, and a bureau of information might be instituted under 
the control of a proper committee, is a reasonable proposition. 
These statistics, were they comprehensive and reliable, if placed 
at the disposal of the respective makers of automobiles would 
easily displace the services of at least one capable man- in each 
plant, which, briefly stated, as a factor for economy, means that 
one man in a bureau of information would displace 99 out of 100 
men in the plant; the information would be much more reliable 
and up to date; it would be collected progressively, and it would 
place all of the makers of automobiles on a basis of equality from 
this point of view. 
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(C) That the purchase of automobiles, for instance, by the 
United States Government for use in the Philippine Islands or 
elsewhere, as has been done, and that, too, by importation, is a 
clumsy affair that might have been avoided through the good 
office of a well-informed committee of the makers, sanctioned to 
collect information about the foreign as well as the home cars, 
and placing it at the disposal of the government representatives, 
who, through lack of information or for other reasons that 
should have been overcome, went abroad for the very automo- 
biles that are to be had for the asking from makers at home. 

(D) That information is not readily, obtained by merchants 
who may be desirous of substituting the automobile for the horse- 
drawn vehicle, and it is more than likely that some form of con- 
test or specific exhibition can be devised under the direction of a 
trained committee, through the workings of which merchants 
will be brought to a realization of the fact that they are not 
getting all that they can, and that automobile methods of deliver- 
ing of goods are better in every way than those which they have 
so long adhered to. 

(E) That output in the aggregate should be compared with the 
demand for automobiles, and that information in relation to 
these important matters should be collected and compiled so that 
every maker of automobiles would be in a position to order his 
materials on a conservative basis, fix upon the rate of delivery 
thereof to check up with his needs, and. avoid the over-ordering 
of raw material, and the over-production of cars. A well-in- 
formed committee, dealing with the many angles of this par- 
ticular phase of automobile building, would have a wider in- 
fluence for stability than can be realized at the present time. 

(F) That experience with the patent situation is far too costly 
and unsatisfactory to be tolerated any longer than necessity 
requires, and it would seem as if some reforms should be under- 
taken such as will inject a measure of stability into the patent 
office practice and warn inventors of the dangers which they are 
likely to encounter in a given case. Then there are the questions 
involving foreign patents, and a little attention to them from the 
point of view of reciprocity and from other angles should merit 
the attention of those who are best fit to unravel the tangle. 

(G) That certain problems, too general in character to be re- 
duced to specifications, are of such broad interest that a peculiar 
advantage lies in having them thrashed out on a common basis, 
and an executive committee of rare ability and great familiarity 
with the needs of the companies could make itself felt for the 
common good. 



In thus briefly outlining a few of the matters which might well 
come under the supervision of an association, it is with the under- 
standing that the independence of the members should in no way 
be infringed upon; the association, in its relation to the com- 
panies, should be passive. It is not believed that the members 
of an association should be required to do any of the things that 
might be regarded as wise by the directors of the association. 
It is in the difference between having information at hand and 
having to do the things that would seem to be wise from the 
viewpoint of an association's management that leads to conflict 
with the government. There is really no reason why there should 
be conflict of this sort, since the respective companies are free to 
follow the bent of their own will so long as it conforms to 
law, and the great point lies in the retention of this freedom. 
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Garage Jack 

Hi- 



Accessory Manufacturers Should Strike Out Into 
the Open for Ideas 




WHEN a certain operation has frequently to be carried out 
in a factory it is necessary to have at hand such tools as 
suit the occasion to make the work as easy as possible. The in- 
strument shown in the illustration represents a lifting jack. Both 
in the repair shop and in the garage cars have frequently to be 
manipulated in a space so limited that it is impossible to move the 
particular car without moving several others, unless the car to be 
moved can be transposed and its direction of running altered. 
Skates have been in use for some time, but they require the as- 
sistance of two men to expeditiously carry out the operation. 
With the jack here illustrated one man can raise the car in a few 
seconds without any more exertion than pumping about five or 
six strokes at a tire pump, and with the handle provided for the 
purpose the car can be wheeled about almost like a baby carriage. 
The principle on which the jack proper is operated is hydraulic. 
A plunger pump P is worked by the lever L, the length of which 
indicates the ease with which the pumping operation can be ef- 
fected. A few strokes of the pump are sufficient to raise the 
lifting rod R, to which is attached the swivel rest Ri, on which 
the axle is supported. Beneath the frame is a non-return valve, 
so that after the oil has raised the rod R the jack remains in this 
position till the lever L is turned, which allows the fluid to return 
to the reservoir and so lower the jack. This jack was designed 
and built by Neal Jewett, superintendent of the Harrolds Motor 
Car Company's repair department, 233- 
237 West Fifty-fourth street, New York. 



Kyrtraulic garage jack by means of which a ear can be lifted and wheeled to any position 



If the motor slows down on a grade — 
give it more gasoline. 

If the motor heats when it is running 
slow^advance the spark. 

If the radiator steams — avoid retarding 
the spark too much. 

If the motor misses — see if the battery 
is in good order. 

If the motor heats up — observe if the 
fan is doing its work. 

If the motor shuts down suddenly — 
look in the gasoline tank. 

If gasoline is in the tank in sufficient 
quantity look for carbureter trouble. 

If by priming the carbureter there is 
evidence of an ample supply of gaso- 
line, readjust the carbureter to make 
the motor run as slowly as possible. 

If the motor is made to run slowly by 
adjusting the flow of gasoline, it must 
then be made to run fast by adjust- 
ing the auxiliary air valve. 

If the carburetion is all right it remains 
to look after the ignition system. 
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American Gars Win in Australian Run 



SYDNEY, N. S. W., Jan. 15— The only firm in Australia 
dealing exclusively in American cars is Roy W. Sanford, 
whose head offices are in Sydney, N. S. VV. He has 
opened a branch depot in Melbourne, Vic, where he is going to 
push the Chalmers, Thomas, Empire, and Gramm wagons. 

Mr. Sanford has very recently returned from his second trip 
to America, where he fixed up the agency contract for the Chal- 
mers. Only two years ago he introduced the Cadillac and the 
business he has done with American cars during 1910 has nearly 
equaled that of any agent for European cars. 

1 he Tarrant Motor Co. of Melbourne, Vic, have done a re- 
markable business in Fords- and their order for 191 1 Fords is 
probably the largest order sent from Australia for any individ- 
ual make of car. Another Melbourne agent who is doing a 
good business in American cars is Ernest H. James, who is sell- 
ing the White steam and gasoline cars. Mr. James is also agent 
for the British car Swift. Since the French and British makers 
have adopted the long stroke in their engines the average Aus- 
tralian has got an impression that American makers are still 
behind in their designs, and it is often discussed here that if 
the American manufacturers adopted the longer stroke and 
smaller bore their cars would be ideal, especially as they are 
much lighter in weight than any French car. Such a type of 
engine would suit the formula for horsepower rating to a bet- 
ter advantage and would then show up better in hill climbs. 

Owing to the small population of Australia the attempt at 
manufacturing cars has never been properly gone into*, but 
Henry Vale, engineer of Auburn, near Sydney, has laid down a 
good plant for the manufacture of commercial wagons and will 
probably make a success of it. Mr. Vale has been for years 
past making all kinds of engines, both stationary and railroad, 
also railway cars, trucks, etc., and his workshop is one of the 
largest in Australia. In order to su:'t our hard but rough, stony 
roads the heavier wagons may be fitted with steel tires, as well 
as rubber tires, but it is certain buyers will give preference to 
the steel tires and be satisfied with a little less speed. 

American makers who hope to do business in this country 
might bear this point in mind, especially as there are several 
English wagons out here with steel tires. 

The latest importation from America is the Hudson, and 
although it has only been here a few days its appearance has 
caused it to be highly spoken of. Another fine example of 
American manufacture is the Mitchell, the latest model of which 
has only been here a few weeks. 

During the last few months all the garages in Australia, with 
the exception of those that just started business, have been 
raided by customs officials and books and stocks have been 
seized, brt in most instances the stocks have been released. The 
chief trouble s over the valuation that has been placed on tires 
and bod es, and the customs allege that the prices of the chas- 
sis have inflated, while the value of tires and bodies have been 
reduced, in order to save import duty. 

In Australia the import duty on cars is : Chassis, without 
tires, British made, free; foreign manufacture, 5 per cent, ad 
valorem. Tires and bodies are subjected to a 25 per cent, duty 
for British goods and 30 per cent, for foreign goods. In .the 
event of complete cars being imported the importer has to sub- 
mit statements showing the value of the chassis, body and tires 
separately and then pay the necessary duty. 

Up to the time of writing only two prosecutions have come 
off and the principal offender has been the Kellow Motor Co., 
of Melbourne, fined nearly £2,000 ($10,000) as well as costs. 

The situation of the trade generally is very good, and although 
garages are getting plentiful they all seem to do good business 
and no agent seems to be overstocked. 

The Australian market is to a very great extent controlled 
by the Olympia show, held in London every November, and the 



cars which are exhibited at Olympia and fully described in the 
leading English motor journals decide many a purchaser upon 
which car to get. Now that the details of Olympia are all to 
hand, many people seem to think that the American invasion is 
only talk, and this is due chiefly to the fact that very few Ameri- 
can cars were exhibited at this year's automobile exhibition at 
Olympia. 

To the Australian in general such shows as the Paris Salon 
and New York seem to be of minor importance, which is due 
to the lack of interest the English journals take, and this being 
the case the American cars on the whole are never introduced 
to the Australian public ; but in spite of all this they are now 
taking on remarkably well, where they have been introduced by 
local agents. """^ 

Trials and tests in Australia are few and^rrrmany cases no 
great importance is attached to them. Especially a hill climb or 
a consumption test, as in these instances, only one quality of a 
car is being tested; but reliability trials do draw attention. In 
most reliability trials all stops (except tires) are penalized and 
th<)k fuel consumption takes a prominent part. 

The Tasmanian Automobile Club has just held its fourth an- 
nual contest and for the first time in Australia a few cars of 
American manufacture were entered and they came out prom- 
inently. As is the custom in Australia the contest was divided 
into four classes, viz. : Single cylinder class, two cylinder class, 
four cylinder class and 20 horsepower and over class. To de- 
cide the winner of the contest a decision is arrived at similar 
to that used in the Scottish trials in Great Britain. 

In the contest just mentioned the ^winner proved to be a 25-30 
horsepower Cadillac. As regards reliability very few cars were 
penalized, but the fuel consumption, which "was worked out on a 
formula, decided the winner and averaged nearly 26 miles per 
gallon, over a hilly course of 244 miles. The single cylinder class 
was also won by a 10 horsepower Cadillac. The two cylinder 
class was won by the 25-30 Cadillac and a 20 horsepower Ford 
second. 

Appended is the full list of competing cars and their order 
of merit. The maximum points awarded were 100 for petrol 
and 1000 for reliability. The figures in the Applegate trophy 
worked out in a somewhat remarkable manner, as only decimal 
points separated the three placed cars. The points allotted 
were : 

THE APPLEGATE TROPHY 

Pet. Red. Total 

Charles Saul, 25-30 Cadillac 100 1000 1100 

S. Nlcholls, 12 Talbot 99.8 1010 1099.8 

Geo. M. Jackson, 15 Austin 99.6 1000 1099.6 

THE DUNLOP TROPHIES 
Class A 

Dr. C. Parker. 10 Cadillac 100 1000 1100 

S. Spurllng. Jr., 8 De Dion 65.5 1010 1066.6 

Class B 

C. F. Monds, 8-9 Renault 100 1000 1100 

H. W. Lee, 8-9 Renault 84 1000 1084 

Ed Is Brown, 8-9 Singer 78 990 1068 

Class C 

S. Nlcholls, 12 Talbot 100 1001 1100 

G. M. Jackson, 15 Austin 99.9 1000 1099.9 

G. D. Gleadow. 12-14 De Dion 94 1000 1094 

C. M. Dyer, 8-12 Clement-Bayard 91.9 1000 1090.9 

C. E. Webster, 11-16 Clement-Bayard 83.4 1000 1083.4 

A. K. Applegate, 10-12 Humber :. 84 1000 1084 

William Gibson, 18 Franklin 76 1000 1076 

Charles Saul, 14-18 B.S.A 76 1000 1076 

Charles Bourke, 14-16 Argyll 66 1000 1066 

J. H. von Alwyn, 8-12 F.N 69 1000 1069 

E. W. Gibson, 12 Franklin 64 883 937 

P. O. Fysh, 14-16 Argyll 60 990 1040 

Class D. — Continental Shield — For Cars Over 20 H. P. 

Charles Saul, 25-30 Cadillac 100 1000 1100 

E. Fordyce, 20 Ford 80.4 1000 1084.4 

J. H. Hart, 28 Minerva 62.8 1100 1062.8 

J. Granter (Vic.), 20 Itala 48.4 1000 1048.4 

C. E. Hall, 20 Hupmoblle 61.4 990 1041.4 
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Concerning the Colby Car %Z r*&SS3S£ 

and Make-up of the 1911 Models of the Colby Motor Company. 



THE motor is an Excelsior of the four-cylinder, vertical, 
four-cycle type, with the cylinders cast in pairs. The bore 
is 4 1-8 and the stroke 5 1-4 inches. The cylinder heads 
are cast L-shape, permitting the valves to be all on one side. 
The adjoining intake chambers are connected, thus simplifying 
the intake manifold, which is placed above the cylinders. The 
manner in which this is carried out will be seen in Fig. 7. 

The valves are interchangeable and 
the dimensions are: Diameter, 1 7-8 
inches, with a lift of 5-16 inch. The 
pistons are very long, the object be- 
ing to reduce wear, and four rings 
of the eccentric type are fitted above 
the wrist pin. 

The distribution gears are made 
from drop forgings and are cut 
spiral, running in long phosphor- 
bronze bushings. The valve lifters 
are fitted with adjusters to take up 
any play in the valve mechanism. The 
crankcase is of aluminum split into 
two halves housing the crankshaft, 
which is machined from a drop forg- 
ing and carried in three main bear- 
ings. The forward bearing is 1 5-8 
1-2 inches in length; the center bear- 
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inches in diameter and 3 
ing, 1 5-8 inches diameter and 2 3-4 inches long, and the rear 
next the flywheel, 2 inches in diameter and 4 inches in length. 

The lubrication of the motor is effected by means of a pump 
driven by worm gear off the rear end of the camshaft, as shown 
in Figs. 2 and 7. A sump with a carrying capacity of two and 
one-half gallons is situated in the lower half of the base cham- 
ber wherein the pump is situated. The oil is picked up by the 
pump, which delivers it to the main bearings under pressure, and 
from there it is carried through channels in the crankshaft to 
the big end bearings of the connecting rods. These latter are 
fitted with scoops which pick up the oil in the troughs and de- 
liver the lubricant to wrist pins and cylinder walls by splash. 

The cooling is effected by means of a centrifugal pump sit- 



uated on the right side of the motor. On the pump shaft there 
is a pulley wheel which drives the fan through a flat leather 
belt. The tubular radiator is located over the front axle. 

The Stromberg carbureter is situated on the same side of the 
motor as the pump, the manifold passing between the cylinders 
to the main intake pipe over the cylinder heads. The exhaust 
manifold is formed by a single casting secured to the four ex- 
haust ports. The 
current is furnish- 
ed by an Eisemann 
magneto of the 
dual type situated 
on the left side of 
the mot or, the 
wires to the plugs 
being carried in a 
brass tube encas- 
ing them and ex- 
cluding dirt and 
oil from the insul- 
ation. The start- 
ing handle is car- 
ried in an exten- 
sion of the crank- 
case, which forms 
part of the front 

timing gearcase cover. The clutch is of the multiple-disc 
type, the discs being all made of steel and dished. The hous- 
ing as shown in Fig. 5 is oil tight and the plates are continually 
running in oil. The clutch has been designed to relieve the 
engine bearings from thrust, and to effect this the engaging 
spring is centrally located with an easy adjustment The re- 
leasing collar is of large section and is provided with a ball 
thrust bearing. Behind the clutch there is a compensating joint 
which is covered with a gaiter acting as a means of holding the 
lubricant and excluding dirt from the working parts. The trans- 
mission is of the sliding gear selective type providing for three 
forward speeds and reverse. The actuating lever is placed at 
the right of the driver and works in a quadrant. The shafts are 




Fig. 3- 
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Fig. 4 — Showing the front axle of the pressed steel type 

placed vertical one over the other, the sliding gears being situated 
on the top shaft, the top speed engagement being effected by jaw 
clutches. The shafts, both main and lay, run on F. & S. ball 
bearings of the annular type, there being six bearings in all. As 
above stated, a full universal joint running in grease is provided 
between the clutch and gear box, and at the rear there is another 
universal joint housed by the ball end of the torsion tube sur- 
rounding the propeller shaft, which, owing to the upswept frame, 

is brought into a 
horizontal line, 
throwing as little 
wear as possible 
on the universal 
joint. 

The rear axle is 
of the full float- 
ing type, the dif- 
ferential housing 
being constructed 
entirely of pressed 
steel riveted and 
welded and spheri- 
cal in shape. The 
rear cover is at- 
tached to the main body by one bolt, allowing quick removal for 
inspection and lubrication. Through the opening formed by the 
removal of the cover the differential can be withdrawn without 
interfering with the axle fittings. Both brakes are situated, as 
will be seen by referring to Fig. 6, within the rear wheel brake 
drums, the actuating levers are also shown attached to the axle 
end of the propeller shaft and two rods are attached to the axle. 




Fig. 2 — Cross section of the motor, showing 
the relation of the component parts 




Fig. 6 — Rear axle, showing ball-shaped differential housing and 
brake details 

The front axle is of the pressed steel box type, riveted and 
reinforced, and combines strength with lightness. The knuckle 
pins are hardened and ground to size and operate in steel bush- 
ings. The wheels run on ball bearings and ample size grease 
cups are provided for all connections. Care has been exercised 
in the locating of the grease cups, and the mechanisms are pro- 
tected from foreign accumulations. 

The frame is of pressed steel, upswept at the rear and the sus- 
pension is by 
semi - elliptic 
springs for the 
front and three- 
quarter elliptic 
scroll springs for 
the rear. The 
steering gear is 
worm - and - sector 
type, the control 
being actuated by 
a hand lever on 
the steering wheel. 
Equal size wheels 
are fitted front and 
rear, shod with 36 
x 4-inch tires. The wheelbase is 121 inches, the tread standard. 

The motor is rated as 35-40 horsepower. The car with a fore- 
door touring body, as shown in Fig. 1, sells for $1,750, f. o. b. 
factory, and is known as Model H. Model G, with fore-door 
tourabout body, large cylindrical gasoline tank and provision for 
tools and tire carrier, sells for the same figure. The Colby 
Motor Co., Mason City, Iowa, are the makers. 




Fig. 7 — Left side of the motor, showing all 
the valves on one side and operated by a 
single camshaft. 



„ u. 0 Catalogue bf Future Happenings in the Automo- 
^Ollling IL VentS bile World That Will Help the Reader Keep His 
Dates Straight — Shows, Annual Meetings and Other Fixtures 



Feb. 1S-1S Minneapolis, Minn., Annual Show, Minneapolis 

Automobile Show Association, National Guard 
Armory. 

Feb. 18-26 Brooklyn, N. T., Annual Show, Brooklyn Motor 

Vehicle Dealers' Association, 23d Regt. Armory. 

Feb. 18-26 Blnghamton, N. T., Second Annual Show, Bing- 
ham ton Automobile Club and Chamber of Com- 
merce, State Armory. 

Feb. 18-16 Newark, N. J., Fourth Annual Show, New Jersey 

Automobile Exhibition Co. 

Feb. 18-15 Albany, N. T., Annual Show, Albany Automobile 

Association, State Armory. 

Feb. 18-Mar. 4.... Cleveland, O.. Annual Show, Cleveland Automobile 
Show Company. 

Feb. 10-15 Cincinnati, O., Annual Show, Cincinnati Auto- 
mobile Dealers' Association. 

Feb. 20-15 Portland, Me., Sixth Annual Show, Auditorium. 

Feb. 20-26 Omaha, Neb., Annual Show, Omaha Automobile 

Association. 

Feb. 20-26 Hartford, Conn., Fourth Annual Show, Hartford 

Automobile Dealers' Association, Foot Guards 
Armory. 

Feb. 21-25 Baltimore, Md~ Annual Show, Automobile Club 

of Maryland, Fifth Regiment Armory. 

Feb. 24-27 New Orleans, La., Annual Show, New Orleans 

Automobile Club. 

Feb. 25-Mar. 4.... Toronto, Ont., Automobile Show, Ontario Motor 
League. 

Feb. 26 -Mar. 4... Kansas City. Mo., Fifth Annual Show, Kansas 
City Automobile Dealers' Association, Convention 
Hall. 



Feb. 25-Mar. 4. ...Harrisburg, Pa., Second Annual Show, Automobile 
Dealers' Association of Harrisburg, Third Stroet 
Car Barns. 

Feb. 28-Mar. 4... Sioux City, Iowa, Second Annual Show, Sioux City 
Automobile Dealers' Association, Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual BhoTr, 

Licensed Automobile Dealers' Association. 

Mar. 4-11 San Francisco, Cal., Annual Show, San Fran- 
cisco Motor Club. 

Mar. 7-11 Des Moines, la.. Third Annual Show, Dea Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-18 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association. State Armory. 

Mar. 14-18 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar. 15-18 Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, First Regiment Armory. 

Mar. 18-25 Pittsburg, Annual Show. Pittsburg Auto Show 

Association (Inc.), Exposition Hall. 

Mar. 25 -Apr. 1... Buffalo, N. T., Fourth Power Boat and Sports- 
men's Show, Sixty-fifth Regiment Arsenal, Buf- 
falo Launch Club. 

Mar. 26 -Apr. 8. . .Pittsburg, Fifth Annual Show, Duquesne Garden, 
First Week, Pleasure Cars: Second Week. Com- 
mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Apr. 1-8 Montreal, Can., Automobile and Motor Boat Show, 

Automobile and Aero Club of Canada. 
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/y/1 OST men when they get an idea continue to harbor 
*** the same for a long time after the value of the 
question involved can be counted. It was this way during 
the panic of three or four years ago. For a twelve-month 
after the panic business men and others continued to harp 
on the same old string, which merely went to show that 
they were only half awake. A canvass of the trade con- 
ditions along "Automobile Row," New York, which was 
made by The Automobile within a day or two for the 
purpose of finding out how customers are taking the 19 11 
automobiles, disclosed marvelous activity; in every place 
where the representative went in quest of information 
he found the salesmen busy with prospectives, and the 
management engrossed in the higher affairs involved. 
Some of this new business may be traced directly to the 
better understanding of merchants who have goods to 
deliver and who are in quest of modern facilities. But 
there are a large number of prospectives who are not 
only looking into the qualities of the new passenger auto- 
mobiles, but are placing their orders for early Spring 
delivery; moreover, it would seem, the demand is for 
good cars, and price seems to be a secondary considera- 
. tion. It was thought at first that the activity noticed was 
brought about by the pressing need for town cars for 
Winter service, but a further investigation, with a view 
to casting light upon this phase of the subject, resulted in 
the conclusion that orders for Spring deliveries are being 
placed. Indications are in the direction of more actual 
buying and less talk. 



DROOKLYN is holding its first regularly organized 
automobile show in the Twenty-third Regiment, N. 
G. S. N. Y., Armory, which is the largest building of its 
kind in the United States, despite which fact, the Armory 
is comfortably filled with the various makes of automo- 
biles, and the Brooklyn dealers have done themselves 
proud, not only in the presentation of their products 
under the most favorable conditions, but in the matter of 
the handling of the enterprise, with the result that the 
Brooklyn buying public has evidently decided to support 
"home industry." On the opening night, when over 
10,000 people graced the Armory by their presence, 
the casual observer would have said that it was a big 
crowd, but the Brooklynite of some discrimination would 
see in this assembly the staid citizens of old Brooklyn, 
numbering among them a considerable percentage of 
those who never patronize any place unless it is up to a 
certain standard, and is worthy of serious consideration. 
The Brooklyn automobile show will pass into history as 
a "society" event, and it marks the turn of affairs, indi- 
cating that the automobilist "across the bridge" has de- 
cided that he will fare better among his friends in the 
trade than he will elsewhere. Trade in Brooklyn has the 
same strong trend as was reported for New York last 
week, and a canvass of the situation there seems to indi- 
cate also that the buying public is willing to pay a reason- 
able price for an unquestionably good article. Beyond 
this, buyers are partial to fore-door types of body work, 
and the better grade of accessories. 

* * * 

\A / ASHINGTON is the scene of activity along lines 
" " involving "good roads," and H. R. 25333, in 
other words, the Highway Commission bill, is before the 
Committee on Agriculture, and hearings are being given. 
From indications thus far, it would seem that the com- 
mittee gathers the impression that there would be "too 
many fish in the pan" under the conditions of this bill, 
and it would be a small surprise to an onlooker were the 
committee to reach the conclusion that the good road 
work which is now being done under the direction of 
Doctor Logan W. Page, Chief of the Office of Public 
Roads, should be continued uninterruptedly, with an ar- 
rangement with Congress whereby the activities of the 
Office of Public Roads might be extended so that the 
Post Office Department and the General Staff of the 
Army would be placed in a position to benefit suitably for 
their needs. That "too many cooks would spoil the broth" 
is the gist of the present situation, and there is just the 
chance that a few more commissioners would draw large 
salaries, which would be more than equaled by their ex- 
pense accounts, and the Office of Public Roads would 
have its activities slowed down to the extent that these 
commissioners might get it into their heads that they 
ought to earn their stipends, not by any building of roads, 
but by process of interfering with road builders. This 
country neerls good roads ; moreover, there should be 
a unifying process; in other words, the scientific methods 
that are found to be good in one State ought to be good 
in another, and it is self-evident that the cost of finding 
out what constitutes a well-made road should not have 
to be borne as many times as there are States. The 
Office of Public Roads should be able to dispose of this 
matter, nor is there any reason why Congress should 
hesitate in the issuing of the direct mandate. 
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twj C£k/-»+J^*-» Happenings of the Week in Various Parts of the 

IN cWS OeCllOIl Country as Gathered by the 85 Special Writers 
and Correspondents of "The Automobile" 



Contest Board issues its definition and classification of stock cars — Glidden Tour may be from Washington to 
Ottawa and include hill-climb feature — Climax of the American show season finds exhibitions at a dozen 
prominent points, including Grand Rapids, Minneapolis, St. Louis, Cincinnati, Cleveland, Hartford, Albany, 
Baltimore and at Brooklyn and Newark, N. J. — News of the trade from all directions. 



Automobile Row Busy from End to End 



ALL motordom is buying a new car and Automobile Row 
is about the busiest section of New York. Men who 
never have owned an automobile are in the market and 
those who are at present numbered in the ranks of the owners 
are looking for new cars. This makes trade delightfully lively 
for the dealers, particularly when it is contrasted with the con- 
ditions of one year ago when so much was expected. 

Last year's trade was record-breaking in volume, but it was a 
disappointment to the dealers because it was not so large as ex- 
pected by them. This year, conservatism marked their prepara- 
tions for the season and the demand has been considerably, 
larger than they looked for. It is actually somewhat larger, but 
it seems much greater because the ideas of the dealers were 
based to a certain extent upon the mistakes of 1910. 

Every establishment that sells automobiles in New York has 
been besieged with inquiries this month. Actual sales so far 
are between nine and ten per cent, greater and the buying ten- 
dency seems to be exerted along the whole line of offerings. If 
anything, the big cars show the most emphatic gains and the 
fact is quite apparent that the public is buying the best cars 
it can afford. All the stores report inquiries from men who so 
far do not own cars, indicating ^iat the industry is reaching out 
into a field of buyers that has not been a factor hitherto. 

The recent show season did much toward stimulating business 
and a part of the trade that has developed is the result of work 
done during the displays. It is a notable fact that the agencies 
arranged during the shows have placed larger orders than ever 
before in certain sections. New Hampshire, Vermont and 
nearby territories in which the automobile is not so familiar 
as it is in New York have been specially liberal in their orders. 
This class of trade is almost exclusively for well-tried lines of 
moderate price and the convertible body cars are also in sharp 
demand in rural sections. 

With a favorable Spring, from the weather viewpoint, the 
dealers all seem to think that they will dispose of their full 
allotment in jig-time and the impression is widespread that 
there will be a shortage in new automobiles before the season 
is closed. In this fact, they think they see the solution of the 
second-hand car problem that has attained such a size and sig- 
nificance as to be regarded as almost a menace to the trade. 
The dealers believe that when their new cars are all disposed 
of they will have a chance to move the surplus of second-hand 
cars taken in trade. 

The trouble with the second-hand car situation is not that 
the dealers object to taking the cars in trade, but as to the basis 
upon which they must take them. So far the local dealers' 
association has been chary of promulgating any fixed rule on 
the subject, but individuals seem to hold the opinion that an 
equitable basis can be arranged. Even as early as this in the 
selling season some inquiry for used cars is being felt. 



Summed up, the local trade has a healthy, lively tone and is 
a good shade better than last year. 



Plans Foreshadow Great Contest Year 

While the Manufacturers' Contest Association recently de- 
clared against holding any more Glidden tours, the annual road 
reliability event will undoubtedly be run, even if its name be 
changed. The Glidden tour of 191 1, or its equivalent, will prob- 
ably be laid out from Washington to Ottawa, about 1,000 miles. 
According to tentative plans this will be run in seven days and 
may have a hill-climbing feature injected into it by way of 
variety. 

Chairman S. M. Butler of the Contest Board in discussing 
plans for the annual event said that several routes were being 
considered. In addition to the Washington-Ottawa route, he 
said that there had been some talk about carrying the tour past 
Ottawa and swinging it South and West from that city, along 
the north shore of Lake Erie to Toronto, thus traversing the 
richest portion of Canada. 

He suggested that the tour be called "The Reciprocity Run." 

The representative of the Contest Board who is now visiting 
various factories to stir up interest in a Grand Circuit and for 
contest work generally says that 100 entries for such a tour 
could be secured easily. So far he has visited the manufacturers 
at Indianapolis, Moline and Racine and will now go to Detroit. 
He has reported that the Grand Circuit idea has taken well 
with the Western makers. 

Chairman Butler says that even if it should prove impossible 
to adopt the idea of a special train to convey the racing cars 
and teams and officials from place to place on the Grand Cir- 
cuit, an arrangement of dates so that the contests can be held 
in series will undoubtedly be made. He is sanguine, however, 
that the more elaborate plan can be worked out satisfactorily and 
an attempt will be made to iron out the details. 



California Road Race Season Opens 

Automobile road racing season will open Wednesday in Cali- 
fornia if the much postponed Panama-Pacific race, which used to 
be called the Portola, is run. The race has been announced and 
postponed several times. The entries are said to include two 
Nationals, two Pope-Hartfords, two Maxwells, Simplex, Lozier, 
Fiat, Speedwell, Corbin, Apperson, Mercer and Only. 

The main event will be the St. Francis Hotel cup race, four- 
teen times around the course, which is 10.9 miles, under piston 
displacement rules. The race will be preceded by a contest for 
light cars and will be followed by one for free-for-all cars. The 
light car race will be nine circuits and the final event nineteen 
rounds. 
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GRAND RAPIDS, MICH., Feb. 20— Over 100 automobiles, 
representing the whole scope of the manufacturer's art, 
constituted the main features of the display at the second 
annual automobile show. The exhibition was far and away 
superior to that of last year and was patronized by nearly 100 
per cent, more visitors. 

The show was held in the Klingmann Furniture Exhibition 
building, which was elaborately decorated for the occasion. It 
opened February 15 and remained in session until Saturday night. 
The list of car exhibitors was as follows : 

Oswald Motor and Supply Company, six cars, one Baker electric, 
four Kissel Kars, one Whiting. 

Moran Auto Sales Company, eight cars, seven Maxwells and one 
Columbia limousine. 

Buick Motor Company, seven cars. 

White Motor Car Company, seven cars, three White cars, includ- 
ing one steam car and four Hudsons. 
Becker Auto Company, four cars, all Fords. 

T. J. Bettes, Ave cars, Hupmobile touring car and Hupp-Yeats 
electric. 

Grand Rapids Overland Company, full line of seven cars. 
Stanley A. Dwight, eight cars. Brush runabout, Brush light de- 
livery car, Corbin and Everitt. 
Mitchell Agency, three cars, Mitchells. 
Riley Auto Co., three cars, E-M-P. 

Adams & Hart, five cars, Oakland, Rauch-Lang electric and three 
Franklins. 

W. D. Vandecar, nine cars, three Stoddard-Daytons, five Reos 
and one Owen touring car. 

Austin Automobile Company, three Austin touring cars. 

Elmore Auto Sales Company, two cars, Elmore touring. 

Palmer Sales Company, two, a Peerless touring car and limousine 

W. S. Farrant, four cars, three Chalmers models and a Columbus 
electric. 

D. C. Rieckse Auto Company, five cars, three Cutting models and 
a pair of Cartercars. 

Central Auto Company, three Cadillacs and a Waverly electric. 

Fred Z. Pantllnd. three cars, two Oldsmobiles and one Lozier. 

Sterling Auto Sales Co., four, three Sterlings and one Crow tour- 
ing car. 

international Harvester Co., three, a touring car, commercial car 
and freight wagon chassis. 

The Ignition Starter Company has an exhibit of one car in con- 
nection wtih demonstration. 



Grand Rapids Trade Organizes 

Grand Rapids, Mich., Feb. 20 — For the purpose of establishing 
closer social relations among men of mutual business interests 
and to further measures for their common good, the leading 
automobile agents of this city have organized the Grand Rapids 
Automobile Dealers' Association. 

The membership now numbers twenty, representing that num- 
ber of garages or sales places and agencies for two or three 
times that number of lines of motor vehicles, while the applica- 
tions of a number of others are in, awaiting action at the next 
meeting. The executive cabinet is as follows: President, C. J. 
Bronson ; vice-president; Phillip Moran ; secretary, R. E. Becker ; 
treasurer, Fred Z. Pantlind. 




Fig. 1 — Looking across the Grand Rapids show building, with the 
Austin In the foreground, Cutting and Cartercar to the rear, pre- 
sented by the D. C. Rieckse Company. All In good company and 
pleasant prospects 



Until a permanent headquarters, for which a committee com- 
posed of Phillip Moran, R. E. Becker and Fred Z. Pantlind is 
now scouting, can be secured, monthly business meetings will be 
held at the Hotel Pantlind. 



New Show Mark at Minneapolis 

Minneapolis, Minn., Feb. 20 — Minneapolis' fourth annual 
automobile show threw open its doors at the National Guard 
Armory Saturday afternoon to give the public of the Northwest 
a view of the largest and most lavishly decorated exhibition in 
the history of the Automobile Show Association of the Minne- 
sota metropolis. 

On exhibition are sixty-three makes of cars, represented by 
Twin City dealers, one or two Chicago and New York firms and 
a few from neighboring towns. These dealers number fortj'- 
eight. 

Conspicuous at the show this year is the material increase of 
the number of commercial trucks. 

The rapid advance made by the electric vehicle in the past 
year looms up at the show. Distance, speed and durability are 
being talked by the competitors. 

In the balcony may be found the exhibits of practically every 
accessory known to the automobile world. 

Among the companies exhibiting are : Locomobile, various 
types from the New York show; Abbott-Detroit, Hupp-Yeats, 
electrics; Auburn, Studebaker, electric .and gasoline; Stearns, 
Schurmeier, Wilcox, trucks and touring cars ; Veerac, trucks and 
delivery cars; Halladay, International, Jackson, Packard, Parry, 
Kissel Kar, Brush, Avery, trucks; Chalmers, Thomas, Columbus, 




Fig. 2— In the main aisle, with Stanley A. Dwight, showing the 
Brush. Corbin and Everitt cars, with other makes in view, includ- 
ing a setting that was the wonder of the patrons. 



electrics; Mora, Case, Cutting, Velie, Rambler, Colby, Rauch- 
Lane electrics; Marmon, Reo, American roadsters, Ohio elec- 
trics, Staver, Herreshoff, Luverne, Mitchell, Ford, Cadillac, 
Grabowsky trucks; Winton, Buick, Pierce- Arrow, Oldsmobile, 
Franklin, Alco, White, steam and gasoline ; Hupmobile and 
others. The show made a hit with the folks who graced the 
armory. 



Packard and Regal Changes 

Detroit, Feb. 20 — Changes in the personnel of the department 
heads at two local factories have been announced. At the Pack- 
ard Motor Car Co. H. H. Hills, former assistant sales manager, 
succeeds to the position left vacant by the resignation of sales 
manager Chalfont, who goes to Buffalo as the president of the 
reorganized Thomas Co. C. F. Tollzien, assistant purchasing 
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agent, now heads his department in place of F. R. Humpage, 
who has also joined the Thomas staff. F. R. Robinson becomes 
auditor of the company, and E. F. Roberts, general superin- 
tendent. The last two replace respectively J. J. Ramsay and W. 
L. Gleason, who have also accepted important positions in the 
Thomas reorganization. 

All the new appointments were merely promotions, the men 
receiving them having been for various periods, the assistants 
of the men who have resigned. 

The Regal Motor Car Go. announces the promotion of George 
D. Wilcox from . sales, manager to assistant general manager. 
Mr. Wilcox will retain the general direction of sales. Assistant 
to General Manager Haynes will be J. C. Austin, who will be in 
immediate charge of the mechanical department. F. L. Pierce, 
formerly branch manager of the Regal store in Cleveland, joins 
the factory staff as sales manager. A new systematization of the 
district sales organization has also taken place, managers being 
appointed as follows: 

Boston, A. W. Mutty; New York, George T. Gould; Phila- 
delphia, Guy Mattison; Buffalo, F. G. Hood; Cleveland, L. B. 




Fig. 3 — General view of the display with the Grand Rapids Over- 
land Company, showing the Overland line In the foreground and 
Whiting. Ford, Hupmobile, Mitchell, Oakland, Franklin, Reo and 
Owen, Elmore, Peerless, Chalmers, Cadillac, Lozler, Crow and 
others near. 



Moore; Atlanta, H. W. Anderson; Chicago, Ralph Scfimidtdiel ; 
Indianapolis, H. P. Hickey; Kansas City, J. A. Munroe; Lincoln, 
C. J. Bates; Minneapolis, T. F. Thiel; California, Bert S. Bing- 
ham. 

Warehouses have been established at all these points. 



Truck Run to Start Here 

Chicago, Feb. 20 — Instead of running its commercial vehicle 
test from Chicago to New York as first intended the Chicago 
Motor Club at a meeting of its contest committee Thursday de- 
cided to reverse the route and have the start from New York 
City, it being the belief that by coming this way the event 
would be of more general good to the truck manufacturers. 

The contest committee also went on record as determining to 
promote the contest despite some of the adverse criticisms that 
were heard during the show. While the blanks are not out as 
yet, there are four or five tentative entries in sight, including the 
Alden Sampson, Alco, Morgan, Sauer and DeDion. In all prob- 
ability the Alden Sampson people will put in their road train in 
addition to a couple of trucks. 



News of Montreal Motordom 

Montreal, Feb. 20 — The management of the Montreal Auto- 
mobile and Motor Boat Show announces that owing to the de- 
mand for a larger show building and earlier dates it has been 
necessary to arrange for the Drill Shed, the show to be held 




Fig. 4 — General view, with the Riley Auto Company, showing 
E-M-F and Flanders "20," with Studebaker, KisselKar, Hudson, 
White, Hupp-Yeats (electric), Rauch & Lang (electric), Columbus 
(electric). Sterling, Waverley (electric) and Moran Auto Sales 
Company, showing Columbia and Maxwell. 

March 18 to 25. With the numerous exhibits of pleasure cars, 
commercial vehicles, motor boats, accessories and aeroplanes as 
well as the exhibition of military vehicles, this year's show, 
which is again being held under the auspices of the Automobile 
and Aero Club of Canada, promises to surpass anything of the 
kind ever seen in Montreal. 

The Gramm Motor Truck Company of Canada, Ltd., has been 
incorporated with head office and factory in Walkerville, Ont. 

The Canadian Commercial Motor Car Company, Ltd., Wind- 
sor, Ont., has commenced the manufacture of commercial cars. 
It is strictly a Canadian car built by Canadians in Canada for 
Canadians. 

Mayor Guerin received an appeal from the Automobile Club 
of Vancouver, B. G, to use his influence with others Mayors of 
Canada to work together so that a fine roadway could be con- 
structed from Vancouver to Halifax. The scheme is outlined as 
follows : The Minister of Public Works in British Columbia, 
the Hon. Thos. Taylor, has started the building of the road from 
Vancouver through the mountains to the Province of Alberta. 
When this is accomplished it will be joined from the South by 
the Pacific Highway leading from Mexico to Vancouver. If 
the road is continued eastward it will attract tourists from all 
over the continent and instead of the millions of money that is 
spent annually touring Europe, some of this money will be able 
to be kept in Canada by having an attractive highway through 
scenery that cannot be surpassed in the world. 

The new automobile taxes as adopted by the Quebec Legisla- 
ture are as follows : For every motor vehicle used solely for 
commercial purposes, $5 ; for other motor vehicles of 25 horse- 
power or less, $5; of more than 25 horsepower and less than 35 
horsepower, $10; of 35 horsepower or more and less than 50 
horsepower, $15; of fifty horsepower and more, $20. 

The resolutions also provide that the fees from licenses and 
penalties shall be transmitted to the Department of Agriculture 
to be expended in improving the roads of the province. 

The registration of every vehicle shall expire on the first of 
April each year and be renewable annually at the said date. 

The provisions of the preceding resolutions shall not apply 
to a motor vehicle owned by a non-resident. 



In the issue of February 2, on page 362 of The Automobile, 
it was said that the Model M Thomas motor had its valves 
changed from 21-8 to 25-16 inches. Later advices from the 
Thomas company state that "the Model M valves had always 
been 25-16 inches." In the same article it was said that the 
Model K motor remained unchanged. The latest advices in 
this connection are: "The fan, which has heretofore been gear 
driven, has now been changed to a belt drive." 
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O* T nttia Chnn> 18 PrOT ' n 4 * Marked Success, With Exhibits 
Ol. IvUUlS anOW Valued at Oyer Half a Million 



ST. LOUIS, MO., Feb. 20— St. Louis demonstrated unmis- 
takably the great public interest in an annual automobile 
show. This fact was disputed by the members of the St. Louis 
Dealers' and Manufacturers' Association, which after several 
ballots last Fall, decided to do away with the yearly exhibit. 

It was only after this action of the association, which in pre- 
vious years has been sponsor for the show, that F. W. Payne, 
manager of the Coliseum, called a number of the individual 
dealers together. After one meeting it was seen that there was 
sufficient sentiment in favor of a display to make its continua- 
tion not only possible but necessary. 

The attendance was gratifyingly large, especially in view of the 
difficulties in organizing the exhibit 

An idea of the size of the St. Louis show may be gained from 
the statement that 115 pleasure cars were on display. The com- 
mercial car exhibits did not make such an excellent showing, 
but this is laid mainly .to the fact that all of the space was early 
taken and there was no more to be had, premiums having been 
offered before the opening. The total value of the exhibits is 
placed at $750,000. 
The exhibitors are : 

Kardel Motor Car Company— Reo, Fa:car, Michigan and Gramm 
commercial. 

J. I. Case Threshing Machine Company — Case cars. 

Smith Auto and Battery Company — Ohio electrics. 

Southern Automobile and Machinery Company — Ohio gasoline 
pleasure and commercial cars. 

Rex Automobile Company — Auburn cars, Empire coupe and 1V4- 
ton Atterbury truck. 

St. Louis Stearns Automobile Company — Stearns pleasure cars 
and Stearns truck. 

Priesmeyer-Stevens Auto Company — Waverly electric, model 78 
Waverly truck, model S3 light delivery wagon and model 79 one- 
ton truck. 

Pope-Hartford Car Company — Popp-Hartford. 
Overland Motor Car Company — Overland. 

Cook Motor Vehicle Company — Columbus electric, Krlt gasoline 
and Firestone Columbus cars. 

Beguelln-Buschart Motor Car Company — Selden cars. 

White Garage — White pleasure ears and one 3-ton and one 3V4- 
ton truck. 

John Deere Plow Company — Jackson pleasure cars and two light 
delivery trucks. 

The Kissel Kar Agency — Kissel pleasure cars and Kissel truck. 
Grand Motor Car Company — Regal cars. 

Whitman Motor Truck Company — Mercer, toy tonneau and Van 
roadster. 

George C. Brinkman — Wilcox trucks. 
Erving Auto Repair Company — Ervlng truck. 
Lane-Lynch Motor Company — Owen and Marion cars. 
Victor Motor Car Company — Victor touring car and 1500-pound 
and 3- ton trucks. 
Van Cleave Motor Car Company — Speedwell cars. 
Gray Motor Car Company — Kline cars. 
Charles F. Swartz — Velie cars. 

Haynes Automobile Company — Haynes, Cole "30" and Page-De- 
troit cars. 

Hall Automobile Company — Jackson pleasure cars and light deliv- 
ery trucks. 

Mound City Buggy Company — Halladay cars. 

Corby Supply Company — Little Giant commercial truck, 1500- 
pound delivery wagon. 

The Franklin Company — Dorian remountable rims and Gabriel au- 
tomatic wind shield cleaner. 

Glraldln Stevens Company — Roberts motor, Loew Victor engine. 
Duplex horns, Delco ignition, Heissler storage battery, Fowler lamps 
and Rayfleld carburetors. 

Illmo Motor Merchandise Company — Brlcton detachable thread, 
Star wind shield, Kellogg electric tire pump, and Avery portable 
lamps. 

Hudson Motor & Cycle Company — Tale motor cycle. 

S. F. Bowser & Company — Accessories. 

O. K. Harry Steel Company — Portable garages. 

Displays are also made by the White Company of Chicago. Louis 
J. Bergdoll Motor Company of Philadelphia, Ideal Commercial Car 
Company of Detroit, and Conant & Donelson Company of Conway, 
Mass. 



Idaho Road Work Starts 

Twin Falls, Idaho, Feb. 20 — The first gun in the Idaho good 
roads campaign that promises to be far-reaching in extent was 
fired this week when the Twin Falls County Automobile Club 
made an initial appropriation of $100 for the purpose of dragging 
a section of roadway near Twin Falls with a King road drag. 

The annual election of officers of the Twin Falls County Auto- 
mobile Club resulted as follows : President, George S. Aldrich ; 
vice-president, L. A. Burson; secretary, Brick P. Kuhn; treas- 




LOOKING AT THE LEFT SIDE OF THE COLISEUM, AND 
THE LINE-UP OF AUTOMOBILES RESTING UNDER DECORA- 
TIONS THAT GAVE THE TOUCH OF SPRING 

urer, Fred C. Spencer. These, together with J. Benjamin Hall 
and C. E. Lind, comprise the board of governors for the ensuing 
year. 

Albany Chauffeurs to Dance 

Albany, N. Y., Feb. 20— Albany Branch of the Chauffeurs' 
Protective Association, will give its first annual dance the eve- 
ning of February 24. The association, which was formed re- 
cently, has for its objects fair legislation, education, opportunity 
for employment and fellowship. A large attendance is indi- 
cated by the flood of inquiries that have come to Joseph Flacke, 
secretary, and elaborate preparations are being planned for the 
affair. 



Canadians Look for Big Season 

Montreal, Feb. 20— The Wilson Bros. Motor Co., Ltd., has 
secured supplementary letters-patent changing its name to the 
Motor Import Company of Canada, Limited. The company 
have the sole agency in Canada for the Thomas and the terri- 
tory from Montral to the Atlantic for the Franklin and Hudson 
machines. They likewise represent the Brush runabout, Stod- 
dard-Dayton and Knox cars, motor trucks and fire apparatus. 

The prospects for a banner year as regards the sale of auto- 
mobiles in Montreal are good, and the managers of the various 
companies interviewed upon the subject are sanguine that, good 
as 1910 was, the present year will easily surpass it. 



Digitized by 



Google 



February S3, 1911 



THE AUTOMOBILE 



563 




31 



Cleveland's Exhibition 



LOOKING AT THE LEFT SIDE OF THE COLISEUM, AND 
THE SMILAX AND FERNS THAT WON THE ADMIRATION OF 
THE PASSING THRONG 

The Canadian Automobile Company has opened new quarters 
at 182 Peel street, and will handle a line of cars including the 
Pierce, Stearns, Cadillac and the E. M. F. 

What the Government of the Province of Quebec is disposed 
to do for the improvement of rural roads in the Province of 
Quebec was made known this week in the House by the Hon. 
Mr. Caron, Minister of Agriculture. Increased subsidies will 
be granted to municipalities to the extent of $175,000 for the 
making and maintenance of highways. 

The Stockwell Motor Co. is handling the Maxwell, Reo, 
Velie, Oldsmobile, Peerless and Lozier cars. 

P. Gadbois & Co. are exploiting the following cars: Hupmo- 
bile, Regal, Cole, Marmon, Glide, Westcott and Speedwell. 

The Montreal Locomotive Works, Ltd., is featuring the Alco 
truck. 

The Tudhope Carriage Co., of Orillia, Ont, manufacturers in 
Canada of the Everitt, has placed the sales managership in the 
hands of L. Logie, who for eight or ten years has been closely 
identified with the automobile trade in the United States. 



Another Tourists' Protective Body 

Boston, Feb. 20 — The International Automobile Association, 
incorporated under Massachusetts laws, has been launched. The 
enterprise, it is announced, will be a protective body to tourists. 
It is the object of the association to guard its members from 
exorbitant charges, but its method for doing so was not outlined 
in its announcement. 



Will Last But One Week, the 
Commercial Feature Havlnft 
Been Abandoned 



HE 



CLEVELAND, 0., Feb. 20— Cleveland's Ninth Annual Show 
opened Saturday night in the Central Armory to a larger 
crowd of visitors than comfortably could be accommodated. 
The entire floor of the armory was filled with cars which 
overflowed into the balcony. The exhibition was promoted 
by the Cleveland Automobile Show Co., which was organized 
several months ago by a number of the city's motor car manu- 
facturers and dealers. The show this year, as for the past 
several years, has been under the management of George Col- 
lister. It is said that the decorations and lighting effects repre- 
sent an outlay of $15,000, and the results certainly justify the 
expenditure. The general scheme is white lattice work on the 
side walls and balcony w : th red roses trailing over it. Two 
lattice-work rose trellises extend the length of the hall and 
are supported upon green and red art glass columns bearing 
incandescent lamps. 

The show is distinctively a pleasure car exhibit, for not a 
commercial vehicle of any kind was shown by any of the forty- 
six exhibitors of motor cars. It was originally intended to fol- 
low the lead of Chicago and New York in devoting the second 
week of the show to commercial cars and no arrangements were 
made for them for the first of the week. It was later decided to 
close the exhibition at the end of the first week, and there will 
be, consequently, no exhibition of business cars at present. 



News Notes from Atlanta Field 

Atlanta, Ga., Feb. 20 — The Atlanta branch of the United 
States Motor Company has suffered a shake-up. J. M. Austin, 
who has been manager since the company established its first 
branch here, has resigned, as has John E. Kay, assistant manager. 
L. E. Klober, formerly of Philadelphia, has been named as 
manager, while Dan J. Ligon has been placed in charge of the 
sales department of the Columbia division. 

The Atlanta Motor Car Company has taken over the automo- 
bile business of the Atlanta Buggy Company and will soon be- 
gin manufacturing a light truck. The name "White Star," used 
by the Atlanta Buggy Company for their pleasure vehicles, will 
be continued. F. L. Sawyer is in charge of the new company. 



New "Everitt" Agents Named 

Detroit, Feb. 20 — Among the new "Everitt 30" agents ap- 
pointed by the sales department of the Metzger Motor Car 
Company, of Detroit, are the following : 

West Bergen Motor Car Company, Jersey City, N. J. ; Joseph 
T. Curtiss & Company, Simsbury, Conn.; Portage Motor Car 
Company, Akron, Ohio ; Troy Everitt 30 Company, Troy, N. Y. ; 
Poppenburg Auto Company, Buffalo, N. Y. ; C. D. Hershberger, 
Wilkes-Barre, Pa. ; Everitt Motor Company, Omaha, Neb. ; 
Cincinnati Auto Company, Cincinnati, Ohio; Ohnhaus Auto 
Company, Fort Wayne, Ind., and Gibson Auto Company, Indian- 
apolis, Ind. 



King Car is Announced 

Detroit, Feb. 20 — Another passenger automobile to be built 
in Detroit was learned of when the plans of the King Motor 
Car Company were given out. The car is designed by Charles 
B. King, formerly of the old Northern company, but now vice- 
president of the corporation that bears his name. The car 
has a four-cylinder motor, 3 13-16 by 5 1-8 inches, developing 35 
horsepower. The claim is made that less than 400 parts are used 
in the completed car. Advanced models for 1912 will be ready 
late this Spring. 



Digitized by Google 



564 THE AUTOMOBILE February s 3 , /o/j 

Motor Enthusiasm Rife at Cincinnati Show 



INCINNATI, O., 
Feb. 20 — Cincin- 
nati's Fourth An- 
nual Automobile 
Show opened to the 
public to-night amid 
settings of decora- 
tive grace, with 
class and eclat at 
Music Hall, Cin- 
cinnati's great show 
place, at eight 
o'clock with the 
unveiling of the 
prize Vanderbilt 
Cup, this formal 
act performed by 
Director of Pub- 
lic Safety Scott 
Small. Cincinnati 
turned out in social 
array demonstrat- 
ing unmistakably 
the great public in- 
terest in an annual 
motor car show. 
Every available space was taken, in fact many exhibtors 
could not be accommodated. When the doors opened to-night 
Music Hall's two great halls, were ablaze with thousands of 
electric lights, incandescent as well as arcs furnishing a glow 
of light that served to give the scene an effect equal to daylight. 

A soft green carpet covered the floor of all spaces. Carloads 
of smilax from Georgia intermingled with flowers, ferns and 
other signs of Spring were used tastefully in the scheme of dec- 
oration. The most pretentious and restful of any that have 
ever been seen at a Central States show. 

The show well represents the enterprise of the Cincinnati 
Automobile Association and its executive committee, Edward F. 
Herschede, president ; R. C. Crowthers, treasurer : H. T. Boul- 
den, secretary ; H. S. Leyman, vice-president ; W. G. Welbon, 
F. H. Miller, E. A. Kruse, directors; for they have labored 
strenuously with the co-operation of the national manufacturers, 




Edward F. Herschede, chairman of Ex- 
ecutive Show Committee of Cincinnati 
Automobile Dealers' Association 



and with the good will of the Automobile Club of Cincinnati, 
to place before the public an exposition worthy of the attention 
of the motorists and the probable motor car purchasers. 

These men have been successful in bringing about a keen pub- 
lic interest in the show. Not only was the attendance gratify- 
ingly large, but for the first time in the history of motor shows 
in Cincinnati society took an interest formally, only exhibited at 
ultra-fashionable events of national, caste. To motor car en- 
thusiasts to-night's turnout signified the passing of the horse- 
drawn vehicle in this section. 

Many out of town dealers were present at the opening to- 
night, coming from Kentucky, Indiana and West Virginia, in- 
cluding many rural districts within a radius of 300 miles. It is 
believed 5,000 prospective purchasers from out of town, will in- 
spect the exhibits during the week. 

Forty exhibitors, occupying a floor space of over 50,000 feet 
representing 90 manufacturers, the total value of cars exhibited 
being over $750,000. Besides a large and attractive display of 
accessories, shown by the leading firms of this city in this 
division, there is also a goodly display of motorcycles. 

In the automobile section proper, there is displayed every class 
of machine known to the American market, ranging in price 
from the $350 runabout, to the $7,000 limousine. Nor will the 
commercial vehicle be missed by the visitor, for Cincinnati has 
advanced to a greater degree probably than any other city of its 
size in the United States in the manufacture of, and interest 
taken in, commercial vehicles. 

Eight exhibits of commercial cars are seen upon the floor of 
the Cincinnati show and two exhibits of pleasure cars of Cin- 
cinnati manufacture are seen in this year's show. The feature 
of the show this year is the call for higher grade cars. Com- 
paratively little interest is being taken in cheapness. The ten- 
dency of to-day as evidenced by the typical show attendant, is 
a demand for the automobile costing from $2,000 to $5,000. 
There is considerable favor shown for light deliveries and the 
present show at this city is somewhat weak in this respect, 
though the heavier trucks are very much in evidence. 

Every incoming mail brings acceptances by hundreds of 
wealthy farmers of invitations to visit the show, from the 
district comprised in Northern Kentucky, Western Ohio and 
Eastern Indiana, no city in America being more favorably situ- 
ated as regards its contingent of this class of citizenship. In 




Harry T. Boulden, secretary 



Robert C. Crowthers, treasurer 



W. G. Welbon, director 
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H. S. Leyman, director 



F. H. Miller, director 



EL A. Kruse, director 



every way the present Cincinnati show bids fair to show good 

results. The list of exhibitors includes: 

The Herschede Motor Car Co., Stoddard-Dayton, Rauch & Lang 
electric cars and Rapid motor trucks. The Leyman-Buick Co., 
Buick commercial and pleasure cars. The Citizens' Motor Car 
Co., Packard cars. The Olds-Oakland Motor Car Co., Oldsmobiles 
and Oaklands. The Hanauer Automobile Co., Fierce-Arrow and 
Corbin cars. Haberer & Co., Cino pleasure and commercial 
cars. The Kruse Motor Car Co., Marmon cars. The Franklin 
Auto Co., Franklin pleasure cars and trucks. The Geo. C. Miller 
Sons Carriage Co., Stevens-Duryea, Mitchell and Regal cars. The 
Imperial Motor Car Co., Stearns, White and Hupp- Yeats electric 
cars. The Chas. C. Behlen Sons Co., Locomobile, Detroit Elec- 
tric and Maxwell cars. The Jungelas Auto Co., Baker electric, 
Overland and Palmer-Singer cars. The Ford Motor Car Co., 
Ford cars. The Chas. Schiear Motor Car Co., National, Inter-State 
and Hupmoblle cars. The Cincinnati Automobile Co., Peerless, 
Pope-Hartford, Everltt Cars and Hewitt Trucks. The Cadillac 
Co., Cadillac cars. The Atlas Auto & Supply Co., Columbus elec- 
tric, Jackson and Firestone cars. The Speedwell Motor Car Agency 
Co., Speedwell cars. The J. K. Gilchrist Motor Car Sales Co., 
Matheson and Republic cars. The Acme Automobile Co., E-M-F 
and Flanders cars. The Velie Motor Car Co., Velie cars. The 
Ohio Motor Car Co., Ohio cars. The Payne Motor Car Co., Thomas 
and Hudson cars. The Schacht Motor Car Co., Schacht cars. The 
Eddy Auto Co., Case cars. The J. H. Ratllff Auto Co., Chalmers 
cars. The Hughes Automobile Co., Krlt cars. L. C. Dennison, 
Wfnton-Slx cais. Robert C. Crowthers Automobile Co., Elmore. 

Coughlln-Davis Co., auto supplies. The Bumiller-Remelin Co., 
Indian motorcycles, auto, launch and aeroplane supplies. The 
Chas. H. Moore Oil Co., auto lubricating oils, greases, soaps. 
S. E. Bowser & Co., auto oils and tanks. 
Paragon Refining Co.. lubricating oils 
and greases. Wayne Oi! Tank & Pump 
Co., measuring pumps and tanks. J. E. 
Strater, Flent hydraulic shock preventor. 
Warner Pole and Top Co., auto tops. 



Hartford Electric Lighting Company— Electric specialties. 

K H. Strong— Schacht. 

Firestone Motor Car Company— Firestone. 

E. P. C.ark — tumping and power plan. 

G. Mills Harris — New York safety chest. 

Hait Gas Light Igniter Company— Sundries. 

Keystone grease and motor oil. 

Brown, Thomson & Company— Lozier, Cadillac. Stevens-Duryea. 
Capitol City Auto Company— Mitchell. 
Miner Garage Company — Plerce-Arrow. 
Russell P. labor — Reo. 

Paiace Auto Station Co., Inc.— Thomas, E-M-F, Flanders and 

Waverly electric. 
R. D. & C. O. Britton— Maxwell, Columbia. 
S. A. Foster & Company— Rambler, Regal. 
Buick Garage Company— Bulck and Winton. 
Electric Auto Station Company— Baker e:ectrlc. 
Elmer Auto Company — Ford. 
Carl H. Page Associates— Chalmers. 
The Automobile Lighting Company— Sundries. 

Compressed Gas Tank Company and Palace Auto Station Com- 
pany. 

Hartford Auto Boat & Supply Company — Auto supplies. 

Baldwin Stewart Electric Company — Electric accessories. 

Finch & Hayes — Flying Merkel and Thor motor cycles. 

Post & Lester Company — Auto sundries. 

Aetna Life Insurance Company — Auto insurance. 

Smlth-Worthington Company — Leather goods. 

Travelers' Insurance Company — Auto Insurance. 

E. J. Todd Rubber Company and T. R. Shannon — Sundries. 

Char.'es Miller Company — Auto supplies. 

Autogenous Welding Company. 



Hartford Opening Crowded 

Hartford, Conn., Feb. 21— With a 
crowd present which taxed the capacity 
of the hall, with every inch of available 
space allotted to exhibitors and with 
more prospective buyers present than at 
any previous show, the fourth annual 
show of the Hartford Automobile 
Dealers' Association, which opened at 
Foot Guard Hall last night, promises to 
be one of the most successful in the his- 
tory of auto shows in this city. The 
show continues all the week, closing 
next Saturday night. 
The exhibitors were as follows : 

J. T. Curtlss & Company — Velie 40, Hup- 
mobile 

A. W. Scovllle — Stanley Steamer. 
Dunbar Motor Company — Elmore. 
Kaeser & Wilbur — Empire. 
Myhtlb Rubber Tire Preserving Company. 
New Eng'and Garage Company. 
Edward Harris — Overland. 




Gtneral view of the automobile show now in progress In the Music Hall, Cincinnati 
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Stock Gars Sharply Defined in Rules of 1911 



AUTOMOBILE contests during the coming season are to be 
conducted under different rules than they were last year 
and in preceding seasons. The certified and duly authen- 
ticated stock car is to be a commanding figure in competitions 
of all sorts and the whole effort for this year will be to main- 
tain the definition of a stock car to the utmost degree. 

The following extract from the 191 1 contest rules formulated 
by the Contest Board, S. M. Butler, chairman, covers the stock 
car definition and the general classification heads. The chief 
change that has been made in the definition is to clarify it as 
will be seen below. 

At present Chairman Edwards of the Technical Committee 
and Alden L. McMurtry are visiting all the factories in the 
country that are likely to take part in contest work of any de- 
scription this year with the object in view of securing as many 
registrations as possible. 

Under the 191 1 rules the conditions under which a car may 
compete as a stock car are well defined and are calculated to 
increase the value of competitions to manufacturer, owner and 
prospective owner. One radical change that has been injected 
into the rules as far as promoters of competitions are concerned 
is one that requires the promoters to make a distinction on their 
programs and scoreboards between stock and non-stock events. 
Fully equipped stock cars may compete under price classifica- 
tion ; stock chassis, stripped, may compete under piston displace- 
ment classes, and there may be special events for stock cars 
under class "R" Class "C," under which the Vanderbilt Cup 
and some other big road events are run, and the free-for-all 
class "D" must be designated as non-stock events. 
The rules are as follows: 

Stock Car 

Stock Car — A motor car which complies with each and all 
of the following requirements: 

1. Certificate of Description — A complete description of the 
car upon the official blank provided for the purpose must be 
filed with the Technical Committee of the Contest Board at least 
thirty (30) days prior to the first contest in which the car shall 
compete. 

2. Registration Number — No certificate or description of a 
stock car or chassis filed with the Contest Board shall be valid 
until the maker shall have received notification of its acceptance 
with the assignment of a registration number by the Contest 
Board. The fee for registration of each model shall be $50.00 
to M. C. A. members, and $100.00 to non-members of the 
M. C. A. 

3. Car on Sale — The car must be or have been on sale 
through all the regular selling representatives of the manufac- 
turers during the period of its production. 

4. Manufacturers' Annual Output — The manufacturer's an- 
nual output shall include his total production of all models ex- 
cluding taxicabs, delivery wagons or other vehicles designed for 
commercial use. 

5. Quantity Production of Model — The quantity production 
of any model must bear to the total annual output of its manu- 
facturer the ratio set forth in the following table, based upon a 
period of time from July 1st to June 30th of the following year : 

Total annual output, Percentage of 

all models same model 

10,000 cars or more 4.5 per cent. 

8,000 cars to 9,999 5.0 " 

6.000 cars to 7.999 6.0 " " 

4,000 cars to 5,999 7.0 " " 

2,000 cars to 3,999 8.0 " " 

1,000 cars to 1,999 9.0 " " 

500 cars to 999 10.0 " " 

250 cars to 499 16.1 " 

100 cars to 249 30.0 " " 

50 cars to 99 50.0 " " 

6. Percentage of Output— The required percentage of output 



of any model shall in every case be in accordance with the 
table in Paragraph 5. Percentages are calculated on actual total 
annual output. 

7. Minimum of 25 Cars — Whatever may be the number of 
cars of the same model necessary to constitute the percentage 
called for by the foregoing table in Paragraph 5, at least twenty- 
five (25) of such cars must have first been built before such 
model is entitled to a stock rating. 

8. Bodies on Same Chassis — The use of different bodies — 
touring car, miniature tonneau, runabout, etc., upon the same 
chassis shall not constitute a difference of model under the 
meaning of this definition, but cars thus equipped must be en- 
tered in the respective classes to which the body equipment ren- 
ders them eligible. Miniature tonneaus, surreys, double or single 
rumbles shall, for the purpose of these rules, be considered 
runabouts. 

9. Foreign-built Cars — In determining the stock status of a 
foreign-built car, the total number of such cars imported into 
this country shall be taken instead of the total output of the 
foreign factory, and the number of any particular model neces- 
sary to constitute it a stock model shall be determined by the 
ratio set forth in the foregoing table in Paragraph 5; in other 
words, the intent of this rule is to place the importer of foreign 
cars on the same basis as the American manufacturer. 

10. Car Must Correspond to Registration — The cars entered 
in any contest must absolutely correspond to the detailed de- 
scription contained in the Certificate of Description; otherwise 
they shall not be permitted to start in the contest and entry fee 
paid shall be forfeited to the promoter. 

Stripped Stock Chassis 

Stripped Stock Chassis — "A motor car chassis which, except 
for the options listed below, can, by adding the necessary parts, 
be assembled into a complete stock car." (See "Stock Car" 
definition.) 

Options Permitted— -Lighter springs (number of leaves op- 
tional, thickness, width and length must be standard). 

Piston Diameters may be lessened (form of rings and num- 
ber of oil grooves, etc., must be standard). 

Angle of Steering Post. 

Length and Angle of change gear, brake and other control 
levers (method of control must be standard). 

Driving Gear ratio, wheel diameters excepted. (Where a gear 
ratio is changed on a shaft-driven car, any gear ratio may be 
used of which the standard axle construction will permit.) 

Tire and Rim Equipment. 

Length of clutch, brake, accelerator and other pedals. 

Body Equipment : Contour of dash, seat and body optional, but 
floor boards must be carried. (See Dash Requirements.) 

Form, Volume and Location of Fuel and Oil Tanks (system 
employed in either case must remain unchanged). 

Exhaust header and exhaust pipe (optional, except exhaust 
must be conducted outside the bonnet and so directed as not 
to raise dust. See Rule 69). 

Use of Shock Absorbers. 

Winding of Springs only (winding of manifolds, fuel and 
water pipes or electrical connections must be standard). 

Bonnets must be carried throughout a contest, but may be cut 
away at the side for the passage of exhaust pipes only. (See 
Rule 70.) 

Bonnet straps must be added and approved by the Technical 
Committee. 

Special Wheel Fenders or radiator protectors of any design 
may be used, wind shields excepted, provided they are attached 
to the car in a manner satisfactory to the Technical Committee. 

Note on Lubrication— Where a reserve oil supply is provided, 
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a pipe connection with hand-pump may be employed to transfer 
the lubricant to the standard oil receptacle regularly supplied by 
the manufacturer with the car, but in no instance will it be per- 
mitted to connect a reserve oil supply directly with the parts to 
be lubricated unless such connection may be the standard lubri- 
cation equipment under the "stock" definition. 

Dash Requirements — In a stripped stock chassis the contour 
of the dash outside of the limits of the bonnet is optional, but 
the dash arrangements within the limits of the bonnet contour 
must be in accordance with the regular stock model ; standard 
stock car dash equipment must be carried thereon and it shall 
not be cut away for the passage of air or for access to the work- 
ing parts of the motor in any way which does not conform to 
the regular stock model.. 

Additional Parts to Chassis. — Dash, seat, body, tank or other 
permissible equipment shall be of substantial and safe con- 
struction within the approval of the Technical Committee of the 
Contest Board. 

4. Bona-Fide Status of Stock Car — It is the intention of the 
rules relating to stock car and stock chassis competitions that 
such competitions shall be restricted to those cars identical in 
specification, materials and design with the manufacturer's prod- 
uct which is manufactured in quantity and is offered for sale 
and sold in a bona-fide manner to the public through the regular 
selling agencies of the manufacturer. 

5. Evasion of Stock Car Definition — In the event of evasion 
on the part of entrants of the spirit of the "stock car" or "stock 
chassis" definition concerning points not definitely stated in 
these rules, the Contest Board shall have full power to render 
such decision as it may deem for the welfare of the sport and 
industry. 

6. Technical Committee of the Contest Board — It shall b? 
the duty of the Technical Committee of the Contest Board to 
pass upon, establish and certify to the Contest Board the stock 
status of all manufacturers' models offered for registration with 
the Contest Board as stock cars and stock chassis. 

In any case where it may be necessary to establish the status 
of any car alleged to be a stock car under the definition con- 
tained in these rules, the Committee shall have the right to visit 
the factory of the manufacturer of such car, who shall be re- 
quired to submit to the Committee such evidence as it may re- 
quire to verify the allegation on which the "stock" status of 
the car is based. 

The decision of the Technical Committee shall be final as re- 
gards the eligibility of any car to enter or start in any contest 
held under the Contest Rules of the A. A. A. 

No car which the Technical Committee has ruled as ineligible 
shall be allowed to start in any contest, under protest or other- 
wise, and the decision of the Technical Committee thereon shall 
not be subject to appeal to the Contest Board. 

The Technical Committee of the Contest Board shall serve 
as the Technical Committee for all National events; they sha'l, 
during the running of a speed contest, have general supcrv'sion 
and control of the pits and shall have the power to hold for 
repairs at the pits any car which they consider to be in an un- 
safe condition, but they shall report such fact to the Referee, 
who shall order the car held. 

No Class "A" or Class "B" events shall be run in any contest 
unless a member or representative of the Technical Committee 
is present. 

The Technical Committee of the Contest Board shall as far 
as possible have a representative present at every contest held 
under the A. A. A. sanction. 

The Technical Committee shall also have power to take 
possession of any competing car either before or after the finish 
of any contest and make such examination thereof as may be 
necessary to establish its "stock" status. 

Classification 

Class "A." — Stock Cars — Price Classification — 7- Competing 
Cars — Open to any gasoline motor car (ether than motor cars 
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with solid tires, wheels, 36 inches in diameter and over) which 

complies with the definition "stock car," this class to be run 

in the following divisions : 

Division 1A S 800 and under 

Division 2A 801 to J1.270 

Division 3A 1,201 to 1,600 

Division 4A 1,601 to 2,000 

Division 5A 2.001 to 3.000 

Division 6A 3,001 to 4,000 

Division 7A 4,00') and over 

Extra or optional equipment, listed in the manufacturer's cata- 
logue as such, used upon a car competing under price classifica- 
tion, must have its list price added to the list price of the car, 
and this total price shall determine the classification of the car. 
No extra equipment shall be permitted other than that listed as 
such in the manufacturer's catalogue. 

Xo car shall compete in any division above that to which its 
price entitles it. 

Class "B." — Stock Chassis — Minimium Weight and Piston Dis- 
placement Classification — Open to any chassis of a gaso'ine car 
which is in accordance with the definition of a "stock chassis"; 
to be governed by the following table of piston displacement and 
minimum chassis weights : 

Piston displacement Minimum 
Division In cubic inches weight in pounds 

IB 160 and under 900 

2B 161 to 230 1.200 

3B 231 to 300 1,500 

4B 301 to 450 1.810 

5B 451 to 600 2,100 

6B 601 to 750 2,400 

No car shall compete in any division above that to which its 
weight entitles it. 

No dead weight of any description shall be added to a car 
or attached thereto in any manner as ballast. 

The use of any additional weight to bring a car into a class 
above that to which its weight entitles it will be considered an 
evasion of the rules. 

Class "C." — Non-Stock — Piston Displacement (only) Clas'i- 
fication — Open to any gasoline car or chassis made by a factory 
which has during the twelve months prior to the date of con- 
test produced at least 50 motor cars (not necessarily of the 
same model). Eligible for entry under the piston displacement 
limitations of Class "B," but without minimum weight restric- 
tions. 

Piston displacement 



Division in cubic Inches 

1C 160 and under 

2C 161 to 230 

3C 231 to 300 

4C 301 to 450 

5C 451 to 600 

6C 601 to 750 



No car shall compete in any division above that to which its 
piston displacement entitles it. 

Class "D." — Non-Stock — Free-for-AU — Open to any gasoline 
car which complies with the definition of a "motor car" with- 
out restriction as to piston displacement, weight, price or quan- 
tity produced. There may not be more than two events under 
Class "D" upon a day's program without special permission of 
the Contest Board. 

Class "E." — Special Events — Special events other tVan those 
above specified held in connection with any motor car meet or 
contest, and approved by the Contest Board, of which there may 
not be more than three upon a day's program without special per- 
mission of the Contest Board. 

Class "F" — Open to gasoline "stock cars" of the high-wheeled, 
solid tired buggy type, diameter of wheels 36 inches or over. 
Entries subject to price limitations of Class "A." There may 
not be more than two events under Class "F" upon a day's pro- 
gram without special permission of the Contest Board. 

Class '"G" — Open to electric "stock cars" only. Subject to 
the price limitations of Class "A." 

Class "H" — Open to commercial cars, cabs and trucks. Divi- 
sion limitations to be obtained from the Contest Board. 

8. Match Races — Matches may be held as contests of any kind 
covered by any of these rules and may be run under any of 
the classes or divisions. 
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WHERE THE BALTIMORE AUTOMOBILE SHOW IS BEING HELD — FIFTH REGIMENT ARMORY 



he: 



Baltimore's Exhibition 



Is the Greatest Show Ever 
Held In Monumental City 



BALTIMORE, MD., Feb. 21— This is the biggest show that 
Baltimoreans have seen. Some idea of its vastness may be 
had by comparison of figures of this and last year. At the 
Armory there are altogether 61 exhibitors, 41 of whom are 
dealers while the other 20 are those showing accessories. The 
makes of cars shown are 60 and include a number of commer- 
cials. There are many new cars to be seen, while some of the 
old favorites which attracted attention last year are missing. 

Among the newest things from a Baltimore standpoint this 
year may be mentioned the Welch-Detroit, Babcock, Regal, 
Lozier, Interstate, Simplex, Kissel-Kar, Paige-Detroit, S. G. V., 
Lord Baltimore, Abbott-Detroit, Krit, Franklin, Garford and 
Moon in the way of pleasure and touring vehicles and the 
Grabowsky, Rapid, Mack, Atterbury, Kelly, Frayer-Miller, Frank- 
lin, Sampson, White, Alco and Knox in the way of commercial 
cars. 




General view of the exhibits tn the State Armory at Albany, N. Y. 



Thursday will be Society Night, when the admission price will 
be doubled. The exhibitors include : 

COMPLETE CARS 

Stoddard-Dayton Automobile Company — Stoddard-Dayton. 
Lambert Automobile Company — Maxwell, National, Hudson and 
Sampson truck. 

Dixon C. Walker Automobile Company — E-M-F, Flanders, Garford, 

Studebaker and Urabowsky truck. 
Foss-Hugh.es Motor Car Company — Plerce-Arrow. 
Wlnton Motor Carriage Company — Winton. 
Callahan, Atkinson & Company — Locomobile. 
Cooper & Upton Company — Moon. 
Walter Scott — Crawford and Marmon. 
J. S. Ditch & Company— Kline. 
International Harvester Company — International. 
Motor Car Company — Stevens-Duryea and Overland. 
Auto Outing Co. — Haynes, Bulck, Welch-Detroit and Rapid truck. 
Mar-Del Mobile Company — Packard. 
Franklin Auto Company — Franklin. 

Zell Motor Car Company — Chalmers-Detroit, Peerless and Hup- 
mobile. 

White Automobile Company — White cars and trucks. 
Standard Motor Car Company — Cadillac. 
Ford Auto Company — Ford. 

Pullman-Shatter Manufacturing Company — Pullman. 
Joseph J. Smith — Mack trucks. 
Carl Spoerers' Sons — Spoerer. 

F. W. Sandruck— Gaeth, Moline and Atterbury truck. 

Neely & Ensor — Alco. 

H. H. Babcock Company — Babcock. 

Mount Vernon Motor Car Company — Autocar and Regal. 
Little Joe Weisenfeld Company — Brush car and accessories. 

J. L. B. Wilhide— Kelly and Frayer-Miller 

trucks. 
C. R. Mlzner— Oldsmoblle. 
Edwin Fleischmann — Lozier. 
Keller Auto Company — Inter-State. 
Qulnby & Company — Simplex. 
W. B. Shuler— Mitchell. 
GrirBns — Knox cars and trucks. 
Auto Company of Maryland — Kissel Kar. 
Madison Motor Car Company — Velie and 

Paige-Detroit. 
The Model Automobile Company — Everitt. 
Rice Brothers— S. G. V. and Rauch & 

Lang electric. 
Lord Baltimore Auto Company — Lord 
Baltimore. 

Abbott-Detroit Motor Car Company — 
Abbott -Detroit and Krit. 

ACCESSORIES, SUPPLIES, ETC. 

Norwood Brothers. 

The Southern Auto & Marine Company. 
Howard A. French & Company. 
Auto Tire Preserver Company. 
Auto Supply Company. 
Baltimore Buggy Top Company. 
L. Sonneborn Sons, Inc. 
Hydraulic Oil Storage Company. 
H. W. Johns-Manvllle Company. 
Scott Demountable Rim Company. 
The R. Milton Norrls Company. 
Charles El'lott & Company. 
Standard Oil Company. 
E. M. Denton. 
Automobile College. 
Peace & Peace. 
Thomas J. Gallagher. 
Club Garage. 

Maryland Motor Car Ins. Co. 
George R. Curtis. 
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4 1 1_ o«- Include* 137 Cart, 

Albany ahOW Representing 56 
Separate Factories 
* * -*maeKm^ ~ 

ALBANY, N. Y., Monday, Feb. 20- 
Showing 137 cars of 56 different 
makes, together with a good line of ac- 
cessories, the second annual automobile 
show, under the auspices of the Albany 
Automobile Dealers' Association, was 
opened Saturday night to last for a 
week. There are 45 exhibitors and the 
show is being held in the State Armory. 

G. W. Wait is showing seven cars 
from the Elmore plant. 

The Trojan Garage shows six Stod- 
dard-Daytons. 

The Taylor Automobile Co. shows 
four Locomobiles. 

J. A. P. Ketchum shows four Packard 
pleasure cars and one three-ton truck. 

The Central Automobile Co. shows 
five Fords, a Paterson 30 and three 

Knox cars— one of the most complete exhibits in the show. 

The United Motors Albany Co. shows five Maxwells, one 
Columbia and two Sampson trucks. 

The Franklin Albany branch shows five Franklins. 

W. L. Schupp & Son show Oaklands, Marions and Oldsmobiles. 

The Albany Garage Co. shows two Peerless, one Sjmplex, one 
Palmer and Singer and a Peerless truck. 

The Wright-Rye Motor Co. shows 5 overlands, two Whites, 
one Autocar truck and three types of Brush cars. 

C. S. Ransom shows Hudson's, Stevens-Duryeas and Loziers. 

G. H. Snyder is exhibiting two Velies, two Stearns and a 
seven-ton Commer truck. 

The Eureka Motor Car Co. is showing one Only car. 

Rayno Bros. & Reed show three Jacksons, a Marmon and a 
Coleman truck. 

The Circle garage shows three Inter- State cars and c! assis. 

The Albany Rubber Tire Co. show the Selden line. 

John Schmidt, a Nyberg 32. 

V. A. Peters, a Paige-Detroit roadster. 

Eastern Motor Sales Co., of Philadelphia, one Alpena flyer. 

The Reo Sales Agency, two Reos and one Winton. 




Giving an idea of the artistic arrangement of the exhibits at the Albany show 

The Troy Automobile Exchange exhibits two Pierce Arrows 
and two Chalmers. 

The Wilbur Auto Sales Co. shows one chassis and one fore- 
door Corbin touring car, one Regal and one Cole. 
The Park Garage, three Hupmobiles, Nat'onal and a Mitchell. 
James Goold Co., a Hart-Kraft truck. 

The Albany Automobile Exchange, two Fiats from the Ameri- 
can factory at Poughkeepsie, a Chadwick and a Pullman. 
The Albany Motor Car Co., four Cadillacs, also a Thomas. 
T. L. Davies & Co., a Gramm truck; Carhartt Sales Co., two 
Carhartts, and Fred V. Clute, three Pope-Hartfords. 

In the accessory displays are to be found K. E. Bender, show- 
ing rectifying sets; The Mohawk Welding Co.; G. Feldman, 
Reading-Standard, Merkel and Minneapolis Motorcycles ; The 
Century Repair Kit Co.; Kupkee's Automobile School Exhibit; 
Cantine & Rice, Insurance ; M. Havens, Ward-Leonard charg- 
ing system; Rose & Kiernan, insurance; James Goold Co., 
Mea Magnetos; Central Vulcanizing Works; Albany Hardware 
& Iron Co., accessories; Kirby Auto Supply, accessories; Steefel 
Bros., motoring apparel; John Kingsbury, wind shields and tops; 
Union Lubricating Co., oils; The Cox Brass Co., wind shields. 




Gathering of Rambler salesmen at the factory at Kenosha, Wis., many of whom are from New York and other Eastern districts — it 
was a We day. The force includes (reading from left to right): Top row— H. B. Walz. H. P. Thompson. G. R. Sutherland, E. J. Wall, 
Gilbert Williams, A. R. Rockwell, Al. Reeke, W. G. Schultz, J. F. Ha gen, J. A. Rose and C. H. Collins. Second row— W. H. Howe. C. O. 
Hart M. B. Gilman, R. H. Gillies, H. W. Ropplns. J. P. Zens, F. W. Perry, R. S. Bennett, L. A. Poundstone, J. M. Gaffney, F. J. Noetzel, 
L P. Kilbourne, E. E. Stoddard, C. M. LeRoux, G. N. Bliss, E. A. Robbins. C. M. Halstead and E. S. Maddock. Bottom row— H. Q. 
Musgrave. Geo. Norwood. I. R. Campbell, J. W. De Cue, G. H. Cox, E. S. Jordan, President Charles T. Jeffery, O. C. Hutchinson, L. R. 
Harvey, W. E. Dusenburry. G. R. Ruckert, W. S. Slmmonds and M. E. Lebon. 
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Seen in the Show Wiedow 



HOW GRAY & DAVIS PROVIDE FOR 
ADJUSTMENT 

REFERRING to the illustration AW of 
the Gray & Dav's electric lamp for 
electric lighting work, the focusing attach- 
ment, fitted with an inside screw, is the 
feature. The adjustment nut at the top is 
for the purpose of shifting the direction of 
focus, and the illustration, being in section, 
clearly ind'eates how the adjustment works. 
This headlight is listed as Type A-5. 

AVERY ELECTRO BO LA AND HOW IT 
WORKS 

CONSTRUCTED in one piece, as the 
illustration AX shows, the "Electro- 
bola," as made by the Avery Portable 
Lighting Company, is an electric lighting 
equipment comprising a ground parabolic 
reflector made from a d'e casting. The 
method of construction of this lamp is such 
that it gives excellence of lighting effect 
and it is conspicuous for its simplicity. 
The electric lamp is fitted to a suitably 
contrived opening through the back of the 
one-p ece reflector member. 



EXAMPLE OF DIETZ ELECTRIC LIGHT- 
ING EQUIPMENT 

ILLUSTRATING methods of construe 
1 tion of the Dietz electric lamp work. 
Fig. AY shows the headlight, which is 
made in 6, 7 and 8 inch sizes. This equip- 
ment is designed to conform to the con- 
ventions, and the lamps are finished in gun 
metal, black, nickel, or polished and lac- 
quered brass. The reflector is silver plated, 
of parabolic shape, and the electric bulb 
used is of the 6-volt size, giving 16 candle- 
power, as usually measured — i.e., mean 
spherical candles, so that when it is brought 
into use with the silvered reflector, the ravs 
arc so focused as to concentrate all of this 
light into a "beam" of great power and 
brilliancy. 

HANDY DEVICE FOR THE PUBLIC OR 
PRIVATE GARAGE OWNER 

ONE of the most practical parage de- 
vices brought out lately is a pitlcss 
turntable for private or public garages. 

The table is called the Pitless Auto Turn- 
table and is manufactured and patented 
by a company of the same name in Kansas 
City who is just now establishing agent * 
in the various mctor centers and placing 
the turntable upon the market. 

The table is what its name implies — Pit- 
less — it consists of two 15-inch, 33-p-Mirl. 
channel-steel runways rotably mounted 
upon 8-inch machine-faced wheels, eight 
in number, each wheel having two sets of 
annular ball bearings. The wheels travel 
upon a circular track made fron standar i 
8-pound mine rail which is held true bv 
means of six stray rods, attached to a 
center pivot plate, which lay flat upon the 



AW 




AW— Showing details of the Gray & Davis 
e ect'ic lamp 

AX— The "Klectrobola" <f the Avery 
Portable Lighting Co. 

AY— Details cf the Dietz electric lamp 

AZ — Showing some of the Badger lamps 

BA — How the Champion Igniter works 



floor. The height of the runways from 
the floor where the wheels are attached is 
one and one-half inches and the height of 
the approach in the portable type is one- 
half inch ; in the stationary type the run- 
way and the floor are level. 



SOLAR ELECTRIC LIGHTING EQUIP- 
MENT 

THIS year the Badger Brass Manufac- 
turing Company, in addition to its 
regular line of equipment, is presenting a 
line of electric lamps to its patrons, some 
of which are illustrated n Fig. AZ. For 
those who so desire the innovation, the oil 
lamps are fitted with electric attachments 
rendering it feasible to use either the elec- 
tric or the oil feature for side and tail 
lighting. In the same way headlights are 
so des ; gned that they may be used for gas 
o; electric work. The fittings are well con- 
trived and the lamps maintain the general 
appearance of "Solar" equipment. 



GAS LAMPS MAY BE LIGHTED IN- 
STANTLY 

ONE of the great questions with lamps 
is to be able to light them at a mo- 
ment's notice and to be able to accomplish 
the task with ease. The Champion Igniter 
Company presents a plan that is illustrated 
in F'g. BA, showing the gas lamp with the 
igniter device out of action at the bottom, 
then in the process of lighting at the right, 
and after the lamp is lighted at the left. 
All that has to be done to light the lamp 
is to pull a knob. This igniter is- known 
as the "Koehler." It works on the induc- 
tion coil plan, using current from the bat- 
tery. The details of design and construc- 
tion have been so nicely worked out that 
users regard this equipment favorably. 



A PRACTICAL NON-FREEZING SOLU- 
TION 

IN the selection of a non-freezing solu- 
tion the automobilist is interested main- 
ly in two things — first, the action of the 
solution upon the circulating system; and, 
secondly, upon the ability of the solution to 
withstand high and low temperatures. 

Such claims are made for Pyro-alcohol 
(denatured), which is manufactured by the 
U. S. Industrial Alcohol Company, 100 
William street, New York. It is the or- 
dinary alcohol of commerce which has been 
made unfit for use as a beverage. It has 
absolutely no corrosive action on any of 
the metals with which it comes in contact, 
and its ability to withstand cold is indicated 
by the fact that a 30 per cent, solution 
(1 1-2 quarts of the alcohol added to I gal- 
lon of water) freezes at about 5 degrees > 
below zero. It contains no solid matter, 
thus making it unnecessary to filter before 
using and eliminating all danger of its 
clogging the radiator 
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BOSTON, Feb. 27— The last major automobile exhibition of the 
191 1 season will take place in historic Mechanics' Hall, with 
an overflow into Horticultural Hall, beginning Saturday and 
lasting until the following Saturday night. The show, which is the 
ninth annual event of this kind to be held in Boston, will be bigger 
and better than ever before. If it only keeps pace with the develop- 
ment shown in other big shows it will be that, but Boston has always 
been a leader in matters involving progress, and the annual show is 
confidently expected to set an advance mark in motordom this year. 

The New England motor public is a peculiarly discriminating body. 
The whole section is prosperous and the class that patronizes the 
automobile has plenty of money with which to buy cars this spring. 
Consequently, the management of the show, the Boston Automobile 
Dealers* Association, is making specially elaborate preparations to 
present to this discriminating public a display that will be complete 
and effective in every way. 

Local buying conditions are largely reflected in the character of 
local products and one has only to look at the list of cars manufac- 
tured in New England to realize that the buyers want quality despite 
high prices. In the three states of New England where automobiles 
are made there are nine different kinds of automobiles that list at 
an average of over $3,300. All of these cars are also sold outside 
of New England, but proportionately to the total volume of sales, 
each has an emphatic following in its home section. This means that 
high-class cars are in much demand. Local pride may have some 
influence in this matter, but pride is not a material factor in the 
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SOME FIGURES ON NEW ENGLAND CAR 
PRICES 

Average price of gasoline pleasure car made 
In the New England States Is $2,818. 

Average price of gasoline pleasure car made 
In the United States for 1911 season, $1,645. 

Excess of cost of New England car over that 
of the general production, $1,173 per car. 

Three factories in New England make cars 
that list at $5,000 or over. 

New England also produces some cars of 
very low price. 

There are few so-called medium-priced cars 
made In the section. 





hood, if such exists, and the New England "conscience," which in 
reality is a conscientious scruple against getting the worst of it, 
will do the rest. 

There are three centers of automobile manufacturing activity 
in New England. Connecticut is the leading state in point of 
volume of its output. It is the home of the Locomobile, Colum- 
bia, Corbin, Pope-Hartford and several smaller concerns. Massa- 
chusetts is second in its turn-out of cars with such concerns as 
the Knox and other high-grade cars of various prices and types. 
Rhode Island is where the Alco is made. 

While other states than those mentioned do not manufacture 
completed cars, there is not a spot on the manufacturing map 
of New England where there is pot some sort of a factory de- 
voted to the production of one or a dozen automobile accessories 
or parts. The whole fabric of industry is permeated with such 
concerns, giving employment to thousands of skilled operatives 
and millions of money. This industry is such a decided factor in 



purchase of automobiles. It is the quality, reliability, style, power 
and beauty that really count, and it is these things that the 
Yankees demand from the cars they buy. 

It may almost be said that there are no so-called moderate- 
priced cars made in New England, which is not to say that there 
are few of these cars bought by the motoring public of that sec- 
tion, but that as a matter of fact, the. very demand for home- 
made automobiles of high class by the New England motor pub- 
lic seems to show that as far as the motorists of that section are 
concerned they have settled the question of what moderateness 
of price really means. 

From their viewpoint the question resolves itself into a matter 
of the worth of the dollar and they seem to have decided in 
favor of spending rather more dollars per unit, than the typical 
residents of some other sections. This does not mean that there 
is no market in New England for the excellent automobiles made 
in other great divisions of the country, nor does it mean that 
even the smallest types are neglected. The only significance in 
the attitude of New England is that it indicates a great field for 
the high-class, high-priced, quality automobile. Everything that 
has much selling vogue in Yankeedom must measure up to stand- 
ard. It would hurt a New Englander's pride severely to pur- 
chase anything that failed him in a test, no matter what the cost 
and the whole psychology of the Yankee's viewpoint rests on 
the fact that he has worked out a system to anticipate possible 
flaws and defects, and in operation he "beats the other fellow 
to it." 

The New England "conscience" is a by-product of this system, 
although some authorities invest it with the dignity of the opera- 
tive cause. 

At any rate the counterfeit, no matter if it be a patent medicine 
or a mining stock or. an automobile, does not fit in with the 
scheme of commercial life in New England, because no matter 
what superficialities are shown the system will develop its false- 



STRIKING THINGS ABOUT NEW ENG- 
LAND'S PRODUCTION 

Its gasoline pleasure cars are far more costly 
per car than those of any other section of the 
United States. 

New England produces nine different makes 
of pleasure cars that average nearly $3,300 each 
In the markets. 

That this production Is based on quality 
rather than quantity because of the local de- 
mand for the best. 

Only three of these factories could be termed 
large producers Judged by quantity alone. 

The quality Is the one thing aimed at In the 
bulk of New England factories. 




NEW ENGLAND SILHOUETTE STATISTICS 

There are twenty active, producing automobile 
factories In New England. 

Last year they turned out 9000 cars of vari- 
ous types. 

They gained In average production 110 auto- 
mobiles each. 

The average price Increased slightly over 1910 
owing to the Introduction of several high-class 
models. 

The total gain in production for the year was 
3080. 

A few of the factories make less than 50 cars 
a year all told. 

The average output of all the factories Is about 
450 cars annually. 

There are three well defined centers of motor 
production In New England: Central Con- 
necticut, Central Massachusetts and Rhode 
Island. 

Hartford, Conn.; Providence, R. I., and Spring- 
field, Mass., are the three chief cities where 
the Industry Is most active. 

The production of last year was about 50 
per cent greater than it was the year before. 

During the current year only a small gain 
numerically Is outlined In present plans. 

Massachusetts ranks next to New York In the 
number of accessory and parts manufacturing 
companies located within the state. 

Connecticut is sixth In the list of states In 
this particular. 



■A 




the life of New England that if it were wiped out overnight 
there would be a commercial cataclysm. 

It is fitting that this should be so. New England is the 
"province" of the machinist, the tool maker, the die sinker and 
the pattern maker. Instruments of precision come from this 
home of the machinist and the tool builder. If habit is acquired, 
it is truly said of the New England artisan, that he is a bred- 
in-the-bone representative of the habit of doing things up to an 
exacting standard. It is this habit that he acquires from the 
day that he steps out of the cradle until he is measured for his 
casket. That this characteristic of a people should - have a 
marked bearing upon the things that they make, should be readily 
appreciated. It is not strange that the cost of mechanisms made 
in this way should be reasonable in price, low in cost of mainten- 
ence and good to look upon. 

Whatever has been said above with regard to the discrimina- 
tion of the buying public in the line of automobiles, applies with 
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equal force to the manufacture and sale of parts and accessories. 
In old times it was an emphatic fact that if anything was made 
west of Erie, Pa., it had its troubles in the New England 
market. Nowadays these territorial lines have been softened 
and blurred to some extent and the outside products only have 
to overcome the rigid standard of the buying Yankee and the 
New England conscience, in order to compete with the product 
of the sectioa Thus, at the show this year will be found a com- 
plete exhibition of the staunch products of other grand divisions 
of the United States, but they will be the staunch products. 

There are something less than 3,000 companies making the 
wares of motordom in New England. Massachusetts leads with 
over one-half of the total number, turning out not only cars, but 
motors, forgings, bodies, tops, magnetos, batteries and, in fact, 
the full list of automobile necessities. Connecticut is second with 
about 1,000 companies of all sorts and descriptions, and Rhode 
Island is an easy third. The other states rank as follows: New 




NINTH ANNUAL BOSTON SHOW 

Place where the show Is held: Mechanics 
Hall, with overflow Into Horticultural Hall. 

Floor space contracted for by exhibitors: 
110,000 square feet, the largest automobile show 
space In the history of the Industry. 

The affair Is given under the auspices of the 
Boston Automobile Dealers' Association and 
has the co-operation of the Bay State Automo- 
bile Association and the Worcester Automobile 
Club, as well as motordom generally through- 
out New England. 

The show of 1911 Is to be full one-third 
larger than ever before. 

The electrics and steam cars, particularly 
those made In New England will be fully repre- 
sented. 

As almost all the leading makers of pleasure 
cars also make trucks, and as there are several 
concerns that make trucks exclusively, that 
division of the Industry will make a creditable 
showing. 

The accessory display at the show will follow 
the pace set In the line of car exhibits and will 
be larger and more complete than ever before. 
Many new devices along this line will be dis- 
played and several of the standard companies 
will show Improvements In their regular 
products. 




Hampshire, Vermont and Maine, the latter having only a small 
manufacturing district at this time. 

An interesting situation is shown by the statistics of price as 
they apply to the New England made automobile. Taking the 
average of all the cars made in the section, the price per unit to 
the public is $2,818. The average selling price of automobiles 
made everywhere in the United States is $1,645. And the average 
price of American automobiles not made in New England and 
marketed during the past year was $1,522. Thus the Yankee 
motor car costs $1,173 per unit more than the general average, 
which its own price has had an influence in raising, and $1,266 
more than the average price of cars made in other parts of the 
country. 

When it is considered that an excellent automobile for many 
purposes can be purchased for $1,173 and a sterling performer in 
numerous fields can be had for $1,266, the high list prices of the 
New England cars takes on an added .significance.^ _ 



FACTS ABOUT THE NEW ENGLAND IN 
DUSTRY 



There are 1032 companies devoted to the 
manufacture of automobile parts In New Eng- 
land. 

Massachusetts has 671 of these concerns. 

The lines of manufacture range through the 
whole field of automobile making. 

Aside from the regular factories where com- 
pleted cars are made there are six companies 
that make motors exclusively. 

Capital Invested In New England parts fac- 
tories Is estimated at $35,000,000. 

These companies range from plants of na- 
tional scope to those of very small size. 





The whole situation spells quality as opposed to quantity and 
that is the fundamental motive that obtains in New England, 
not only in motordom but in general terms. 

The Boston show is a typical New England institution. It is 
held in Mechanics' Hall, a huge structure which contains two im- 
mense show rooms. One of these is called Exhibition Hall and 
the other Grand Hall. Besides these two, Horticultural Hall, an 
outside building near the main show place, will be required to 
display the wares of all the exhibitors who have contracted for 
space in the show. 

An army of workmen is busy licking the halls into shape pre- 
paratory to the opening. Over 500 men have been engaged for 
the past ten days in converting the place into a fit setting for 
the display of the automobiles. Little work will be required 
in Horticultural Hall aside from making the stands uniform. 
As far as decorations are concerned, the interior of Horticultural 
Hall is all that is necessary to house and set off the exhibits. 
But a metamorphosis is being worked in Exhibition Hall where 
the bulk of the show will be held. 

Entrance is through a long corridor which has been elaborately 
decorated with greenery and shrubbery to carry out the impres- 
sion of a forest bower. The light effect produced by several 
hundred small incandescent lamps gives the idea of starlight in 
the woods, and going into Exhibition Hall, the transition from 
the soft light of the loggia, to the glare of the powerful cluster 
lamps that will make the enclosure as light as sunshine has been 
effectively gauged. Like Madison Square Garden, green lattice 
work has been used in wholesale style. This latter, which is said 
to measure nearly five miles in length, is stained and will be dec- 
orated with thousands of yards of ferns, mostly of the maiden- 
hair variety. Flowers of delicate coloring will make contrast 
with the green and the arches will be lighted with electrically 
illuminated flower baskets. Numerous well-executed oil paint- 
ings, the work of leading Boston artists and showing historical 




/1CCESSORIES HAVE WIDE FIELD 




New England has 2696 factories where cars, 
parts and accessories are made. 

It numbers 1644 concerns that make auto- 
mobile accessories among Its commercial assets. 

It has over one-fourth of all the American 
factories where the wares of motordom are 
made. 

The total estimated amount of capital In- 
vested In the New England plants Is about 
$200,000,000. 

Massachusetts has 941 companies making 
simon-pure automobile accessories. 

Connecticut Is only a little behind, with 612 
companies. 
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scenes, will be one of the attractive features of Exhibition Hall. 

Grand Hall, the other great exhibition space in Mechanics' 
Hall, has been equipped with thirty fluted Corinthian columns, 
surmounted by golden eagles as the central idea of the structural 
decoration. The columns are entwined with wreathes of illum- 
inated roses and the impression created is one of richness and 
beauty. 

The ceiling of Grand Hall is deep blue and the general lighting 
scheme is to have twenty electroliers in floral form depending 
from the canopy. A magnificent blue-plush curtain, trimmed 
with gold, has been hung in front of the proscenium arch. The 
keynote of the color scheme in Grand Hall is red and gold, car- 
ried out in paneling 9 feet high. 

The decorations are much more ornate than those of Madison 
Square Garden and not so much so as those of the Coliseum at 
Chicago where papier-mache was used to such a large extent and 
with so much effect 

New England has been awaiting the Boston show and there is 
every indication of broken records in the matter of attendance 
and a practical certainty that the business done at the show and 
as a result of it will far exceed that of any previous year. 

While the Boston show is not a manufacturers' display in any 
sense, the scope of the exhibit is so broad and comprehensive and 
illustrative of the status of the art that it must be ranked of 
more importance than any of the local displays. It may be sec- 
tional in a sense, but it is representative of a whole big division 
of the country and its effect is felt not only in New England but 
to the limits of the earth, wherever automobiles are used or sold. 



WHERE NEW ENGLAND'S CARS ARE BUILT 
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Absence of Road Maintenance 

ONE of the most trying features of the good roads situation 
is the lack of maintenance after good highways have been 
built. There is no division of opinion as to the merit of good 
roads. They benefit everybody whether he uses them or not 
They mean the difference between poverty and plenty to the 
farmer; they reduce the cost of living to the. dweller in the city; 
they make the farm more attractive by reducing its isolation and 
they make wider communication possible on a neighborhood basis. 

If it is impossible to travel more than ten miles over a road 
in a day, five miles one way and five the other, the neighborhood 
may be said to be limited to a circle having a radius of five miles. 
The greater the distance that can be traveled with the same ef- 
fort in the same time, the greater will be the territory included 
in the neighborhood and the more attractive will the farm be- 
come. 

It costs large sums of money and much effort to build good 
roads, but they are worth vastly more than they cost Every- 
body concedes that much and the United States Government has 
gone to the expense of forming a bureau connected with the 
Department of Agriculture to give a series of object lessons to 
the residents of various sections of the land. 

The Office of Public Roads, under the direction of Logan 
Waller Page, has advised, planned and supervised the construction 
of a large number of these object-lesson roads which have proved 
illuminating to the citizens by comparison with previous condi- 
tions and, it might also be said, with adjacent conditions. 

Even where county and State roads have been built in many 
sections no provision has been made for maintenance and repair. 
The best roads known to humanity were probably the highways 
built by the Roman conquerors, some of which are still in ex- 
istence in Great Britain and elsewhere, but even the Roman stone 
roads need repairs. Frost and storm and dry weather and heavy 
traffic would have effect in time upon a road based upon living 
rock and the same causes have much more emphatic effect upon 
the various other kinds of roads. 
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NEW ENGLAND PARTS FACTORIES 
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AUTOMOBILE SHOW 




ATBOSTD 




ONSIDERING the single 
factor of floor space in 
its exhibition hall, Bos- 
ton's annual automobile 
show is the unquestioned 
leader in the field of 
motor exhibitions of the 
current year. It is con- 
siderably larger than the 
Chicago show and appre- 
ciably so as compared 
with New York. It is 
also of more importance 
than either of the other big displays of the auto- 
mobile, as far as New England motordom is con- 
cerned. Its field is unique and its usefulness is of 
wide scope. 

Mechanics' Hall is the largest floor space in the 
land that is capable of use for automobile exhibi- 
tions, but the Boston show has outgrown even that 
vast building, and this season Horticultural Hall, 
which is adjacent, will house some of the displays. 
All told, the show will occupy 110,000 square feet 
of floor space, the equivalent of a single floor over 
325 by 325 feet. Mechanics' Hall and the additional 
space secured for the show of 191 1 is not such a 
square as is mentioned ; in fact, the huge space in- 
cluded in the main hall gives the impression of a 
corridor rather than a drill-hall. But it is all avail- 
able for show purposes, and when the doors are 
opened to the public a host of typical American 
standard automobiles with all their parts and acces- 
sories will be presented. 

In some ways the Boston audience is much more 
critical than those of other cities. New England 
has the reputation of getting full value for its 
dollar and, like Missouri, demands to be shown. 



Unlike the big corn State, however, the city of 
Sedalia to the contrary notwithstanding, New Eng- 
land not only demands to be shown, but after being 
shown takes another discriminating look on its own 
account. 

Not that there is anything stingy or small about 
New England; far from it. The people of that 
section of the land know what they want and when 
they want it, and they have the money to purchase 
it if it measures up with their critical standard. 

As a result quality is the foundation stone upon 
which New England motordom rests, and quality is 
the keynote of the annual Boston show. 

The organization under whose auspices the event 
is given each year is the Boston Automobile Dealers' 
Association, an active body of men who are identi- 
fied with the trade in the Hub. On March 4 the 
Ninth Annual Show will begin. The dealers' asso- 
ciation includes about fifty members and the affair 
is conducted on the co-operative plan, by which a 
rebate is made to exhibitors from the net prolits of 
the exhibition. This dividend is frequently a mate- 
rial sum, and this year it is expected to be large, as 
the prospects for success were never so bright. 

The head of the association is John A. Mac- 
Alman, one of the leaders in the automobile industry 
in New England. 

Chester I. Campbell, secretary of the association, 
is general manager of the annual show, and upon 
his shoulders rests the responsibility for preliminary 
details and successful administration. Mr. Campbell 
has had charge of several preceding shows and 
scored a notable success in each. For this year's 
display Mr. Campbell is optimistic and says that 
the prospects are excellent. He believes that the 
industry is far from high tide and that the sale of 
good American cars is destined to supplant the do- 
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mestic trade in foreign automobiles and that it will 
grow materially in the coming years. 

Speaking of the future of the truck industry in 
New England, Mr. Campbell said that the conserva- 
tive character of the people was not favorable to 
sudden moves into untried territory of apy descrip- 
tion, but that when an idea has been , proven to be 
good, as in the case of the motor truck, they go 
with a rush. During the past two months, said Mr. 
Campbell, the increase had been very pronounced in 
the matter of equipping business houses with trucks. 
He predicted that by next year the proportion of 
business houses in New England that use trucks 
would be larger than in any other section. 

Mr. Campbell has had a wide experience in show 
promotion. He is show secretary and manager of 
the motorboat show, electrical and flower exhibits. 
He has been watching the progress of the reciprocal 
tariff arrangement with Canada and says that in 
the event of its ratification the business done with 
Canada in the line of automobiles will be much in- 
creased. He has noticed that considerable business 
from Toronto, Montreal and Quebec has been out- 
lined in the volume of preliminary inquiry that has 
been made with regard to the show and expects this 
to be increased measurably in case of the success- 
ful passage of reciprocity. 



As has been said, the Boston show of 191 1 will be 
much larger and more important than the display of 
last year. There will be more makes of cars shown, 
more models of the various makes and a vastly more 
complete display of parts and accessories. In Boston 
it has always been the policy of the show manage- 
ment to accommodate as many applicants for exhi- 
bition space as possible, and for that reason the 
event has always possessed more interest to the city 
and section than where only a part of the industry 
could show on account of cramped facilities. 

This year the applications for space were over 30 
per cent greater than they were last year, hence tne 
management was obliged to secure Horticultural 
Hall to take care of some of the additional exhibits. 
Business is excellent in Boston at this time, and 
from the viewpoint of the exhibitor the outlook for 
a successful show is flattering. As a matter of fact, 
the conservatism of New England is one of the 
underlying causes of the better financial condition 
that obtains there even in periods of depression and 
stringency. 

As the automobile represents the idea of progress 
better than anything else commercial, and as con- 
ditions are ripe for progress in New England, all 
hands are awaiting the opening of the show with 
confidence in the outcome. 



List of Exhibitors and Where They Will Show 



533 



13-17 
618 



Space No. 

720 Abbott- Detroit Motor Car Co. of New Eng- 
land, 9 Hareourt St., Boston. 

Hall A 308 Adame, J. Q., 120 Boylston St., Boston. 

422 Ajax-Grleb Rubber Co., 1777 Broadway, 
New York. 

622 AJax Trunk & Sample Case Co., 91 Mercer 
St., New York. 

613 A.A. Aluminum Solder Co. of Boston,. 199 

Berkeley St., Boston. 
33 American Automobile Co., 661 Boylston St., 
Boston. 

American Ever Ready Co., 304 Hudson St., 
New York. 

American Locomotive Co., New York City. 
American Oil Pump A Tank Co., 326 John 
Hancock Bldg., Boston. 
30 American Simplex Co., 261 Columbus Ave., 
Boston. 

614 American Storage Battery Co., Albro St., 

Cambridge, Mass. 
Hall Amesbury Metal Body Co., Amesbury, Mass. 
28-29, 221 Anderson Elec. Car. Co., Detroit, Mich. 
38 Apperson Bros. Auto Co., Kokomo, Ind. 
410 Atlas Chain Co., Bush Terminal No. 4, 

Brooklyn, N. Y. 
21-260 Atlas Motor Car Co., Springfield, Mass. 
248-249 Atterbury Motor Car Co., Buffalo, N. Y. 
539 Atwater-Kent Mfg. Works, 42 No. 6th St., 

Philadelphia. 

562 Auburn Auto Pump Co., 87 Church St., 
New York. 

709-710 Austin Co., 94 Massachusetts Ave., Boston. 

326-328 Autocar Co., 658 Beacon St., Boston. 

550 A.A. Auto Equipment Mfg. Co., 18 Pearl St., 

Newton, Mass. 
303-304 Autogenous Welding Co., 41 Bay St., 

Springfield, Mass. 
532 Auto Improvement Co., 304 Hudson St., 

New York. 



Space No. 

611 Automobile Lighting Co., Springfield, Mass. 



37 Babcock Electric Car Co., Buffalo, N. Y. 
518 Baldwin Chain A Mfg. Co., Worcester, 
Mass. 

560-561 Batavla Rubber Co., Batavla, N. Y. 
725 Bedard, F. 8., 82 Monroe St., Somervllle, 
Mass. 

153-154 Bergdoll, L. J., Motor Co., Philadelphia, Pa. 
560-661 Bi- Motor Equipment Co., 177 Portland St., 
Boston. 

604 Borne-Scrymser Co., 80 South St., New 
York. 

514-515 Bosch Magneto Co., 223 West 46th 8t., New 
York. 

28-29, 221 Boston Electric Oarage Co., 321 Columbus 

Ave., Boston. 
132 Boston Motor Co., 17 Ipswich St., Boston. 
609 Boston Tire & Rubber Co., 184 Friend 8t., 

Boston. 

721 Boston U- Auto- Varnish Agency, 218 Co- 
lumbus Ave., Boston. 

3-7 Bowman, J. W. Co., 911 Boylston St., Bos- 
ton. 

433-448 Bowser, S. F., A Co., 141 Milk St., Boston. 
443 Boyd, F. Shirley, 893 Boylston St., Boston. 
150 British Napier Motors, 1020 Boylston St., 
Boston. 

27 Brush Runabout Co., 98 Mass. Ave., Boston. 

508 A.A. Bucklln, Walter S„ 30 Kllby St., Boston. 

137-141 Bulck Motor Co., Motor Mart, Boston. 

408 Burn-Boston Battery Manufacturing Co., 9 
Doane St., Boston. 

200-208 Butler Motor Car Co., 12 Hareourt St., Bos- 
ton. 

240 Butts & Ordway Co., 33 Purchase St., Bos- 
ton. 

316-317 Buxton, W. A., Machinery Co., 40 Central 
St., Worcester. 




Digitized by 



Goog 



March e, 1911 



THE AUTOMOBILE 



577 





247 

337 
716 
349 

551 
217 
420 
133 
440 



527 



Space No. 

1 Cadillac Auto Co. of Boston, 372 Boylston 

St., Boston. 
715 Carhartt Motor Co., Detroit, Mich. 
730-732 Cartercar Co., Pontlac, Mich. 
146 Case, J. I., Thresh. Mach. Co., Inc., Racine, ■ 

Wis. 

715 Cavanaugh, Ray, 162 Harrlshof St., Rox- 

bury, Mass. 
108-110 Chalmers Motor Co., Detroit, Mich. 
406 Champion Igniter Co., 588 Boylston St., 

Boston. 

42SA.A. Champion Ignition Co., Flint, Mich. 
243-244 Chandler A Farquhar, 419 Atlantic Ave., 
Boston. 

136-142 Charles, V. A., 153 Mass. Ave., Boston. 
346 Chase Motor Truck Co. 

362 Chicago Pneumatic Tool Co., 191 High St., 
Boston. 

Clark, Edward S., 242 Freeport St., Dor- 
chester, Mass. 
Clark Foundry Co., Rumford, Maine. 
Clarke-Carter Auto Co., Jackson, Mich. 
Clayton Air Compressor Works, 42 Battery- 
march St., Boston. 
Cleveland Speed Indicator Co., Cleveland, O. 
Coburn Auto Sales Co., 7 Water St., Boston. 
Coes Wrench Co., Worcester, Mass. 
Cole Motor Car Co., Indianapolis, Ind. 
Columbia Lubricants Co. of N. Y., 116 
Broad St., New York. 
124-127 Columbia Motor Car Co., Hartford, Conn. 
147-148 Columbus Buggy Co., 173 Huntington Ave., 
Boston. 

Connecticut Tel. A Elec. Co., Merlden, 
Conn. 

Conned, W. J., 555 Boylston St., Boston. 
Connell A McKone Co., 500 Boylston St., 
Boston. 

Consolidated Rubber Tire Co., 683 Boylston 
St., Boston. 

548-549 Continental Caoutchouc Co., 1790 Broadway, 
New York. 

Cook's Sons, Adam, 313 West St., New 
York. 

Correja Motor Car Co., 1851 Broadway, New 
York. 

413 Couch A Seeley Co., 10 Thacher St., Boston. 
612-613 Coward Auto Sup. Co., Motor Mart, Boston. 
602 Cox Brass Mfg. Co., 899 Boylston St., 
Boston. 

526 Cramp A Sons' Ship A Engine Bldg. Co., 
William, Beach and Ball Sts., Philadel- 
phia. 

238-239 Crane A Co., L. M., 91 Oliver St., Boston. 

728 A .A. Crowell Chemical Co., Beverly, Mass. 

250 Culver Stearns Mfg. Co., B. B., 34 South- 
bridge St., Worcester. 

312-313 Cunningham Sons A Co., J., Rochester, 
N. Y. 

143-145; 228-235 Curtis-Hawkins Co., 162 Columbus 
Ave., Boston. 



361 Daniels, Smalley, 22 Motor Mart, Boston. 

310 Dayton Auto Truck Co., Dayton, O. 

550 Dayton Elec. Laboratories Co., Dayton, O. 

13-17 Dayton Motor Car Co., Dayton, Ohio. 

700-702 Decatur Motor Co., Detroit, Mich. 

419 Diamond Rubber Co., Akron, O. 

516-517 Dixon Crucible Co., Jos., 648 John Hancock 

Bldg., Boston. 
11 Dodge Motor Vehicle Co., 25 Irvlngton St., 

Boston. 



421 

32-314 



528 



545 



26 



Space No. 

603 Dover Stamping A Mfg. Co., 386 Putnam 

Ave., Cambridge, Mass. 
305-307 Duren A Kendall, 34 Summer St., Boston. 

E 

556 A.A. Eagle Oil A Sup. Co., 104 Broad St., 
Boston. 

245-246 Easton Machine Co., 66 Hereford St., 
Boston. 

512 Edison Storage Battery Co., West Orange, 

N. J. 

624 Electric Speedometer Co., Evans Bldg., 

Washington, D. C. 
546-547 Electric Storage Battery Co., 60 State St., 

Boston. 

102 Elmore Mfg. Co., Clyde, O. 

508-509 Empire Tire Co., Trenton, N. J. 

728 B.B. Empire Top A Windshield Co., 209 Pleas- 
ant St., Boston. 

214 Empire Motor Car Agency, 94 Mass. Ave., 
Boston. 

217 Enger Motor Car Co., Cincinnati, O. 
356 Ernst's Sons, C. F., 65 Lathrop St., Buf- 
falo, N. Y. 

332-336 Essex Automobile Co., 174 Columbus Ave., 
Boston. 

34-35 E-M-F Boston Co., Lawton St., Boston. 
34-35 E-M-F Co., Detroit, Mich. 

F 

103-104 Fay Co., Roy A., 823 Boylston St., Boston. 
363 Fegley Tire Chain Co., 301 West End Trust 

Bldg., Philadelphia, Pa. 
114-115 Flat Automobile Co., 839 Boylston St., 

Boston. 

619 Flndelsen A Kropf Mfg. Co., 2100 80. Rock- 
well St., Chicago, III. 

506-7 Firestone Tire A Rubber Co., Akron, Ohio. 

436 Flske Rubber Co., Chlcopee Falls, Mass. 

447 Flentje, Ernst, 1643 Cambridge St., Cam- 
bridge. 

400-401 Ford, Percy Co., 226 Columbus Ave., 
Boston. 

118-119 Ford Motor Co., 147 Columbus Ave., Boston. 
128-129; 229-234 Franklin Co., H. H., Syracuse, 

N. Y. 

128-129; 229-234 Franklin Automobile Co., 671 

Boylston St., Boston. 
2; 318-320 ; 322-324; 703 Fuller, Alvan T., Motor 

Mart, Boston. 



444-445 

329-330 
623 

540-541 
543-544 
211-213 

434 

P. R. H 
105 

556-557 



133 



Gabriel Horn Mfg. Co., 1407 East 40th St., 

Cleveland, O. 
General Vehicle Co., 84 State St., Boston. 
GIbney A Bro., James L., 215 No. Broad 

St., Philadelphia. 
Goodrich Co., B. F., Akron, O. 
Goodyear Tire A Rubber Co., Akron, O. 
Grabowsky Power Wagon Co., 205-209 

Pleasant St., Boston. 
Gray A Davis, Amesbury, Mass. 
all Griffin A Son, Geo. L„ 404 Washington 

St., Boston. 
Grout Automobile Co., Orange, Mass. 
G. A J. Tire Co., Indianapolis, Ind. 



H 

A H. 



J., 117 Mass. Ave., 



Hablch, G. 
Boston. 

348 Haines Measuring Pump Sales Co., Fourth 
and Boyd Sts., Harrlsburg, Pa. 

510 Harris Oil Co., A. W., 326 So. Water St., 
Providence, R. I. 

209-210 Harrison A Co., Robt., 324 West First St., 
South, Boston. 
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Space 
537-538 

602 

559 
415 
100 
146 

536 

369-360 

700-702 
532 A.A 

519 

366 A.A. 
621 
631 



442 
100 

108-110 
625 



No. 

Hartford Rubber Works Co., 691 Park St., 
Hartford, Conn. 

Hartford Suspension Co, 147 Bay St., Jer- 
sey City, N. J. 
Havoline Oil Co., 80 Broad St., New York. 
Haws, George A., 73 Pine St., New York. 
Haynes Automobile Co., Kokomo, Ind. 
Heath, S. F., 19 Eastman Rd., Somervllle, 
Mass. 

Helnze Elec. Co., Lowell, Mass. 
Henry Motor Car Sales Co., 280 Columbus 

Ave., Boston. 
Herreshoff Motor Co., Detroit, Mich. 
. Hlllman Auto Sup. Mfg. Co., 98 Mass. 

Ave., Boston. 
Hoffecker Co., The, 202 Eliot St., Boston. 
. Holt A Beebee, 40 Sudbury St., Boston. 
Holtzer-Cabot Elec. Co., Brookllne, Mass. 
Homo Co. of America, 1 Exchange Place, 

Jersey City, N. J. 
Hopewell Bros., 29 Chapel St., Newton, 
Mass. 

Hudson Colby Co., 121 Mass. Ave., Boston. 
Hudson Motor Car Co., Detroit, Mich. 
Hydraulic Oil Storage Sales Engineering 
Co.. 23 Motor Mart, Boston. 



726-727 Imperial Auto Co., Jackson, Mich. 

357 A.A. International Metal Polish Co., 4060 Old 

South Bldg., Boston. 
136-142 Interstate Automobile Co., Muncle, Ind. 



821 Boyl- 



311 Jackson Motor Car Co. of N. 

ston St., Boston. 
106-107 Jeffery Co., The Thomas B., Kenosha, Wis. 

Boston. 

22-23 Jenkins & Co., W. M., 288 Columbus Ave., 
218-220 Johnson Service Co., Milwaukee, Wis. 
431 Jones Speedometer Co., 250 West 54th St., 
New York. 



429 A.A. Kellom A Co., Chas. F., 284 Columbus 

Ave., Boston. 
156-155 A. Kelsey Mfg. Co., C. W., Hartford, Conn. 
414 Keystone Lubricating Co., 284 Franklin 8t., 

Boston. 

Kligore Mfg. Co., 695 Boylston St., Boston. 
Kinney Mfg. Co., 100 Boylston St., Boston. 
Kissell Kar Ko., 741 Boylston St., Boston. 
6-10; 255-256 Knox Automobile Co., Springfield, 
Mass. 

350-352 ; 364 Koehler Sporting Goods Co., H. J., 1040 
Boylston St., Boston. 
Krlt Motor Car Co., Detroit, Mich. 
K. W. Ignition Co., 70 Long Wharf, Boston. 



607 
617 
20 



26 
620 



535 Leather Tire Goods Co., Niagara Falls, 

N. Y. 

500 Lee Co., J. Elwood, Conshohocken, Pa. 
553 Leland & Co., W. H., Worcester, Mass. 
719-728 Lenox Motor Car Co., 3368 Washington St., 
Boston. 

343-346 Lexington Motor Car Co., 87 Church St., 
Boston. 

120-121; 130-131 Llnscott Motor Co., 163 Columbus 

Ave., Boston. 
111-112 Locomobile Co. of America, 589 Boylston 

St., Boston. 



Space No. 

416 Lovell-McConnell Mfg. Co., 365 Market 

St., Newark, N. J. 
26 Lowe Howard Co., 741 Boylston St., Boston. 
315 Lunt Moss Co., 43 So. Market St., Boston. 

M 

124-127 MacAlman, J. H., 96 Mass. Ave., Boston. 
717 Magulre, J. J., 307 Board of Trade Bldg., 
Boston. 

14-18; 254 Magulre, J. W., 743 Boylston St., Boston, 
511 Marburg Bros., Inc., 58th St. and Broad- 
way, New York. 
616 Mason Co., George H., 152 Blackstone St., 
Boston. 

700-702 Massachusetts Motor Co., 591 Boylston St., 
Boston. 

103-104 Matheson Automobile Co., Wilkes- Barre 
Pa. 

116-117 Maxwell-Brlscoe Motor Co., Tarrytown 
N. Y. 

McCue Co., Hartford, Conn. 
Mercer Automobile Co., Trenton, N. J. 
Meteor Auto. Tank Co., 1666 Broadway, 

New York. 
Metzger Motor Car Co., Detroit, Mich. 
Merger, C. A., 250 West 54th St., New 
York. 

Mlchelln Tire Co., Mllltown, N. J. 
450A.A. Mllbury Steel Foundry Co., Milbury, Mass. 
429 Miller, Chas. E., 97 Reade St., New York. 
22-23 Mitchell- Lewis Motor Co., Racine, Wis. 
135 Mollne Automobile Co., East Mollne, III. 
120-121; 130-131 Moon Motor Co. of Boston, 161 Co- 
lumbus Ave., Boston. 
P.R. Hall Moore-Smith Co., 250 Devonshire St., 
Boston. 

Morgan & Wright, Detroit, Mich. 
Morse, J. L., Franklin, Mass. 
Morse, Cutler & Co., Alfred, Motor Mart, 
Boston. 

P.R. Hall Morrison- Rlcker Mfg. Co., Grinned, la 
409 



513 

15 

723 

3-7 
431 

417 



439 
734 
113 



22 Motor Mart, 



Motor Specialties Co., 
Boston. 

Motor Vehicle Pub. Co., 24 Murray St., New 
York. 

Motz Clincher Tire & Rubber Co., Akron, 
Ohio. 

353-364 Murray & Co., P. A., Newton, Mass. 



358 



555 



N 



300 



National Brake & Clutch Co., 16 State St., 
Boston. 

438 National Carbon Co., Cleveland, O. 
530 National Tube Co., Pittsburgh, Pa. 
407 Nesmlth Co., C. I., Reading, Mass. 
251-253 Nichols Co., D. P., 18 Ames St., Cambridge, 
Mass. 

122-123 Nordyke & Marmon, Indianapolis, Ind. 
241 Norton Co., Worcester, Mass. 
431 N. Y. & N. J. Lubricant Co., 250 West 54th 
St., New York. 



700-702 Oakland Motor Car Co., Pontlac, Mich. 
101 Oldsmoblle Motor Works, 97 Mass. Ave., 
Boston. 



2; 318-320; 322-324 ; 703 Packard Motor Car Co., 

Detroit, Mich. 
13-17; 226-227 ; 236-237 Park Square Automobile 

Station, 16 Columbus Ave., Boston. 
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421 

11 

426 

24-2S 

722 
718 



Space No. 

529 Pantasote Co., 11 Broadway, New York. 
102; 346 ; 608 Parker & Co., F. R., 243 Columbus 

Ave., Boston. 
12-16; 321-325 Peerless Motor Car Co. of N. E., 660 

Beacon St., Boston. 
432 Pennsylvania Rubber Co., Jeannette, Pa. 
14-18; 254 Pierce Arrow Motor Car Co., Buffalo, 

N. Y. 

Plttsfield Spark Coil Co., Oalton, Mass. 
Pope Mfg. Co., Hartford, Conn. 
Post & Lester Co., 288 Devonshire St., 
Boston. 

Premier Motor Co. of N. E., 1008 Boylston 

St., Boston. 
Prentiss, Sam'l L., 144 High St., Boston. 
Prleslng, G. W., 1182 Columbus Ave., 
Boston. 

31 Proctor Co., 25 Irvlngton St., Boston. 

31 Pullman Motor Car Co., York, Pa. 



106-107 Rambler N. E. Co., 93 Mass. Ave., Boston. 
5S4 Randall-Faichney Co., 251 Causeway St., 
Boston. 

431 Rands Mfg. Co., 250 West 54th St., New 
York. 

200-208 Rapid Motor Vehicle Co., Pontlac, Mich. 
218-220 Rawles-Cobb Co., 74 Pearl St., Boston. 
441 Raymond, Arthur B., 100 Boylston St., 
Boston. 

38 Regal Motor Car Co., Detroit, Mich. 
704-706; 711 Reliance Motor Truck Co., 944 Maw. 

Ave., Boston. 
427 A. A. Reliance Speedometer Co., 134 Eliot St., 

Boston. 

542 Remy Elec. Co., Anderson, Ind. 
113 ' ' Renault Freres Selling Branch, New York, 
N. Y. 

120-121; 130-131 Reo Motor Car Co., Lansing, Mich. 
424 Republic Rubber Co., Youngstown, Ohio. 
534 Robinson & Son Co., Wm. C, 1501 Thames 

St., Baltimore, Md. 
302 Rome Soap Mfg. Co., 983 Boylston St., 

Boston. 

503-504 Royal Equipment Co., 414 Housatonlc Ave., 

Bridgeport, Conn. 
606 Russell & Co., T. F., 176 Federal St., 

Boston. 

38 Russell A Co., W. L., 18 Park Square, 
Boston. 



610 Sages Trunk Co., 144 High St., Boston. 
609 A.A. Salman, John A., 21 Bromfleld St., Boston. 
222-224 Sampson Mfg. Co., Alden, 98 Mass. Ave., 
Boston. 

225 Sawyer Oil Co., Howard B., 65 Long Wharf. 
Boston. 

149 . Schacht Motor Car Co., Cincinnati, Ohio. 
135 Selden Motor Car Co., 801 Boylston St., 
Boston. 

350 A.A. Shannon, T. R., 19 Loralne St., Hartford, 
Conn. 

506 Shaler Co, C. A, Waupun, Wis. 
460 Shawmut Tire Co., 103 Bedford St., Boston. 
600 Slreno Company, 39 Cortlandt St., New 
York. 

216 Smith Iron Co., O. W. & F., Gerard St., 
Roxbury, Mass. 

15 Smith, Fred S., 38 Columbus Ave., Boston. 

113 Socleta-Llgure Piemontese Automotolll, Tu- 
rin, Italy. 

143-145 Speedwell Motor Car Co., Dayton, Ohio. 
423 Splltdorf, C. F., 265 Walton Ave., New 
York. 



Space No. 

601 Standard Thermometer Co., 65 Shirley St., 
Boston. 

19 Stanley Motor Carriage Co., Newton, Mass. 
501 Star Rubber Co., Sweltzer Ave., Akron, 
Ohio. 

124-127 Stearns Co., F. B„ Cleveland, Ohio. 
3-7 
411 



Stevens- Duryea Co., Chlcopee Falls, Mass. 
Stover Lang Co., 219 Columbus Ave., 
Boston. 

Stromberg Motor Devices Co., 64 East 24th 

St., Chicago, III. 
Studebaker Auto. Co., South Bend, Ind. 
523-524 Swlnehart Tire & Rubber Co., Akron, Ohio. 



418 



34-35 



712-714 Taylor Motor Sales Co., 157 Massachusetts 
Ave., Boston. 

36 Thomas Motor Branch Co., E. R., 915 Boyl- 
ston St., Boston. 

U 

446 Underhay OH Co., 73 Batterymarch St., 
Boston. 

6-10; 255-266 Underbill Co., 886 Boylston St., 
Boston. 

431 United Manufacturers, 250 West 54th St., 
New York. 

116-117; 134 United Motor Boston Co., 100 Mass. 

Ave., Boston. 
620 U. S. Light & Heating Co., 30 Church St., 

New York. 



521-522 Vacuum Oil Co., Boston, John Hancock 

Bldg., Boston. 
558 Valentine & Co., 74 Pearl St., Boston. 
357 Valve Seating Tool Co., Southport, Conn. 
301 Valvollne Oil Co., 27 State St., Boston. 
437 Veeder Mfg. Co., Hartford, Conn. 
161-52 Velle Motor Vehicle Co., 92 Mass. Ave., 

Boston. 

616 Victor Auto. Sup. Mfg. Co., Inc., 42 West 

43d St., New York. 
605 Voorhees Rubber Co., Jersey City, N. J. 

W 

242 Ward Sons, Edgar T., 25 Purchase St., 
Boston. 

435 Warner Instrument Co., Beiolt, Wis. 
332-336 Warren Motor Car Co., Detroit, Mich. 
11 Waverley Co., Indianapolis, Ind. 
365 Wayne Oil Tank Sl Pump Co., 146 Summer 
St., Boston. 

431 Weed Chain Tire Grip Co., 250 West 64th 

St., New York. 
707-708 Welch Motor Car Co. of N. E., 733 Boylston 

St., Boston. 

5-9; 230-233 White Co., 320 Newbury St., Boston. 
153-154 White-Ware Co., 1024 Boylston St., Boston. 
426 White & Bagley Co., Worcester, Mass. 
726 Whiting Motor Car Co., Flint, Mich. 
449 Whitney Mfg. Co., Hartford, Conn. 
108-110; 310 Whltten-Gllmore Co., 907 Boylston St., 
Boston. 

339-340 Wilcox Motor Car Co. of N. E., H. E/, 201 

Devonshire St., Boston. 
430 Wilkinson & Co., A. J., 184 Washington St., 

Boston. 

525 Williams A Co., J. H., 160 Hamilton Ave., 

Brooklyn, N. Y. 
32 Willys Overland Co., Toledo, Ohio. 
122-123 Wing, F. E., 12 Columbus Ave., Boston. 
341-42 Wlnshlp, W. W., 71 Summer St., Boston. 
4-8 Wlnton Motor Car Co., 1 Stanhope St., 

Boston. 
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TANDIXG 
in the fore- 
front of the or- 
ganizations of motor- 
dom in the Unites States is the Bay 
State Automobile Association, Bos- 
ton's big automobile club. It is a 
factor in everything pertaining to 
motoring in Boston and Massachu- 
setts and is influential in national 
and world-wide matters involving the 
automobile. With a history more 
than six years long, the association 
ranks as one of the pioneers in the 
class of such organizations. 

It fostered and stimulated the in- 
dustry when it was feeble and it has 
grown with the automobile until now 
it is counted as one of the cniei ele- 
ments of the idea of improved transportation. Not only by 
patronizing the trade and owning automobiles individually but by 
working for good roads, sane legislation and in supporting the 
annual show in Boston the Bay State Club has made itself felt 
throughout the land. 



Its history has been varied 
in character and it has had to 
overcome many difficulties and an- 
noyances, but it has done so and now 
is of more importance than ever before in its 
life. The association was formed in December, 1^04, 
and was organized January 7. 1905, with a fair number of repre- 
sentative automobilists upon its roster. Its first quarters were in 
the Hotel Lenox, but subsequently an ambitious plan for a club 
house at Auburndale was advanced and the club removed to that 
suburb. It was discovered that the location selected was too far 
from the center of town to insure the proper support of such an 
elaborate establishment at that period of motor development and 
the headquarters were moved back to town, a lease being taken 
on a commodious house in Dartmouth street. 

This is a fashionable and expensive neighborhood and the 
money outlay to maintain the club was too great a sum for it to 
bear. For this reason the club was again transferred to the 
Hotel Carleton and the lease on the Dartmouth street house 
hung over the club like a pall. 

It looked bad tor the future of the club at this juncture ana it 
grew no better when a split occurred in the ranks and a rival 
organization was started. 

In organizations of this kind there are always a number of 
active and enthusiastic spirits who may be relied upon in such an 
emergency, and at the critical moment it was decided to place 
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the affairs of the club in the 
hands of a commission for reor- 
ganization and rehabilitation of its 
finances. 

This commission consisted of E. A. Gil- 
more, J. H. MacAlman, J. S. Hathaway, A. 
B. Henley, C. I. Campbell, J. W. McGuire, 
Harry Knights and L. R. Speare. Through 
the diplomacy and careful negotiations of 
this commission the expensive lease was 
lifted and the membership was stimulated. 

At the annual election of officers Mr. 
Gilmore was chosen president ; Mr. 
Knights, vice-president; Mr. Hathaway, 
treasurer; C. H. Rockwell, secretary, and 
L. M. Snow, assistant secretary. The com- 
mission was discharged and the club took 
up its activity in the form usual to auto- 
mobile organizations. The quarters at the 
Carlton proved to be too distant to insure 
as much interest in the club as was desir- 
able and a move back to the Hotel Lenox 
was decided upon. 

This was done and at present tin c Bay 
State is nicely quartered in the Back Bay 
hostelry, as will be shown by the accom- 




panying photographs of 
two of the rooms provided 
for the convenience of the 
members. Among the accommoda- 
tions held out to the membership is the 
exclusive use of the Rose Room of the 
hotel for luncheon every day, where 
an excellent table d'hote is served to 
the club and its friends at a reasonable 
rate. 

The club started as a social organiza- 
tion, having for its object the promo- 
tion of the motor-propelled vehicle for 
pleasure. The element of membership 
that was identified with the trade was 
by far the strongest during the period 
of trouble. 

Since last September the rolls have 
been doubled in size and now the club 
is confident that there will be at least 
500 in the ranks in the near future. 

Most of the members of the trade are 
connected with the club which with its 
wider charter and broader field of use- 
fulness lends itself fully to the city, 
State and national affairs of motordom. 
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What an Automobile Purchaser 

Gets for His Money 



Editor The Automobile : 

In all the wide range of subjects upon- which you have touched 
to the interest and profit of automobilists there is one which I 
have not yet seen commented upon and that is facility in getting 
extra parts. I have a car, made in Michigan (it is not necessary 
to state where), and during the winter overhauling some work- 
ing parts were found to be sufficiently worn to suggest replace- 
ment. The New York City headquarters were inconveniently 
"out" of a required roller bearing, and a requisition was made on 
the factory. This was done on January ioth and I got the bear- 
ing just thirty-one days afterwards. Later I ordered a cone, 
about as large as a black walnut. I have waited nine days so far 
and as yet have no idea when I will get it. If all auto manu- 
facturers are like this one, there is a rich field for some bright 
fellow to advertise and "make good" in the delivery of extra 
parts of a car purchased of him. Can The Automobile sug- 
gest any remedy for this annoyance, which, although in a way 
small, can easily deprive a man of the use of his car for in- 
definite periods when most needed. 

My car, like most of those now offered for sale, is all right, 
but in buying again I shall certainly give careful attention to 
the "man behind the car." — Eugene R. Smith. 

Islip, N. Y. 

Comment upon the above letter would seem to be superfluous 
were it quite clear that purchasers of automobiles understand 
that when they select the car of their choice they elect to suffer a 
high cost of maintenance if repair parts may not be had from 
stock at the plant of the maker. Just buying an automobile, in 
other words a four-wheeled vehicle with a motor in it, and ac- 
cessories suspended upon it in the divers ways, is a small part 
of what a purchaser really goes after, whether he knows it or 
not. Buying an automobile is maTcing an investment; if the in- 
vestment should cease to pay, the purchaser loses his money, or 
the difference between the value of the service that he gets and 
the service that he ought to receive in view of the size of his in- 
vestment. 

The intelligent purchaser first examines himself with more than 
a little care for the purpose of finding out the nature of his need, 
and the rigor of the intended service. With this important detail 
disposed of, it remains for the purchaser to then select a type of 
automobile that will be in accord with his needs, remembering 
that if he buys a car that is below the requirement, it will be to 
his disadvantage; or if he purchases an automobile that is in 
excess of his requirement, paying an extra sum for the excess, 
he suffers accordingly. 

But in the purchase of the car, if no attention is paid to the 
questions of the future, the time will come when the automobile 
will be put out of service for want of a supernumerary part, and 
to whatever extent the vehicle is reduced to inactivity, it is at 
the cost of the value of the service for that time; moreover, 
there is the chance of having to get the part made at a very high 
cost for the work, due to the fact that it becomes a "special" 
under such conditions. 

It is scarcely to be expected that a part which has to be made 
special for the purpose, having the work done in a repair shop 
more likely than not, will be as good as a regularly made part, 
although it may cost three or four times the value of a part pro- 
duced in the maker's plant, having the work done simultaneously 
with the production of the cars of the same lot, thus bringing 
the part under the influence of quantity production in the way 
that is most economical. 

From what has been said, and in view of the experience of 
the writer of the above letter, it is called to mind in a vigorous 
way the fact that a purchaser does not only invest in an auto- 



mobile but also in the right to call upon that maker for such 
repair parts as he may require from time to time, in order that 
he will be in a position to maintain the integrity of his invest- 
ment. 

The Searcher for a Repair Part Is Looked Upon as 
Legitimate Prey- 
That there are two phases to the repair part problem will be 
appreciated by those who give the matter a moment's considera- 
tion. If the maker retains a stock of parts, keeping them at the 
disposal of customers, exclusively for repair work, the maker 
must provide a storehouse for the parts, also a set of records 
that will be so complete and efficient that he will be in a position 
to find the repair parts quickly when they are wanted. The sec- 
ond phase of this undertaking is coupled up to the cost of main- 
taining a storehouse exclusively for repair parts. This cost must 
include not only the cost of production of the parts, but also 
the price of the "overhead" of the storehouse, and the value of 
the system by means of which the parts can be found quickly 
when they are wanted. There are certain items in connection 
with this character of enterprise that cannot be computed defi- 
nitely in dollars, as, for illustration, the "fire hazard." It re- 
mains for the enterprising maker who looks after his customers 
so well that they may rely upon him to have a storehouse full 
of repair parts of every character to estimate the value of the 
repair parts, and to put a price upon them that will cover all 
of the cost, plus the probable risk, together with an adequate 
profit in view of the fact that he guarantees the integrity of the 
investment of the purchaser. 

It is not unusual to hear men say that they are looked upon 
as "legitimate prey" by makers when they go in quest of repair 
parts. These same critics take out $100,000 worth of life insur- 
ance and think nothing of it. Likewise, they put insurance upon 
their residences, personal property, merchandise, even down 
to a plate glass front, but they fail to see wherein the makers 
of automobiles should be fully protected against possible loss 
during the years that they have to carry and store repair parts, 
and take the chance that a considerable number of these parts 
will never be called for at all. 

Strange to relate, the better the automobile the greater is 
the risk of the maker if he carries repair parts in stock for 
the possible use for which they are intended, since in all reason, 
if the automobiles are positively good, the demand for repair 
parts will be positively bad. 

But even considering all of these methods, weighing them 
carefully, and discounting all of the possibilities, there still re- 
mains a word to be said for the man who buys an automobile, 
that he should be treated on a business basis when he goes back 
to the maker and respectfully enters his order for the dupli- 
cating parts that will permit him to get some further use out of 
his car. There is no sense in sending an office boy to wait 
upon him, or to hide him away in a musty outer office to await 
the time when some "self-important" individual will be able to 
make up his mind that there is any sense in giving prompt serv- 
ice to a fellow who must get the part there, or have it made in 
a repair shop with all the attending risks both as to quality 
and to cost It should not be regarded as a crime for a man who 
places so much confidence in a company as to give it patronage 
for that man to go back to the plant and say, "The crankshaft 
of my motor is twisted off, I want a new one to replace it How 
soon will you be able to make a delivery?" Why consign that 
man to the lower regions just because "his tail is in the door" 
and you happen to own the door? 



Water in the gasoline will cause the motor to stop absolutely 
dead. Open the sediment plug and float chamber, drain plug, 
and see whether gasoline or water issues. Be sure that the water 
is thoroughly expelled from carbureter and pipe. If the gaso- 
line is strained through a chamois skin or through several layers 
of cheesecloth, any water in the mixture will be separated out. 
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ANY of the best thoughts 
are expressed in terse 
language as they come to 
the Editor in the mail, 
and it is the purpose here 
to present a selection of 
them rather with the ex- 
pectation that they will 
serve as an indicator of 
the uppermost thoughts 
of the day. There are 
some questions that seem 
to lag behind, and it is to 
be hoped that the leaders in the industry will take 
an interest in them before it is too late. Some 
weeks ago the British government took up the ques- 
tion of horse-breeding for the British army, and, 
parrot fashion, other governments are falling into 
line, but they all seem to overlook the fact that the 
reason why horses are not now to be had in suffi- 
cient numbers for their purpose is due to the 
progress which has been made along transportation 
lines, resulting in the purchase of freight automo- 
biles by business men, and a sharp falling off in the 
demand for draught animals. 



Why Should Automobilists 
Be Fined at All ? 

[7 VERY law that has ever been enacted in relation 
d to the operation of an automobile upon the 
highways had as its most prominent feature the state- 
ment of the "fees" (amount of the fine) that the 
automobilist would have to pay for committing the 
crime of owning and operating an automobile! Is 
it a crime, a misdemeanor, or an extra privilege to 
own and operate an automobile? Is the man who 



owns and operates a horse-wagon any better than 
the man who prefers to run a car? If there is a 
difference, will some of the wise men who advocate 
fines for automobilists tell of that distinction? Let 
us have the basic facts before there are any more 
laws that look like a gross discrimination in favor 
of the older form of transportation, as if, let it be 
inferred for the moment, it is an offense to 
join the merry throng of world-livers at a late date: 
as if the fellow who came first has all rights; 
as if the horseman is to get all the privileges, and 
escape all of the costs; as if legislation of the same 
kind is only to be had if the automobilist agrees to 
make "concessions" (consents to be robbed) ; as if, 
indeed, progress must be the ass that must pack all 
of the persons who are out of a job or incapable of 
making a living by fair means, and unwisely laws 
are to be foisted upon the automobile users, and 
they, poor fools, are to be led to the slaughter ! 

U. S. 1593 Is the Latest Bill That Is to Be 
the Means for Pulling Money Out 
of the Automobilist's Pocket 

Every automobilist in this country is represented 
to be in favor of this bill. Congressman Wagner, 
of Pennsylvania, filed the bill, and it is now before 
the committee on Interstate and Foreign Commerce. 
Does every automobilist realize that he will have to 
go down in his pocket to the tune of $10 to pay for 
Federal registration? Does every automobilist know- 
that he will have to take out and pay for a new 
license every January first? Does every automobilist 
understand that after he purchases Federal registra- 
tion, that he will have purchased nothing at all? 
That when the first of the year rolls around he will 
have to go back to the hand that whips him and take 
another lick? 
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But this is not all! Every automobilist who dares to cross a 
State line, if be wants to be on the same terms as every other 
automobilist, must have his car tagged. Upon a car being reg- 
istered with the Federal authorities the Director of the Office 
of Public Roads will assign a distinctive number which shall be 
displayed on the metal placard in the form of a shield, in Arabic 
numerals 4 inches long and no main stroke less than 5-8-inch 
wide. Above this number shall be the letters "U. S.," each 
letter at least 2 inches in height, and below such number shall 
be the usual abbreviation of the name of the State in which the 
owner resides, and beneath the abbreviation the numerals indi- 
cating the year for which the shield is issued. It is pro- 
posed that the colors of these shields be changed each year, 
and the shields themselves will be furnished by the Federal au- 
thorities. 

If a holder of one of these shields violates any provision of 
the Federal act he forfeits all his rights and is barred from 
further registration of a car except upon the filing of a new, 
verified application for each car owned or controlled by him 
and the payment anew of the registration fee and in addition 
the further payment of the sum of $25. The revenues secured 
under this act will be paid into the Treasury of the United 
States, and the Secretary of Agriculture is required to make 
annual reports to Congress of the receipts and expenses re- 
ceived or incurred in carrying into effect the provisions of the 
act. 

Note. — This bill, if it is passed in its proposed form, would 
not debar automobilists of the pleasure of paying for State 
licenses, as usual! But why should there be any great desire 
on the part of automobilists to pay twice? 

For the $25 that a "barred" automobilist will have to pay to 
get a new license there is the sop to automobilists at large; it 
reads : "The revenue secured under this act will be paid into the 
Treasury of the United States, and the Secretary of Agriculture 
is required to make an annual report to Congress of the receipts 
and expenses incurred in carrying into effect the provisions of 
this act." 

Let us look at the matter from its proper point of view. It 
is proposed to allow 7,000,000 horse-drawn vehicles to go free; 
they do not have to be registered, and they have the protection of 
inter-state law as it stands now. All that these users of the 
road have to do is to go on in the same old way. But why should 
they not do as they have been doing right along? They have 
rights that Congress did not have to extend to them — those were 
their rights before Congress met for the first time. 

Let us view the scene from another angle. Why put the 
Treasurer of the United States to so much trouble? Why 
should there be a fine imposed upon the owner of an automobile? 
What has he done that requires him to pay this annual sum, and 
$25 besides, if he is so unfortunate as to violate a law that, if 
it is passed, will be special legislation? Let us have a look at 
this proposition in perspective! The plan is to legislate for 
the inter-state control of automobiles, but the automobilist who 
agrees to come under this law, if it passes in its present form, 
must pay the cost of the administration of the law? How much 
do railroad companies pay for the administration of the inter- 
state laws that they operate under? Not a red cent! 

There are nearly 500,000 automobiles running in this country 
now. At $5 per annum this means that $2,500,000 would go to 
the Treasury of the United States annually to pay the cost of 
administering the law — a law that would separate the users of 
the roads into two classes, i.e., sheep and goats! Will the men 
who use automobiles; who put their good money into them; 
who have a right to use the roads anyway, be content to sup- 
port a $2,500,000 graft? Do they agree to be goats? 

It will be the claim of the men who are trying to foist this 
legislation that "all automobilists will not take out a Federal 
license!" It will be a fact, and it must not be lost sight of, 
that every man in the United States will either have to take 
out a Federal license or admit that he is deprived of a privilege 
his neighbor will be the possessor of. This is but another way 
of saying that it is proposed to discriminate, by law, against a 



man, simply because he is the owner of an automobile! He 
must either pay for a right that he now possesses or be de- 
prived of that which he now owns. 



The Legislative Situation in New Jersey 

NEW JERSEY motorists claim that in license and drivers' 
fees and in personal property tax they are paying more 
than 50 per cent, of the State's entire road expenditures. If 
this statement is correct they are being scurvily treated by their 
lawmakers at Trenton. Notwithstanding that last Fall a plank 
favoring the legislation asked for by the motorists was inserted 
in its platform by each of the two big political parties, the Sen- 
ate a few weeks ago defeated by a narrow margin Senator 
Edge's measure providing for a reciprocal automobile licensing 
arrangement with other States. 

Some small measure of consolation remains to the automobil- 
ists, however, in the fact that the "lights-on-all-vehicles" bill 
passed the Senate a short time ago, and will in all likelihood re- 
ceive a similar reception in the Assembly. Incidentally, the Edge 
bill — in a modified form — may yet find its way to the statute 
book, for its sponsor was enabled to resurrect it and have it re- 
ported back to committee. 

Assembly bill No. 36, introduced by Bracken, of Essex— a 
measure which is practically a replica of the Edge bill — has 
passed that body. It is well known that Governor Wilson 
favors a fair reciprocal license law, and if either of the bills 
mentioned reaches him he is expected to sign it Hence the Jer- 
sey automobilists are not discouraged over the outlook, despite 
the ill success attending their initial efforts. 

Some of the side-lights thrown on the fight now going on at 
Trenton disclose a few rather peculiar situations. Among 
them is the statement of Clarence H. Bissell, president of the 
New Jersey Automobile and Motor Club, that the main point 
for which the motorists of the State are now contending— re- 
ciprocal touring privileges with adjoining States — could have 
been secured last winter by the Legislative Committee of the 
Associated Automobile Clubs of New Jersey, but was declined 
because the leaders of the then dominant party at Trenton in- 
sisted on a provision compelling visiting motorists to register and 
grant power of attorney to the Secretary of State to accept legal 
service of papers for them in case of violation of the laws. That 
concession, even with the conditions attached, was, in the opin- 
ion of President Bissell, a step in advance, and should have been 
welcomed, if for no other reason, on the "half-a-loaf" principle. 

Another peculiar feature of the situation is the rather anoma- 
lous position taken by the Camden club, which sent a delegation 
to Trenton to oppose the reciprocity idea in the Edge measure.- 
The main argument of this committee seems to have been that 
as their toll bills when touring in Pennsylvania were quite large, 
the motorists of that commonwealth should not be allowed free 
entry to New Jersey, where toll gates are a rara avis! 

Another, and not unimportant, side issue in the long-drawn- 
out fight is the influence it has exerted on not a few auto- 
mobile and accessories manufacturers who had contemplated 
erecting new factories in New Jersey or removing established 
plants there from other States, but who refrained from doing so 
when made awire of the treatment accorded outside motorists 
by the Jersey authorities. In most of these cases some suburb 
of New York or Philadelphia has benefited by the chip-on-the- 
shoulder attitude which the Garden State seems to maintain in 
its dealings with motorists. 

New Jersey has at present but eight small factories devoted to 
the building of automobiles. Had the last five years witnessed 
an open-armed welcoming of outside motorists generally to what 
has become the summer pleasure-ground of millions of Ameri- 
cans these pitiful figures would doubtless have been increased at 
least four-fold. With its thousands of comparatively inexpensive 
factory sites in close proximity to two of the largest cities in 
the country, New Jersey is ideally situated to head the list of 
States in the manufacture of automobiles and accessories. It is 
not yet too late to partly remedy the blunders of the past. 
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WORCESTER, MASS., Feb. 27— When enthusiasm dies 
down in any motoring organization and the most en- 
thusiastic members are discouraged about its future, 
it might be well to consider the Worcester Automobile Club and 
its history, because in examining the record of that organiza- 
tion one cannot but discover a brilliant example of the beauties 
of harmony in club work and the advantages that follow earnest 
work. 

Worcester has a club that means something. It is the largest 
automobile organization in New England, according to recent 
figures and it has club quarters that rank with the best in the 
metropolitan centers. And it has not secured its prominent posi- 
tion in trade, sport, society, in the halls of legislation and in 
the councils of commerce by sitting idly by and allowing op- 
portunity to pass its door. It has been out bright and early and has 
grasped chances for advancement and made them part of itself. 

The club had palatial quarters, lavishly furnished and equipped 
to cater to the wants of its members, and fire destroyed the whole 
plant overnight. At that time it was planning for 1,000 members 
and with a single stroke it lost its home. The club had been 
proud of its quarters, which consisted of ten large rooms in one 
of the most prominent buildings in Worcester, and the loss might 
well have discouraged any organization. 

But the club was preparing plans for new quarters before the 
ruins were cold and had secured temporary accommodations be- 
fore the night after the fire. To-day it is back in its own home 
again, but the members who used to gather in the old rooms 
would hardly know the new establishment. Instead of ten rooms 
as before; the club now has fourteen, and the fittings are on a 
scale that make the remembrance of the old quarters seem insig- 
nificant. 

The club is supporting the Boston show with the same fer- 
vency that it backs up its own Dead Horse Hill event. Worcester 
is located in the center of a great manufacturing district, where 
the automobile is one of the numerous important products, and 
local interest has not a little to do with the energy of the club 
in this respect. 

The national character of the annual hill-climb promoted by 
the club has been gained largely through the support given the 
event by the club and has resulted in much advertising of 
Worcester throughout the country. The climb will be held as 
usual during the coming June. 

Dead Horse Hill, where the annual event that has brought so 
much favorable notice to Worcester is held, is a measured mile 
on a perfectly straight road which rises in a series of heart- 
breaking bounds to the finishing line. It is possible to take these 
grades at full speed and as a result the time made in the con- 
test in all divisions is extraordinarily fast. The grades are 
very heavy and give an excellent test of climbing ability. Each 
season the club tries to secure the entry of one or more new- 
comers in the contest field and, as a consequence, the results of 
the trials are watched with keen interest throughout motordom, 
on account of the presence of the new cars. 

The club makes a feature of the Boston show each year and 
this season preparations are being made to . inspect the exhibits 
with even more care than ever before. A big party will attend 
the show on Society night. 

The officers of the club are: Daniel F. Gay, president; Chester 
E. Greene, vice-president; Henry F. Blanchard, secretary, and 
Milton C. Snyder, treasurer. The board of governors is com- 
posed of the following: C. A. Case, W. F. Whipple, M. A. 
Macker, J. W. Harrington, F. H. Knight and A. C. Lorion. 
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"Coming Events Cast Their 

Shadows Before Them" 




UNCTILIOUSLY arranged accord- 
ing to rank, and seated around a 
long table at headquarters, the gen- 
eral staff of the Grand Army, be- 
decked and resplendent, representing 
the "brains" of the country and 
the "flower" of the manhood of the 
land, were assembled, and seated in 
the order of rank, the Chief of 
Staff, after clearing his throat, an- 
nounced the business of the day. 

"As you will readily appreciate, 
gentlemen, it is now extremely diffi- 
cult for us to procure mounts for the cavalry arm of the serv- 
ice, and I desire to formulate a plan, with your aid, that will 
bring to the service a supply of horses that will be in keeping 
with the traditions of the army." 

"Is it not true, General, that horses are a little out of date?" 
This suggestion, coming from one of the unimportant junior 
officers of the staff, brought a look of surprise from the flashing 
eyes of the General — he was not accustomed to listening to sug- 
gestions from young upstarts. 

"Why! What's that? Horses out of date! Would you have 
the cavalry walk?" 

"I do not suggest that the cavalry walk, General, but I was 
thinking that the army should quit crawling!" 
"Enough. You are out of order. The subject is horses." 
"General, horses are difficult to find, considering the kind of 
mounts that are suitable for the cavalry arm," said another mem- 
ber of the staff. 

"I grant you that," said the General, "but we are here to 
contrive a means for replenishing the supply of horses." 
"What is the present situation. General?" 
"We are unable to purchase horses of the required stamina; 
automobiles have usurped the attention of business men to so 
great an extent that horse-breeders no longer undertake to sup- 
ply the demand !" 

"What demand, General?" said the troublesome young officer 
who was just recovering from the last squelching that he re- 
ceived at the instance of the irate General. 
"Why! The demand for horses, don't you know?" 
"But, General, were there any demand for horses among busi- 
ness men, which you just admitted there is not, there would be 
some reason for horse-breeders maintaining the supply." 
"Tish ! You are a feather head !" 

"General, what will the Japanese use for 'mounts' when they 
come?" This question came from a rather stout officer. 

"Ah ! General !" said the Chief of Staff. "1 understand why 
you might favor a limousine." 

"You may have the right idea, General, but I would travel in 
the direction of the enemy." 

"Enough ! General, I call your attention to the fact that the 
general staff of the English army is now trying to devise a 
means for breeding horses for the English army." 

"I grant you that. General, but I desire to remind you of the 
result of two little differences of opinion that we had with that 
army and to the fact that we did not come off with a whole 
skin using their methods." 



"Come! Come! We are losing valuable time. I have a golf 
game appointment at three o'clock." 



"What do you make it out to be, Captain?" 
"Japanese cavalry 1" 

"What? Do horses snort like machine guns?" 
"The horses that the Japanese use do." 

"If that noise comes from the Japanese, and they are in force, 
with automobile transportation, the Chief of Staff made a blun- 
der in ordering the retreat from Stein's Pass. We might have 
held that position, but we are now in the open, with 200 miles 
of sand-swept flats between us and a cover. The going is fine 
for automobiles." 

"General, I was at the meeting of the General Staff when it 
was decided to crawl around on horses and when I foresaw this 
very thing I was squelched. Now we are in a bad way." 

"We are, Captain, but we will fight! By the way, wouldn't 
those automobiles that you talked about cost too much?" 

"Would they cost as much as the Japanese will charge when 
they present the bill?" 

"Do you think they will present a bill?" 

"What is to prevent it? I know your bravery, General, but 
I also know that you are a poor sprinter— automobiles go fast." 

"Captain, what would it have cost to equip the army with 
automobiles?" 

"The best way to settle that matter, General, is to figure up 
the cost of 'mounts' for the cavalry during the late war. 'During 
the fiscal year ending June 30, 1864, the requirement for the 
Federal army was 188,718 cavalry 'mounts' at $300 a head, this 
cost was $56,615,400. With this amount of money it would be 
possible to purchase 11,323 of the finest automobiles that money 
can buy — American-made automobiles. Allowing forty men per 
automobile, this number of automobiles would transport 452,920 
men. This is the cost of replacement of horses for one year. 

"During 1864, when Sheridan was in the valley of the Shen- 
andoah, with 40,000 fresh 'mounts,' it was found necessary to 
requisition 150 horses per day to replace the daily deficit. This 
means that the cost for horses was $12,000,000 initially, and the 
Per diem cost of replacement was $45,000. Enough automobiles 
to slide Sheridan's cavalry along the ground at the rate of 100 
miles per day would have cost the Government $5,000,000, and 
this is in the face of the fact that with cavalry 'mounts' of the 
old and antiquated horse-kind it would be death to the horses 

to make more than 20 miles per day." 

******* 

"Here they come, Captain!" 
"How many do you make out. General?" 
"I should say that there are 10 automobiles to the squadron !" 
"They are not all over the hill yet ; I cannot count the number 
of squadrons, General !" 
"Looks like 11 squadrons to me." 
"40,000 to 50,000 men." 
"They are deploying." 
"What does it signify?" 
"They are equipped with machine guns." 
"We are lost! Lost!" 
"We will fight, Captain, we will fight !" 
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DVANCED designers fully 
understand the character 
of the workmanship for 
which Xew England has 
long been famous, and 
the time was when the 
better class of machines 
of every description came 
from this sturdy section 
of the country. Those 
who give the subject but 
little thought inaccurately 
reach the conclusion that 
the automobile business lias sojourned to the Middle 
West, but they overlook the fact that there are 
dozens of plants devoted to the manufacture of 
automobiles whose source of supply is absolutely 
dependent upon the manufacturing industries that 
are centered in Xew England. A proper examina- 
tion of the automobile business would lead to the 
conclusion that there are absolutely no automobiles 
made so completely in any one plant that requisi- 
tions are not filled out calling for some accessories 
and parts at least, and it is more than likely that 
these accessories and parts are made in this section 
of the country. 

In dealing with this subject it seems to be neces- 
sary to subdivide its matter into at least four gen- 
eral divisions, thus : 

(A) Automobile parts, as drop forgings, pressed 
steel, etc. 

(B) Assemblages of automobile parts, as motors, 
transmission gears, live rear axles, radiators, etc. 

(C) Accessories of necessity, as lamps, horns, 
speedometers and such other units as are added to 
the chassis after the same is assembled by the 
maker. 



(D) Accessories of convenience of the character 
that the automobilist is likely to require, either after 
the automobile is purchased or, if his foresight is 
equal to the occasion, such as he would include at 
the proper time. 

Referring to the division (A), since it includes 
drop forgings as they are required in the building 
of automobiles, it must be said that the entire 
character and quality of the finished product may 
be traced back to the character and quality of the 
drop forgings employed, and to whatever extent 
they emanate from New England plants the final 
result as it is found in the finished product must 
be traced to the same source also. It should not be 
too much to point out that ultra-refinement is ever 
the property of the older civilizations, and it is to 
Xew England that we owe that character of sta- 
bility and refinement that has made it possible to 
proclaim that American-made automobiles are basic- 
ally fit to compare with the best that the world 
affords. 

To no small extent the Xew England makers are 
called upon for units of automobiles (B), as motors, 
transmissions, live rear axles, radiators, pumps, etc., 
as they are required in the building of cars. Re- 
ferring to the accessories of necessity (C), a very 
considerable percentage of the entire American out- 
put hails from this "old home" of the stamping in- 
dustry. It is not to be wondered at if the Xew 
England makers should excel in the manufac- 
ture of lamps, horns, speedometers and the hundred 
and one other mechanisms that are necessary to the 
well-being of the automobile industry. It is the 
same way with the accessories of convenience (D). 
It might not be too much to say that nearly half of 
the entire output of these conveniences come from 
Xew England plants. 
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Fig. 1— Eames spark plug wrench, made by 
Eames Tool Co., Lynn, Mass. 




Fig. 2 — Wakefield nut and pipe wrench, made 
by J. E. Wakefield, Worcester, Mass. 




Fig. 3 — Stllson wrench, made by Walworth 
Mfg. Co., Boston 




Fig. i— Walden wrench, made by Walden 
Mfg. Co., Worcester, Mass. 



Some Directions as 
to the Number and 
Character of Tools to Be Carried on the Car 



The Autoist's Tool-Kit 



D 



N choosing tools to 
be carried on the car, 
it is well to remem- 
ber that they are 
"ballast" unless suit- 
ably and well selected, 
and of a class that may 
be relied upon in a 
great emergency. It is 
worthy of note that 
there is a hand tool 
that will take the place 
of every machine tool 
made. The only rea- 
son for using machine 
tools lies in the desire 
to do work at a rapid 
Coes Wrench rate, and to arrive on 
a basis of interchangeability of parts, so 
that in a fitting sum-up machine tools are 
regarded as of high economic value. The 
automobilist when he takes his car on a 
journey has the product of a highly or- 
ganized manufacturing plant under his 
guidance and care, so that with him eco- 
nomic value resides in the automobile. But 
in order to maintain the integrity of his 
investment at the very time when the serv- 
ice is of value to him, it is necessary to 
"clothe" the car with the type of "adorn- 
ment" that will best suit its requirement. 

It is just as necessary for the automo- 
bilist to provide a suitable tool-kit for use 
in an emergency, from the car point of 
view, as it is for him to take along an 
overcoat or a pair of goggles in order that 
he will be in a position to maintain a con- 
dition of physical comfort, thereby keep- 
ing his intellect on a keen and sharpened 
basis, so that he will be capable of direct- 
ing the movements of the automobile with 
precision and certainty. The physical com- 
fort of the man has its proper type in the 
physical being of the automobile. If, due 
to exigencies of service, some of the 
adjustments of the car go awry, it is im- 



portant that they be rearranged at once, 
it being the case that all the parts of a 
car are related to each other and the har- 
mony that is supposed to reside in the com- 
plete mechanism will be lost if some one 
part falls out of use, and the whole respon- 
sibility is thereby thrust upon the remaining 
members. 

Relatively inexperienced automobihsts are 
much inclined to harbor the impression 
that a man of considerable skill is the 
one who should be entrusted with the ad- 
justment and repair of a car. This idea 
is ill-advised, and the only possible truth 
there is in it lies in the fact that the auto- 
mobilist himself, instead of promptly re- 
adjusting parts that fall out of step, disre- 
gards the crying need of the hour and an 
accumulation of resulting troubles is what 
he must give to the skilled repairman. 
When a car is being driven along the road, 
if the clutch slips when a hill of no great 
pretention is being negotiated, it is well 
within bounds to assume that the time to 
so adjust the clutch that it will not slip 
will be at once. But if the driver, because 
he does not know how to build a car, as- 
sumes that he cannot even adjust a clutch, 
he will fudge along the road for a whole 
day perhaps, and by the time he reaches 
home at night the clutch will be destroyed, 
and it is more than likely that the extra 
responsibility thrown onto relating members 
will have rendered them unfit for further 
good service. In the same way, if a motor 
loses power and it can be shown by a proc- 
ess of elimination that one of the valves 
is leaking, it is not necessary that the auto- 
mobilist shall know how to build motors in 
order that he shall take cognizance of the 
leaky condition of the valves, but it is im- 
portant that the valves be ground in forth- 
with in order that the valve seat will not be 
destroyed by erosion, which condition, if 
it is permitted to creep in, will make it 
impossible for even a good repairman to re- 




Flg. 5— Billings wrench, made by Billings & 
Spencer, Hartford, Conn. 



Fig. 6— Auto-Cle outfit In leather case, made 
by Frank Mossberg, Attleboro, Mass. 



Fig. 7— The Bay State auto kit, made by 
Tudor Mfg. Co., Taunton, Mass. 
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turn the motor to its former desirable 

condition. This is a good place to hesitate 
for a moment and emphasize the necessity 
of making adjustments with promptness, 
remembering, of course, that the automo- 
bilist will not be able to made them unless 
he is provided with proper tools and facili- 
ties whereby he can undertake the task with 
certainity, remembering that his skill will be 
at a low ebb. 

In the case of the valve that is left in a 
leaky condition for a day or a week, since 
the gas will sift by always at the point of 
leaking, carrying with it carbon, silicon and 
other eroding substances, it will wear 
creases in the valve seat and this scoring 
effect will go on at an increasing rate as the 
size of the leak becomes more pronounced. 
In the course of time when the automobilist 
is finally compelled to take notice of the 
leaky valve, if he grinds the same in, cutting 
away a considerable portion of the seat, it 
will be with consequences that the average 
man may not be in a position to appreciate. 
The timing of the motor will be destroyed. 
Extra work will be imposed upon the re- 
maining cylinders, and likewise this extra 
duty will fall upon some of the bearings. 
It may be taken for granted that the extra 
duty imposed upon the remaining parts will 
have its effect, and that it will be a mere 
matter of days, perhaps, when the auto- 
mobilist will have to place his car at the 
tender mercies of the repairman, and the 
whole trouble may well be traced to a little 
mental inertia on the part of the owner of 
the car, and a little absent-mindedness as 
it would have bearing upon the character 
of the tools that should reside in the 
tool-kit of every automobile. 

lit is not the purpose here to advocate that 
a whole machine shop be included in a tool- 
kit, but it is to be hoped that the man who 
buys a set of files, for instance, will remem- 
ber that a file is nothing short of a work- 
man's milling machine, planer or shaper, 
arid that it must assume all of the respon- 
sibility that is ordinarily shouldered by a 
machine tool of some one of the types here 
named in the plants where the cars are put 
together. If a file must do this important 
work, under all the disadvantages which 
are bound to attend a roadside repair, why 
not take into account the fact that one good 
file is worth a baker's dozen of the other 
kind, and when an investment of this char- 



acter is being made, conduct the negotia- 
tion on the principle that the more money 
that can be expended on a file the better it 
will be for the man who makes the invest- 
ment 

If this doctrine is true for a file it can be 
no less in accord with the broad require- 
ment when reference is had to a cold chisel, 
a pien hammer, or a hack-saw. Referring to 
wrenches, of which there seems to be a 
great variety in the world, it is enough to 
say that the major portion of them belong 
elsewhere than in a tool-kit, and, consider- 
ing the inaccessibility of many of the bolts 
and nuts as they are hid away in automo- 
biles, it remains to state that a tool-kit with- 
out a universal wrench set of some well- 
contrived selection is most incomplete. It 
is almost laughable to pause for a moment 
by the wayside and watch some inexper- 
ienced automobilist while he removes the 
spark plugs from the cylinder heads of the 
motor; they are, of course, hot; moreover, 
they are not always accessible, and after 
the victim burns his fingers and tries his 
patience, he ends up by a display of strange 
language. None of these exertions are 
necessary, neither are they educational, 
moreover, they quite plainly indicate that 
the automobilist who participates in them 
is a poor manager of a car, and it reflects 
seriously upon his broad capabilities. There 
are wrenches made for the very purpose 
of removing hot spark plugs and overheated 
cylinders, and they have the further virtue 
of being not only compact in form, but 
quite inexpensive, and in the reach of 
every automobilist. 

But why enumerate all the wrenches and 
tools that are at the disposal of the auto- 
mobilist of discrimination. They may be 
had for the asking, and at reasonable prices 
by calling upon the dealers who specialize 
in them, and there is but one great require- 
ment from the point of view of the buyer, 
which is represented in the principle in- 
volving a sufficiency of the purchase prite 
in order that the vendor will be placed in 
a position to deliver the desired equivalent. 
The buyer, since it is for him to take the 
purchaser's risk, should know what he 
wants, and insist upon getting it. But the 
idea that the best tools are to be had at 
the price of the inferior kind is a poor 
one to take along because it spells "failure" 
every time. 




Fig. 10 — Page-Storm's Gem universal 
wrench, including taps of 6-16, 1-2 and 3-8 
inch 




Fig. 11 — Frary automatic lighting system 
made by the Springfield, Mass., Auto Light- 
ing Co. 




Fig. 12— Baldwin chains, made by Baldwin 
Chain and Mfg. Co., Worcester, Mass. 




Fig. IS— Whltlock Coil Pipe Co.'s (Hart- 
ford. Conn.) water piping, cut to show braz- 
ing Joint, etc. 




Fig. 8 — Page-Storm's (Springfield, Mass.) 
■drop forged wrenches, showing different pat- 
terns and a neat kit 



Fig. 9 — Five different stages in the manu- 
facture of Page-Storm's drop-forged span- 
ner 



Fig. 14—60-70 6-volt Wltherbee battery, with 
wooden cover 



Digitized by 



Google 



59° 



THE AUTOMOBILE 



March 2, 1911 



Recording Performance of the Car 



Telling [How 
to Realize 

Superior Results Through the Intelligent Use of Instruments of Precision 



EW indeed are the automobilists who 
have learned to keep proper account 
of their movements and the cost 
thereof. Every tire maker is in a 
position to testify to the lack of acu- 
men of the average user, due to the 
fact that he gathers impressions 
based upon prejudice, taking no ac- 
count of the actual facts based upon 
measurements. In view of the large 
proportion of the total cost of op- 
erating a car that must be charged 
up to the tire account, it would seem 
as if those who have to purchase and 
pay for the tires would find out in 
some suitable way what the mileage 
is and how it can be increased. It 
would not take an automobilist a 
long time to learn how to double the 
mileage of his tires were he to give 
the matter his personal and intelligent attention, but this excel- 
lence of result will never arrive by any process of guessing. 





Fig. 15 — Casgrain Model A speedometer, with clock, manufactured 
by the Automatic Appliance Company, of Boston, Mass. 




It is necessary to have a suitable speedometer on the car, and 
if the state of the automobilist's finances will permit a proper 
clock will serve its useful purpose also. With a speedometer and 
a time-piece the man who takes advantage of these facilities will 
find himself in the state of mind where a record book of the 
doings of the car and the mileage that may be attained by the 
tires and per gallon of gasoline as well as per measure of lubri- 
cating oil will be a pressing necessity. Once the mind is directed 
into these channels, and the interested keeper of the record finds 
that results are a variable depending upon the car and attention 
that is given to details, it will be in the order of sequence to 
study the variations and to find out how the greatest measure 
of economy may be induced. 
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Fig. 17 — Hoffecker speedometer, showing movement of Model K, 
made by the Hoffecker Co., Boston, Mass. 




Fig. 



18 — Chelsea auto clock for dashboard attachment, made by 
the Chelsea Clock Co., Boston, Mass. 



Fig. 



16 — Interior of the Casgrain speedometer, showing the paddle 
and recording dial 



It is like algebraic formulae ; to the man who has never been 
able to overcome his mental inertia sufficiently to try out the 
process it is as hard as flint, but to the man who does undertake 
to unravel the mysteries involved it becomes a never-ceasing 
wonder, and he marvels at his initial stupidity. The first step in 
the process of inducing a low cost of tires, and the economical 
use of gasoline, lubricating oil, and such like necessities, is taken 
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when a speedometer is attached to the car, thus affording to the 
automobilist an opportunity to judge of the performances from 
day to day, and of the fact that if the parts are well lubricated, 
and adjustments are made as the occasion requires, distances 
may be covered on an ever-increasing basis at a lowered cost. 

The Casgrain Speedometer shown in Fig. 15 is the product of 
the Automatic Appliance Co., of 162 Columbus avenue, Boston. 
The principle on which it works is shown in Fig. 16. The drive 
from a flexible shaft is transmitted to the main shaft of the 
speedometer through small rawhide gears enclosed in the body 




Fig. 19 — Boston Model B auto clock, made by the Boston Clock Co., 
Boston, Mass. 




Fig. 20 — Model C Casgrain speedometer, made by the Automatic 
Appliance Co., Boston. 

of the instrument Attached to this shaft are four paddles. The 
main body is filled with a transparent oil, which besides being 
the means through which the speedometer works also acts as a 
lubricant. The paddles are rotated in this liquid and this move- 
ment acts upon vanes which are attached to the recording cyl- 
inder. The strip of recording figures is 28 inches in length and 
works on a spiral so that when the liquid is set in motion the 
amount the cylinder revolves on the spiral depends upon the 
pressure from the oil. The return action of the cylinder is taken 
care of by a very long spring that unwinds in the opposite sense 
to the cylinder's rotation and the return is gradual, causing the 
indicator to run steady. Every mile is represented by an indi- 
vidual figure that passes the dial so that the exact mileage can 
be easily read. The oil used in the cylinder is unaffected by heat 
or cold. All the working parts are enclosed in a cylindrical case 
which is both oil-tight and dust-proof. An odometer is also 
driven off the interior gearing. 

The Hoffecker Speedometer works on the principle of cen- 
trifugal force having a perfectly balanced governor running on 
high test steel balls and the poise is such as to give a steady hand 
at all speeds. The dial of each instrument is separately cali- 




Flg. 21 — Veeder hub odometer and working parts, made by Veeder 
Mfg. Co., Hartford, Conn. 




Fig. 22— No. 



1309 single-row type ball bearing, made by New 
Departure Mfg. Co., Bristol, Conn. 



brated for each five miles on a special testing stand. After the 
tests the dial is marked and the instrument is again tested for 
several hours before being delivered to the customer. In order 
to cope w;>h the demand for all-black instruments the cases can 
be delivered oxidized either shiny or dull black by a secret 
process, which the makers claim will not rub off with cleaning. 
All shafts are made from special steel, hardened and ground true 
to fine precision. In order to avoid breakage of the shafting 
that transmits the drive the key is pressed solid with the shaft 
and the bracket that holds the driven pinion is adjustable in all 
directions and is clamped to the axle. 



New Departure Ball Bearings "E£X£ "»«»'-" 

lar Construction, with Both Double and Single Row* of Balls 



THE ball bearings of this make were originally brought out 
using a double row of balls, the idea being to accommodate 
radial and thrust loading in a single unit. In the course of 
events, however, it was regarded as necessary to meet the de- 
mand for single row annular type ball bearings, remembering 
that there are a considerable number of applications in a motor 
car where there is nothing but radial loading to be encountered. 
The illustration. Fig. 22, gives a good idea of the general appear- 
ance of this bearing, showing that the single-row bearing con- 
forms to the standard of the market and according to the data 
afforded by the New Departure Manufacturing Company, of 
Bristol, Conn., this line of bearings is interchangeable with 
the bearings that custom sanctions for use in automobile work. 
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Illustrating and Describing the Latest la 
Parker ' MOtOr Motors as It Is Manufactured by a Well- 
known New England Company 


Influence of Altitude Upon Effl- 
RadlatOr Peculiarities clency-As to Depredation-Some 

Points Worth Remembering. 



AMONG the concerns that are devoted to the manufacture of 
accessories for automobiles, mention is made of the 
Parker Motor Company, of Hartford, Conn., and Fig. 23 shows 




Fig. 23— The Parker motor, made by the Parker Motor Co., 
Hartford, Conn. 

the motor. An examination of this illustration discloses a com- 
pact form of four-cylinder motor of the four-cycle water-cooled 
type, with L-cylinders, bringing the valves to the right side of 
the motor. The Stromberg carbureter is shown in position mid- 
way between the two pairs of cylinders, fastened to an intake 
manifold that is so contrived as to locate the carbureter high 
enough up, when the motor is placed in the chassis, to allow of 
getting at and adjusting the carbureter if, in the course of time, 
it becomes necessary to do so. The exhaust manifold swings 
out, clear of the intake manifold, but the influence of the near- 
by exhaust manifold is sufficient to supply enough heat to 
the walls of the: intake to vaporize any gasoline that segregates 
out, and, as will be readily appreciated, this is something of an 
advantage. The lubricating problem has received a marked 
measure of attention in this motor. The oil pump, used for 
maintaining the oil level, is located in the lower half of the 
crankcase, the same being properly shaped to accommodate the 
pump, and in case it is desired to remove the oil pump for any 
purpose, as cleaning or repairing, all that has to be done is to 
unscrew the holding bolts and drop the pump down. 

Ignition is by a magneto and in the placing of the same an 
accommodation (base-plate) is used. Water is circulated by 
means of a geared water-pump. The motor weighs 480 pounds. 
The flywheel has a face of 4 1-2 inches and 17 1-2 inches in 
diameter. Care has been taken to properly water-jacket the 
valves. The motor presents a neat appearance. 



THE factor of safety required in a radiator for an automobile 
must be subdivided (a) from the mechanical strength point 
of view, and (b) considering the capacity of the radiator to do 
the work required of it. The condition (a) is not easy to settle; 
experience will have to be the guide to a large extent. That the 
radiator should be flexibly mounted is one of the settled condi- 
tions. The question of capacity and the margin to allow against 
unusual demands is capable of being disposed of to quite some 
extent. Altitude, for illustration, has its effect as follows: 

BOILING POINT OF WATER AT VARIOUS ALTITUDES. 
Feet Above Sea Level Boiling Point in Deg. F. 

Sea Level 212 

1,025 210 

2.063 20S 

3,115 206 

4,169 204 

5,225 202 

6,304 200 

7,381 , 19S 

8,431 , - 196 

9,579 . ,194 

10.685 . f 192 ! 

Sediment and incrustation also have to be allowed for, and 

the chances are that radiators will depreciate in ability about 33 

per cent, within a single year. This depreciation will probably 

reach a maximum within the stated time, excepting in the cases 

where lack of attention is at the bottom of the trouble. There 

is no way of determining what to allow for such cases. Radiators 

that do not "steam" will surely reach a stable level if the water 




Don't forget that the failure of the cooling system may be due 
to serious thermic derangement as well as a leaky pump, 
and let no one convince you that it is a slight derange- 
ment that can be remedied at the cost of a postage stamp. 



Fig. 24 — Double spark magneto of the Jacobson Brandow Co., Pltts- 
fleld, Mass., giving two sparks at the same time 

used is reasonably free from foreign substances. So little water 
will have to be added in a year that all the sediment that can get 
into the radiator will be very limited. Unfortunately, a very 
slight coating of sediment or scale will have a large effect, and 
33 per cent is a fair allowance. 

In filling a radiator it is wrong to supply so much water that 
there will be no free space ; water swells when it is heated in a 
cooling system, owing in part to the increase in the tem- 
perature, but for the most part owing to the presence of 
steam. 
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1911 TREND 




LLUM I MATING the roadway 
for the safe passage of an 
automobile is a problem that 
has taxed the ingenuity of the 
illuminating engineer from the 
day of the first automobile 
down to the present time. It 
looks like a simple undertaking 
to the man who gathers his impressions from a dis- 
tance, but it is a task that is beset by grave difficulties 
along the line. When the automobile first came into 
vogue, all of the experience had been with the light- 
ing of the way for horse-drawn vehicles, and the 
laws on the subject were lax. Speed, and all of the 
other terrors of the road, as they were induced 
under the newer conditions, brought about a state of 
public sentiment that was justified by the attending 
facts, and illuminating engineers soon found that 
their earlier efforts in this art were totally inadequate 
to meet the requirements. 

The first idea along constructive lines was in the 
direction of the perfection of the kerosene oil lamp 
and it is to the credit of those who undertook the 
task that they brought this form of lighting up to 
the point where it remains to-day, the secondary 
method) ever to be relied upon in an emergency. 
,3r'Gas" lamps soofi attracted attention, and, while 
electrical methods of illuminating were well appre- 
ciated in "other walks, they resisted attack from this 
important quarter for several years, so that it was 
clear case of relying upon the "gas" forms of 
lighting in the interim, during which time the "gas" 
method of lighting was also brought to a very com- 
plete state of perfection. 

But the public at large demanded electric light- 
ing; nor was it possible to explain to the users of 
automobiles why it was feasible for them to take 



advantage of electric lighting in their homes and 
places of business, but not to have this convenient 
and agreeable system at their disposal when they 
went out on the road, where, in all truth, it was the 
most in need. The urgency of the demand, as it 
had been felt by the owners of automobiles, has 
grown with the number of automobiles in actual 
use, and it finally devolved upon the makers of elec- 
tric lighting equipment to undertake to solve the 
remaining problems. 

Batteries, Unaided, Did Not Seem to 
Attract the Notice of the Average 
Automobilist 

A system of lighting that can not be relied upon 
is the most to be condemned, due to the importance 
to be attached to the idea that it is dangerous to be- 
come accustomed to driving under a certain fixed 
set of conditions, and then have the conditions sud- 
denly changed. Every driver of an automobile is 
the subject of "habit." If, as a result of a powerful 
motor, propelling a light and well-made automobile, 
under the hypnotic spell of a good set of lamps, an 
automobilist maneuvers his car along the road at a 
high rate of speed, he will continue to go at that 
speed if the lamps go out, due to habit. Even if 
the speed of the automobile is checked in conse- 
quence of failure of the lamps, it still remains to be 
said that the speed will not be reduced enough. 

It is better not to become accustomed to good 
lighting, learning to drive cautiously without it, than 
to rely upon lamps that work well for a part of the 
time. It was on this account that automobilists were 
unable to see the advantage of batteries for use in 
electric lighting in the days when there was no way 
to charge them as they were being discharged in 
the lighting service. On the other hand, it was an 




Digitized by 



Google 



THE AUTOMOBILE 



March tpn 



extremely difficult matter to so design a dynamo that it would do 
the lighting work and charge the battery at the same time with 
the car traveling along the roadway at a variable speed. 

In the meantime, it must be remembered that automobile mo- 
tors run at a variable speed ; the motor is rotating at 400 revo- 
lutions per minute one instant, and perhaps 1,600 revolutions per 
minute at the next instant. It required several years of constant 
scheming to unify the conditions that impeded the progress that 
had to be made, before it could be claimed that dynamos for 
lighting would respond to the requirement. 

New England Makers Kept at This Problem Until 
the Solution Was Arrived At 

It would be an incomplete statement of the accessory situa- 
tion as it obtains in this section of the country that would not in- 
clude a resume of the automobile lighting equipment as it is 
illustrated here. This system was brought out last year by 
Gray & Davis, of Amesbury, Mass., and, while the illustrations 
■ will suffice for its explanation to those who have given the matter 
serious thought, Fig. 25 shows the dynamo complete as it nests 
alongside of the automobile motor,' taking power from a gear 
in the half-time train. The dynamo is of the enclosed type, dust- 
proof, and so contrived that water or other accumulations can 
not get through the shell and attack the windings or other func- 
tioning parts. It may be stated that the governor, by means of 
which the dynamo-armature is rotated at a constant speed, is 
enclosed within the shell. By examining Fig. 26, it will be seen 
how the governor is contrived. It is composed of a pair of 
•friction discs, one of which is secured to the driven shaft, and 
the other runs on a "quill" on the armature shaft. The floating 
member of the clutch is under ttte spell of a fly-ball governor, 
the design of which is such that as the speed of the motor de- 
creases the balls traverse toward the axis of rotation, and if 




Fig. 25 — Gray & Davis (Amesbury, Mass.) lighting dynamo with 
aluminum cover 




Fi«. 26 — Gray & Davis lighting dynamo, showing the friction clutch 
that controls the speed of the dynamo 



the speed of the armature exceeds 1,250 revolutions per minute 
the friction disc clutch is released so that the dynamo cannot 
run over its set speed. 

Among other interesting de.tails in the mechanical construc- 
tion there is a bi-polar field, with suitable windings, by means 
of which the magnetic flux is set up in the iron core, and the 
slotted armature, rotating on annular type ball bearings, with 
windings (inductors) on the armature, so calculated as to give 
the desired voltage for lighting and charging of the battery, the 
latter being in the floating relation, the adjustment of the rela- 
tions being such that the commutation is sparkless at all speeds 
and loads. The field pieces are laminated, they being com- 
posed of a suitable grade of soft (transformer) iron, and the 
armature, likewise, is laminated, using suitable grades of soft 
iron for the purpose, car* being exercised to insulate the 
laminae. It is scarcely necessary to enlarge upon the character 
of the workmanship in detail, since, in an undertaking of this 
character, if the insulation resistance is poor, or there is any 
skimping of the work, the dynamo will reflect the neglect in 
practice. The relation of the clutch members can be seen in 
Fig. 26 and by means of holes drilled in each end of the aluminum 
cover the ventilation of the dynamo is effected. That ventilation 
is necessary to the success of the equipment in service will be un- 
derstood by those who have had to do with the building of 
dynamos. It is also true that slipping of the clutch, which is a 
necessity under some of the operating conditions, is responsible 
for the generation of some of the heat that must be disposed of. 
In order to help maintain a vigorous circulation of air vanes are 
cast integral with the clutching members, and they churn up the 
heated air and drive it out from the shell. 

The switch, which is placed for the control of the lights, is 
shown in Fig. 27, and a regular form of electric lamp, forming 
its own parabolic reflector, is depicted in Fig. 28. The 




Fl«. 27— Gray & Davis selective switch; can be used In any ordinary 
lighting outfit 




Fig. 28— Gray & Davis electric searchlight, with adjustable 

reflector 
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Fig. 29 — No. 30 Culver-Steams (Worcester, Mass.) connector for 
electric light wires and side-light adapter 



Fig. 31 — Culver-Steams adapter for headlights and Little Nemo 
electric tail lamp 




Pig. SO — Culver-Steams dashboard connector for light wires, side- 
adapter and dome lamp for closed cars 

arrangement of the switch is such that the dynamo operates as 
a shunt wound machine while charging the battery and as a 
compound wound dynamo when supplying the lamps direct. This 
feature is of importance as it gives the tapering charge that 



Fig. 32 — Scheu high-low headlight controller, made by the S. 
Dexter Mfg. Co., Springfield, Mass. 

a battery should have. When the battery voltage is low, the 
charging current is about ten amperes diminishing automatically 
as the battery voltage rises during the charge. The same bat- 
tery is used for both lighting and ignition purposes. 



Ignition Specialties and Methods TuSt 

Its Performance by the Ability of the Spark Plugs in Every Instance 



NTENDING purchasers of automo- 
biles are frequently placed in a posi- 
tion of uncertainty, they being con- 
fronted by a series of problems in- 
volving the ignition service and 
how it shall be accomplished. It is 
something of a misfortune, in a 
sense, that the makers of automobiles 
do not always take the initiative in 
the settling of the ignition prob- 
lems. The situation this year is bet- 
ter than it ever was before on ac- 
count of the now universal use of 
magnetos. It still remains, however, 
for the automobilist to struggle with the battery and spark plug 
problem, and to express a preference, although he has no skill 
of the character that would permit him to cope with the very part 




of the ignition problem that is of almost the greatest importance, 
and the most neglected. If it will be understood that the force 
of a magneto depends absolutely upon the electrostatic ability 
of the spark plugs used, it will be another way for saying that 
a magneto is a useless appendage if the spark plugs employed are 
of poor quality. On various occasions The Automobile has 
published laboratory tests of spark plugs that were made for the 
purpose of finding out how much voltage the spark plugs would 
stand before they would break down. By this process it. has 
been discovered that there is a wide variation in the results ob- 
tained, it being the case that some spark plugs break down at 
2,000 volts and other spark plugs hold out up to eight times this 
value. If a magneto is used in conjunction with spark plugs that 
break down at 2,000 volts, the ability of the magneto will be 
limited to this voltage, whereas the same magneto would have 
an ability to equal eight times this voltage if only it is used in 
conjunction with spark plugs of the increased ability. This 
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Fig. 33 — Oakes & Dow spark plugs. Roll- 
ing strips of sheet mica to form the primary 
Insulation for electrode 




Fig. 34 — Compressing mica into body of plug 
by hammering it into a stepped hole 




Fig. 35 — Putting prepared mica washers 
over the round insulation, showing section of 
the wound mica 




offers a wide range of opportunity to the 
buyer who is required to cope with the ig- 
nition problem, with excellent chances for 
failure, and it becomes necessary, under 
such conditions, to encourage makers of 
automobiles to do their own engineering 
work, leaving it to users of cars to pay for 
the completed product rather than to be 
compelled to invest in an experiment. If 
there is any part of an automobile that de- 
mands a display of good sense it is in the 
purchase of spark plugs, and the attending 
electrical equipment, such as should be em- 
ployed in ignition work. The best that 
science can furnish is none too good, but 
when it comes down to the question of 
bargaining as a basis there is nothing to 
be recommended. 



Fig, 36 — Compressing washers on electrode 
by means of a brass cap which threads on 
the top of the electrode 



MAKING MICA SPARK PLUGS 

The different stages of the manufacture 
of a mioa plug are shown in the accom- 
panying illustrations. The only mica that 
is used in the spark plug is known as white 
India mica, as it is necessary that all iron 
should be excluded. The process consists 
of wrapping the electrode with sheets of 
mica, which is driven into the body by the 
blow of a hammer. Rings of the same ma- 
terial are threaded over the wrapping, 
which are tightened by means of a locking in the plant of the Oakes & Dow Company, 
ring. The mica is then turned in the lathe of Boston, Mass., who make the Comet and 
and polished. The photographs were taken Sootless plugs. 




Fig. 



40— The Oakes & Dow Sootless spark 
plug in section 



When Dry Batteries Are Used 5? me T*£ io ? Shou lf B ! 

* Given to the Connections 



QUALITY of the battery, no matter how 
it may be connected up or how good 
the cells may be as they come from the 
maker, will be lost sight of in the swarm 
of petty troubles that will accost the owner 
of the automobile if the connections are 
poorly made. It seems to be the idea of 
some makers of automobiles, although their 
number is rapidly decreasing, that their 
duty is adequately performed when they 
place half a dozen cells of dry battery in 
the chassis, concealing them under a seat or 
in some impossible place, and connecting 
them up to the ignition system in such a 



way that if they will work for a few mo- 
ments at the time of selling the automo- 
bile, they will serve the only purpose for 
which they are purchased and stored 
away. Moreover, the place of storage is 
not as good as one might hope for in some 
of the cases. 

It would not be too much to expect that 
a good set of dry cells, when properly in- 
stalled, would last for a year, and that 
they will serve the intended purpose with 
a fidelity that is not to be lightly set to one 
side. In the installation of the battery, be- 
sides using one that is of sufficient capacity 




Fig. 37 — Turning mica washers that have 
been compressed to a uniform shape and 
size 



Fig. 38 — Comet spark plug in section, 
made by Oakes & Dow, Boston, Mass. 



Fig. 39 — Synchronous signal Igniter, made 
by the Connecticut Telephone Electric Co., 
Merlden, Conn. 
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may be opened for the purpose of inspecting 
the battery as frequently as the occasion 
would seem to require. The cells of bat- 
tery must also be so tightly nested in the 
box that they will not shift about, for if 
they bounce around when the automobile is 
going along the road, it is but a matter of a 
few days when connections will loosen and 
good electrical contact will depart. 

But even if the battery is well installed, 
using a properly contrived box, and plac- 
ing it in a location that is not impossible 
to get at, it still remains to solder all of 
the joints of every character in order to 
be sure of a continuance of a good electrical 
contact. When it is considered that the 
electrical resistance of one bad joint is far 
greater than' the resistance of a mile of 
copper wire of the size that is used in the 
connecting up of batteries, it will readily be 
seen that soldering of the joints is the 
logical thing to do. 



Fl£- 41— Liquid battery, made by the Burn 
Boston Battery Mfg. Works 



as not to be overworked, it is desirable to 
provide a watertight battery box, and it is 
also necessary to so place the box that it 



The Pittsfield Magneto — There are sev- 
eral new features in this magneto. The 
current is produced by rotating an armature 
having two iron sections in a magnetic 
field. The stationary coil which is placed 
at the rear end of the magneto contains 
the winding. The retarded spark is as effi- 
cient as the advance spark, making it pos- 
sible to start the motor with a quarter of 
a turn of the crank. It is possible to run 
the magneto at 32 revolutions per minute, 
obtaining a spark every time. 



Life of the Car Will Be Conserved by Properly 



V **** C~~~A TA„„™ Life of the Car Will Be Uonser 

Keep Speed Down Regulating the Rate C f t^i 



AUTOMOBILE makers are frequently 
confronted by demands which spell 
large repair accounts by purchasers who 
hanker after express speed when they only 
show a willingness to pay for a "freighter." 
The only way this demand can be met is to 
so gear the motor that it will propel the car 
at a relatively high speed on a hard, level 
road, with disastrous results which creep 
in from two sources: 

(a) The motor is strained when a grade 
is being negotiated, or, if the going is heavy 
as in deep sand. 

(b) The high speed on a level pounds the 
car to junk — it is not designed for such 



speeds; the tire equipment is below the 
requirement. 

According to this method of reasoning, 
the speed laws are in exact accord with 
the natural laws which place a limit on ex- 
cessive cost of maintenance, and they, should 
be respected for these reasons : 

(a) Depreciation will be excessive if the 
speed of a car is increased beyond the 
point as indicated by the character of the 
material used in the makeup of its parts. 

(b) If a car is thus abused it will soon 
reach a state of bad repair which will ren- 
der it unsafe from the point of view of the 
public at large. 




Fig. 44 — Helnze high-tension dual magneto, 
made by Helnze Electric Co., Lowell, Mass. 




Fig. 45- 



-Helnze Model 7M magneto, showing 
the different parts 




Fig. 46 — Dashboard coll used with the 
Helnze dual H. T. magneto; Inner shell mad* 
of porcelain as protection against heat 




Fig. 47 — Flash auto lighter, made by the Mo- 
tor Specialties Co., Boston, Mass. 




Fig. 42 — Pittsfield magneto, made by the 
Pittsfield Spark Coil Co., Dalton, Mass. 




Fig. 43 — Jewel spark plug with mica insu- 
lation, tapered Into metal body without 
gaskets 



Fig. 48— Diamond H switch for electrlo 
light control, made by Hart Mfg. Co., Hart- 
ford, Conn. 
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Accessories for Easy Riding S^S^g 

Shock Absorbers, and Deep Cushions Are Soft to Sit Upon 




ESPITE the educational work that has 
been undertaken during the last few 
years, it still remains to tell automo- 
bilists that some of them think that 
they are getting along beautifully just 
when they are rolling up a high tire 
bill that makes the enjoyment that 
they experience appear like a huge 
joke at the behest of fate. Easy rid- 
ing, so called, may be experienced on 
a temporary basis by failing to fully 
inflate the tires. If the air-cushion is 
soft the automobile will perform ac- 
cordingly under normal road condi- 
tions — the occupants of the tonneau 
will be greatly pleased, unless, per- 
chance, a "thank-ye-marm" is taken, 
when, lo ! the holders-down of the 
seat go up in the air. But it is the 
owner of the car who goes "up in the 
air" when the cost of tires is forcibly brought to his notice. 
The first requisite for economical automobiling is a good set 




Fig. 49- 



-Ten Eyck power -tire pump and bracket for fitting same to 
chassis frame 




of tires. The second consideration is proper inflation of the tires. 
In order to accomplish the intended purpose it is necessary to 
employ tires that are so large that they can be inflated suffi- 




Flg. 51 — Bl-Plex power 



pump, made by 
Boston, Mass. 



Auto Specialties Co., 




Fig. 50— Application of the Ten Eyck tire pump to the clutch bar 



Fig. 52 — Kllgore shock absorber, with part of case removed, made 
by Kllgore Mfg. Co., Boston, Mass. 

ciently for the need. It is not possible to properly inflate tires 
that are not big enough to do the intended work. But even if 
the tires are of the proper selection they may not be sufficiently 
inflated in the absence of a suitable tire pump — preferably a 
power pump. 

In addition to a pump, if the automobilist intends to go about 
it intelligently, and it is presumed that he proposes to be intelli- 
gent, a suitable gauge must be purchased and used. In an in- 
vestigation of this subject, as it was conducted by The Auto- 
mobile, it was found that very few, if any, of the automobiles 
that were in every-day service had their tires so inflated that 
undue flexure was avoided. In more than 50 per cent, of the 
cases examined, it was ascertained that the tires were being 
flexed unduly. The life of a tire may easily be prolonged to 
deliver three times the average mileage if it is properly in- 
flated. 

It is well understood that springs, as they are conventionally 
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employed, take the "downward" swing of the body quite nicely, 
but it is not so well appreciated that conventional types of springs 
are not designed to sustain under severe conditions of reaction. 
Shock absorbers take care of this work, and, in some cases, they 
also accomplish a part of the work that springs are intended to 
take care of. To any extent that these "absorbers" make it pos- 
sible to run on fully inflated tires, they reduce tire bills, and 
bring the automobilist nearer to the condition that he understands 
as "easy riding qualities." In a word, the easy riding qualities 
that are not related to a large tire bill are induced by the proper 
use of shock absorbers. 

It will be understood that extra tires and parts that have to 
be taken along when a car is performing on the road, if they 
are. not properly stored, will so depreciate that when they are 
called upon to take the place of defective tires or parts will be 



j 

«^ e 



Fig;. 53 — The Bl-Plex power tire pump, showing the component parts 



drical shell in which a piston operates. The two ends of the 
absorber are attached to parts of the car, the lower (hidden by 
the stand) to the axle and the one above to the frame by suitable 
brackets. The makers have designed several hundred different 
brackets and it is only necessary to give the make of car and 
the year of manufacture for them to be able to supply the one 
necessary for any particular model of car. The cylinder is filled 
with a refined castor oil mixed with tine white powdered mica 
and as the deflection of the springs cause the piston to descend 
into the cylinder the liquid that is under the piston is forced 
into the upper part. Above the piston there is a valve which 
the inrushing liquid opens, but this drops over the holes the 
moment the recoil commences. The oil being compressed by 
the piston has only a small aperture to pass through formed by 
the transverse hole drilled in the piston rod, which communicates 
with a hole drilled in the center of the piston. 

Scheu High-Low Headlight Controller 

This is a device for regulating the flow of acetylene gas from 
a tank to the headlights. On the side of the dashboard fitting 
shown in Fig. 32 there is a small screw which controls a valve. 
This valve allows enough gas to pass through the controller to 
light the lamps so that the flame hardly meets in the center of 
the burner and is known as the pilot light. To control the 
lights there is a small handle on the controller by which the 
force of the flame and consequently the power of the light is 
regulated. This controlling device besides being convenient is 
also economical in use of gas, as there are often times that the 
car can be driven with a very small light, as for instance in 
towns. A ring is fitted to alter the travel of the main flame 
lever so that when the tank is full the lights cannot be turned 
on too high, but when the pressure in the tank has fallen to 
more than half of the original pressure by loosening the screw 
the whole valve can be opened. 




Fig. 



54 — Flentje shock absorber, made by 
Mass. 



Ernst Flentje, Boston, 



unfit for use. In a condition such as this, to the man who studies 
efficiency, there is ground for saying that it would be better not 
to purchase the extra tires and parts — the cost of the equipment 
would then be saved and the practical result would be the same. 

In the garage, while the automobile is inactive, depreciation 
will have to be figured upon, and the extent of this condition 
will depend upon the care that is exercised in the care of the 
automobile. To wash the car when it comes home, is the first 
thing to do — to wash the car at all requires that facilities be 
available for the purpose. "Scrubbing" the delicate coat of the 
body and "gear" must not be regarded as washing. If it will be 
remembered that a grindstone is made of compressed sand and 
that the only difference between a grindstone and a sand-infested 
swab is a matter of small detail it will be seen that there is 
much to be feared from grindstone methods when the cleaning 
is being done. 

Flentje Shock Absorber 

The Flentje shock absorber works on the hydraulic principle 
and as will be seen in the illustration it is composed of a cylin- 



Fig. 56 — Jericho horn, made by the Randall-Falchney Co., Boston, 

Mass. 




Fig. 56 — Victor gas tank, with gauge attached 
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Review of the New England 

Automobile Accessories Industry 



ROADLY speaking the different 
branches of the automobile industry 
in the New England States are in a 
prosperous position, the factories be- 
ing kept well employed. With the 
coming of the automobile season 
specialty manufacturers are being 
compelled in some cases to work 
night and day. In several cases con- 
servative makers of electrical prod- 
ucts have branched out into the auto- 
mobile field with creditable and wel.'- 
th ought-out products. Quality 
seems to be a starting point, fol- 
lowed up by a good organization aiding large production where 
necessary. Until the products have come up to the expectations 
of the manufacturers and have received such tests at their 
hands as to assure success, the New Englander is slow to move, 
and rightly so, as the impression given by imperfect initial ma- 
chines is liable to leave a lasting stigma on the product. The 




factories are well equipped to turn out good work and several 
shops are models of order and up-to-date equipment. 

Ignition has come in for quite a lot of attention in the form 
of magnetos and spark coils, the winding and small fittings work 
being in most cases carried out by female labor. In most of 
the electrical shops there is a complete testing department, 
through which each and every instrument has to pass before 
finding its way to the shipping department. 

With the advance in the manufacture great attention is being 
devoted in magnetos to obtaining a spark at very low speed, 
thereby facilitating starting. 

The accessories that the autoist should have on -his car to 
eliminate waste are being produced in large quantities. Several 
acetylene gas-saving devices that work well are being made, so 
that the driver need only turn a lever conveniently situated 
to his hand, and the headlights can be ignited without descending 
from the seat. In several cases this is effected by means of 
causing a spark to take place over the burner by means of a 
set of dry batteries and spark vibrator coil, the switch lever con- 
trolling the flow of gas. Besides the convenience attached to 




Fig. 57— All-metal body of the torpedo type made by the Springfield Fig. 69 — B-Llne grease grun combination, made by the Randall- 
(Mass.) Metal Body Co. Falchney Co., Boston, Mass. 




Fig. 58— [Springfield, body .with side, door made into extra seat for F| B- 60— Triumph magnetic gauge for. gasoline tank, In parts, made 
■ 1 " • • ' ' -'chauffeur by Boston Auto Gauge Co. 
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Fig 61— McCue type X rear axle, made by the McCue Co., Hart- Fig. 63— McCue type XXX front axle, with ball bearing steering 
ford, Conn. socKets 




Fig. 62— Wyman & Gordon (Worcester, Mass.) 2 1-2-inch Journal 
four-throw crankshaft stamping 

this method of control, headlights are dangerous in towns, and 
by cutting the gas down great saving can be made and the 
danger of a cracked reflector avoided. 

Waterproof and mohair material is largely manufactured in 
Boston and a conservative estimate shows that about 75 per cent, 
of the domestic material used for tops and kindred articles is 
made in that city. Mechanical air pumps for tires have taken 
hold of the motoring fraternity and it is safe to prognosticate 
that in cars listed at over $1,000 such a fitting will either be a 
standard equipment or provision will be made for its easy 
fitting. It is such refinements as these that make motoring a 
pleasure and in a similar way electrical generators for supplying 
the headlights with current greatly tend to popularize automo- 
biles among those who live outside of the large towns. What 
they and everybody want is a car that will be self-contained. 
There is no necessity to throw the old oil lamps away, as at 
very small expense there can now be obtained in New England 
adapters that can be fitted to side lamps to equip them for use 
with electric light, and in a similar manner gas headlights may be 
transformed, all the fitting necessary being to screw them to 
the burner stem. 

The workpeople in the part of the country under review are 
for the most part paid by the day, as the manufacturers think 
better results' can be obtained from the worker by this method. 
Of course in cases of simple duplication of parts and where 
there is a perfect system of control the piecework method is 
employed, but it is by no means universal. Labor-saving de- 
vices are apparent everywhere. As an example, in one of the 
large body-making establishments the method of stuffing the 
upholstery by hand has been supplanted by a machine process. It 
consists of filling a specially-shaped trough with horsehair ; the 
leather is placed under this with the buttons passing through it 
in the manner that paper fasteners are used to clip papers to- 



Flg. 64— Meteor gas tank with steady flow valve, made by Meter 
Tank Co., Middle Haddara, Conn. 

gether. Over the horsehair is placed a large strip of canvas 
packing, and by means of a press the different components are 
forced together ready to place in the car. It gives a perfectly 
uniform filling; the buttons are, so to speak, riveted, so that 
they cannot pull out, and in the time that it takes a journey- 
man trimmer to do one body several can be finished by this 
method. 

Drop-forging plants are working hard at the present moment 
to provide crankshafts and gear blanks for the makers of cars 
to finish, and small parts makers are at full steam all the time. 

There is an indication in parts that some of the manufactur- 
ers who had intended to build a large number of cars this year 
have, in order to avoid overproduction, provisionally put a stop 
on part of the orders given. This is a wise move, as there is 
nothing that affects a new and fast-growing industry so much 
as to have to carry over surplus production. It eats up capital 
upon which there is interest accruing and stunts the growth of 
what might otherwise be a flourishing concern. 

Speedometers have been well cared for in and around Boston, 
as there are several manufacturers of these instruments who 
have well-equipped plants where good work is being turned out. 
In several shops each instrument is individually calibrated for 
each speed and by the aid of tools of great precision and sim- 
plicity of design reliable instruments are produced. 

A plethora of wrenches and spanners for every conceivable 
purpose is turned out by sundry makers and this forms a large 
part of the accessory business. A good car with poor tools is 
like a good case of a watch with indifferent works. Sometimes 
they work and often they utterly fail. 

Tires and all the necessary accessories, such as tire covers, 
brackets, etc., can be had in different forms, and on the whole 
the parts that bear a New England stamp can be relied upon to 
satisfactorily perform the work for which they are intended. 
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Fig. 65 — Shock absorber, made by Connecticut Shock Absorber Co 
Meriden, Conn. 



Fig. 69— Connecticut shock absorber, with cover removed 




Fig. 66 — Duplex Internal expansion brake, made by Royal Equip- Fig. 70 — Duplex external contracting brake, made by the Royal 
ment Co., Bridgeport, Conn. Equipment Co., Bridgeport, Conn. 




Fig. 67— Standard speedometer, made by Standard Thermometer F1 «- 71— Igniter for acetylene gas headlights, made by Champion 
Co., Boston, Mass. Igniter Co., Boston, Mass. 




Fig. 6%— Connecticut high-tension magneto In parts, made by the Fig. 72— Showing some of it>« leather specialties made by the 
Connecticut Tel. A Elec. Co., Meriden, Conn. Gilbem Mfg. Oo., New Haven, Conn. 
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The Wills of Pioneers 



This Story Tells How Pioneers 
in All Branches of Endeavor Make 
Wills That Fail to Pass Their Wares on to Posterity 



THINKING to extend their domain over into the future, 
pioneers of every age have made their wills, but to no 
avail. The idea that dominates the man who has "made 
a future" for himself seems to be founded upon his view of 
his size and his estimate of his importance. Some of the men 
who made wills were masters of one thing, as a rolling mill; 
others among them had a firm grip on some other domain, 
as the making of soap ; and more were endowed with an in- 
tellect, and their merchandise was of the brain. They all 
made their wills, and not a few among them were so conceited 
that theV would not believe that even their own sons were of 
their mighty cast, let alone the men of the world outside whom 
they dominated or left alone because domination failed to take. 
These men never stopped to count the number of persons whom 
they failed to dominate, and compare them in number with 
those whom they did succeed in dominating; moreover, it did 
not occur to them that they only held sway over the mouse- 
man, and that they had to pass by the other kind. In extending 
their domain over the future by means of that instrument 
called a will these dominators of mouse-men had no opposition, 
and most of them went to their graves happy in the belief that 
they were a large factor in this world and they puckered up hopes 
that they eschewed for the future, buoyed up by the largest 
balloon that floats in thin air, i.e., conceit 

In a hundred years, as an outside figure, the will of the 
wisest man becomes a musty document, and a decade is a long 
time for some wills to extend their force. Just why this is so, 
if it may be explained at all, must be due to the fact that dom- 
ination, as a force, must be one without tentacles. In a word, 
it is possible to dominate a man to his face, but to hold him in 
subjection for the period of absence is quite another matter. 
But if domination is so lacking in lasting qualities that it will 
not survive the absence of the dominator for a day, or perhaps 
a month, what possible chance has domination to extend its in- 
fluence into the lives, interfering with the freedom of the next 
generation ? 

Transferring this idea to automobiles, tacking it down to the 
growth of models of cars and to the ever-changing styles, is it 
not true that the designers of yester-year deposited their wills 
and bade the future stand still? The future is but the child 
of the past, and to obey the parent is a filial duty; but does 
the child obey.' Each year new models take the place of older 
forms, every day some novelty, like a mushroom in a shaded 
spot, peeks above the verdure of the surroundings and grows 
like the ticks of a clock; sheer novelty is the birthright that 
gives the device being, and as the novelty, as a tarnish, departs 
it remains for utility to breast the waves of other mushroom 
growths. 

But in the long run, even ability is insufficient to stem the 
tide, and the will of the inventor of the novelty of even merit 
and ability will find his document midst the dust of other dead 
and buried ideas in metal cast, in some gable-roofed garret — 
forgotten. 

What is it about these wills, for such they are,' that makes 
them no more than taints ofc the past? What is more out of 
place in the gilded parade of to-day than the rear-entrance ton- 
"neau of yesterday? Who would have thought, five years ago, 
that the rear-entrance tonneau, just from France, would be 
relegated to the depths where even the buy< r of a second-hand 
car would laugh it to scorn ? What spor . was made of the 
older idea as conveyed in the surrey as it has long obtained! 



And yet the rear-entrance tonneau fell by the wayside when a 
deft hand touched the surrey, putting a door where once an 
opening was all that barred the way. 

Then came the variations. Straight lines were scowled at; 
swan-like curves were all the rage. But rages never survive; 
the froth at the mouth is but the companion of the death rattle. 
The swan-like curves were on the nerves instead of wearing 
well, and straight-line effects were then the victors, and there 
were predictors a-plenty who said "This is finality." They made 
their wills, those makers of swan-like curves, and posterity of 
the straight-line effects promptly scrapped the wills. But as we 
serve history, so history serves us; the straight-line effect was 
strangled in its infancy just as it was stepping over the railing 
of its cradle, and the hand that held the strangle grip was of 
a different cast from all that went before. The fore-door that 
this epoch-making violator of wills added to the straight-line 
body demanded curves and sweeping smooth sides as a com- 
panion, and the demand was imperative — the sweeping curves 
are here; the sides are smooth. 

Machinery Felled by Future's Axe 

If the general appearance of the automobile has undergone 
a change, let it not be said that the narrative is at an end. Let 
it not be told that the breaker of the will disobeyed the law 
that compelled him ere the machinery part might feel the touch 
of that same magic that brought the smooth-sided fore-door 
body. But why lament? The eye of the memory is capable of 
a task. None who looked upon the machinery part of yesterday 
can fail to observe the change. The crude devices that were 
willed to the automobilist of to-day, like all wills, lasted as long 
as the dominators who were responsible for them. The ripe 
minds of the young bloods would have none of it! And what is 
the result? There are no more cylinders! There are no more 
parts ! There are no more gear-changes ! 

There are no more complications; what have we then? What 
is it that makes the motor of to-day so much better than its 
prototype of yesterday? 

Let there be no mistake ! It is a better motor ; just as the 
art of this age is more refined than the art of the stone age, 
the motor of 191 1 is a refinement of the motor of less than half 
a decade ago, and of the year before last, and, to a lesser ex- 
tent, of last year. The refinements are thermal in character for 
the most part, and mechanical in trend at least. Where motors 
of a couple of years ago were "prodigious drinkers" of gaso- 
line the motors of to-day are sober and industrious. 

Automobilists who were once satisfied were it possible for 
them to go a whole day without serious motor trouble, now 
show impatience if the motor changes the timbre of its soft 
pur-r-r-r; they wonder in amazement if the supr^y of gasoline 
falls below 200 miles, and they fail to remember that the tank 
of to-day is only a bare half the size of the tank that failed 
in the days of yore. 

The designers of a few years ago were troubled to find a 
place for a 30-gallon tank in the chassis, and in a showing of 
nonchalance the designers of to-day place a 16-gallon tank 
where fancy dictates, knowing full well that the supply is 
adequate, knowing also that the gasoline of to-day is a far 
less efficacious product than that pure and limpid fluid that 
started in life as a dreg on the market (a bi-product) and 
ending last year the product now used footed up to the tune 
of 520,000,000 gallons. 
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Fig. 1 — Depleting the "Gunboat" after It is turned Into a limousine, showing how it will look 



Putting a Top on a Gunboat 

Showing How the Same May Be Applied and How It Will Look 



- • — - ----- -'?£m^mmm~~~ 



NOW that the gunboat type of body is being adapted to-the 
every-day needs of the automobilist, and owing to the 
circulation of quite a number of these bodies, there must 
be a demand for tops, the idea being to apply them to the auto- 
mobiles that are in use. It is one thing to purchase a body with 
a top and it is quite another matter to have a top fitted, 
especially if the body has not been ironed for the same. Of the 
four illustrations here afforded, three of them, namely, Figs. 
2, 3 and 4 show the gunboat without and then with the top, 
which is shown in the up position and folded back as well. 
The fourth illustration, however, is of a gunboat that is fitted 



with a super-frame on a permanent basis. This frame is so de- 
signed as to convert the gunboat into a limousine, and, as the 
illustration indicates, the general appearance of the limousine, 
so made, is in keeping with traditions. The super-frame is made 
as light as possible and it is then sheathed over with aluminum*. 
From this point on the finish is that for aluminum surfaces, 
allowing that a limousine should look well, hence the finish 
should be on a high plane from the finisher's point of view. 

Referring to the top, as it is shown on Figs. 3 and 4, it is of 
the latest and most desired shape, and since the shape will be 
the same in any event, the quality of the material in the top can 




Fig. 2— Showing the "Gunboat" as It is ready to be altered either into a limousine or equipped with a top 
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Fig. 3 — Presenting the "Gunboat" with the top in place, showing the same folded back 



be up to any desired requirement It is a fair assumption that 
gunboats belong to a relatively good class of automobiles, and 
it is recommended that the top be purchased to match. If the 
body is "ironed," which it is feared that quite a number of them 
are not, the job is one of relative simplicity, but even so it is 
desired to have a "professional" do the work rather than to 
risk having the body destroyed by placing the work in the hands 
of a bungling workman. 



■-- m^&c&MXZz- - ----- - 



Some Pacts Concerning Chamois and 
Filtering GaSOline w,re Sle»es to Be Remembered by 

the Autoist. 



MANY automobilists are imbued with the idea that a 
chamois-skin filter will prevent water from entering the 
gasoline tank, but that it will let gasoline go by. The open 
door from the chamois-skin point of view depends upon whether 
the chamois skin is first wetted with water or gasoline. If 
water is first applied, then water will go through, but if gaso- 



line is first applied, then gasoline will go through. To further 
indicate the cantankerousness of' a piece of chamois skin, it is 
only necessary to say that if it is wetted on one part by water, 
and over the balance of the surface by gasoline, a stream of 
water will flow through the part which is wetted by water, and 
a stream of gasoline will flow through the part which is wetted 
by gasoline. 

What is true of chamois skin is equally true of a fine mesh 
sieve; contrary to the usual expectation, a sieve wetted with 
gasoline is just as good a protection against the flow of water 
as the protection afforded by a chamois skin. The very fact 
that a sieve first wetted with gasoline bars the flow of water, 
constitutes the reason why a sieve used in the bottom of the 
float bowl of a carbureter will prevent water from flowing out 
through the drain cock, even though it will let gasoline flow 
through up to the limit of its mesh capacity. The types of car- 
bureters which are so made that sieves are placed to prevent the 
water from flowing out soon become water-logged, and the 
autoist who does not know enough to throw the sieve away is 
benumbed with the extent of the trouble which comes from the 
accumulating water. 




Fig. 4 — Showing the "Gunboat" with the top fitted and In the up position 
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/""rtrk/l TVw\1e Are of the Utmoat Importance In OutSttlnj a Car — 
VjOOQ 1 OOiS gui an Invaluable Adjunct 



IN keeping down the weight to be carried on a car, it should 
be understood that a reform will be unwise if it results in 
the undue limiting of the tools which an autoist should have 
available. It makes no difference who builds an automobile, of 
what material it is made, or how good a design, it is subject to 
all the fundamental laws, and its parts are likely to become de- 
ranged under road conditions, so that good tools are of the 
greatest importance and, unfortunately, the conditions under 
which they are usually required are those which do not permit 
of falling back upon a repair shop. Even if repair shops were 
so closely spaced as to permit one to rely upon them entirely, 
the fact remains that it is an expensive experiment to call for 
help at the nearest repair shop, under such conditions. It is 
reasonable practice to trust the repair man whose capabilities 
are established and known to the owner of a car, but it is not 
safe to call for help, in a remote district, from a repair man 
who does not feel the responsibility of doing work for a regu- 
lar customer. 

A roadside repair is best made by the owner of the car, and 
in order to be able to do so it is necessary to have in hand, for 
ready use, a wise selection of capable tools. In the selection of 
tools, account must be taken of the market conditions, in which 
it seems that there is a wider variety, from the point of view of 
quality, in the hardware line, than there is in any other class of 
trade. To the inexperienced autoist, for illustration, all files look 
alike, but the experienced mechanic is perfectly aware of the 
great differences which exist between them. At all events, the 



autoist, as he must face a breakdown on the road, is compelled to 
regard a file as his substitute for a lathe, shaper, planer, grinder 
and all the other machine tools which are at the disposal of the 
builder of the car. 

If a file becomes of such extraordinary importance, and it 
surely (Joes, considering the fact that one good file will outlast 
a thousand bad ones, it is a mere illustration of the same condi- 
tion as it obtains in connection with all the tools which should 
be carried along. Emphasizing the necessity of having available 
a competent tool kit is by no means licensing a burdensome ex- 
cess. Tools are difficult to store, and when they are in excess 
they defeat prompt work, because the useless devices invariably 
get in the way, and the trouble involved in finding the right 
ones is accentuated. 



A o TV*. T ao* HA ■*•* Danger, Inefficiency and Expense Are 

AS 1 O LOSt JVlOtlOn Avoided by Its Prompt Extinction 



LOST motion takes place when relative parts are lacking in 
harmonious adjustment. The effect of lost motion in any 
machine is usually to rack the machine to pieces long before it 
would wear out if proper attention were given to the align- 
ment, lubrication and adjustment of its parts. Where there is 
lost motion there is often danger; excessive wear, noise and 
inefficiency are its accompaniments ; and many a serious acci- 
dent has been traced directly to neglected lost motion in the 
steering gear. "Why is the repair shop so very prevalent?" 
The answer may be, "Chiefly because of lost motion." The life 
and safety of any bearing decrease as the lost motion increases. 
Therefore, do not neglect lost motion. 



Problems of Water Cooling ™r°- 

Engineering, Polytechnic Institute, Brooklyn, Discusses the Subject 



AN automobile motor differs from a power plant in that the 
fuel is burned inside the cylinder. The highest tempera- 
ture attained in the cylinder of an ordinary steam engine 
is seldom over 350° F. ; that in an internal combustion engine 
may be about ten times as great. This tends toward high 
efficiency, but leads to some complications. It is conceivable 
that we might design a gasoline engine cylinder that would 
endure the high temperatures, as far as expansion and structural 
strength are concerned. But none of our lubricating oils will 



endure such temperatures; they decompose and cease to lubricate 
at a few hundred degrees Fahrenheit, and the piston then jams. 

Heat to Be Removed 

The heat removed by the jacket water is from 100 to 200 
per cent, of that which is converted into useful mechanical work. 
Since 1 horsepower = 33,000 foot-pounds per minute, and one 
heat unit (B.t.u.)=778 foot-pounds, 1 horsepower of work is 
equivalent to 
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Figs. 1 to 10 Inclusive — Used In explaining; the text, referring to the details of design of radiators 
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33.000 



778 



: 42.42 B.t.u. per minute. 



(I) 



To be on the safe side we should assume a heat transfer to the 
jacket of twice this, or 84.84 B.t.u. per horsepower per minute. 

Transmission Coefficient 

Fig. 1 represents the simplest form of a single-acting cylinder, 
the piston being in its inner position at 1 and its outer position 
at 2. Let the linear clearance, c, be 30 per cent, of the stroke, s, 
both being expressed in inches. At 1000 feet per minute piston 
speed the horsepower attainable from this (four-cycle) cylinder 
is vsuallv near 

d* 

(II) 

2-5 

The jacket must then remove, per minute, 
84.84 d* 

= 33-9 d' B.t.u. (Ill) 

2-5 

The cylinder head and that portion of its barrel which is 
around the clearance space are at all times in condition to con- 
duct heat from the interior of the cylinder to the jacket water. 
That part of the cylinder in which the piston moves (from 
1 to 2~]r is transferring heat only about half the time. The 
effective transmitting surface is, then, 



— d' + * d (c + — ) - 0.7854 d' + 2.5133 sd. 
4 2 
If we make d = s, this becomes 

3.2087 d 1 . (V) 
By comparing (III) and (V), then, 

33.9 d J 3.2987 d* = 10.35 B.t.u. 
is the amount of heat that must be transmitted per square inch 
of available surface per minute. If we assume a mean tempera- 
ture inside the cylinder of 1000 0 F., and a mean jacket water 
temperature of 150 0 F., we obtain the "transmission coefficient," 
10.35 X 144 X 60 

C = = 104.4 B.t.u., 

1000 — 150 

the amount of heat transmitted per square foot of surface per 
degree difference of temperature per hour. 

Other Examples of Transmission 

In surface condenser practice, where we are transmitting heat 
from steam to water, C may have a value two or three times as 
great as this. In steam boilers the transmission coefficient 
through the heating surfaces may with strong draft be as high 
as 10 B.t.u. ; in ordinary operation it is only about 2 B.t.u. The 
conditions in this case more nearly resemble ours; temperature 
differences in surface condenser practice are too low to warrant 
much comparison. However, we know that under conditions of 
practice these high rates of transmission are attained in the 
internal combustion motor. The water velocity is a factor — the 
coefficient of heat transmission apparently varies as the square 
root of this velocity — but to increase the 10 B.t.u. value of 
steam boiler practice to the 100 B.t.u. required in our case the 
velocity of the water in the jackets would have to be about 
one hundred times that of the water in a boiler. The storage 
capacity of the cylinder walls for heat practically makes the 
whole of the barrel surface a transmitting surface. 

Quantity of Water 

One heat unit will warm one pound of water one degree. If 
the water enters the jacket at the temperature t, and leaves it 
at the temperature T, we have 

W(T — t)=33-9d*, (VI) 
W being the weight (pounds) of water required per minute. 
Let t = 120, T = 180 : then W = 0.563 d*. For d = 5, 13.1 pounds 
of water will be required per cylinder per minute. This supply 
must be uniformly circulated over all the transmitting surfaces 
if the best results are to be attained. 



The temperature T may be any temperature not above the 
boiling point — 212 0 F. Slight variations here make very little 
difference in the heat transmission ; but the pump would not 
work well with water hotter than 212°, and the radiator would 
have to be filled too often. There is an advantage in working 
just at 212°, in that the conditions are then kept uniform, and 
this can be accomplished by adopting a proper speed for the 
pump. The inlet temperature t is that to which the water is 
cooled in the radiator, and will depend on the temperature T 
at which it is supplied to the radiator. The difference (T — t) 
is a measure of the effectiveness of the radiator. 

Radiator Surface 

Practically speaking all heat removed from the cylinder must 
be finally eliminated in the radiator. This heat is 33.9 d' B.t.u. 
per cylinder per minute (Equation III). If S be the surface of 

T + t 

the radiator in square feet, the mean temperature of the 

2 

water therein to the temperature of the external air, and n the 
number of motor cylinders, 
'T+t 

cS f to I = 33.9 X 60 d'n 



C ) 

(T + t — 2to\ 
— > 



c = 2034 nd* 



(VII) 



(IV) in which c is the transmission coefficient of the radiator. 



Forms of Radiator 

These are of two general styles. Fig. 2 shows a flat tank 
pierced with numerous small tubes — the honeycomb type of 
radiator. Suppose the tubes to be 3-8 inch, spaced 5-8 inch 
centers, and the cross-section to be 480 square inches — equivalent 
to 24 inches wide and 20 inches high. Then the radiator may 
contain 

r24 X 8\ /20 X 8"" 

= 1230 tubes. 



5 / \ 5 

The tube surface will be (with 4-inch radiator depth) 
o.375 X 4 X 3.1416 X 1230 

= 40.1 square feet. 

144 



Lbs. Water per Minute 



200 
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3 180 
>% 

a 

to 

3 100 
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Radiation Constants 
Velocity of Air, «&,« ft per mo. 
Tranwnl«lon Coefficient. 30.1 
Temperature of Air, «0°F. 
Temperature of Water leaving Cylinders, 200 F 
Four Cylinder Motor, 6 Inch diameter* 
Fin. Surface—^ total surface 




10 



20 30 40 30 

Radiation Surface, Sq. Ft. 



60*'^ 70 



Fig. 11 — Charting the relation between radiating surface and tem- 
perature of the water 
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The flat surface (both sides) is 

I 480 — 0.7854 X 0.375 X 0.375 X 1230 \= 4-77 square feet, 



144 i 



feet, 



giving an aggregate transmission surface of 44.87 square 
nearly 90 per cent of which is due to the tubes. 

Fig. 3 shows one form of the tube and fin style. The vertical 
tubes are 3-8 inch, the fins a, a, a, a, are about 1-4 inch apart. 
If the tubes are 5-8-inch centers both ways, 18 inches long, and 
the width of the tubed front is 233-4 inches, the radiator itself 
being 3-4 inch deep, the number of tubes will be 

ra 3 Hx8\ /3MX8' 

1= 228. 



s / \ s 

The tube surface will be 

228 X 18 X 3.1416 X 0.375 



• = 33.6 square feet 




-•3000 

- vooo 
•3-oeooc 



SECTION a-a 



Fig. IS — Looking at a round-tube radiator, 
ving dim< 
the text 



giving dimensions and illustrating a point 



144 

The fin surface is about 

18 X 4 X 2 ( ") 
j (4 X 24) — (0.7854 X 0.375 X 0.375 X 6 X 38) I 

= 70.4 square feet, 

making a total of 
104 square , feet, 
two-thirds of which 
is fin surface. There 
are a number of 
forms having a 
general resemblance 
to Fig. 3, but with 
the tubes about 
twice as far apart 
from front toward 
rear, giving a total 
radiator surface 
somewhat over 80 
square feet. Fig. 4 
shows what is cer- 
tainly a more effec- 
tive arrangement, 
the tubes being stag- 
gered so that the 
air is more thor- 
oughly impinged 
against them. This, moreover, permits of closer tube spacing. 

A rather novel and apparently expensive fin arrangement is 
shown in Fig. 5, the fins being inclined instead of horizontal, 
and running both ways. The fin surface is about double that 
possible with the arrangement of Fig. 3. In Fig. 6 the tubes 
are replaced by shaped pieces of rectangular cross-section. In 
a radiator 24 by 2D by 3 inches, 64 of these pieces, each 1-8 by 
4 by 18 inches, aggregating about 64 square feet, could be in- 
stalled. The fins would add about 64 square feet more, making 
a total of 128 square feet. Such a radiator has large surface, 
but requires a large amount of rolling and solder work, and 
there is very little direct air impingement. Fig. 7 carries out 
the same idea, but the water passages are 3-16 inch and the 
special shape and arrangement of fins adds to their transmitting 
surface. Figs 8 and 9 show further modifications in fin detail. 

Aeroplane Radiator 

Fig. 12 shows the radiator (as sketched) from a recently 
exhibited aeroplane. The amount of fin surface is so small as 
to be practically negligible. Here the radiator must do its work 
with a minimum of weight and the surfaces must therefore be 
of the most efficient kind. Staggering the tubes would have too 
greatly increased the resistance to propulsion. The 54 — 5-8 by 
36-inch tubes would give a surface of 
3.1416 X 0.625 X 36 X 54 

= 26.4 square feet, 

144 



9 



.j 



T 



which is small as compared with automobile radiator surfaces 
for the same size of motor; but the mean air velocity is about 
40 miles per hour, or 58 feet per second. As will be seen, this 
makes the surface equivalent to about 38 square feet under the 
air velocity conditions of an automobile. So small a surface 
must necessitate rapid water circulation, but not necessarily a 
great weight of water. The water carried in the tubes would 
weigh, about, 

0.7854 X (0.625)' X 36 X 54 X 60 

= 20.5 pounds. 

1728 

Usual Amount of Surface 

From the rough computations made it appears that the cross- 
section is about 20 by 24 inches (on trucks it runs up to 30 by 
36) and the depth about 4 inches 
or slightly less, and that the sur- 
faces range from 45 to 100 square 
feet. One form is stated to give 
about 135 square feet with these 
dimensions.) There is no close 
agreement and no apparent rela- 
tion to motor power. Experi- 
ments have been made with the 
lower part of the radiator pas- 
sages plugged, without a notice- 
able difference being produced in 
the effectiveness. The thorough- 
ness of circulation of water and 
air is fully as important as the 
amount of surface. The aggre- 
gate passage area for water in- 
side the tubes is usually at least 
twenty times the area of the inlet 
or outlet, and it is an easy matter 
for some of the tubes to be short- 
circuited, so far as heat transfer 
is concerned, by improper arrange- 
ment. Sometimes solder, as it is 
applied in the maker's process, 
fills up the rather small spaces 
and in this way defeats circula- 
tion. This form of trouble de- 
pends upon the design of the ra- 
diator and how it is made. 

If in Equation (VII) we use a 
100 square foot radiator on a 4- 
cylinder car with 5-inch cylinders, 
making to = 60, t = 160, T - 210. 



Front 



Fig. 12— Section of a vertical 
tube radiator 



c= (2034 X 4 X 25)-^ 



✓ 370—I2O X 
\ 200 / 



= 16.30. 



If this value of c can be realized the radiator will give satis- 
factory results. If 16.3 is a higher value than is attainable, then 
the water must be allowed to leave the radiator at a higher 
temperature and more water must be circulated in order to 
produce the necessary cooling at the cylinder. 

Radiator Transmission Coefficients 

Experiments made on fan system heaters used for warming 
buildings reproduce quite closely the conditions in an automobile 
radiator, air at high velocity passing over surfaces containing 
hot water or steam. Carpenter obtains the general expression 



c=i.25 + 



(44 n X 
n 220 J 



Vv, 



(VIII) 



where n is the number of successive tubes or elements in the 
path of the air current, and v is the air velocity in feet per 
second. For the radiator shown in Fig. 3, if we ignore the fins, 
n = 6 ; and at 30 miles per hour, ignoring the fan, 



c = 1.25 + 



I (7H 1 X 6.62 I = 49-35 B.t.u. 
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The fins will increase the total heat transmission, but not in 
proportion to the increased surface. They are inefficient trans- 
mitters of heat, and are only used because an inefficient surface 
is better than no surface. Copper is a better transmitter than 
iron; the formula (VIII) is for wrought iron. 

Radiators like those in Figs. 6 to 9 may give somewhat lower 
values of c than that just obtained, but much depends on the 
thoroughness of circulation of the water and impingement of 
the air. Values of c may vary over a range of so per cent, of 
the maximum, according to these influences. 

Experiments have shown that fin surface amounting to 35 
per cent, of the total added only 13 per cent, to the total trans- 
mission. The transmission coefficient of the fins must therefore 
have been only about one-third that of the principal surface. 
Much, again, depends upon the arrangement of the fins and the 
method of attaching them to the main surface. It is perhaps 
safe to use three-fourths the values given by Equation (VIII) 
for unstaggered tubes and one-third of this coefficient for fin 
surfaces. For radiators of types 6 to 9 we may regard 5-8 inch 
of depth as equivalent to one tube of depth in obtaining values 
of n. We then have, S being principal surface and S, fin 
surface, 

Fig. 2, n = 6, S = 44.87 ; 

Fig. 3, n = 6, S = 33-6, S, = 35-2; 

Fig. 6, n = 6, 8 = 64.0, S, = 32.0. 
For all of these forms, then, c = 0.75 (1.25 + 7.3 Vv), and the 
total transmissions per degree of mean temperature difference 
per hour will be 

Fig. 2, 0.75 ( 1.25 + 7.3 V v) (44-87) = 42 + 246 Vv ; 

70.4 \ _ 

Fig. 3, 0.7s (1-25 + 7-3 Vv) (33.6 H 1 = 53.7 + 314 Vv ; 

Fig. 6, 0.75 (1.25 + 7.3 Vv) (64.0 -I = 79.8 + 466 Vv. 

3 

The Fan 

In order that v, Vv, c and the cooling may be independent of 
the car speed a fan must be used. Usually this is of the pro- 
peller type, located just behind the radiator-, and it draws air 
through the radiator, forcing it on past the cylinders. The 
diameter is ordinarily about 12 inches (sometimes 14 inches), 
the speed two to four times that of the motor. Many of the 
fans are of flimsy construction ; those of stouter form are some- 
times inefficiently shaped. Fig. 10 shows an exception, the 
blade tips being united by a circle of 3-8 bar. With a pitch 
equal to its diameter, and no slip, a 12-inch wheel at 1000 r.p.m. 
should impart to the air a velocity of 1000 feet per minute. As 
geared up the velocities will range from 2000 to 4000 feet per 
minute at maximum motor speed, but this is the velocity of an 
air column only about 12 inches in diameter, say, 100 square 
inches of area, while the head area of the radiator may exceed 
400 square inches. Velocities of air will be high, therefore, near 
the center, and much lower toward the sides, the mean velocity 
being from 500 to 1000 feet with the car standing still. If we 
take the mean at 840 feet = 14 feet per second, and the minimum 
full-power car velocity at 10 miles per hour = 14.6 feet per 
second, v = 28.6, Vv =5.36, and the total transmissions per 
degree of mean temperature difference per hour become, 

Fig. 2, 1362; 

Fig- 3, 17345 
Fig. 6, 2580. 

Ratios 

We now bring together the following relations: 
B.t.u. removed from the cylinders per minute = 33.9 nd' ; 
Pounds of water circulated per minute = 33.9 nd' — (T — t) ; 
•T+t 

cS I to I = 2034 nd* ; 



c = 0.25 {1.25+ 7.3 Vv) for fins. 
Let us take v at 28.6, c = 30:1 or 10.03, to = 60°, then 

30.1 ^S + -^^— — -60^=20341^. (IX) 

W = 339nd'-H (T-t), (X) 
are the final expressions for design. The radiator surface for 
a given motor is then related to the temperature range of the 
water, and the quantity of water also depends on this tempera- 
ture range, which may have any practicable value. Let the 
motor have four 5-inch cylinders, so that nd* = 100, and let 
T be 2oo°, then 



30.1 



(S,\/aoo + t X 
s+ 7)(-^- & > 



= 203,400 



13.500 



S+- = - 



Let S, = 0.5 S, then 



80 + t 
11,600 



S=- 



80 + t 

if t=i20, S = 58; if t=ioo, 8 = 64.5; if t = 140, 8 = 52.9: 
if t=i6o, S = 48.3; if t=i8o, 8 = 44.5, and so on. Also, the 
weights of water circulated per minute, for the corresponding 
values of S, are: 42.5, 33.9, 56.3, 85.0, 169. Fig. 11 shows the 
results graphically. 

Conclusions 

The work to be done by the radiator depends upon the size 
and efficiency of the motor. The size of the radiator and the 
quantity of water circulated both depend on the amount of 
cooling which the water is to undergo and on the radiator trans- 
mission coefficient. The last is greatly affected by the distribu- 
tion of the air and water and probably varies 50 per cent, or 
more from its maximum value. Surfaces should be of copper 
or of a composition containing copper; the material should be 
thin, and tubes staggered so that the air currents may impinge. 
If lamps, etc., arc placed so as to obstruct the free impingement 
of the air the effectiveness of cooling will be reduced. Com- 
mercial radiators usually contain from 50 to 100 square feet 
of total surface; the fin surface is relatively less effective, and 
the effectiveness of both fin and principal surfaces varies greatly 
with their arrangement. Within the limits of the curves of 
Fig. 11 the ratio of radiator surface to fire-swept surface varies 
from 12 to 18; the radiator surface per horsepower, from 1.11 
to 1.61. 



1M]~%3.«,>+I«wi fVrv.,4-0 Method of Removing Theie Unsightly 
Eliminating DentS Defect. In the Ca.eofAuto Horn. 



TO restore a dented horn to its normal shape is usually a 
matter for the musical-instrument maker or the manu- 
facturer of the horn, and is not only expensive but also in- 
volves considerable loss of time. By the following -method 
dents can be removed from the "bell" of a horn in the garage 
or at home. The materials necessary are a length of strong 
half-inch wire, solder, a blow torch and vise. The wire is bent 
into a loop of about the size of the dented portion at one end 
and is then soldered to the dented portion. The wire is then 
gripped in a vise or wrapped around another piece, to prevent 
the wire running through the jaws of the vise. The horn is 
now grasped with both hands, and a series of gentle pulls in 
the direction of the arrow will bring the bell to its original 
contour. The solder is then melted with the blow torch, when 
the wire loop comes away, and the operation is finished, except 
for polishing. 



c = 0.75 (1.25 + 7.3 Vv) for principal surfaces; 



When the motor stops suddenly the dry battery may be run 

down. 
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Looking at the Problems of the 

Running the Gamut A « omob,Ie "«»» •» Um " ,u « I 

& Point of View as Presented by 

G. M. Studebaker 



IMPARTING information is a task that has been the puzzle in 
all ages. How to transfer a thought is the great question. 
That the "unusual" is the best way seems to be true, but that a 
strain of sense must run through the whole effort is the founda- 
tion that must be built if the end is to be satisfactory. Monotony, 
to be avoided, requires that the methods employed be varied over 
a wide range, and in this example there is evidence of the un- 
usual. While some of the language borders on the fictitious, it is 
but another way of imparting useful information. 

>U U Accident — Something always connected with a poor 
H I automatic driver. 

Xs% I Acetylene — A gas that tries to escape before reaching 
I *™ I " the headlights. 

Automobile — Formerly a source of much expense and little 
pleasure, now a source of much pleasure and little expense. 

Automatic Starter — Food for the budding inventors. 

Auto Accessories — Articles to separate the autoist from 
cash betimes. 

Attention — A quality much needed to stay on the road. 
^JBLMM I Bolt — A round piece of steel that can never be found 
I ^^fc I ■ when twenty miles from home. 

I Basket — A small, wicker receptacle to hide the lunch 



his 




Brake — The part of the machine always at fault, according to 
the driver, whenever an accident occurs. 

Brake — So called because something usually breaks if it doesn't 
work. 

Ball Bearing — A very ingenious invention which some people 
think never needs any attention or oiling. 

Bug — A small insect very insistent on stealing rides in people's 
eyes. 

Bang — A sound very frequently coming from the tires. 

Carbureter — A small, brass, cup-shaped article much 

I abused and cursed at, but if treated courteously will 
give good satisfaction. 
Chauffeur — The man who is engaged to keep the ma- 
chine from running into trains, pedestrians and telegraph poles, 
but who does not always succeed. 

Cap — A piece of auto wearing apparel that persists in blowing 
off. • 

Chug — The sound emitted from the muffler. To the possessor 
of an auto it denotes how the machine is running, to the would- 
be owner it spells sour grapes and to the farmer it spells dust. 

Cash — The first requisite of an auto owner. 

Cash — What all good auto salesmen are striving for. 

Chain — A prehistoric part of ancient machines that always 
breaks when there is no extra link available. 

Crank — A piece of physical culture apparatus placed on the 
front of all machines. 

Crank — A fellow that has the auto bug under his bonnet so bad 
that he has to have headlights on his bed and his nightshirt 
sprinkled with gasoline in order to sleep. 

Clutch — The grip the fellow in the back seat takes on his girl. 

Canopy Top — Another relic of the ancient days and a very ex- 
cellent thing for the passengers to smash their heads against. 

Cylinder — A hollow, cylinder-shaped piece of metal in which the 
piston plays tag with the spark. 

j/sSBHjBOj Dust— A fine, dry powder that the autoist is never 
'^^^ I withciut. 

II I Damned — A word frequently heard from a dusty, 
\JB^-JJ greasy person under a stranded machine. 

Damned — The first human utterance heard from the driver 
after a blowout. 

Danger— Something laughed at by many drivers. 





Danger — Something a chicken or cow knows nothing about. 
Driver — A careless person entrusted with a valuable machine 
and several exceedingly valuable lives. 
Ditch — An obstruction to be avoided. 

Dust Pan — A metal pan under the working parts to catch all 
the dust and grease and then let it out in a nice clean spot in the 
street. 

Dashboard — The board that rises directly before the front seat, 
so called because it dashes so many insects to their death. 

Engine — The part of the auto that is blamed for all 
the trouble. 

Engine — The part some people seem to think is the 
root of all evil in autos. 
Entrance — A small opening in the side of the tonneau which 
never gets out of order, but which is an annoyance to extremely 
fat people. 

Expert — A man paid 60 cents an hour to fix a machine so that 
it will not run. 

Expert — A man paid 60 cents per hour for going to sleep under 
a machine. 

Explosion — A very powerful energy used to propel people 
through the air. 

Explosion — What occurs when the gasoline becomes agitated. 
Extra Chain Link — Something you never have when the chain 
breaks. 

Elliptic Springs — The springs upon which the frame is sus- 
pended, but which keep the passengers suspended in the air. 

Electricity — A hidden force which, in the form of a short cir- 
cuit, often stays hidden for a long time. 

Extra Tire — Called an extra tire because it makes the driver 
extra tired to put it on. 

f ' m m ! & Fan Belt— A belt that never gets tight, but when it 
I gets loose it causes more trouble than a dozen tight 
p I men. 

Fan — A very humane contrivance placed behind the 



radiator to keep the bugs and insects cool. 
Fender — An excuse to keep the mud off. 

Foot Tire Pump — One of the best auto accessories to reduce 
the flesh and produce a first-rate backache. 

Funnel— The article placed in the gasoline tank prior to an 
explosion. 

Flywheel — A part of the machine many beginners try to grease 
or oil. 

Flywheel — Something always on the go. 

File — A rough piece of steel used to irritate other pieces of 
metal with and also the driver when he can't find it. 

* B Goggles — A disguise, something like a mask, used 
I I so that your undesirable friends can't recognize you 

I 1 • land ask for a ride. 

I I \ r Gasoline — A clear fluid obtained from petroleum. 
This fluid often becomes socially inclined and causes a large 
"Blowout." 

Gasoline — A clear fluid which becomes very ambitious and ex- 
pands wonderfully when fire is applied to it. 

Grease — Not a very expensive article unless smeared on your 
best girl's dress or on the dress of your mother-in-law. 
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Glass— A parasite infecting public roads and auto tires. 
Grease Cup— A thing to be reached for. 

Gloves— An article of auto attire usually left at home or on the 
road. 

Gear — A wheel-shaped piece of metal with cogs, at times very 
immodest as it strips itself. 

Glass Front— A contrivance to pinch your fingers in. 
^■■■■B Hack Soiv — A saw used to saw metals and to hack 

¥J I the hands with. 

Hammer — A favorite tool of many bum auto sales- 
I * * I " men. 



Hub — The part of the wheel where all the spokes are pressed 
into very close relationship. 

Headlight — A costly lamp always placed on the front of the 
car so that in case of accident it will be completely demolished. 

Horn — A musical instrument used to signal the farmer to 
occupy the entire road. 

Hood — A sheet-metal covering placed over the engine and 
which changes its style almost as often as women's hats, hence 
its name. 

Hell— Where you wish the man that sold you the tire that just 
blew out. 

Hell — A strange road, a rainy night, no lights, one large punc- 
ture. 

. W A Insulation — A thin covering over the electric wires 
■ to fool people into taking hold of them and receiving 
0 a shock. 

LAJf Inner Tube — One of the most cursed-at things in 
connection with an auto. 

Inner Tube — A special creation of the Devil himself. 

Inner Tube — The gold mine of the tire manufacturer, the de- 
light of the repair man and the abomination of all autoists. 

Irreversible Steering Gear — A long and formidable name im- 
plying that the front wheels are under the control of the driver 
except when he runs into something. 

Intake Pipe — A pipe that gives the gasoline a free pass to the 
combustion chamber. 

Induction Coil — A device placed on the dash to make the driver 
lose his temper. 

Idle — A term used to designate the position of the gears when 
the engine is running and the car is standing still; more often 
used to describe a highly-paid chauffeur. 
~ - " ; / ack— A too! that accompanies a puncture and helps 

| I'" make more trouble. 
• I 'ack — A tool to be left behind in the road after 

L^^JJF changing a tire. 



Jackshaft — A shaft that turns the sprockets on a double-chain 
drive car, placed under the body in a very inconspicuous place so 
that no one can see it or get at it to repair it. 
JBKRtKM Knock — An unintentional boost of some salesman 
| T,y ll for the competing car. 

W\ II Knock — A peculiar noise coming from the engine 
I" *1* and producing the "sleeping sickness" in the driver. 

Kale — Synonymous with cash and what all autoists must have. 

Knob — The part on the door that only turns at rare intervals. 

Key — A small, insignificant piece of metal that is always miss- 
ing when something is badly needed from the too! box. 

Kerosene — A water-colored product of petroleum whose chief 
delight is to leak out of the side lights. I 

O License Number — The first and last thing a run- 
down pedestrian tries to see. 
License Number — Something never to be loaned to 
r your friend. 



License Number — An article not to be left at home if you want 
to keep out of trouble. 

Laprobe — A large, thick piece of cloth that soaks up rain and 
collects dust. 

Lubricating Oil — A fairly expensive oil that many people think 
it a crime to use. 

Lubricating Oil — A drop of which often saves a long walk and 
much work. 



Lamp — A device used to signal the farmer to jump out and hold 
his perfectly docile horse. 

Limousine — A closed car that the very select ride in so that 
they can't hear the farmers curse. 

Lever — One of the few things that seldom gets out of order. 

Log Chain — An auto accessory sometimes borrowed from a 
farmer. 

^— a Magneto — A small dynamo whose workings are a 
I V Wll mystery to many autoists. 

jvl Monkey Wrench — A wrench used to monkey with 
L"»_AJP di fferent parts of the machine, hence its name. 

Muffler — A tin cylinder supposed to deaden the sound of the 
exhaust, but which succeeds only once in a while. 

Mud — A liquid veneer that disguises the color of the machine. 

Muffler Cut Out — A valve that allows the exhaust to make a 
loud noise and make people think that you have twice as power- 
ful a car as you really possess. 

Motoring — A term used by the "Elite," instead of riding. 

Mile — A unit of measure that is greatly exaggerated or short- 
ened according to the locality that you are in. 

■ Number — Something to be plastered with mud so 
I fkf II that the cop can't see it. 

lu I Nippers — A pair of forceps-like pliers that you nip 
I * ™ I" your fingers with instead of a piece of metal. 



Nut — A square or hexagonal piece of metal which becomes ve 
obstinate at times and refuses to be turned from its accustome 
path. 

Nut — The wise guy that can tell you something about every car 
that was ever made. 

Non-Skid Devices — Merely a base, false, despicable term used 
to separate amateurs from their cash. 

Xon-Skid Dczices — A device on the rear wheels supposed to 
keep the new driver from going into the ditch. 

Non-Skid Devices — A delusion and a snare. 

Neutral — The position of the gears when the engine is running 
and the car is standing still, more often the position of the pas- 
sengers when the irate farmer demands damages. 

Naphtha — A brother of gasoline and just as irritable when fire 
is applied. 

Nail — A small parasite infesting auto tires, quite harmful to 
the owner's temper and pocketbook. 
Noise — Something many autos leave behind but cannot lose. 
M Oil— The substance that makes the auto such a 
I smooth proposition. 
Ill Oil Lamp — A lamp especially constructed so that it 
I I" will burn the hands of the unfortunate holding it. 



Oil Can — A receptacle for holding oil, generally empty when 
most needed. 

Odometer— An instrument placed on the dash to register the 
number of miles traveled and often used to see whether the far- 
mer told you the correct distance to the "Little Jog in the Road." 

Outer Tire Casing — Sometimes a very stiff proposition to buck 
up against when changing a tire. 

Outer Tire Casing — Something to be sold to the junk dealer. 

Pliers — The greatest friend a motorist has among 
the tool family. 

Pinch — A crease in the inner tube that often causes 
a puncture, but what generally occurs to your hands 
ig a puncture. 

Polish — What the garages always charge you for but seldom 
produce on your brass. 

Punch — What you receive if you get too gay with the starting 
crank. 

Pressure Gauge — An instrument that attracts much attention 
when you are pumping up a tire with a hand pump. 

Pail — A contrivance that generally allows all the water to leak 
out before you reach the machine. 

Pump — A mediaeval form of torture. 

Pump — An instrument to put the blood in circulation. 

Puncture — A necessary evil of automobiling that must be en- 
dured. 
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Puncture — An occurrence that will make a preacher swear. 

Puncture Cement — A cement used to soothe the feelings of the 
punctured tire and to spoil your clothes with. 

Perspiration — Something that flows freely and gets into your 
eyes when you are inflating a tire with a hand pump. 

Perspiration — Something that always accompanies a puncture. 
>gMP Quadrant — A part of the machine there is no use 
I telling you about. 

II I Quietness — An elusive quality that is much sought 
I I W after by many manufacturers. 



Questions — Things to be avoided by salesmen of poor cars. 
Quickness — The quality most noticed in gasoline when it ex- 
plodes. 

Quart — A varying measure in different garages. 
>JM | Radiator— The first part of the machine to hit you. 
I II Road Map — A lying map that always tells you how 
| I to go to the wrong place. 

1 * g I F Road Map — A map that helps you to roam aimlessly 
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over the country without getting to any particular place. 

Running Board — A board for nervous passengers to pace up 
and down on. 

Rut — A place where the road ceases to be on the level with you 
and tries to give you a rough deal. 

Repair Kit — A kit of tools intended to make repairs with, but 
more often used to show your admiring friends. 

Reflector — A part of the headlight that the women use for a 
mirror. 

Rim — The part of the wheel that the tire slips off of quite 
often. 

Rimmed — The way you feel when a brand new tire blows out 
after having only run it ten miles. 

Reverse Gear — A gear to fool the engine and make the car go 
backward. 

Skid — A sidewise, switching movement of the rear 
end of the car which produces sea-sickness. 

Speed Maniac — A species of human being, intoxi- 
cated with speed and who is best characterized by 
"Here he comes, there he goes." 

Shock Absorber — A device to prevent the rear seat passengers' 
heads from damaging the top. 

Spring — Ordinarily placed on a machine to give the passengers 
exercise and thereby remove the monotony of a smooth ride. 

Screw-Driver — A very useful tool very often used by the new 
auto owner as a pointer when explaining the mechanism to his 
friends. 

Sparking — A very delightful diversion, generally confined to 
the rear seat. 

Speedometer — A speed-indicating device used to show your 
friends how fast you are going and to scare the wits out of them. 

Steering Wheel — A wheel the driver can grasp to keep himself 
from falling out. 

Slozv — A word that some auto drivers seem to know nothing 
at all about. 

>J— Tire — A round, hollow piece of rubber for the de- 
Ivelopment of the autoist's muscle. 
I p| Tire — Something to be cursed at when flat. 
I * > V Tire — An air receptacle especially constructed to 



allow the air to escape. 

Tool Box — A box to leave unlocked and lose the tools out of. 

Tool Box — A box that on an auto is the substitute for the attic 
of the house. 

Tanks — The hilarious persons in the rear seat. 

Tools — Very necessary articles that the auto salesman posi- 
tively assures you that you will never need. 

Top — A covering to allow the rain to leak through. 

Top — A covering for the passengers to bump their heads 
against. 

Tonneau — A padded enclosure to juggle the passengers in. 
Tread — The part of the tire that runs over pedestrians. 
Tail Lamp — A greasy lamp, always placed on the rear of the 
body so that it can collect all the dust. 
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Universal Joint — A squeaky, power-eating, grease- 
| throwing nuisance. 

Under Pan— An especially constructed pan, placed 
' under the machine to keep the noise from annoying the 
chickens as you pass over them. 

Union — A connection between two pipes; like many labor 
unions it often refuses to work. 

Union — A connection between two pipes which delights in com- 
ing loose and spilling the gasoline or water along the road. 

Underpowered— What many beginners think of their machine 
when it will not climb about a 50 per cent, grade on high gear. 
f ^« 3 Valve — A very important part of the engine that re- 
W W I quires grinding work on the part of the driver. 
\M Vent — A very polite term for a hole in a tire. 
1 gj >r Varnish — A shiny finish put on automobile bodies 
for young boys to scratch their initials in. 

Vise — A bench tool that can become very attached to a piece of 
metal. 

Vulcanise — A very high sounding term garage men apply to 
the process of rotting your tires. 

Vibrator — A small, nervous piece of steel that imparts some 
of its nervousness to the driver. 

/M B Wheel — A part of the auto that believes in the old 
|V VTl I adage, "One good turn deserves another." 

yy II Wobbly — A very prevalent disease in rear wheels 
I * * I P and axles. 

Water — A chemical compound that many autoists would do 
well to drink more of. 

Wind Shield — A glass partition placed over the dash to pre- 
serve the complexions of the fair sex. 

Wind Shield — A glass front for small boys to throw stones 
through. 

Wrench — A tool carried by most autoists, but what generally 
occurs to your hand while using one. 

Washer— A small, round, flat piece of metal with a hole 
through it, so called because you generally have to wash your 
hands after removing it. 

Waste — A cotton substance used to wipe off grease and oil, 
so called because so much of it is used. 

Wind — An evasive substance that all autoists try to keep in 
their tires. 

Wind — A substance that many auto salesmen would do well to 
force into their tires instead of in the customers' ears. 



Minus quantities. 
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The Ability of the Magneto Can 
MagnetO Performance Not Be Greater Than the 

Strength of the Spark Plug. 



WHEN a magneto is used as the source of electrical energy 
it is so contrived that it builds up its voltage, increasing 
until the resistance of the spark gap in the spark plug is broken 
down, and if this is true the higher the resistance of the spark 
gap the higher will be the voltage of the magneto. High resist- 
ance in the spark gap is brought about by increasing the length 
of the same, but if the porcelain fails in point of dielectric 
strength the length of the spark gap may be regarded as in excess 
of that allowable. 



High Tension Cable Insulation Tests — It has been found 
that the heat which abounds around motors is high enough to 
affect the insulation resistance of the high tension cable unless it 
is so made as to take this issue into account. Good cable, as 
selected for ignition work, tests up to about 27,000 volts before 
breakdown — high enough to serve very well, especially if the 
spark plug becomes the limiting factor. 



Digitized by 



Google 



March 2, 1911 



THE AUTOMOBILE 



613 



The Trend of Events 



Points to the Further Refining 
of the Automobile, Notably the 
Motor, and to the More Efficient Use of the Gasoline. There Are Other 
Pending Refinements, Too 



Points to the ultimate use of solid fuel, made up of gasoline 
which will be solidified by some process that will make it 
more efficient in use and less troublesome to store ; it will 
come in bricks, by the pound, and will be as safe as a cord 
of wood. 

Points to the use of the worm gear in commercial automobile 
work, it being the case that the freight automobile is a 
particularly advantageous mechanism in which to employ 
the worm gear. 

Points to the elimination of spring breakages through the use 
of possibly 24-inch cushions, thereby making it comfort- 
able for the occupants of the automobile, allowing at the 
same time the use of heavy springs and more metal in 
them so that they will be long-lived. 

Points to the automobile engineer as a type of man who will 
supervise the making of good roads — the time is nearly 
here when the taxpayer will reach the conclusion that the 
automobile is a part, and the road is the other part — the 
component parts must be made under the same manage- 
ment. 

Points to the placing of the magneto on one side of the motor 
and the fuel equipment on the other side; the idea being 
to keep the "match" as far as possible from the wood. 

Points to the use of the double-ignition system in which both 
magneto sparks will be used all of the time and the fuel 
will be lighted at two points at the same instant — the 
motor will run if one magneto fails, and this is the safety 
device that the automobilist will rely upon instead of 
having an auxiliary ignition equipment at hand, ready to 
use (?) if the main ignition system fails — the supernu- 
merary idea has not proven to be a good one. 

Points to the ultimate use of hydro-carbons (in the place of 
gasoline) of the class that will have to be heated before 
evaporation will take place ; even now it is a good idea to 
heat the air as it passes into the carbureter, and it may 
be an economy to heat the gasoline as it sprays out of the 
nozzle. 

Points to the use of two pneumatic tires on the rear road wheels ; 
the life of the tires seem to be so much longer than there 
is an actual saving of one-third of the tire bill. There is 
no reason why this idea should be confined to overgrown 
limousines. 

Points to the prevention of the formation of carbon in the 
cylinders of the motor— rit is a mere matter of vaporizing 
the fuel before it enters the combustion chamber and reg- 
ulating the supply with respect to the amount of air that 
is used at the same time. 

Points to a higher thermal efficiency of motors and a lower fuel 
consumption as a direct result — it will be understood that 
the formation of carbon in the cylinders is also a sign 
of low thermal efficiency ; cure one of the evils and you 
will then have a strangle grip upon the other. 

Points to more substantial chassis frames than those which seem 
to fail in service, not because they are too weak for the 
static load, but due to the motor gyrations and other 
kinetic phenomena. 

Points to the more careful riveting of the crossbars to the side- 
bars ; frequently the rivets fail in service — this happened 
recently in a $6,000 automobile of a foreign make, thus 



showing that the disease is not of the "poverty" order 
class. 

Points to better lighting equipment, and a superior understanding 
of the necessity of good lighting facilities. Those who 
ride in relatively small, slow-going automobiles are in need 
of reliable tail lamps, and the cars that go fast should be 
fitted with headlights that will cast a beam of great power 
free from "glare." 

Points to a better understanding of the bearing question and to 
the use of larger ball bearings than those which "grace" 
responsible places betimes — the bearings represent the 
(noiseless) life of an automobile. 

Points to the reign of the freight automobile in place of the 
animal transport for all work of an exacting character, 
and to the fact that some merchants are making the mis- 
take of proceeding along "horse" lines, with the result 
that they will have a "dead" investment long before they 
awaken to the fact. 



Gasoline Causes Carbon 



Lubricating Oil Is Charged 
with Causing Carbon In 
Cylinders, but It Is the 
Gasoline That Does Most 
of the Mischief. 
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INNER surfaces of the combustion chamber, unless they are 
kept free from incrustation, will materially reduce the good 
performance of a motor. 

Knocking will follow if the pressure wave increases at a very 
rapid rate to a very high point, and this condition will be in- 
duced if a coat of carbon or other heat retarding substances is 
formed over the internal surfaces of the cylinders. The amount 
of the formation will not have to be so great as to increase the 
compression as is so generally believed, but just enough to pre- 
vent the heat to pass to the water jacket, at the time when the 
excess will induce a sudden increase in the pressure wave. 

Carbon will coke out of the gasoline, if the same is in excess 
and the heat is applied at such a rapid rate, at the high tempera- 
ture required, to break down the gasoline structure ; all the car- 
bon in the fuel, under these conditions, which does not pick up 
oxygen, will coke out. The excess gasoline will not find oxygen 
sufficient to produce carbonic acid, carbonic oxide or water, and, 
all that can be formed, under such conditions, will be coke. 

This trouble is mostly charged up to lubricating oil, but it 
is now fairly well established that much of it is caused by the 
presence of an excess of gasoline, same thing from this point of 
view, lack of air. 



Gingham : Tell us about that ride that you had last Fall ! 

Gusto : Oh ; down in Virginia. The "cluck" got by somehow, 
but we went pouring forward with impetuous speed and when 
that telegraph pole got in the way I poured out ! 



Gilgus: How do you like your new automobile? 
Corny: The salesman said that it had all of the impregnable 
virtues; I began to see daylight. 
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Good Winter Suggestion * Is toA - D *■**•*•"»•• 

00 That We Owe the Sugges- 

tion That a Very Small Supply of Electrical Energy Will Keep 
Radiators from Freezing 



ANTI-FREEZE mixtures are all more or less objectionable, 
so I have devised something better to keep my cooling 
fluid from freezing in cold weather. A small heat unit from an 
electric soldering iron made to use a six-volt current was placed 
in a metal receptacle so connected with the hose that carries the 
water from the radiator to the engine that the heat would be 
conveyed to the water as it passed. When the car was left out 
in the cold the current from a 6-60 storage battery was switched 
on to this heater, and the water was kept reasonably warm as 
long as the current remained on. The cylinders were also 
kept warm, as the water slowly circulated by thermic action, so 
that cranking was a Summer job. 

Running home on an empty rim always injures the rim, more 
or less. I took an old steel-rivet studded leather tread and 
trimmed it with tinner's shears so that the width would slightly 
exceed that of my wheel rim. To the inner side I riveted a 
piece of thick rubber belting, as wide as the space between the 
flanges. The combination thus formed was placed around the 
empty rim with the narrow part between the flanges and the ends 
cut so that they would lack one-half inch from meeting. To 
each end were riveted the separated halves of a metal hinge 3 
inches wide, and arranged to hold the ends close together by in- 
serting a wire nail where the hinge rivet formerly was. By 
placing this protector around the wheel, with the belt part in the 
groove between the flanges, inserting a wire nail and bending 
the end to retain it, I have a spare tire that will carry me home 
without fear of injury to my rim, and one that can be put on in 
two minutes. When not in use it may be folded up and stored 
away with convenience and safety. Two of them may be car- 
ried easily if so desired. 

A warm intake manifold will vaporize the gasoline better than 
a cold one. A very satisfactory way to alter any car so that 
this result may be attained is to tap the water pipes at the top 
and bottom of the motor and introduce a coiled flexible copper 
tube by unions so that the pipe shall surround the manifold three 
or four times. The hot water flowing through this pipe when 
the engine is running will keep the manifold hot, and will not 



introduce any obstacle to the passage of the vapor into the 
cylinders. 

An automatic circuit-breaker should be introduced into the 
speedometer construction in such a way that it could be set to 
open the circuit and stop ignition when the speed of the car ex- 
ceeds the limit for which it is set, and as the car slows down will 
re-establish the circuit. 



Irving: Look at my clutch; what do you say is the matter 
with it? 

Mechanic: (Squinting) The idea was borrowed from the 
Ancients ! 



Back Kicks Plentiful 



For the Man Who Disregards the 
Right Way to Crank a Motor, 
There Is Trouble in Store. 



THE learner who is afraid of a back kick is the one who is 
most likely to get it; his very timidity results in his for- 
getting that he failed to retard the spark before cranking the 
motor. It is understood, of course, that the spark should be 
retarded so that ignition will take place after the piston comes 
up on the compression stroke, dwells at the end of the stroke 
for a time, and then recedes in the act of making the power 
stroke. If the spark is retarded five degrees, the piston will be 
across the dwell point, and will be sufficiently on its return 
stroke so that if the mixture is ignited the force will be effective 
and positively in the desired direction. If the autoist disregards 
the retarding of the spark and then laboriously pulls the crank, 
using both hands, he is making every point in favor of a re- 
sounding back kick, which should, according to the law of 
probability, make him eligible for a trip to a near-by hospital, 
and he will get off easy if he has nothing worse to complain of 
than a broken arm. 

The danger attending a back kick is much accentuated in the 
types of motors which have a high compression. The rate of 
flame travel increases with compression, and unless enough en- 
ergy is stored in the flywheel in the act of cranking to overcome 
expansive forces which retard the piston in its upward travel, 
this character of difficulty is especially likely to creep in as the 
product of high compression, and a lazy method of cranking. 



Driving and Drivers 



James S. Madison Presents the Interest- 
ing Side of a Very Important Subject 
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First road experiences were obtained in a "physician's phae- 
ton," of roomy and generous proportions, supplied with a wide, 
deep seat comfortably, even luxuriously, upholstered. It had a 
high patent-leather dash curving slightly toward the front, and 
a leather top, reaching well forward, which with its side cur- 
tains and rubber blanket gave the occupants ample protection 
against wind, rain and snow. It did not have the glass wind- 
shield or the celluloid curtain of these days, but it was a most 
satisfactory vehicle. It was always in commission. Day after 
day, month after month, in winter and in summer, it carried its 
owner surely, if slowly, to the call to duty or the call to pleas- 
ure. The ratio of the former to the latter seemed at times 
disproportionately large, and the opportunities for drives not of 
a business kind unnecessarily few and limited. However the 
duties, as in every man's life, were insistent in their demands 
and inescapable, a combination that we are taught is not to be 
deplored. 



The pleasure trips when they did come were joys — not joy 
rides— of the first magnitude, because of owner's never-failing 
weakness of hearing at all seasons the voices of the woods, of 
the hills and valleys, and the rivers and streams running through 
them. He does not feel that he should be blamed too harshly 
if his auditory nerves are able to detect the faintest whisper 
coming across the fields from these sources, while they may at 
times respond only sluggishly or not at all to tones that are 
clear and distinct to others. 

He counts every hour on the road a gain, every hour off of 
it a loss. As a result of this feeling he has traveled many 
miles in short trips and long ones. 

When touring in the phaeton forty miles a day was a fair run. 
Going along the highways and country roads at this rate of 
speed gave one a splendid opportunity to see and interpret after 
one's own fancy all the high lights and shadows of the open. 

The motor attached to the phseton was of a prehistoric model, 
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a sturdy "one-lunger," weighing 1,250 pounds, which developed 
one horsepower. The fuel used was a correctly proportioned 
mixture of hay, oats and water. The transmission provided two 
speeds forward and a reverse. The low speed gear was en- 
gaged by a light tap on the back with the lines and a "Git ep." 
After sufficient momentum was gained the change to high gear 
was easily accomplished by repeating this proceduit with a little 
more emphasis. The speed could be further increased by the 
use of the accelerator — a light flexible device which was easily 
removable from its socket on the dash. 

To turn around in a narrow street or back out of the garage 
the reverse mechanism was employed. If the motor were in 
motion it was brought to a stop by the use of "Whoa !" and by 
exerting at the same time a backward pull on the lines. By 
use of the word "Back," clearly and sharply spoken, and exert- 
ing a little more pull on the lines the vehicle would move in 
a backward direction. No brakes were provided either on the 
transmission or on the hubs of the rear wheels. All the brak- 
ing was done by the motor, which is in accord with and the 
basis of the best modern practice. There was no shaft drive, 
but a shaft steering arrangement. 

Proper Disposition of the Tool-box 

The tool-box under the seat contained a monkey-wrench, a 
pair of pliers, a jack, box of grease and a device consisting of 
a long strap and heavy weight which was attached to the head 
of the motor whenever it was to be left standing for any length 
of time. There were also some odd bits of twine and copper 
wire. With this outfit any ordinary roadside repair could be 
made. 

In those early days the miles traveled were not measured by 
odometers; there were no speed laws excepting those referring 
to the crossing of bridges; there were no blue and white enamel 
guide-posts; no "Danger, Go Slow," or "Sharp Curve Ahead" 
signs. The unpretentious country taverns were not adorned 
with the now familiar "A. A. A." or "A. C. A. Official Hotel." 
The "gasoline" sold at the different points along the road was 
different in composition and color. Much of it was a foaming 
amber liquid that frequently produced unfortunate results when 
poured into the tank for which it was intended. 

The rules of the road were simple. The courtesies of the 
road were a little more elaborate but wholly delightful, involv- 
ing a stop of longer or shorter duration for a little cheerful 
gossip with a friend or acquaintance, including the exchange of 
more or less valuable information concerning the crops, the 
weather, the government, the miserable roads with their water- 
bars and inches of dust, even as we gossip now, fellow motor- 
ists, at the well-managed hostelry where we foregather at the 
end of the day's run. The only difference I can observe be- 
tween these conversations and those of the earlier days is a little 
more restlessness, a little more eagerness to get on to the next 
stop, a somewhat less cheerful and philosophical attitude toward 
the inevitable incidents and accidents of motoring. 

It is not a serious matter to have your ear greeted by the 
hissing sound of escaping air that informs you that a misplaced 
nail or tack has pierced your rear left tire. 

It Is Sad to Have Some of the Cylinders Missing 

It is not a cause for sadness to discover that your car is limp- 
ing along with one or more cylinders not firing, even though you 
may have to spend a little time — you know you have all the time 
there is — to find a loose or broken connection, or a cracked por- 
celain in a spark-plug that has already given you 12,000 miles. 
But even if it should have been in service only twelve miles the 
eternal verities are not thereby changed. 

It is not a cause for profanity or other form of bad manners 
to learn that the clutch is slipping. Probably no one is to blame 
but yourself. But if it should be due to the negligence of the 
garage man or your chauffeur you might as well be agreeable 
about it. Bad temper will not mend it or prevent the same 
thing happening again, but it will mar your pleasure and make 
your guests uncomfortable. 



It is not a cause for gloom or depression when the battery 
begins to show evidence of running down. They are made to 
run down. 

The time will inevitably come when the magneto will tempo- 
rarily cease to give you its highly satisfactory service. It is 
permissible to regret but not to grumble at its failure. 

It is not a tragic occurrence to have the differential go wrong. 

It is not a cause for unhappiness to awaken from an exciting 
dream which you have been having at the rate of forty miles 
per hour to realize that your trusty motor is for once standing 
motionless on the road with a fractured crankshaft. Even the 
fact that you are ten miles from the nearest town does not 
make it a misfortune. It is conceivable that it may be inconveni- 
ent for you to tramp along the dusty road or across the hot 
fields for a mile or more to the nearest farm, seeking the as- 
sistance of the farmer and a pair of horses. You may very 
likely learn that he has gone to town and will not return for 
several hours. Here is a peculiarly effective combination of 
circumstances that will produce an explosion of no mean dimen- 
sions or several of them if you are that sort. But you might 
just as well or better save your ammunition and look for the 
humorous side of the matter. Search for it if it is not at once 
apparent. You should have no difficulty in seeing it if you are 
not inclined to view affairs in general from a purely personal 
standpoint. Nine out of ten of your friends, your best friends, 
would see it instantly. If you can force a laugh or even a 
smile from the overwrought person you will later recognize 
as yourself, it will aid you to appreciate the laugh-provoking 
qualities of the sequel. 

Look Out for the Farmer When He Comes 

The farmer will arrive sooner or later with a two-horse team. 
After hitching up to your front axle he will in his dirty overalls 
and drooping "hickory" hat place himself with perfect uncon- 
cern in the front seat against your elegant upholstery and tell 
you he is ready to proceed. You, if you are a man of courage 
or humor, will take your place alongside of him hehind the 
steering wheel, or if you are a being deficient in courage or 
humor, you will detail the chauffeur to this duty while you will 
occupy the more strategic position on the run-board or walk 
along ahead. Probably you will face the music. When your 
companion gives the word you release the emergency brake, 
adjust the gear lever, throw out the clutch and then absent- 
mindedly open the throttle and move the spark lever back and 
forth over the quadrant. If she does not start on the spark — 
she usually does, you know — you may thank your lucky stars, 
not that your brain is working with the precision born of long 
habit unconsciously controlling your hands and feet as it always 
has done, but that you haven't a pair of plunging horses, fright- 
ened by the terror of the mysterious noises of the unseen motor 
almost under their bodies. 

Your beautiful 30, 40 or 50 horsepower car presently begins 
to move, being drawn by 2 horsepower. You try to look un- 
concerned as you hold the almost lifeless steering wheel. You 
have a strong impression that you must appear silly or foolish 
or both to others. You do. But you might as well get over 
that feeling. Perhaps it will aid you to recall the oft quoted 
"Laugh and the world laughs with you." You must laugh or 
the world as represented by every little urchin, every school 
girl, every man and woman that you meet — and there will be 
dozens of them — will laugh at you instead of with you as they 
did at me under similar circumstances. 

The worst offenders against your dignity and pride will be 
your fellow motorists. Some of them, because of their good 
breeding, will attempt to disguise their merriment, but you will 
notice out of the corner of your eye many evidences of sup- 
pressed smiles and giggles. Some of them will be frankly and 
boisterously hilarious. You need not consign them to the re- 
gions of less altitude and higher temperatures. They are taking 
a rational, human view of the situation. Your view of it is 
apt to be somewhat distorted. 

It is not a cause for grief to find most of the roads in your 
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section badly worn and liberally supplied with water-bars. All 
roads are good; some are better and some are best. Do not 
fail to impress upon yourself that it is a great privilege to be on 
any road. This is infinitely better than being imprisoned eight 
or more hours a day in the shop, or factory, or office, or bank, 
or study, or sitting around at the club testing your capacity for 
certain liquids, or your ability to win or lose a rubber. There 
are millions of your fellow men who will never have a chance 
all their lives of riding in a motor car over any kind of a road. 

When you are on a road that jolts and jars the car until it 
rattles don't forget that the good road is just ahead and that 
there are thousands of miles of it if you know where to look 
for it. If you don't I'll confide to you that a hundred mile trip 
into Massachusetts or New Jersey will open to you an earthly 
paradise. You will find them elsewhere also, but these two 
States are mentioned because they have advanced to a higher 
point in civilization as is evidenced by their fine roads than many 
of their sisters. 

Do you belong to the class of drivers who deserve good roads 
for your car and yourself? Perhaps you may not be worthy 
of good roads — the next to the highest prize in the automobile 
world. Many of us are not. Many of us are not worthy to 
own even an out-of-date, one-cylinder runabout because we do 
not respect the rights, the pleasures, the comforts of others. 
We show a lack of consideration on many occasions. Many 
of us are too self-centered; too much given to going our own 
gait,' forgetting or never awakening to the realization that we 
have no more rights or privileges on the streets or highways 
than the farmer driving a horse, or his child driving a cow, or 
a decrepit old negro driving a mule hitched to a ramshackle 
wagon, or the woman on her way to market, her back bent 
under the weight of years and her burden, or the peddler with 
his pack, or, the last and least of these, the dirty, slouching 
tramp who uses the thoroughfare for the same purpose as we do 
—to get from one point to another. Do you belong to the class 
who habitually or even occasionally is oblivious of the rights 
of these? 

No man who drives his own car or pays another man for 
driving it, no matter how fine a car it is, should be unwilling 
to slow up, particularly when the road is dusty, when he is 
passing his fellowman, especially those in an humbler walk, 
in order that he may not cause them to be covered by a mad- 
dening cloud of dust that will fill their eyes, nose and lungs, to 
say nothing of clothes. If the traveler on foot or the driver 
in the slower moving vehicle should have it in his power to 
stir up a thick cloud of dust that would envelop us from head 
to foot as we passed him we would probably make a tremendous 
row about it. I can hear and feel the indignation, the denuncia- 
tion of the outrage, the fulminations and reverberations that 
such occurrences would cause. 

Sympathy Is a Good Commodity to Entertain 

Our sympathies should always go out to the farmer, espe- 
cially the fanner living near a large town or city. Every time 
he goes to the market with a wagon load of the products *of 
his toil he is honked at by every passing motorist and must 
turn out for them many times during the day. If toward the 
evening when he is weary and his horses tired, is it at all sur- 
prising that he should not obey with any great show of alacrity 
the peremptory signals of many succeeding horns? 

To the average user of the roads the automobile is a pestif- 
erous, evil-smelling, dust-raising, dangerous and in some cases 
death-dealing engine that goes whizzing through the country at 
an excessive rate of speed, leaving in its wake many wrecks — 
the wrecks of the rights of others. Many of us in driving 
fifty miles make fifty or more enemies because we disregard 
the rights of fifty people. There are only two really tragic 
phases of motoring, this is one of them. The other is the un- 
avoidable accident as the result of which human limbs are 
maimed or lives blotted out. The word unavoidable in this 
connection is used advisedly. There are a few, a very few, 
accidents of this kind. The vast majority are not in this class 



and result only from two causes — carelessness or too great speed. 

A recent authoritative estimate of the number of automobiles 
in this country shows that there are almost a half million. The 
number is becoming ever greater. On the shoulders of the new 
owner or driver who will find a cordial welcome to the ranks 
from the older motorist a great responsibility is placed. It is 
upon this ever increasing number of new recruits we must rely 
to lessen the antipathy and antagonism to motor cars. 

Don't Forget that the Observer Is Always There 

It is well to remember that when one takes his first, fiftieth 
or thousandth ride one is usually under observation, much of it 
hostile, every mile of the way by a non-motoring public that is 
rationally jealous of its rights and quick to resent an invasion 
of them. Whether we wish it or not every time we take the 
car out we are inevitably placed in the class to which we prop- 
erly belong. The manner of our driving will show some measure 
of our breeding, our training, our habits, our mental attitude 
toward our fellows. We cannot successfully disguise meanness 
or selfishness or other defects of character. It will come to 
the surface beyond question. This we are powerless to prevent 
But we can strive to eliminate the weakness or meanness. The 
way a man drives a car is a valuable index of his character. 
An hour in the seat beside him will tell you more about him 
than days of ordinary intercourse. 

Judging from a somewhat extended acquaintance and experi- 
ence, I do not believe that there is any larger proportion of the 
careless, the selfish or the reckless among automobilists than in 
other large classes of people. But the proportion is still too 
large, and I appeal to you to help us make it smaller. 



When This Condition Manl- 

Sweating Carbureters '««*•• To ° Much Gasoline is 

Being Vaporized. 



WHEN a carbureter sweats, it is due to the refrigerating 
effect caused by the vaporizing of the gasoline. Every 
liquid, when it is changed from its liquid state to a gaseous 
form, absorbs heat from its surroundings and the temperature 
of the surroundings is lowered. The amount of this refrigerat- 
ing effect depends upon the characteristics of the liquid em- 
ployed. Gasoline, for illustration, does not refrigerate nearly as 
much as anhydrous ammonia. The mere fact that the carbureter 
exterior and perhaps the intake manifold frosts up is a sign that 
a considerable amount of gasoline is being vaporized, perhaps 
too much. It might be well to readjust the carbureter with a 
view to starving the mixture with the hope perhaps that there 
will be less frosting and that the mixture will prove to be more 
efficacious for its purpose. The fact that there is no frosting 
must not be taken as an absolute sign of good working condi- 
tions, because if the liquid goes into the combustion chamber 
before it vaporizes it will then "crack," forming a carbon deposit 
over the internal surfaces and arouse trouble in consequence. 



Close Inspection Is Desirable — A new automobile is sup- 
posed to be in good working order; it even offers evidence of 
this necessary qualification when it is delivered to the owner's 
garage under its own power, or when it responds to a sufficient 
demonstration to warrant its owner in making the purchase. 
Even under the most favorable conditions it is wise, especially 
for a new autoist, to expend quite a little of his time in going 
over the mechanism in detail, partially for the purpose of be- 
coming familiar with the construction, and finally with a view 
to ascertaining if all the units are properly related to each 
other, and if the bolts are fetched up with their heads against 
the bosses, the nuts in tight relation and the cotter pins in place. 



When superstition overtakes the automobilist who is trouble- 
hunting, a good cigar is the medicine to use. 
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Where the Don'ts Come In TXZ£™t'XZ 

at the Moment of Weakness — Don't Make Mistakes 



Don't work with the head if it tires the brain — try working with 

the hands; that is easy! 
Don't want the things that are not to be had, or accept the 

things that you do not desire. 
Don't give endless attention to the minor points— there will be 

no attention left for the great main question. 
Don't allow yourself to become busy thinking how the interest 

on the mortgage can be met; buy an automobile; that 

will check up comfortably with your "free" cash in hand. 
Don't try to extend the quail season; those who are noted as 

monumental failures, "quail" before everything! 
Don't the door that looks as if it were "seldom" opened, lead 

to the office of the man who manufactures failures for 

a living — in this trade all are manufacturers; none are 

consumers. 

Don't hustle breathlessly up to the salesman with your money 
creeping out of your trousers pocket and then begin to 
question him about the quality of the car; he will know 
that he would not be able to chase you away even with 
the aid of a wounded tiger. 

Don't go back to the farm just because some writer says so; 
ask him what he knows about it? 

Don't fail to expend gray matter unstintingly on the thing that 
is about to absorb all- of your spare cash. 

Don't forget that failures are nothing but fine-print explanatory 
notes. 

Don't stand in the way of a beam cast from a 50,000 candle- 
power searchlight, and then think that you are the bril- 
liant orb that is illuminating the landscape. 

Don't discourage the rest of the world by playing the part of 
failure; every man has his following. 

Don't peach on yourself if you have a few misgivings; trudge 
right along, there is an ending to every road. 

Don't cudgel your brain for the language that will be false if 
it is given utterance; tell the purchaser just how things 
are — he will know that he is entitled to pepper and salt 
with his meat 

Don't forget that it is an ancient trick of the smuggler to con- 
ceal all of the things that will expose his trade. You 
have to be sure that he does not smuggle a poor lighting 
system into your domain. 

Don't let the seller reduce your "direct tax" so much as to 
get you wondering how it can be done; there may be a 
compensating factor for him in the form of an "indirect 
tax." 

Don't help the illicit distiller of bad ideas to propagate them— 
support the more worthy plans with your patronage. 

Don't disregard the rule; when things happen it is in bunches; 
that is why a good automobile is good all over. 

Don't allow your ambition to take fire by friction; the flame 
may be difficult to extinguish. 

Don't combine the qualifications that may be described as trust- 
worthy, insignificant, and none too good at that. 

Don't express a preference for "foxy," brilliant, and expert. 

Don't allow hazy apprehension to keep you from making head- 
way with a plan that your good sense tells you is prom- 
ising. 

Don't work under trying conditions; just take an hour off and 

wipe, out a few of the conditions. 
Don't go into a drug store without discovering that the bottles 



on the shelves are like men — some hold poison, others are 
filled with water, and the elixir of life resides in not a few. 
Don't pursue a short-sighted policy — the best in the long run is 
the right idea. 

Don't look for tangible proof of the fact that the car that your 
fancy has an affinity for is what you want if your horse- 
sense shies — it is the seller's place to hand you all the 
tangible proof you require. 

Don't get excruciatingly stung; a new automobile may cost a 
little more — it is worth more. 

Don't do plain and fancy sharpshooting with your pocketbook 
as the target; buy what you have a real need for — 
nothing more. 

Don't go to the show and invest in an "insusrgent" automobile — 
get a "regular." 

Don't rehearse the mistakes that have been made by your ac- 
quaintances, finding yourself so much in earnest that you 
actually pay for the rehearsal. 

Don't purchase an automobile if the salesman states that it 
has consistently performed for ten years; a thing that is 
consistent for so long a time and is still looking for a 
reputation, must be in bad some way. 

Don't forget that some of the mixtures that bad chauffeurs in- 
dulge in is enough to keep one talking for six hours after 
he dies. 

Don't forget that sentiment butters no parsnips — when the sales- 
man cries in your lap, loan him your handkerchief, but 
keep your hand on your purse. 



In Reducing Weight 



Go at It on a Baal* of Sound 
Information and the Right Hy- 
pothesis. 



REDUCING weight, while it was an evolutionary process, 
involving four or five years of persistent effort, demands 
two things, ». e., (a) the utilization of dynamic material, (b) 
the careful working out of the proportions of the parts in order 
that the extreme fiber strain would be within practicable limits. 
Engineers are very fond of quoting what they call a dictum, 
"a chain will be as strong as its weakest link." This dictum 
sounds as if it were the very essence of wisdom, but a chain is 
by no means an automobile, and while it is a relative simple 
process to make all the links nearly of the same strength in a 
chain, it is extremely difficult to make all the members of an 
automobile so harmonious in their several relations that they 
will each of them serve under precisely similar conditions. 

There are a thousand reasosns why designers are not yet pre- 
pared to assure equality of work of the several parts in the 
make-up of a car, although the situation at the present time is 
almost up to the point where standardization may become a 
reality. In the meantime, when the new automobile is put into 
commission, it will be well to remember that legitimate expec- 
tation is positively limited to the loading of the car within the 
limits as fixed by the number of seats available as it comes from 
the maker. Any extra weight which is placed as a burden upon 
any automobile is bound to react against the owner, and it is 
sure to add to the cost of maintenance. 
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Comparison of Indicator Cards 



Using Steam 
Indicator 

Cards as a Basis, Internal Combustion Motor Cards Are Compared 



AMONG those who are busied with internal combustion 
motors there are quite a number whose previous ex- 
perience was with steam engines, and they understand 
the characteristics of indicator cards as they are taken from 
steam engines. When indicator cards, in other words, mano- 
graph cards, are taken from internal combustion motors, how- 
ever, the interpretation that has to be made is a little more 
difficult to master, but it would seem as if this shortcoming 
might be modified were it possible to take a set of characteristic 
steam engine indicator cards and discuss them from the internal 
combustion motor point of view. For this purpose the accom- 
panying illustration is characteristic of a set of steam engine in- 
dicator cards under the several conditions that are likely to arise, 
and in the following tabulation the points that are uppermost for 
each of these cards are explained in the terms that are customary 
to steam engineers, and opposite each of these explanations a 
statement is included which gives information bearing upon the 
equivalent trouble that would prevail in an internal combustion 
motor were the same kind of a card to be taken. There are 
some differences to be reconciled, as, for illustration, take G 
in the index, which is explained as "cut off too early" in a steam 
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engine, which, for an internal combustion motor is explained as 
"ignition too far advanced ; exhaust valve closed too early ; inlet 
valve closed too early." Either of these troubles might approxi- 
mate the result as found for G, but in an internal combustion 
motor, it is possible to have all of these troubles combined. 
COMPARISON OF STEAM AND GASOLINE ENGINE INDI- 



OF STEAM AN 
CATOR 

Steam Cards 
Index Explanation 

A Admission too early 

B Release too early 

C Compression too early 



D 
E 



Release too late 
Admission too late 



P Admission too late 

G Cut off too early 

H Choked admission 

I Same as H 

J Choked exhaust 

K Leaky cut-off 

L Too much back pressure 



D GA80LINE 
CARDS 

Gasoline Cards 
Index Explanation 
A Spark advanced too much 
B Exhaust opening too early 
C Spark advanced far too 
much 

D Exhaust opening; too late 
E Late opening of inlet, or 

throttle partly closed 
F Late opening of inlet 

valve; leak by piston 

rings; throttle partly 

closed 

G Ignition too far advanced; 
exhaust valve closed too 
early; inlet valve closed 
too early 

H Mixture too slow burning; 
throttle closed too 
much; spark may be 
weak 

I Carbureter not large 
enough 

J Exhaust pipe too small; 
muffler choked ; ports 
choked 

• K Poor compression; bad 
mixture; weak spark 
L Exhaust valve too small; 
exhaust opening con- 
stricted ; muffler too 
small ; whistle chokes 
up exhaust pipe; tortu- 



M 


Double admission 


M 


Inefficient sparking equip- 








ment 


N 


Eccentric slipped back- 


N 


Valves out of time 




ward . 






O 


Eccentric too far ahead 


O 


Valves out of time 


P 


Indicator inertia 


P 


Second spark ; Indicator 








Inertia 


Q 


Sticking Indicator 


Q 


Prolonged variable igni- 




tion; monograph trouble 


R 


Initial condensation 


R 


Excessive cooling 


S 


Re-evaporation 


S 


Belated combustion — vari- 






able burning 



How to Reduce the Intensity of 

Softening the Glare the s"-* 1 Thrown by ■ mgh- 

" Power Headlight. 



PREPARE the glass by first washing it in hot water with 
plenty of soap; dry thoroughly; dip in a bath made by 
adding the white of eggs, two to the pint, and filter the egg solu- 
tion before dipping. When the glass fronts are well coated 
with the egg solution, lay them by to drain and dry. With the 
glass ready for the dimming process, it remains to select yellow 
aniline dye, and after dissolving a small part of it in collodion, 
it will be ready to apply to the prepared surfaces of the glass. 
A thin coat is best; apply repeated coats to get the desired 
dimming effect The glass will take on a frosted effect; the 
glare will be softened, and the coat will be waterproof. 



Showing a set of Indicator cards characteristic of steam work, 
and how they may be applied to the Internal combustion motor 



Jolly : You were always a wise one at purchasing horses ; how 
did you come to get that automobile fastened upon you? 

Sanguine : Well ! it was this way, when I went to purchase a 
horse I wore spurs, but I bought the automobile on the spur of 
the moment. 
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In Conjunction with a Doubt 

the Same Idea Is Transplanted, Conclusions as Follows 


If Two and Two 
Make Four, and if 
Must Be Arrived at 







If invincible ignorance occupies the driver's seat, the automobile 
will survive barely long enough to bankrupt the owner thereof. 

If a maker of automobiles follows the policy of "letting well 
enough alone," the users of automobiles will soon conclude to 
let him alone. 

If Sherlock Holmes were to drive an automobile, and he were 
to hear a new noise emanating from the bowels of the chassis, 
he would reach the conclusion that something was awry. 

If King Solomon were to take the place of Sherlock Holmes at 
the moment of the conclusion that some relation was awry, 
he would stop the automobile and repair the obvious disorder. 

If a chauffeur can be had, one who will show the deducting 
power of Sherlock Holmes and the wisdom of King Solomon, 
it is a safe guess that the automobile will be an heirloom in the 
family of the owner of the car. 

If there is anyone whom the truth hurts let him go to his spiritual 
adviser for the right medicine — he is ailing. 

If an owner of a car loses his head at the moment of discovery 
of the loss of a necessary bolt of his car, he will also lose the 
price of having his automobile towed to a repair shop. 

If a new automobile is tinkered with sufficiently by the owner 
who is looking for trouble, it is a sure thing that he will be 
accommodated to his heart's content. 

If there is any definition of the compound word "horse-sense," 
it will be found in a drop of lubricating oil. 

If it is true that tires will rim-cut when they are "run" deflated, 
it will cost the owner of the automobile at least $20 to avoid 
the use of a proper tire-inflating equipment every time he goes 
out for a ride. 

If success may be designated for the moment as a trout, it may 
then be stated that the man who baits his hook with a sand- 
worm will never be introduced to the "speckled beauty." 

If success is linked to the past, and it must be to some extent, it 
is kept in its place by the failures of the past, and it is pushed 
ahead by the forces of the present. 

If inventors desire to succeed, they must avoid the practice of 
breaking away from the base of acquired knowledge, leaping 
across intervening space, and landing their wares in the cellar 
of an unknown and unknowable future. 

If a patent on an invention is of any value, why does it require 
the expenditure of several millions of dollars to get it tested? 

If there is a "chemist's trace" of value in an idea, and it is put 
in the form of a patent, why should this value be lost in a 
maze of technicality in the patent office ? 

If the government is right when it follows precedent, and pre- 
cedent only, what is the reason why so many governments 
have died excepting to live in history? 

If the Post Office, for instance, is right in taxing knowledge by 
quadrupling the rate of postage upon educational magazines, 
is it because of a desire to suppress knowledge? 

If the Post Office Department is desirous of suppressing knowl- 
edge, what is the particular knowledge that it desires to keep 
in the dark? 

If there is a reason for the suppression of knowledge, surely it 
cannot be the knowledge that educational magazines present 
to their readers ; what is the character of the knowledge that 
is being suppressed? 

If the Post Office Department is finding knowledge too costly for 
it, would the cost to the department be more or less were the 
knowledge exposed to light? 



If the readers of magazines labor under the impression that they 
will not have to pay the extra postage if it is imposed, will the 
wise among them be good enough to say who will have to foot 
the bill? 

If an express company can procure from a railroad a rate that 
is far lower than the rate that is paid to the same railroad for 
the hauling of the mail, who will say that the manager of the 
railroad is incompetent? 

If the postage on magazines is advanced 300 per cent., as it is pro- 
posed to do, and the railroad company receives more for the 
hauling of mail than it does for the hauling of express matter, 
is it not another way for handing money to the railroad 
company ? 

If a maker of automobiles admits that he must advertise, and if 
the government discriminates against him to the extent of 
charging him 300 per cent, more for the postage upon his ad- 
vertising matter than it charges for the transmission of other 
reading matter, will the maker of automobiles be able to find 
out from the government the nature of the grudge? 



When the 1 Automo- 
bile W as a Month Old 

Bixby Buys a New Carbureter! *** b y concluded 

that the Carbureter 
Was a Lame Duck. 



JUST think of it ! The automobile was barely a month old. 
Bixby, when he purchased it, asked the agent how long it 
would last, and he, poor judge, evidently guessed too high, for, 
as the owner said, "It is useless as it is, and I might just as well 
have a broken axle (Bixby knew an axle from a wheel), as to 
have the car in the state that it is; it will not go up hill, and 
the brakes will not hold it when it is going down hill." At 
last, in desperation, Bixby went to a repair shop, and, seeing the 
owner, put the solution of the problem up to him. The repair- 
man, nothing loath, accepted the responsibility. 

"What do you think is the matter?" said the unfortunate 
owner. 

"Do' no," said the repair man, "but I will find out." 
"How long will it take?" questioned Bixby. 
'Do' no," said the repairman. "Needs a new carbureter." 
"What else?" questioned the victim. 

"Do' no," said the trouble man; "perhaps a new battery." 
"Will I get a good job?" said the questioner. 
"Do' no," said the man. "I would suggest a new timer." 
"Does she run too hot?" said the paymaster. 
"Do' no," said the prospective rich man. "I'll put on a new 
radiator." 

"Do you think of anything else that I need?" 

"Do' no," said the man. "Let me have a good look!" 



McKenna: What experience have you had with the various 
kinds of baths as you traveled around the world? 

DeLong: The greatest experience with baths that I had was 
when I purchased my automobile. 

McKenna: What kind of a bath did you get on that occasion? 

DeLong : I was immersed in a trance ! 
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How to Rebuild a Model 38 Last 
Year's Overland to Make a 
Fore-Door Type of Body 

[2,526]— By request The Automobile 
furnishes a drawing of a fore-door body 
for an Overland Model 38 (Fig. 1). This 
scheme is based upon the use of the regular 
body as it comes from the Overland plant, 
and the plan of addition includes all neces- 
sary dimensions as they will be required by 
the workman in a plant devoted to the re- 
building of bodies. The general appearance 
of the car when the fore-door is added will 
be as shown in Fig. 1. The addition is in- 
dicated in plan in Fig. 2, and the front ele- 
vation is given in Fig. 3. In view of the 
fact that the work would have to be done by 
a body maker or repair man, it is not be- 
lieved that further discussion will be neces- 
sary. 



What Some Subscribers Desire to Know 



The Best Way to Put on a Tire 

Editor The Automobile: 

[2,527] — Being a subscriber to The 
Automobile, and having read about tires 
and their troubles, especially when lugs and 
security bolts are called into play, it oc- 
curred to me that my experience, which has 
been considerable in this field, would be 
worth something to those who may not as 
yet have adjusted themselves to the re- 
quirement. In the four years that I worked 
for a firm, whose business was confined 
very largely to the merchandising of tires, 
I had charge of the putting on of the tires, 
and I found by experience that the proper 
way to do the work when lugs are used is 
to begin with putting in all of the lugs and 
screw caps, taking care to just catch the 
threads on the lugs, and then put the tube 



in the casing, and inflate the same to round- 
ness. This will remove wrinkles, overlaps, 
and other troublesome tendencies. With 
the work thus far advanced, turn the wheel 
around so that the valve hole will be at 
the top, and dust soapstone over the tube 
as it rests inside the casing, rolling the 
same or bumping it upon the floor to cause 
the soapstone to evenly distribute all over 
the surfaces. The next step will be to take 
the case with its partially inflated tube in- 
serted therein, and approching the wheel, 
insert the valve in the hole provided for 
the purpose, and thereafter adjust the in- 
side bead of the case in place on the rim. 

Having thus proceeded, it remains to 
loosen the brake on the car so that the 
wheel will be free to rotate, and if a right 
rear tire is being put on, take up a stoop- 
ing position at the rear of the wheel, and 
place one hand on each side of the wheel 
and by suitable pressure lift the bead up on 
the center of the lug, using the tire iron in 
the left hand, simultaneously holding the 
lug down with the right hand. In this way 
proceed with each of the lugs until the 
bead is on the center of all of them. In 
the next step lift the bead upward with the 
iron, and push it over the lug, and as far 
as it will go, then let go of the bead and it 
will fall into place. Repeat this operation 
with each of the lugs, and then finish with 
the last bead in the customary way. 

While it would seem as if this method of 
proceeding has disadvantages, it remains to 
be said for it that it is not only easier and 
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The Editor Invites owner* and driv- 
er* of automobiles who are subscribers, 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible In each case, and a sketcl 
even though It may be rough, for the 
purpose of aiding the Editor to under 
stand the nature of the difficult). 
Each letter will be answered In these 
columns In the order of Its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



quicker, but a stiff new tire, with all its 
resistance to stretching and its unwieldy 
behavior, responds to the effort made in 
this way with less scratching of hands and 
bending of lugs and irons, in my judgment, 
than is likely to obtain if some other for- 
mula is employed. 

It will be understood that the left front 
tire should be approached to the same as 
for the right rear tire, and the left rear 
tire should be approached the same as for 
the right front tire. It will also be under- 
stood that it is desirable to stand in front 
of the car when putting on front tires and 
to stand at the back of the car when putting 
on rear tires. This method of proceeding 
is recommended not only because it saves 
labor and disagreeable tugging, but ex- 
perience shows that the tubes will not be 
pinched, and the chances of doing damage 
with the tire irons and otherwise are much 
reduced. A Subscriber. 

New York City. 



SI 




Experiment Would Be Attended A\ 
by Uncertainties Zjfy 

Editor The Automobile : \K K 

[2,528] — Could you give me your advice 
as to the best place for the spark plug. I 
have a motor with the spark plug over the 
exhaust valve, and the exhaust is on side of 
cylinder. Do you think 1 could get more 
power by placing the spark plug in main ex- 
plosive cylinder on the side, the plug be- 
ing put in horizontally in the cylinder. I 
have tried and the mixture seems to burn 
better. Please give me your idea of this, 
and state what is the latest theory regarding 
the best place to put the plug. 
Milton, N. Y. J. W. Clarke. 

One reason why spark plugs are placed 
in the vertical position is in order that the 
lubricating oil as it splashes up and adheres 
to the surfaces of the spark plug will run 
down the central electrode and drop off un- 
der action of gravity. It seems to be the 
general impression that spark plugs perform 
extremely well when they are placed in the 
vicinity of the inlet valve, and the good per- 




Figs. 



1, 2 and 3 — Showing; a working; drawin g of a reconstructed Model 38 Overland body, 
showing how a fore-door with an overhanging^ cowl may be added 
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What Other Subscribers Have to Say 



Wi 



The Editor invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication in these columns for the 
worthy purpose of aiding brother auto- 
mobllists who may be in need of just 
the information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
sketch -when It Is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



formance that seems to be realized under 
such conditions is regarded as due to the 
cooling influence of the incoming mixture 
augmented by the more explosive character 
of this mixture as compared with the rela- 
tively contaminated product which takes up 
its abode in the region of the exhaust valve. 





Power Motor Is Proportional to 
Stroke 

Editor The Automobile: 

[2,529] — I am an interested reader of 
The Automobile and would like to ask a 
question : Does the length of the stroke 
in a motor have anything to do with the 
power? Please give reasons and explain 
fully. Geo. F. Garland. 

Holyoke, Col. 

The power of a motor imperically stated 
is as follows: 

d' X 1 X n X S 
H.P. = = horsepower 

10' 

In which 

d 1 = the square of the bore of the cylin- 
der in millimeters. 

l = the length of the stroke in milli- 
meters. 

n = the number of cylinders. 
S = speed of the crankshaft in revolu- 
tions per minute. 
10" = 1,000,000,000. 

A numerical example of the above for 
a motor with a bore of 100 millimeters and 
a stroke of 100 millimeters would be as 
follows : 

10,000 X 100 X 4 X i>ooo 

H.P. = 4 = 16 

1,000,000,000 

horsepower. 

This 16 horsepower at 1,000 revolutions 
per minute, according to the formula, would 
be 34 horsepower at 1,500 revolutions per 
minute. 

In the same way, the 16 horsepower 
would be increased to 24 horsepower were 
the stroke 150 millimeters instead of 100, 
provided the speed remained at 1,000 rev- 
olutions per minute. Obviously, were the 
stroke increased by so per cent, and the 



speed kept at 1,100 revolutions per minute, 
the piston travel would be increased SO 
per cent, and the power of the motor, 
theoretically, would also be increased 50 
per cent, as compared to the power output 
resulting from the conditions mentioned 
above. 

It is a great misfortune that the stone 
roller of actual practice runs over theory 
and flattens it down like a pancake. In 
other words, it is easy enough to figure out 
how a motor will deliver power under cer- 
tain conditions and how more power may 
be obtained by altering the dimensions or 
changing the speed. But the arithmetical 
work fails to take into account the varying 
thermic relations, and the wire drawing 
effect of increasing gas velocity, nor is any 
mention made of the fact that the valve 
springs cease to be efficacious beyond a 
certain point. All tests of motors show that 
the compression increases with increasing 
speed. When a planomtor is applied to a 
monograph card the results invariably in- 
clude a lower mean-effective pressure when 
the speed of rotation is increased very much 
or if the piston travel goes beyond a cer- 
tain point. These malconditions are al- 
leviated more or less if the design con- 
siderations include large valves, proper tim- 
ing, suitable cooling, good carburetion, and 
effective source of electric supply, and last, 
but not least, good spark plugs. 



How Light and Strong Manifold 
Fittings Are Made 

Editor The Automobile: 

[2,530] — As a reader of The Automobile 
I take the liberty of asking you to state 
in your column of "Letters" how it is that 
some automobile makers have very light 
manifold and piping fittings, and others are 
along lines not different from the practice 
of the ordinary steam fittings. My car is 
much too heavy, considering the service I 
expect of it, and it would be worth some- 
thing to me to inform myself before I dis- 
cuss the rebuilding of the car with those 
who may co-operate with me in the matter. 
New York City. Subscriber. 

Referring to Fig. 4 illustrating a steel 
flange, with all dimensions given in milli- 
meters, as exact reproduction of a flange 
as used on a well-known make of car is 
given. This flange is made from a rough 
forging and is machined to the dimen- 
sions indicated, and as will be ob- 
served, the walls are quite thin, which is 
possible in view of the use of steel. The 
thickness of the flange, which is 5 milli- 
meters, corresponds to about one-fifth of 
an inch, there being 25.4 millimeters to the 
inch. The part where the fitting sleeves 
over the pipe is 13 millimeters high (slightly 
over 1-2 inch) and the wall around the pipe 
is half of the difference between 42 and 48 
millimeters, in other words, 3 millimeters, 
which is slightly over one-eighth of an 
inch. Flanges so made serve extremely 
well in automobile work, and they are quite 
inexpensive when they are made in quan- 
tity by the drop-forging process. 




Fig. 4— Plan and section of a drop-forged steel flange such as is used in the better olass of 
automobile work in the make-up of the water and other piping 
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Panama Canal as an 

Aid to Motordom 



BUILDING operations on the Panama canal are making pro- 
gress and, according to official forecasts, the big ditch 
will be in operation as a transcontinental waterway by 
1915, perhaps a little earlier or later. The Gatun locks are over 
60 per cent, finished and the estimated expenditures in order to 
complete the work foot up to the enormous total of $400,000,000. 
In addition to this sum, recent visitors to the works declare that 
dredging the channel after all contemplated work on the canal 
has been finished will call for the expenditure of several hundred 
millions of dollars. 

But the United States is going through with the work no 
matter what the cost, because the country is pledged to the world 
to do so despite all obstacles. The Gatun locks are being built 
by government engineers, while the Miraflores locks, at the 
Pacific end of the canal, are under the direction of civil en- 
gineers. The canal will be about fifty miles long and ships may 
traverse it in twelve hours or less when all the details have been 
finished to an operative stage. 

As a commercial and economic factor in the automobile in- 
dustry, the canal undoubtedly will prove to be of the utmost im- 
portance. On transcontinental business it will have the effect 
of cutting freight rates to a basis of about 25 per cent, of their 
present level. As applied to general freight, this tremendous cut 
will have a marked effect, even where the particular class of 
freight is of low value and bulky size and consequently of low 
classification. 

As regards the automobile, which is classed specially at a very 
high rate, the saving will be proportionately larger and business 
will feel an emphatic stimulus through the lessened cost of one 
of the factors that go to make up the selling price. 

Even under present conditions, which require a rail haul of 
2,000 miles or more from factory to market on the Pacific coast, 
the automobile is intensely popular in the western country. To 
the west of the Sierra Nevada mountains there is no Winter sea- 
son as the people of other sections of the United States know 
it. From the Canadian line to Mexico the portion of the Pacific 
coast states that lie beyond the towering peaks of the Sierras en- 
joy a mild climate. All the year around the car owners can take 
advantage of the roads to use their automobiles under the most 
favorable conditions and circumstances. The great state of 
Washington has only a few snowy days in the year; Oregon is 
still less affected by snow and ice, although it is said that the 
city of Portland is snowed under with a fall of one-half inch of 
the "beautiful." However, Portland has a snowstorm about once 
in ten years that would be considered anything at all in the line 
of snow. 

And when California is considered, the matter of climate can 
only be referred to in superlative terms. From Yreka to San 
Diego the Winter climate of California is like that of Italy. It 
is never cold and never hot enough to be uncomfortable any- 
where within range of the sea breezes. 

In San Francisco one can see more lingerie shirtwaists in 
January and more furs in July than in any other city within the 
borders of the United States. And by the same token there is 
not a day in all the year when the San Francisco owner of a 
motor car cannot declare a little dividend of health and enjoy- 
ment by using his car — at least if he is prevented from doing so, 
it will not be because of weather conditions. What applies to 
the city of the Golden Gate, applies equally to all the big cities 



of the coast country, even Seattle in January and San Diego in 
June. 

Manufacturers of automobiles have recognized the Pacific 
coast market as having numerous big advantages, even under 
the weird transportation conditions that obtain at present. It is 
a notable fact that the little city of Med ford, Ore., boasts of pos- 
sessing more automobiles per capita than any other place on 
earth, and back East few people ever heard of Medford. 

Heavy freight costs unquestionably have a dampening effect 
upon the ardor of the automobile trade on the Pacific coast as 
at present constituted and when the first merchant ship passes 
through the Gatun locks of the Panama canal, steams majestically 
through the great artificial lake that lies up against these locks 
and stretches away to Miraflores, and then descends into the 
Western ocean at Panama, it is not a wild prediction to make 
that in the hold of that ship there will be a shipment of auto- 
mobiles consigned to factory representatives at one of the big 
ports. 

At present it costs in round figures $120 to ship a big. auto- 
mobile by freight from seaboard to seaboard, providing an entire 
carload is shipped. If a single car is consigned, the freight rates 
would be more than twice as much. Somebody must pay the 
freight and it does not require more than two guesses to de- 
termine the liability for such charges. 

Either the maker or dealer must, go without that much of his 
profit, or the consumer must pay that much more for his car. 

Water transportation is always cheaper than rail and, based 
upon known present conditions, it is not improbable that the rate 
charged for shipping a car that weighs two tons from New 
York, or Philadelphia, or Buffalo to San Francisco or Puget 
Sound through the Panama canal will be $30 or even less. A 
very appreciable amount of automobile shipment between the 
Atlantic seaboard and Texas ports is now being done by steamers 
on account of the difference in freight charges and convenience 
in handling at both ends of the route. The difference in time 
between such shipments by steamer and those by rail routes are 
inconsequential, especially in view of the difference in rates. 

Pacific coast motordom is very complacent over the prospects 
held out by the canal and the manufacturers are not unmindful 
of the situation. 



Electrolytic Action 



When Salts of Metals, as Calcium 
Chloride, Are Used for Ant l-f reeling 
Purposes, Electrolytic Action Is 
Induced. 



ANY metallic salts, or acidity, in the presence of any two or 
more metals submerged in water will constitute an electric 
couple, and local action will follow. The metals, differing from 
each other, will form the poles of a battery and the water, 
charged with salts, or acid, will compose the electrolyte. 

It is for this reason that calcium chloride, if it is employed 
in solution to prevent freezing, is dangerous; this danger is 
particularly noticeable when the chloride is of the brand desig- 
nated as "commercial"; this form of the material is sufficiently 
impure to hasten the electrolytic action. Heat, as it is bound 
to be a condition in radiator work, hastens actions. 
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/-ii„„„:„^ Acetylene G«» Generator* Should 

Cleaning Generators „e cie.ned soon used 



PRIVATE owners, as well as professional drivers, have a 
habit of permitting the acetylene gas generator to go un- 
attended for several days after it has been used. Then, when 
the generator is opened, it is found to be more or less obstructed 
with the residue of carbide that has become caked to the cop- 
per, and is accordingly difficult to remove. The first thought 
of the average man is to take the nearest piece of metal, a file, 
or a scraper, and set to work to remove the deposit. It is not 
generally realized that such a proceeding may lead to a serious 
accident. 

The residuum left by the carbide after the generation of acety- 
lene gas attacks the copper of the receiver and chemically com- 
bines with it, forming a new substance known as acetylide of 
copper. This is a highly explosive product, which does not re- 
quire much excitation to set it in action. Several instances are 
known where simply bending the copper tubing employed to 
conduct the acetylene gas from the generator to the lamps gave 
rise to a series of explosions of a startling nature. The whole 
interior of the tubing was coated with a light, hard film of cop- 



per acetylid, and a report was heard every time the tubing was 
bent. 

In the case of a generator striking the deposits with a tool or 
piece of metal of any kind is apt to explode this deposit, particu- 
larly as the residue frequently contains silicious impurities that 
are hard, and will either spark or generate considerable heat 
when struck. The violence of the explosion will naturally vary; 
the worst penalty of carelessness will probably be burnt hands or 
face. The best protection against this danger is naturally to 
clean the generator at a sufficiently short interval after using to 
avoid the hardening of the deposit on the copper surface; but 
when this has already taken place the cleaning should either be 
done with a metal tool under water or a piece of wood. 

Float Valve Troubles — Occasionally the threaded adjustment 
of the float valve may work loose, allowing the needle portion of 
the valve to settle downward and shut off the gasoline, regardless 
of the position of that portion of the valve against which the 
float lever operates. The symptoms resemble those due to an 
obstructed gasoline pipe, except that gasoline flows freely from 
the drip cock. The sign of a leaky float valve is dripping. 
Pressing the float valve shut does not stop the leakage ; this will 
distinguish leakage from faulty adjustment. The remedy is to 
grind in the float valve with pumice stone, taking care to keep 
the stem central. 



Why but Little Water Is Used 

the Water Is Employed Through Repeated Cycles and a Small Amount of 
the Same Suffices for the Purpose. 




WERE it necessary to use enough water in a radiator to ac- 
complish the cooling purpose without employing the 
water over and over through thousands of repeated cycles, it 
would be necessary to have a large tank; very large indeed. It 
must be remembered that the ability of water to carry heat is 
limited ; that one pound of water, when it is raised one degree 
Fahrenheit, is limited to a load that is said that be one British 
thermal unit of heat. This is the amount of heat that when 
turned into mechanical work will raise 42.4 pounds one foot or 
the equivalent ; in other words, heat has a mechanical equivalent, 
and as Joule said, in fixing the equivalents, a definite measure of 
heat will do a definite amount of mechanical work. Quite a few 
of those who have to do with automobiles, mostly those who 
have to run them, fail to distinguish between heat, as it is felt, 
and heat, as energy. Sensible temperature, that which we feel, 
is quite different from heat as a form of energy. Sensible tem- 
perature is the manifestation of energy in the form of heat. As 
an illustration of the difference between sensible temperature 
and energy in the form of heat, all that is necessary to do is 
to make the mind remember that when water is heated the 
thermometer registers that "sensible" heat, but the thermometer 
does not tell how much energy is taken up in the heating of the 
water. 

When a motor is fed with gasoline, if it is attended by a sup- 
ply of air in suitable proportions, what happens is that the 
energy of the fuel is released when the mixture is lighted, just 
as energy is freed when a fire is kindled. There is no difference 
between wood as fuel and gasoline as fuel, excepting as to the 
amount of energy locked up in a pound of wood or a pound 
of gasoline, and the further fact that wood does not flow like 
gasoline and it would not be so nice to use in a carbureter. The 
gasoline is made of wood in a sense; that is to say, there is 
carbon in the wood and there is carbon in the gasoline. True, 
the proportion of carbon is not the same in both ; moreover, and 



fortunately, gasoline has a good content of hydrogen in accep- 
table form ; this is not so true of wood. What is said of wood 
is true for coal ; the difference is in degrees only. 

To advance the discussion a step, let it now be understood 
that, when the fuel is burned in the motor, some of it is devoted 
to the making of mechanical power, which is what is wanted, 
and more of it is allowed to depart by way of the radiating sur- 
faces around the motor and the adjacent parts, but the major 
portion of the fuel is allowed to pass into the cooling water, 
where it has to be disposed of if it is desired to keep the 1 water 
from boiling away, and it surely is the intention to do so, other- 
wise it would be necessary to stop at every mud-puddle along 
the roadway and gather in enough water to make up for the 
loss and this would lead to other troubles, as incrustation, and 
the lowering of the efficiency of the radiating surfaces, even to 
the point where the radiator would fail to do its allotted work. 

But it would be quite out of the question to provide a space 

so large for the water as to enable it to do the work by simply 

heating up from a low to a high point during a day's run. 

What has to be done is to provide a means for wiping the heat 

out of the water as fast as it absorbs the heat out of the fuel. 

A balance must be struck. The quantity of heat that must be 

taken from the water depends upon the thermal efficiency of 

the motor and the distribution of the heat that is lost. By lost 

heat is meant the amount of heat that is in the fuel, but is not 

t 

turned into mechanical work. If heat is turned into mechanical 
work there will be no increase in the sensible temperature, and 
on this account it is not necessary to provide cooling water for 
the part of the fuel that does mechanical work. 

Take a 16-horsepower motor, for illustration, and allowing 
that 50 per cent, of the fuel value will go to the water under 
certain conditions of performance, as when the motor is labor- 
ing and the spark is retarded, this means that one-half of all 
the fuel is turned into heat that must be taken care of by the 



Digitized by Google 



624 



THE AUTOMOBILE 



March 2, 1911 



cooling water. In a word, the water must dispose of a quan- 
tity of heat that would be sufficient to deliver 50 horsepower were 
it possible to harness this energy on a basis of 100 per cent, of 
efficiency. But no way is known by which this fine result can 
be accomplished, and all that remains is to provide a radiator 
that will facilitate the delivery of this heat to the air; the air 
is the medium of final disposal of this heat. 

Air Must Be Present in Sufficient Quantity 

While the subject is up, it must be remembered that it would 
be useless to provide water and fail to deliver enough air to 
the radiator to take the heat out of the water. The water is 
the agent that is made to deliver the heat from the cylinder of 
the motor to the radiator, but the water is not capable of dis- 
posing of that heat. In order to accomplish the final delivery 
of the heat from the motor through the water to the air, it is 
necessary to provide an adequacy of radiating surface and cause 
the air to brush over that surface in the process of taking the 
heat from the water; the heat has to pass through the walls of 
the radiator and this is at the price of some delay. That all of 
the heat must pass through these walls is assured, and that the 
delay is a serious matter will be recognized when it is remem- 
bered that the heat is being generated in the motor all the time 
that the same is running, and unless it is disposed of, it will 
pile up and get in the way of more heat that is coming over all 
of the time with the result that the motor will be stalled, due to 
the fact that the heat will get in the way just as effectually as 
a sack of potatoes or any mechanical obstruction would stop the 
progress of a mechanical body. 

It is indeed too bad that those who deal with these problems 
are unable to see them in a mechanical sense. It is much easier 
to see energy in the form of heat as a mass, say like wood, coal, 
or what not. It is also easier to consider that heat, as it passes 
through the interstices of the walls of a radiator, is in reality, 
passing through so many doors. The doors are not large, but 
the heat may be regarded as so slight in stature that it gets 
through these doors without any trouble, so long as the "con- 
gregation" is allowed to depart in a normal way. But if one 
heat unit makes the cry of "fire" and all of the heat units then 
become panicky, they will "jam" and the result will be that the 
system will be fouled. After such a contingency, nothing can 
transpire excepting that the heat will show its presence by an 



increase in the sensible temperature and the water will boil, 
forming steam, when it will all go away through the hole that 
is provided for the purpose, i.e. the vent. 

But why provide a vent? Energy is always unruly excepting 
when it is resting quietly within the confines of its own fireside, 
in other words, the very heat that causes the water to boil is 
still present in the boiling water, and, since it is not in a state 
of equilibrium, it is bound to do damage unless it can be dis- 
posed of. If the vent is closed up, the door for its escape will 
then be blocked, and the heat, not being in a state of equilibrium, 
will show that it is not to be thwarted. What will happen ? The 
steam will continue to form if it cannot escape, and as it forms, 
it will be compressed, there being but a limited amount of room 
for steam, remembering that water swells when it is heated, and 
that steam takes up far more room than water unless it is very 
much compressed; the end will be that the steam will increase 
in pressure to the point where the pressure will burst the walls. 

A very small quantity of water, in view of its rapid circulation 
and the use of an efficient radiator, is all that is required in a 
good automobile, and, for the sake of reducing the matter to a 
definite value, it will be enough to state that the average motor 
is "good performing" if the quantity of water present is about 
one pound per horsepower ; some motors require more ; others 
less, and, as records show that a 30-horsepower motor, of rather 
good construction, is equipped with a cooling system that holds 
just a little under 40 pounds of water, some designers figure 
on about 1 1-4 pounds of water per horsepower. In all fairness, 
however, the way to find out about it is to determine the thermal 
efficiency of the motor and also the heat distribution, striking a 
balance, and, in this way, ascertain the amount of heat that 
must be taken care of by the cooling water. 

The capacity of the pump plays a large part; if the pump is 
not capable of circulating the water fast enough to allow of 
the heat being wiped out of it, it remains to say that the quan- 
tity of water will have to be increased or the pump will have to 
be supplanted by one that is capable of doing more work. After 
a certain point in the pumping process, it is of no avail to add 
to the rate of circulation of the water due to the fact that the 
heat will not traverse its path through the walls of the radiator 
beyond a certain rate, and, even though the water is circulated, 
it is left in the circulation, going by the point where it should 
be transferred to the air. 



Enclosed Touring Bodies 



R. Smith, Jr., in a 
Discussion of This Subject, 
Presents Some Studies That Help to Clear Up the Situation 



WHEN the torpedo body first made its appearance, it was 
a rather ungainly and not very beautiful affair. In a 
short time, however, especially when the influence of 
American designers was felt, this difficulty was overcome, and at 
present the torpedo is the "classiest," most symmetrical, and per- 
haps the most beautiful type of body in general use. The advent 
of this model also suggested the addition of front doors to 

the ordinary touring 
bodies, a refinement 
which apparently 
every one thought 
of some time ago. 
but one which manu- 
facturers have 
seemed loath to 
adopt. This is also 

Fig. 1-Presenting the true torpedo type a handsomer style 
of body than the regular 




type, since the front door avoids the unpleasant break between 
the hood and the front seat and bids fair to become even more 
popular than the torpedo. But with the general adoption of this 
second type, confusion apparently arose in the minds of some 
manufacturers as to which style to follow. They hesitated and 
were lost in the mazes of compromise. Compromises are al- 
ways dangerous and in this instance they were very often fatal. 
Any departure from the conventional lines of the torpedo is 
accompanied by a loss of some of its best qualities, and a fore- 
dcor body was never intended by nature to simulate a torpedo. 

The true torpedo, shown in Fig. 1, gains much of its effect by 
the simplicity and symmetry of its lines. The exterior of the 
body should be as smooth and free from any projections as 
possible. This requires that mouldings be reduced to their lowest 
terms; one along the top line of the body and one around each 
door. Any others tend to destroy the smooth appearance. The 
doors should be made without side handles; a simple latch at 
the top of the door is sufficient, and the usual handles look out 
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of place. The top line of moulding back horizontally without a 
break from the front end of the front door and rises at the 
rear to follow the curve of the rear seat upholstery. If this 
line is noticeably higher than the top of the hood the body will 
look ungainly and topheavy. To preserve the effect of balance, 
the front and rear doors should be of the same shape and the 
front door never noticeably smaller than the rear one. At the 
driver's side of the front seat it is often impracticable to have 
a door, but in this case, mouldings must be used to give the 
same appearance as that of the other side. Otherwise there will 
be left a blank space that destroys the symmetry of the car. 
A gunboat or convex back is by definition essential in a torpedo 
body, although it need not be very pronounced. The rear 
mudguards ought never to curve downward at the ends, since 
this accentuates the convexity of the gunboat back, beside giv- 
ing a dragging effect. Fig. 2 shows some of the common mis- 
takes made in these bodies and shows better than any argumen- 
tative proof the loss of beauty which they entail. The one 
greatest point in the design of a torpedo is symmetry and 
nothing should be allowed to detract from this effect. Ambi- 
tion, in the absence of skill, is frequently at the bottom of the 
failures that are to be noticed. 

Fig. 3 shows a toy tonneau torpedo model which is practically 
the same as the type already mentioned with the exception of 
having the seats lower and the doors smaller. It bears about 
the same relation to a torpedo as a toy tonneau to a touring 
car. The gunboat back is often omitted and the conventional 
style used in its place, but this usually lessens the balanced ap- 
pearance of the car. In Fig. 4 is shown another model of this 
type in which are seen several bad features. In such a model, 
however, as in a toy tonneau, a greater latitude of design is per- 
mitted by custom, and its remote resemblance to a racing car is 
often purposely heightened to the detriment of its beauty. 

The fore-door type, shown in Fig. 5, >s totally distinct from 
the models previously described, being in effect merely a touring 
car with front doors. There is no necessity for having the 
sides of the body smooth and flat, for in general it should look 
as much like a touring car as possible. As in the case of the 

torpedo, the front 
door should not be 
noticeably higher 
than the hood, but 
it differs from the 
torpedo in having 
its rear doors 
higher than those in 
front. The insipid 
effect of some 
models is due to the 
fact that both front 
and rear doors and 
seats are on the 
same level. The 
back of the rear 
seat should always 
be from one to 
three inches higher, 
but the other ex- 
treme produces an 
even more un- 
pleasant appearance 
without adding ma- 
terially to the com- 
fort of the passen- 
gers. The general 
outline of the rear 
doors is repeated in 
the front ones, but 
the latter, being 
lower, should of 
Fig. 4— Presents a model that Is not approved course be made 




Fig. 2— Indicates some of the variations 




Fig. 3 — Shows a toy tonneau torpedo 





Fig. 5 is of a distinct breed of models 




Fig. 6— A variation that has disadvantages 



narrower to prevent 
them from appear- 
ing wider than the 
rear doors. The ef- 
fect of having no 
door by the driver's 
seat is even more 
unfortunate than in 
the torpedo models. 
This side, for the 
same reason as in 
the torpedo, should 
appear to have a 
door, even though 
one cannot be used. 
In most cases, espe- 
cially if the distance 
between the dash 
and the front door is 
comparatively great, 
this space should be 
covered over as 
shown in the figure ; 
otherwise • the front 
section of the body 
will present an un- 
pleasant soap-boxy 
appearance. Fig. 6 
shows how great a 
loss in appearance 
is caused by a disre- 
gard of principles. 

Fig. 7 shows perhaps the only handsome compromise between 
the torpedo and fore-door bodies, and is better suited than either 
for cars of short wheelbase. The sides of the body are flat an l 
the front and rear doors are on the same level, but the general 
effect is that of a fore-door rather than a torpedo. But while 
in this one case a successful compromise has been made, it is 
well, in general, to recognize the distinction between the two 
types of enclosed bodies, as they are so widely different that any 
attempt to put both ideas into the same model is very likely to 
result in failure. 




Fig. 7 — A handsome compromise that Is used 



- ----- --- •'--> 



Laying Car Up for Winter 



How the Tire* Should Be 
Taken Off and Treated 



IF the car is taken out of commission for any length of time 
and particularly if laid up for the winter the autoist should 
see that the tires are treated in the following manner if he wishes 
them to be of service and ready for use when the car is required 
again: Place the car where it can remain without having to be 
moved and with some suitable means jack the wheels up and re- 
move all the tires. The rims should be looked over to see if any 
dents are present and these should be remedied; clean off any 
rust that may be on them with emery paper and then paint the 
insides with aluminum or other suitable paint to prevent them 
rusting while being stored. The tires should be thoroughly over- 
hauled and all small holes cleaned out with gasoline and a pointed 
instrument to remove dirt and small stones and if there are any 
large cuts and the autoist is not in a position to do vulcanizing 
himself they should be sent to some repair works to have such 
repair done. The tubes should be wiped over with gasoline, us- 
ing only a very small quantity, and slightly inflated, well-covered 
with French chalk inserted in the tires, of course after all vulcan- 
izing that is necessary has been effected. Wrap them up in cloths 
and store in a dark, damp place, hang up on stout wooden pegs or 
lay them flat down on shelves; never hang tires on nails. 



Don't leave it to some boy to do the work. 
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It Stands to Reason 



That the Man Who Takes the 
Broader View Sees Things from the 
Angle of Incident. He Is the Possessor of a Great Advantage 



That Jupiter, when he hurled thunderbolts at Christianity, 
proved to be a bad shot — Jupiter has a number of follow- 
ers, nor do they all use Christianity as a target. 

That the Post Office Department, with its proposal to advance 
postage on magazines to the tune of 300 per cent., is mak- 
ing a mighty bad shot. 

That the secret of the shoe is that it pinches, and the foot that is 
in the shoe belongs to the administration. 

That the man who repudiates a promise, breaks faith, or perpe- 
trates an outrage, is going down in history, but it will be 
so far down that his grandchildren will disown him. 

That fancy bait never gets stuck in the gills of a plain fish — sub- 
stance is lacking and the plain fish knows it by the ap- 
pearance. 

That a flea is a great marauder and that he flops around in a 
disconcerting way, so we are led to believe, but the flea has 
nothing on the salesman who fails to stick to the point. 

That the way to give a tiger information as to your location in 
the jungle is to light a torch; it is the lighthouse for him, 
however, and he promptly decamps. 

That the Lord does the right thing for the right people at the 
right time is shown by the care that purchasers take in 
selecting good automobiles. 

That there is a prehistoric tendency on the part of man to dabble 
in everything that promises excitement or money — there 
are a few prehistoric dabblers in the automobile field. 

That running the gamut is not confined to music; the man who 
goes after a second-hand automobile chases the gamut all 
over a 40-acre pasture. 

That a warning signal on the purchaser instead of upon the car 
would drive him down the highway of prudence, and keep 
bankers from igniting their mixture of economics. 

That the announcements of prize-winners among the purchasers 
of automobiles include very few that hail from the second- 
hand marts where double value is promised. 

That clever and observing people seem to know when an auto- 
mobile is good ; it has the earmarks of quality. 

That the surest way to get an education relative to an auto- 
mobile is to have one, but the safest way to go about it 
in getting one is to consult the sources of reliable infor- 
mation. 

That motoring in the Springtime, listening to the call of Nature 
and the warble of the birds, is a jolly thing to do, but the 
warbling of the man who has failed to overhaul his car is 
likely to give the birds a sick headache. 

That the cost of the overhauling work should be undertaken 
now; later on, when the repair shops are glutted with 
work, the result will be different. 

That the quality of the overhauling work will be superior if it is 
undertaken now; when men are overworked they are not 
mentally equipped to do their best. 

That a lick and a promise is about the amount of repairing that 
will roll an automobile up to a June day — the rest of the 
Summer will then be available for purposes of lamenting. 

That the habit of an automobile might approximate that of a 
"rural deity," although it might look well in a second-hand 
store keeping company with its kind — get it out alongside 
of the latest models, and then see if you can stand it. 

That the haunted look in the eye of the new automobilist is not 
due to hunger after pie; it is knowledge that he needs. 

That some little whispers, soft groaning sounds, as they grow in 



the machinery of an automobile, prosper so blithely 
that the groans are soon taken up and swelled by the 
owner. 

That an automobile is either a device of great utility or a vast 
heap. It takes judgment to decide at the right time. 

That the roughest berry on the rudest hedge, is a work of art 
alongside of the automobile that is neglected after it has 
.done a day's work. 

That there are prudent men, but the "herd" is more numerous. 

That there is an apparent inclination to hibernate on the part 
of some of the drivers of automobiles. 

That a mean, filthy, and gluttonous motor drinks up all the 
gasoline ere the trip is half over; that would not be so bad, 
but the bottom of the tank generally lights up when the 
car is in the middle of a mosquito-infested swamp. 

That a poor automobile is one that holds title or place without 
rendering service to compensate for its keep. 

That a horse-shoe does stand for luck; there is not a tire- 
maker in the land who would deny the soft impeachment. 

That when a low monotonous sound sets up in the machinery 
of an automobile, a sound like the buzzing of bees, there 
are those who would wish that the bees might be drones. 

That the man who takes a long time accumulating enough money 
to pay for an automobile is too anxious to part company 
with it 

That going to the opera without first reading the libretto of the 
the cast is like attending an Oriental function in the 
capacity of a rank outsider. 

That the practice of telling what the show holds at a time when 
the spectator can see for himself is in the nature of insult- 
ing the intelligence of the reader. 



Steam Is the Plunger 



Thermo-eyphon Systems Work 
the Same as Pumps In a 
Sense. 



WHILE it is the common belief that the thermo-syphon sys- 
tem works by natural circulation, the fact remains that 
steam is generated at the hottest zone over the combustion cham- 
ber, and this steam, coming off of the surface in a slug, rushes 
away through the course of least resistance, and acts very much 
as the plunger of the pump. It has the potential force of the 
energy stored in it and is perfectly capable of doing mechanical 
work in substantially the same way that the plunger of a pump 
drives water before it or creates a depression into which water 
runs. In addition to the mechanical effect of the slugs of steam 
driven off during each power stroke, there is the natural differ- 
ence in temperature between the water over the hot zones and 
that in the rest of the cooling system, and to some extent this 
difference is responsible for the circulation; this alone, however, 
would act sluggishly. 



A Problem in Mathematics. 

Jones: What is the definition of mathematics? 

Moans : Mathematics have for their object the consideration of 
whatever is capable of being numbered or measured. 

Jones : Will you go down the road for about a mile and meas- 
ure the gasoline in the tank of my automobile? 
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" Anriant" TTiot/irir Although Penned Less Than a Decade 
rVllClCIll ni&lOry Ag0j Muc h of the FoUowing Makes 

Very Interesting Reading in the Light of Present-Day Knowledge 



MANUFACTURERS vigorously took up the very impor- 
tant and at that time (1903) much neglected subject 
of standardization. An authority writing upon it said : 
"The matter of standardization of sizes and shapes of automo- 
bile parts and fittings has grown greatly during the last six 
months. Up to the autumn of 1902 motor vehicles had been 
produced and sold in such small numbers, and there was such 
a variety of models that it would have been almost impossible 
to secure the adoption of standard patterns and dimensions for 
any of the component parts of the machines, while touring had 
not reached such dimensions as to make the standard of fitting 
necessary to the convenience of a large number of the power- 
vehicles. Conditions have changed most astonishingly since 
then, however, and an importance that cannot be ignored at- 
taches to the subject now when it is known that almost as many 
automobiles will have been sold during the twelve months 
ending next autumn (1904) as were made and sold in the whole 
history of the American automobile industry up to that period. 
A conservative estimate based on actual orders received by 
makers of automobile, tire and other parts, places the number 
of machines to be made and delivered this year (1903) in the 
United States at 30,000. The adoption of standards will be of 
importance and growing moment in the future as the manufac- 
ture and use of the machine increase and extend. Standard 
sizes will add vastly to the convenience of the owner and the 
repairer of a machine by saving long delays and great expense. 

The first of the sight-seeing touring-cars, holding twenty- 
four persons, were put into commission in New York and Den- 
ver, Colo. They "proved very popular." Although called "rub- 
ber-neck wagons" to-day, when they were put on in 1903 they 
were known as gasoline automobile "Breaks." 

Advantageous "complexity" engaged the attention of one writer 
about this time. He said: "One point that is seldom raised 
in academic discussions of the relative merits of single and 
double-cylinder motors, but which is very real and tangible to 
their owners, is that the multi-cylinder motor will run when one 
cylinder is disabled, and therefore will 'crank* the disabled 
cylinder, if necessary, while adjustments are being made. The 
single-cylinder motor, on the contrary, must be turned by hand 
and the benefit of an approximation to its working speed is 
therefore lost." 

In the light of our present-day knowledge of the subject the 
following reads like a real bit of ancient history, although 
penned in the last month of 1903 : "It is to laugh when we are 
told that dirigible balloons or flying machines will in five years 
be as common as automobiles are now. Imagine a garage for 
a balloon. Each balloon requires a shed from 100 to 150 
feet long and forty feet high — a nice structure to a man's 
backyard. A large number of facts in nature furnish strong 
evidence that the propelled aeroplane alone or in conjunction 
with balloons will never constitute the essential feature of a suc- 
cessful flying machine, or of anything that can take the place 
of automobiles for purposes of utility. Until these and other 
things shall have been done, the automobile remains secure as 
the greatest practical modern triumph in the realm of locomo- 
tion." As a sequel to the above declaration, it is well to quote an ed- 
itorial published in The Automobile of January 30th, 1908, en- 
titled: "Motor-conquest of the air practically accomplished." It 
went on to say: "The second stage in a series of experiments 
which will only terminate with the complete conquest by men 
of the problem of aerial navigation has been reached by the 



magnificent exploit of Henry Farman, winner of the Deutsch- 
Archdeacon prize. The initial stage was reached in 1906." 

In writing of commercial vehicles, "practically considered," 
one author early in 1904 reassures an expectant public as fol- 
lows: "The electric has arrived at what would seem to be a 
fixed, possibly a final type. In the case of steam no standards 
have been approached, except in the heaviest trucks or lorries. 
In the case of gasoline, while we cannot say that one fixed ar- 
rangement has been reached, even in pleasure vehicles, several of 
the important elements have been reduced to an eminently prac- 
tical point. The most important of these is the engine. In the 
best forms the gasoline vehicle engine has finally become a very 
trustworthy piece of apparatus." 

Sarcasm was not infrequent in those days, as witness this 
little bit from the pen of a well-known editor of the time: 
"We have it on the authority of a New York Police Magistrate 
that automobiles are of superhuman origin. It appears that the 
devil is responsible, the 'old boy,' according to Magistrate Cor- 
nell, having invented them. It is the magistrate's opinion that 
'these big French machines can hardly go as slow as eight miles 
an hour,' and that any honest man will admit that he was ex- 
ceeding the limit when he is hauled into court." 

Apropos of the announcement of the tournament scheduled 
for Florida during the latter part of March next, the follow- 
ing bits of ancient history will prove interesting: "Florida 
tournament almost a failure. Records broken, in spite of in- 
competent A. A. A. management, to save it from disgrace. 
Visitors and owners leave in disgust. Fletcher, in De Dietrich, 
wins the 100-mile race in 1 hour, 18 minutes, 24 seconds. Bow- 
den cuts mile to 324-5 seconds. A more deplorable fiasco than 
the Florida meet of 1905 would be hard to imagine. It was 
nothing less than disgraceful and a stain on the sport which 
even the wholesale reign of officials of the A. A. A 
will fail to obliterate." Following this was an editorial in The 
Automobile, entitled "The Assumption of Power and Abuse 
by the A. A. A.," the writer declaring that the Association had 
been "using its power to sanction a 'magic jimmy' through the 
multiple-lettered local association." 



n| * V 1 FWe Methods of Controlling These ValTes Detailed 

flOat VaiVeS for the Conrenience of the Tyro. 



THERE are five methods of controlling float valves, as fol- 
lows: 

1. By direct attachment of the needle to the float itself, so 
that closure is accomplished by the upward movement and pres- 
sure of the float. 

2. By indirect action through a lever, which multiplies the 
pressure vailable to hold the valve shut. 

3. The valve may be loaded, so that it shuts off the gasoline 
by its own weight. The float in that case operates to open the 
valve when the gasoline level falls, rather than to force it shut 
when the lever rises. 

4. The valve may be closed by spring pressure instead of 
simply by its own weight. This makes it still more secure 
against opening from vibration. The float acts as a counter- 
balance, as in case 3. 

5. The valve may be weighted and spring tension added to 
steady it. This is perhaps the best system of all. 
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What the Foreigners Are Doing %Z s iTa n ; 

That Pass Current Abroad, as Picked Up by the Foreign Correspondent 



THERE does not appear to be any real novelty in connection 
with propeller shafts, but there is a decided increase in the 
number of tubular casings fitted therewith, which act both as 
torque and radius rods. The most prevailing type, however, is 
the double universal joint with springs fixed at the front ends. 
In many cases no torque rod is fitted. 

The methods adopted for suspension show a decided advance 
on former practice, chiefly in regard to the increased length and 
width of the springs employed. The best method of attaching 
the rear springs to the frame of a car is evidently still a very 
open question ; the majority of the vehicles have, as above stated, 
the rear springs rigidly attached to lugs fixed to the side mem- 
bers of the frame and transmit the drive from the back axle to 
the front halves of these springs. While this method of con- 
veying the power obviates the necessity of radius rods, it does 
not appear to be an ideal method of construction, as springs 
which are adapted to convey the drive must of necessity be 
more rigid than springs which are double-shackled and quite 
free. It would therefore appear to be better practice to allow the 
springs only to perform their legitimate duty and to take the 
driving stresses through radius rods or tubular extensions to the 
back axle. 

It will be understood that the illustrations are diagrammatical 
only and are not to scale. 



No.l- 



-Mora 20-30 h.p. 
Crossley 



No. 2 — Wolseley 50 h.p. 

Straker-Squire 16 h.p. 
Metallurgique 
Belslze 14-16 h.p 



Sheffield-Simplex 

Enfield 
BoKee 
Imperia 
Vlnot 




Diagram showing Universal joint, torque and radius rod arrange- 
ments as fitted to some of the chassis 

Explanation. — Universal Joints are Indicated in thick lines, 
thus — . Parts which are attached to frame are marked F. Worm 
drives are indicated by the letter W 



Rolls-Royce 40 h.p. 

Adams 

Vauxhall 

Renault 

Standard 

No. 3 — Arrow-Johnson 
Rover 

Humber 12-20 h.p. 

Panhard 

Minerva 

No. 4 — Sunbeam 

No. 5— Talbot 

No. 6 — Standard 12 h.p. 

Dennis 

No. 7 — Calthorpe 

No. 8— Iris 

Hotchklss 
Germain 



Briton 
Fafnlr 
Swift 
La Buire 
Star 

Armstrong-Whltworth 17.9 

Brazier 

Gobron-Brillle 

Austrian Daimler 

Flat 

Daimler 

Benz 

Napier IB h.p (with worm under 
wheel) 

Vulcan (with three-quarter el- 
liptic springs) 

De Dietrich 

Darracq 
Valveless 



Society for the Prerentlon of Cruelty to the Auto- 
JS. P. C. A. mobile Should Be Forthcoming with the Balmy 
Breezes of Spring 



WITH the approach of springtime the budding autoist with 
his recent purchase will hie himself within the zone 
of a double attraction, and he is to be congratulated when the 
air becomes balmy, the roads dry up and the sweet running auto- 
mobile, fresh from the maker, offers him every facility with 
which to enjoy life. If it is the first car — and it will be for 
more than a hundred thousand recruits to the ranks of the users 
of automobiles this year — each one of them in contemplation of 
the pleasurable advantages to be derived will have to consider 
the responsibilities as well, and, if the advantages are not to be 
dimmed by adverse incidents, certain important requirements will 
have to be given the attention they deserve. 

All men are not, by right of birth, mechanics ; some men cannot 
even acquire a reasonable degree of mechanical proficiency, and 
even those who can, unless they practice daily in the mechanical 
arts, overlook the important considerations, allowing their train- 
ing to fall into disuse, and take pattern after the environment in 
which they live, so that when they acquire their first automobile 
they accept it as a mere substitute for a horse, excepting that 
they give it credit for a wider range of activity and assume that 
it will withstand abuse almost without limit, hoping, perchance, 
that steel has life everlasting. The trusty horse has something 
of an advantage over an automobile, due to his ability to lay 
down when he is tired, but the automobile must go on and on 
until it pulls asunder, and in the process presents the only evi- 
dence of abuse that is acceptable to the non-mechanical mind. 
In the case of the horse it is very rarely that the loading is so 
excessive as to stall the animal; humane considerations have 
their wide and useful influence, but it is very rarely that the 
human attribute influences for good in the case of an automobile. 



How to Keep Tools from Rusting — Melt i pound of fresh 
leaf lard; add 1-2 ounce of camphor; remove the scum that 
forms and add graphite to give the desired color and consistency. 
When the anti-rust paint thus made is cool, apply it to the sur- 
faces of the tools; after cleaning them thoroughly, and when the 
coat has stood for a period of 24 hours, use a soft linen cloth to 
polish. 
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Improved Hele-Shaw Clutch 

ern Hele-Shaw Clutch, the Latest Improrements Are Brought Out 



THOSE who have followed the fortunes of designing of the 
important functional members of automobiles no doubt 
keep an eye on the changes that are being made in clutches, it 
being the case that there is no more important part of an auto- 
mobile than the clutch, due to the fact that the motor, of the in- 
ternal combustion type, is at its greatest disadvantage when it 
is required to run at a variable speed and to the further fact that, 
to reverse the direction of travel of the automobile, it is neces- 
sary to declutch and then slide in the reverse gear and there- 
after drop the clutch in again. This reversing operation gener- 
ally takes place in a narrow, congested street, or in cramped 
quarters on the road, and it follows that a "fierce" clutch, or 
one that will not hold, is likely to result in serious accidents, not 
only to the automobile, but to the occupants thereof. 

That which a clutch is used under severe conditions was 
brought out in a test which was made for the purpose of obtain- 
ing information, in which it was found that an automobile in 
traversing from the "Circle" at Central Park, in New York, to 
the City Hall, on lower Broadway, was declutched 321 times, 
and the clutch was slipped (on purpose) 22 times. This is hard 
work for a clutch to do. It was considered necessary during this 
test to put the clutch to this work and, since the driver was a 
man of some skill, it cannot be said that the average driver 
would get by without declutching a greater number of times than 
the number as given for this test. 

Some clutches work one way and more another. The class 
of clutches that defeat the sliding of the gears, due to the in- 
ertia that abounds in their large mass of considerable diameter, 
are bound to have a very deteroriating influence upon the life of 
the automobile. It will be remembered that if the clutch is so 
designed that it will store up a considerable amount of energy 
every time the driver tries to slide the gears he finds that they 
clash instead of mating. This has a bad effect upon the teeth of 
the gears to be sure, but this depreciation is but a small part of 
the total damage that comes to the car as a result of such a 
display. A fair estimate of all the damage that is to be in- 
cluded in this category must take into account the fact that the 
motor is sadly shocked, the shafts are all unduly twisted, the keys 
are battered out of fit, and soon it will be found that lost mo- 
tion will abound throughout the car. Noise will then be the 
companion of the unfortunate owner, and the repairman will be 
his best friend or worst enemy, accordingly as the latter proves 
to be capable or unskilled, honest or dishonest — they are all 
within the land of possibilities. 

Considerable experience with clutches has given a certain 
potential preference to the class of members of this order that are 
so designed that they afford a large area of contact, small diam- 
eter, and light weight of the rotative parts. Referring to the 
illustration, it will be observed that the Hele-Shaw clutch, as 
made by the Merchant & Evans Company, of Philadelphia, Pa., 
follows along the required lines from this point of view. The 
latest model of this make of clutch comprises a suitably designed 
flywheel A, with a plurality of discs B related to a driving mem- 
ber C so contrived that the discs that are rotated with it when 
the clutching members are free are provided with a liberal pro- 
portion of the area of the driving faces of the splines. The 
spider C terminates in a suitable cup for the ball bearing at the 
shaft and it is also bolted to the finished face of the member D, 
which is a part of the universal joint that constitutes the great 
improvement of the clutch of this make over the clutches of the 
same maker as they obtained in older models. The ball bearing 
E is of the two-row annular type, so contrived as to thrive on 
thrust and radial loading. The compensating set or universal 
joint is composed of the flanged member F, provided with suit- 
able driving teeth D engaging flutings in the drum and the hub 
of the flanged member is broached square to accommodate the 



squared end of the tumble shaft G. The masterplate H of the 
discs is so designed that to properly go into place, being con- 
centric with the spring, next to the shaft and at its outer ex- 
tremity it is reduced in diameter to take the outer two-row 
annular ball bearing. The masterplate has a certain amount of 
spring in it, this is regarded as a good idea. The housing J con- 
centric with and outside of the spring serves a double purpose, it 
keeps foreign matter out and it is also adjustable so that the 
tension of the spring may be altered to suit the requirements of 
a given case at will. The spring I is compressed by the simple 
expedient of screwing up on the housing after the jamnut is 
backed off. The ball bearing K is of large diameter and capacity 
for work. The trunnion L (one on each diameter) is for the 
purpose of imparting endwise motion to the members in the act 
of declutching; these trunnions are connected to the pedal sys- 
tem in the way that is best suited to the details of design of 
the respective makes of automobiles that have adapted and used 
this make of clutch. The shield M has an obvious use, it is 
secured to the bracket, by means of which the clutch is related 
to the cross-bar of the chassis frame. The discs are of the well- 
known Hele-Shaw design with V-shapes. 



Fighting Rust 



One Way of Eliminating This EtII In the Case 
of Rlma of Wheels of the Clincher Type 



BEESWAX has the virtue of aborting rust in rims of wheels 
of the clincher type. It combines with iron rust in such a 
way as to prevent the further formation of the rust If the 
beeswax is applied hot, or if the rim is heated before the beeswax 
is rubbed over the surface, it will serve as an anti-rust coating, 
nor will the beeswax attack the fabric or the rubber compound 
of which tires are made. In the application of the beeswax it is 
not necessary to remove absolutely all the rust from the rim. All 
that is necessary is to scrape the rim so that it will present a 
smooth surface for the tire to contact with. 




Section of the latest Hele-Shaw clutch of the multiple-disc type. 
The new feature Is In the form of a universal Joint Incorporated 
Into the clutch construction 
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Seen Through Auto Goggles EE^Sfc^ 

mobilist Who Has the Time and the Inclination 



THREE thousand cars make up the automobile contingent 
of Vienna, Austria. Most of them are pleasure cars of pri- 
vate ownership and chiefly of Austrian and German make. 
One or two British products are also represented, and about half 
a dozen French makes have been introduced. However, with the 
steady progress of the German and Austrian automobile industry, 
the cars made in countries other than the two mentioned are 
slowly giving way to the home product, because Austrian as 
well as German makers of any importance have at this time 
already made use of the best of modern machine tools and equip- 
ment which are turned out by the continent, England and 
America. The industry is growing at a healthy but not a tre- 
mendous rate, and therefore the manufacturers are directing their 
main attention to the filling of the demand from their own 
countries and not to the export business. 

Of taxicabs there are 409 in Vienna, and most of them well- 
known German makes. Their charges are very reasonable, their 
speed satisfactory, and as the cabs also possess sweet-running 
qualities, owing to the good care extended to them, the taxicab 
to-day forms a serious handicap to the more general introduc- 
tion of the private automobile. Another reason for the same 
phenomenon lies in the fact that the most beautiful parts of 
Austria — the Alps, Styria, the Tyrol — are not rich in good roads, 
which circumstance detracts much from the pleasure offered by 
the natural charms of the country. Still another handicap is the 
hostile and reactionary stand taken against the motor car by 
many peasants. 

While the progress made by pleasure cars is moderate, the self- 
propelled truck is making great strides. The Vienna fire depart- 
ment some years ago supplanted most of its horse-drawn wagons 
with automobile vehicles. Chemical wagons, pumps and trucks 
for the transportation of the force are now of the automobile 
type, the trucks being products of the Austrian Daimler Com- 
pany, of Wiener-Neustadt. The army is experimenting with 
automobile guns. The industries are continually increasing the 
number of automobiles used for transporting merchandise, lum- 
ber, etc. 

The streets of Vienna are generally bad, being paved with 
granite cubes of I foot length, which, however, are not hewn 
into true cubes, but have convex sides. Moreover, as soon as one 
side has been trampled down, the stone block is turned over, and 
this process is repeated five times so as to give each side an equal 
chance of service. Such streets, of course, are hard on pneumatic 
tires and on the whole automobile. Especially is the strain on the 
wheels a great one, and it seems that none but wooden wheels 
can sustain it. As a matter of fact, some automobile owners 
who bought British cars furnished with wire wheels have since 
had these replaced by wooden ones. On the other hand, a good 
many buyers of automobiles prefer wire wheels, having been 
deeply impressed by the fact of a wire-wheeled Austro-Daimler 
car winning last year's Prince Henry tour. 

An American automobilist made the first trip with a car into 
the State of Chiapas, Mexico, recently, visiting the rubber planta- 
tions in that vicinity. An effort is being made there to establish 
an automobile mail and passenger service in the region of Tap- 
chula, which is the seat of the great coffee district in Soconusco. 

The price of gasoline in Huddersfield, Yorkshire, England, is 
36 cents per gallon retail and 21 cents wholesale. Prices are influ- 
enced by the freight rates from the principal ports. For example, 
the freight charges from the city of London to Huddersfield 



are greater than they are from Manchester, Liverpool or Hull. 

In Denmark gasoline (called benzine in that country) sells for 
25 cents per quart. It is admitted into the country duty free. 

In the Province of Naples, Italy, there are 500 registered auto- 
mobiles, only one of which was made in America. An Italian, 
while discussing the subject of international trade with an 
American consul, said : "Yes, I know what your firms claim for 
their machines ; but they never prove it here, and I am sure that 
their cars always break down." Another Italian declared that he 
would much rather pay double the money for an Italian or 
French-made car than for one manufactured in America. In 
order to sell cars in Italy it is necessary to show the machines. 
The catalogue — or mail-order — method of doing business will not 
accomplish the work. Besides, in order to sell automobiles, or 
any other kind of wares in Italy, a salesman is required to speak 
the language of the country. 

An English-made fire-engine automobile is being tested by the 
Fire Department of Riga, Russia. It is a 25-horsepower machine, 
propelled by kerosene. The machine throws 4,850 gallons of 
water per minute. The manual equipment comprises twelve fire- 
men, including the driver. A report from Riga says that the 
machine is making good, and that no doubt the municipality 
will purchase it for the department. 

Some of the proprietors of the rubber properties in the 
Amazon region have built and others are building automobile 
roads leading to the rubber forests, for the purpose of trans- 
porting the product. They have succeeded in introducing French- 
made automobiles to some extent. And inasmuch as the Brazil- 
ians are prejudiced against the American-made machine, there 
is a prospect that they will stand by the cars which they are 
now using. 

In the Manaos para rubber belt, 2,000 miles up the Amazon 
River, 75 per cent, of the labor is imported — chiefly from the 
northern part of Brazil and from Barbados. Labor costs at 
least $1 per day here. Food is 50 per cent, higher than it is in 
New York. 

An automobile school and "study club" is the latest fad in 
Yarmouth, Nova Scotia. There are half a hundred automobiles 
owned in this town of 7,000 souls. But having no professional 
or licensed operator to instruct them, the people who own outo- 
mobiles combined and imported an expert from the United 
States. He has established an automobile school, which he 
keeps open during six nights of the week. The citizens call it 
"The Automobile Study Club." Every car owner in the vicinity 
of Yarmouth belongs to it. 



Absorbent Cork Floats — A cork float is apt to absorb gaso- 
line gradually, making it heavier, so that it fails to close the 
float valve when the normal gasoline level is reached. This re- 
sults in leaking easily mistaken for that due to imperfect seat- 
ing of the float valve, except that it is stopped at once by pressing 
the float valve against its seat. A temporary remedy is to re- 
adjust the float. For a permanent remedy the float must be taken 
out, baked to expel the gasoline, and given two coats of shellac. 
A hollow metal float sometimes receives an invisible puncture, 
which causes it to fill gradually with gasoline and act like a 
saturated cork float. By warming it the gasoline will be ex- 
pelled as vapor. Plunging the cold float into warm water will 
cause bubbles to issue, showing the location of the leak. 
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Kansas Geology and Oil ESS 

sas and Learned Much Not Previously Known on the Crude Oil Subject 



A RECENT volume from the State printing office at Topeka, 
Kan., contains the University Geological Survey of Kan- 
sas as conducted under the authority of the Board of Re- 
gents of the University of Kansas as authorized by State leg- 
islation. This book is registered as Vol. IX and holds the special 
report on oil and gas, hence it is of considerable value to the 
automobile industry. According to this authority, the detailed 
geology of oil and gas may be summed up briefly as follows: 
"Oil and gas are found in rocks of many different geological 
ages. In Indiana and Western Ohio they are in Trenton lime- 
stone, a member of the Lower Silurian or Ordovician. From 
here upward the Pleistocene or recent rocks of every geological 
age, at one place or another, have been productive of oil or 
gas. It is difficult, in fact, to decide where the greatest produc- 
tion occurs. In the Appalachian range it is the Carboniferous 
and Devonian ; in the Midcontinental field the Carboniferous ; 
at Corsicana, Tex., and Florence, Col., the Cretaceous. In dif- 
ferent places in Wyoming oil is found in formations ranging 
from the Permian to the Upper Cretaceous. In California the 
Tertiary seems to be the most productive. At Belmont, Tex., 
and adjacent parts of Louisiana, the formations are Pleistocene 
or recent, and in the wonderful oil fields of Russia on the 
Western shores of the Caspian Sea oil is found in sands scarcely 
cemented together, belonging to the Oligocene and Miocene 
Tertiary. 

'"In Kansas and other parts of the Midcontinental field, as 
far as developments have shown up to July I, igo8, both oil and 
gas are confined to the Coal Measures, with the exception of 
the fmall wells in the immediate vicinity of Muskogee, which 
apparently drew their supply from below the Mississippi. 

"Oil and gas are most generally obtained in limestone, but by 
no means always. Apparently the essential function of a sand- 
stone in this connection is to supply an opening or void which 
may serve as a cistern or reservoir. Probably other rocks would 
do just as well were they equally porous. In the great Trenton 
limestone pooU the productive rock is a limestone. Here, how- 
ever, Nature has performed differently from the ordinary, and 
by a system of metamorphism has altered the Trenton lime- 
stone, making it into a rock as porous as many sandstones. 
Likewise, a shale bed, if sufficiently compact, may, by earth 
movements, have fissures produced, in which become productive 
reservoirs. Soft shale cannot be productive to any considerable 
extent because fissures produced in it will not remain open, and 
therefore the necessary underground reservoir would not be 
obtainable. But where shale-beds have been metamorphosed and 
hardened they may become productive, provided other necessary 
conditions obtain. This is illustrated notably at Florence, Col., 
and in different places throughout the California oil-fields, 
where heavy shale-beds have been metamorphosed and fissured 
and filled with oil. 

"Seven colored geological maps are given, covering seven dif- 
ferent counties, on which the several areas occupied by the 
different geological formations are presented in appropriate 
color and design." 

****** 

"The most productive individual horizon in the entire Mid- 
continental field is that occupied by the Cherokee shales. Prac- 
tically all of the oil and gas from Caney to the east, south and 
north occur in these shales, although in a few places either oil 
or gas have been found in overlying formations. The greatest 



production in Chautauqua County also comes from the same 
horizon, yet many of the gas-wells and some of the later oil- 
wells are supplied higher up. Westward, in the vicinity of 
Longton, Moline, and Grenola, and in the gas-fields of Arkansas 
City, Augusta, and Elmdale, the gas occurs probably from 1,000 
to 1,500 feet above the top of the Cherokee shales, although it 
is not known definitely just how far beneath the surface the 
Cherokee shales are in that territory. It is evident, therefore, 
that while the Cherokee shales are the principal producers of 
oil and gas in this territory, yet almost any and every shale-bed 
overlying them within the entire Carboniferous area of the State 
may contain productive sandstones. 

"Not only this, but occasionally the shales and the limestones 
are small producers. It is a common matter to hear drillers 
speak of shale gas, meaning a small but variable amount of gas 
obtained within shales themselves. Likewise, in rare cases, lime- 
stone is productive, more commonly perhaps in Oklahoma, near 
Bartolsville, than in Kansas, but these somewhat unusual condi- 
tions should not be taken seriously, as the total amount of oil 
and gas thus far obtained from the shale arid limestone aggre- 
gates but a small fraction of 1 per cent of the total production. 
This is an important statement, not only from theoretical con- 
siderations, but also from a practical one. Wells may be drilled 
here and there in many places, therefore, with the hope of 
finding oil or gas without being carried to so great a depth as 
would be necessary were the Cherokee shales the only pro- 
ducers." 

The work is a most comprehensive one; covers upward of 
600 pages, with a large number of geological maps, and many 
evidences of painstaking effort on the part of the men who per- 
formed the many tasks involved. We are in debt to Erasmus 
Haworth, State Geologist, for a copy of the work. Mr. Ha- 
worth's most excellent effort, as embodied in this volume, was 
ably assisted by a comprehensive staff including Rev. John Ben- 
nett, assistant geologist; E. H. Shellards, Ph.D., Paleo-Botan- 
ist; A. F. Rogers, Ph.D., and J. W. Beede, Ph.D., Paleontolo- 
gists; H. P. Cady and D. F. McFarland, M.A., Chemists for 
Gas Analysis, and F. W. Bushong, Chemist for Oil Analysis. 



C+iiAv *\t Rralroo TelllnJ of the Polnta That Must Be Disposed 
OlUOy OI £>raKeS of for Efficient Brake* for Automobile* 



THE extent to which the brakes are likely to become de- 
ranged as a result of excess loading will depend upon the 
length of the rods and the angularity. The length is intended to 
be sufficient for automobiles that are not overloaded, but the 
angularity will increase with overloading, and experienced auto- 
ists take into account the variable which is present and make 
brake adjustments accordingly. In some automobiles it is neces- 
sary to so adjust the brakes that they will press slightly against 
the drum faces when the load is light, in order that the brakes 
will work when the load is normal. 

When the brakes are applied the pressure to the two sides is 
equalized through the use of an equalizer, but the adjustment 
must be so nicely made that the equalizer will be free to act. 
Unless pressure is applied equally to the drums the brakes will 
fail to perform their function satisfactorily, and the tires will be 
subjected to undue strains. 
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* • Tl» A in Some of Those That Come Up in 

V/UeStlOnS I Jiat ArlSe Every-Day Automobiling Are An- 
swered by the Matter Presented by Forrest R. Jones in the New Edition 
of the "Automobile Catechism" 



[398] — What is one general form of high-tension magneto for 
operating two sets of spark-plugs (duplicate spark-plugs) simul- 
taneously ? 

The armature has essentially three windings — one low-ten- 
sion (primary) winding and two high-tension windings. Each of 
the latter is connected to its own set of spark-plugs. Thus one 
high-tension winding supplies current successively to one set of 
spark-plugs, one plug in each motor cylinder, and the other high- 
tension winding similarly supplies current to another set of 
spark-plugs. A suitable form of high-tension distributer is, 
of course, required. 

[399] — What is the safety spark-gap of a high-tension mag- 
neto? 

A gap an eighth of an inch or so wide whose sides are 
connected to the terminals of the high-tension winding. It 
is wide enough to prevent the high-tension current from passing 
across it when the spark-plugs are operating properly. If the 
connection to two or more of the spark-plugs is removed, how- 
ever, a spark will jump across this safety gap thus preventing 
an excessive electric pressure being brought upon the insulation 
of the high-tension winding. Otherwise the pressure might be- 
come so high as to break down the insulation. 

[400] — How can ignition be cut off while a high-tension mag- 
neto is still running? 

By short-circuiting the armature winding. Means are or- 
dinarily provided for doing this. A common method is to have 
an electric switch connected to the magneto and to the frame 
of the car. Closing the switch shuts off ignition as stated above. 

A suitable terminal is usually found on a magneto for at- 
taching the switch wire. 

[401]— What is meant by "dual ignition"? 

In general, ignition by two separate means. The meaning is 
not specified and well defined as ordinarily used, however. 

A true case of dual ignition exists when two complete and 
separate systems operating entirely independent of each other 
are used on a motor. Thus, a. motor may have both a high-ten- 
sion ignition system and a low-tension system, either of which 
will operate when the other is entirely removed, or out of com- 
mission, including the source of electricity. In such a case both 
systems can be operated at the same time. 

On the other hand, any ignition system which has two sets 
of igniters is commonly called a dual system, although the same 
apparatus in all or part of the remainder of the system is used 
for both sets of igniters, and both sets of igniters cannot be 
used simultaneously. Thus, the same source or sources of elec- 
tricity and the same timer or interrupter may be used for both 
sets of igniters. 

Again, it is not unusual to call a system dual when there 
is only one set of igniters, but electricity is supplied by two 
sources, as a battery and a magneto, only one course operating 
at a time. 

The combinations which are called dual ignition system are 
numerous. 

[402] — Describe the "battery floated on the line" system of elec- 
tric supply. 

A direct-current electric generator and a storage battery are 
connected together in parallel. (Positive brush of generator to 
positive terminal of storage battery, and negative brush to nega- 
tive terminal.) 

The generator keeps the storage battery charged during the 



operation of the ignition system. If the generator stops rotating 
or runs too slowly to give sufficient pressure it is automatically 
cut out of circuit so that the battery cannot send current through 
the generator, since this would be a waste of electricity and 
generally harmful to the generator. When the generator is again 
run fast enough to give sufficient pressure, it is automatically put 
into the circuit as before. The storage battery alone furnishes 
current during the time the generator is cut out of circuit. It 
is not necessary to charge the battery from any source other 
than that of the generator which forms part of the system, 
unless excessive demands are made upon the battery while the 
generator is not operating. 

The system is in a measure analogous to a water supply sys- 
tem of a city in which a pump, corresponding to the electric gen- 
erator, forces water into the pipes and a reservoir. Part of the 
iime the pump delivers water faster than it is used by the con- 
sumers. The excess then goes into the reservoir. If the pump 
stops the reservoir then supplies the water to the consumer. 



Effect of Incrustation 



A Very Slight Coating of Any 
Substance Will Prerent Heat 
from Pulsing Through the 
Walls of the Cylinders. 



SINCE a little sediment will accumulate over the surfaces of 
the system' in the course of time, no matter how commodi- 
ous the radiator is, it stands to reason that it should be liberally 
proportioned for the work it will have to do, in order that it will 
be large enough to properly serve the purpose when the surfaces 
become slightly coated. 

The effect of incrustation is most marked; if the scale is 1-16 
inch thick it will diminish the efficiency to 7-8 of that which will 
obtain when the surfaces are perfectly clean. From this point 
on, if the crust thickens, the diminished efficiency will be pro- 
portional to the square of the thickness of the scale. 

It has been repeatedly stated by the most competent authori- 
ties that scale, once it is deposited, cannot be removed excepting 
by scraping. Whether it can or not will not alter the fact that 
radiators, as they are made, cannot be mechanically gone over 
with a scraper. If, in the attempt to remove scale by means of 
chemicals, the surfaces are attacked, the damage, as measured 
in dollars, will be equal to the cost of a new radiator sooner or 
later. 

If a radiator is not large enough to do the work without 
evaporating water the motor will fail to do its best work, even 
if it does not indicate trouble of a more serious nature. If the 
radiator is large enough, to accomplish the cooling purpose with- 
out boiling the water, the question of eliminating the foreign 
matter will not have to be coped with, but if the reverse is true 
the one safe measure lies in removing the foreign matter before 
the water is placed in the radiator. 



Dell: Are you able to form an estimate of the character of 
your trouble? 

Jack: Not exactly, but I have reached one conclusion; with 
horses, a cross between varieties gives vigor to the offspring ; this 
automobile seems to be different ! 



Digitized by 



Google 



March z, 1911 



THE AUTOMOBILE 



633 



Confidence vs. Confidence Game 

Money That Is Easily Duplicated- 



of Africa Get Along with 
feiter Put Out of a Job 



How the 
Natives 
-Counter- 



ON the African Coast, back from the shore line, within 
hearing distance of the roar of the great "combers" that 
never cease to sweep in from the expanse of the broad 
Atlantic, the natives, primitive and dark of complexion, portray 
a condition of considerable prosperity midst unstable tokens of 
value. The emblem of exchange being neither more nor less 
than shells gathered from the strand of the great sea, should 
there be a shortage in the supply, the embarrassed merchant be- 
takes himself down to the shore and from a bounteous supply 
he collects enough for his wants, permitting his fancy to hold 
sway in the selection. 

Those shells, of chameleon characteristics, cast in all the 
moulds of which Nature has a superabundance, are the tokens of 
the merchant, and as long as honesty reigns among his ilk they 
serve handsomely as the medium of exchange. But once the 
germ of chicanery creeps in among these barbarous and prim- 
itive merchants, these tokens, or mediums of exchange — which- 
ever of the two may be the better name — fail miserably of their 
purpose. The scalawag among the natives of upright ways soon 
learns the tricks of the dark and sinister, and the goods and 
chattels purchased by inflated "coin of the realm" are pro- 
cured at no greater cost than a trip to the seashore. 

The value of this form of money among the natives who use 
it is as good as the promise on their part to redeem it in 
Kaffir corn, or the products of the chase. It is only when the 
methods of "Throgmorton street" are learned by a few of these 
men that they distribute a too liberal portion of "shells," and 
being absent-minded in the sense that they abjure a fair return, 
thus failing to keep a solemn promise, it is but a matter of a 
short while when these "notes in hand" lose caste, and those who 
are as good as their word suffer with the rest. 

How strange, indeed, that anyone should be so lacking in 
acumen as to accept shells from the seashore in payment for 
actual commodities ! The noble white man, when he visits these 
remote shores, finds himself at a loss to understand the situa- 
tion ; he ponders over the matter and says, "What a splendid op- 
portunity for a man of some enterprise!" A shell exchanges 
for a measure of corn; 100 shells bring a dusky maiden for a 
wife; 200 shells will land a splendid pair of elephant's tusks, 
and so on. The white man overlooks the fact that the native 
who parts with a token promises to redeem it in values equal 
to that which he receives. The shell that buys a measure of 
corn will ultimately come back to the giver, and he will deliver 
up a measure of corn ; the 100 shells that get him the fair lady 
of his choice are the only shells that will do for the purpose. It 
is the demand for wives that runs out, not the supply of shells. 
In the same way, if 200 shells go for tusks, the receiver of the 
tusks is liable for two tusks or 200 measures of corn, or the 
equivalent. Not so foolish, these natives, as we shall presently 
be in a position to observe. The white man, wearied of his so- 
journ in far-off lands, comes home. What does he do? 

How Does White Man Practice "Shell-game" 
That "Natives" Handle with Success ? 

In trade, when the white man desires to be a commercial 
success and a respected citizen, he keeps every promise that he 
makes— he makes no promise that he cannot keep! This being 
so, what is the matter with using shells — or pieces of paper in 



a word — as the mementoes of assumed responsibility? Surely 
there is no difference between the practice of the native of 
Africa and the trader in Wall street when it comes to the giving 
of a worthless token for a product that is valuable because it is 
in demand, either as a necessity for living, or a commodity 
for comfort and even luxury. 

What is it that defeats the giving of a worthless token for 
a carload of wheat, a ton of coal, or a bushel of potatoes? 
Is it not a mere matter of lack of confidence? If confidence is 
lacking, why? Is it not due to the failure on the part of some 
trader to keep his promise? 

In the automobile business, is there a desire on the part of 
some of the operators to pawn off worthless tokens for real 
value? If so, what will be the result? How long will it take 
to bring the recipient of the valueless memento to the hall of 
Justice? Will Justice be deaf? 

Is Justice deaf in Africa? No! Is the white man less intelli- 
gent than the African? No! Then, let us conclude, while the 
time is propitious, that Justice will respond to the cry of the man 
who is persuaded to accept a worthless token! 



np_. « . « /-v a . . . Spark Should Not Be Retarded 

To Avoid Overheating After the Motor 1. started 



IN the operation of the car, it is necessary to avoid overheating 
of the cooling water, and this will be accomplished if the 
spark is not retarded after the motor is started. It is generally 
true that overheating follows if the motor is run without load 
on a retarded spark, and it is economy in every possible way to 
stop the motor if the car is to stand for any length of time. 

The best position of the spark, when a motor is running, de- 
pends upon speed. The running conditions of the average motor, 
considering a magneto, demand that the spark be advanced from 
20 to 30 degrees, depending upon the speed of the motor. This 
statement should be qualified by calling attention to the practice 
in taxicab and some other work of running on a fixed spark, 
in which case the advance is not far from 30 degrees ; but this is 
not the common practice among the several builders, nor do 
they seem to agree as to the best fixed advance. The probabilities 
are that account must be taken of the characteristics of the ig- 
nition system, and it is true that there are differences in the per- 
formances of the several makes of magnetos sufficient to de- 
mand that each case be investigated upon its merits. 



Litharge Cement for Leaky Pipes — A cement made of 
litharge and glycerine, if freshly applied (using pure glycerine), 
will serve the purpose of maintaining tightness against com- 
pression in a pipe in a combustion motor when grinding in 
cannot be resorted to. This cement is heat and acid-proof and 
possesses more than the ordinary virtue. It fails when the 
glycerine is diluted with water or if the litharge is adulterated. 



Reggie: I have wondered if you are in bad with your new car! 
Pillsbury: Can't say; mother said that I needed something to 
occupy my mind ! 
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PnKKor nnH +1-10 Par Chart of the Rubber Market, Showing 
rVUUUCI dim UlC V><U ai so the Output of Automobiles, and 

the Automobiles in Actual Use, with Rate of Increase for Three Years Back 



AMERICA has always played a leading part in the rubber 
industry even though the interest of American capital in 
the production of rubber was long a negligible factor. 
While the opportunity to develop the fields of the Para district 
appear to have been first offered to Americans, the tendency to 
devote much energy to internal affairs during the period of the 
birth of the rubber industry probably accounts for the fact that 
British money and energy figure so strongly in the production 
of crude rubber to-day. 

In the use and manufacture of the product, the United States 
occupies a commanding position, and now that the automobile 
trade has emphasized the importance of rubber as a commer- 
cial factor, capital which long hung back is being devoted to im- 
proving conditions of production, collection and marketing. 

But now the enlargement of South American production and 
an appreciable part of the activity in the Far East are the re- 
sult of the injection of American capital and enterprise. 

The growth of the import of rubber into the United States dur- 
ing the past twenty years shows a marvelous increase. In 1890, 
when the population of the United States was about 63,000,000, 
the importation of rubber amounted to a little less than 34,- 
000,000 pounds, or a little over one-half pound per capita. The 
figures for 1900 were 49,000,000 pounds and the population was 
estimated at about 76,000,000, practically two-thirds of a pound 
per capita, while the last decennial census shows that the United 



States had a population of over 91,000,000 and rubber imports 
reached 101,000,000 pounds, about 1 1-9 pounds per capita. 

Aside from the vast amount of crude rubber consumed an- 
nually by the American automobile tire makers, the general im- 
provement in the finances of the people, compared with that of 
two decades ago, and the extraordinary widening of the field for 
rubber goods, have led to much greater per capita consumption. 

The chart, as here given, if studied, will afford an exact idea 
of the relation of the rubber market to the output of automo- 
biles. It will be seen that the output of automobiles, as it is 
depicted by curve (B), went up at a slow rate at first and at a 
very rapid rate toward the end. It will also be seen that the 
number of automobiles in actual use, as shown by curve (A), in- 
creased at a very rapid rate, reaching 480,000 by January 1, 1911. 
The market on rubber, on the other hand, as shown by curve 
(C), instead of increasing with the number of automobiles in 
use, or as automobiles were turned out of the makers' plants, 
went up and down in a most erratic way, and, contrary to the 
general assumption, the price of the rubber was lowest (or 
nearly so) when the number of automobiles were increased to 
the maximum. One of the conclusions that should be reached by 
studying this chart is that the price of rubber is not controlled by 
the number of automobiles in service — that is to say, by the 
demand for tires — if it is true that the demand for tires increases 
with the number of automobiles that are running. 




Ju. rib. M»t. Apt. M,. Ji"» J"U Auv Stpi. (M. Mm, tac Jv. Feb. M.r. Apt. JU, Juu. Julj Auf. Stpt. IW. .\o,. 

January 1st January 1st 

1U0S 1909 



J«n. frtb. M»t. Apt. Mbj June Julj Aug. t»pl. Oct. N01-. l*c 

January 1st January 1st 

1910 1911 



Charted to give at a glance the rubber market for three yean and the automobile output and tale for the same time 
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Jersey Solons Pass Reci- 
procity in the House 



TRENTON, N. J., Feb. 28— New Jersey reciprocity, which 
seemed doomed when the Edge bill met overwhelming de- 
feat in the Senate, now looms up as a probability of the present 
session of the legislature. After having been defeated last night, 
the Bracken bill, providing for reciprocity, was forced through 
the House to-day. The vote was 38 to 18; that of last night was 
26 to 18. 

Minority Leader McCran had changed his vote last night from 
affirmative to negative, when he saw that the bill was beaten, so 
that he could move to have it reconsidered. The defeat, it was 
believed, was because some who favored the bill had gone 
home. 

The defeat of Edge's bill in the Senate, it is practically con- 
ceded, was due to the fact that it would have repealed the power 
of attorney statute. Bracken's bill contains no such provision 
and its chances are, therefore, considered as fairly good. 

The discussion that preceded the vote was lively. At the out- 
set Majority Leader Matthews, who opposed the measure, in- 
sisted on a roll call, maintaining that, to reconsider, thirty-one 
votes were necessary. Thirty-six voted affirmatively. Again 
Matthews objected to pushing the bill through when McCran 
moved a third reading. He contended there should be a process 
for legal service on outsiders and moved that the bill be put 
back on second reading for amendment. La Monte, who had 
voted for the bill last night, seconded him. Others also spoke 
for amendment. McCran replied with the argument that the 
proposed amendment would prevent reciprocity. Neither side 
lacked advocates and finally the bill passed. 

Last night's debate on the measure lasted until after 1 1 o'clock. 
Tilts between Matthews and McCran enlivened the session, the 
former speaking as an individual member of the House. He 
was the bill's strongest opponent Against his arguments McCran 
placed the Democratic platform of last year, pledging the party 
to reciprocal legislation. Matthews retorted that he had cam- 
paigned his county in opposition to it and refused to consider 
himself bound by the pledge. He declared : 

"If this bill is passed it will not be through a free and un- 
controlled expression of opinion by the legislators, but through 
the coercive tactics that were used by the automobilists during 
the campaign." 

In opening discussion on his measure Bracken declared that 
failure to pass it would affect New Jersey industries to a more 
or less serious extent He asserted that Newark varnish manu- 
facturers and the leather concerns had received word yesterday 
from automobile manufacturers that unless the law was enacted 
they, the manufacturers, would take their trade away from 
New Jersey. 

Every phase of the conditions the bill might affect if enacted 
was discussed at length and many of the members took part in 
the debate. In closing his argument for the measure McCran 
pointed out that forty-four States have reciprocity provisions, 
declared that New Jersey was a suburban State and should do 
what it could to attract outsiders and maintained that they would 
come if liberal auto laws were adopted. 



Business Hums at Harrisburg Show 

Harmsburg, Pa., Feb. 28— The second annual automobile show 
of the Harrisburg Dealers' Association opened here on Satur- 



day night and has proven a great success, attracting large crowds 
and already outdoing business of the initial show held last sea- 
son. The show is being held in the car barns of the local street 
car company and a ground floor affords splendid opportunities 
for the exhibitors. Sixty-two cars are shown and there is also 
a line of accessory exhiibts in a small annex. 

Stripped chassis operated by electricity, racing cars, hundreds 
of trophies and the latest types of show cars are numbered 
among the exhibits. The show is proving a remarkable one in 
the amount of sales being made by the exhibitors. The members 
of the Pennsylvania Legislature and Governor Tener and his 
staff will attend the show on Thursday, which undoubtedly will 
prove the biggest day of the exhibition. 

The exhibitors and their cars are: 

Crispen Motor Car Company, Cadillac; Central Pennsylvania 
Automobile Company, Hudson and Interstate; B. C. K Motor 
Car Company, Kline-Kar; International Harvester Company, I. 
H. C. ; pleasure and commercial cars ; Keystone Motor Car Com- 
pany, Pullman, Chalmers and Hupmobile; Harirsburg Automo- 
bile Company, Reo, National and Winton; East End Auto Com- 
pany, Velie, Overland and Oldsmobile; Ensminger Automobile 
Company, Mitchell and Brush; Andrew Redmond, Maxwell, Co- 
lumbia and Columbus. Electric ; M. M. Zeller, Boss Steam Car. 

The accessory show includes exhibits of Continental and Mil- 
ler tires, Keystone Lubricating Company of Philadelphia, At- 
lantic Refining Company, Motor Mart and others. A Reo car 
is to be given away at the end of the week as a prize to the 
show visitor holding a certain door ticket. 



Catalogue of Future Happening* IntheAuto- 
COming EveiltS mobile World That Will Help the Reader to 
Keep H lsJDatea Straight. 



Feb. 26-Mar. 4... .Toronto, Ont., Automobile Show, Ontario Motor 
League. 

Feb. 25 -Mar. 4... Kansas City. Mo., Fifth Annual Show, Kaasas 
City Automobile Dealers' Association, Convention 
Hall. 

Feb. 25 -Mar. 4. ...Harrisburg, Pa., Second Annual Show, Automoblla 
Dealers' Association of Harrisburg, Third 8tre«t 
Car Barns. 

Feb. 21-Mar. 4... Sioux City, Iowa, Second Annual Show. Sioux City 
Automobile Dealers' Association, Auditorium. 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual ■how, 

Licensed Automobile Dealers' Association. 

Mar. 4-11 San Francisco, Cal., Annual Show, San Fran- 
cisco Motor Club. 

Mar. 7-11 Das Moines, la., Third Annual Show, Des Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-11 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association. State Armory. 

Mar 14-11 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar 15-11 Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, First Regiment Armory. 

Mar 18-26 Pittsburg, Annual Show. Pittsburg Auto Show 

Association (Inc.), Exposition Hall. 

Mar 26-Apr. 1... Buffalo, N. T., Fourth Power Boat and Sports- 
Mar. » Apr. nien's Show, Sixty-fifth Regiment Arsenal. Buf- 
falo Launch Club. 

Mar 26 - Anr. I... Pittsburg. Fifth Annual Show, Duqueane Gsjrden, 
Mar. Apr. ....rivu. pleagure Cara . Secona Wee k. Com- 

mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Anr 1-8 Montreal. Can., Automobile and Motor Boat g-how. 

Automobile and Aero Club of Canada- 
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\ A /HEN the dust blows away and the rumor mongers 
* » g et through, it will be found that the departing 
A. L. A. M. will have its prominent place in the world 
of things automobile taken by a new organization — one 
of even greater strength, wider conservatism and more 
masterly portent. The Selden patent, while it was a 
force to be contended with, was but one patent, and, 
unfortunately for its owners, it was a patent that had 
as many loopholes in it as a cat has lives. The new 
idea is on a firmer footing and the scope of the under- 
taking, as it is being fabricated, is momentous. If all 
of the potential patents, as they relate to the automo- 
bile industry, are brought under one control, it will take 
no Solomon to explain what it will mean. The fear 
has been that capital would be attracted to the auto- 
mobile business, due to the popularity of mechanical 
means of transportation, and the end would be disaster. 
But there are other disasters that are quite as much to 
be feared as a surfeit of capital, although it is difficult 
to find anything that is more alarming to contemplate 
than money when it goes at the rate of 30 miles per 
hour around things that it knows little or nothing about. 
At all events, admitting that it is far from satisfactory 
to have an industry inundated with much of ambition 
accompanied by some money, it remains to be wise, and 
when the newer organization takes the reins it is scarcely 
to be expected that it will emulate the A. L. A. M. to 
the extent of presenting a sphinx-like front to the beggar 
without. 



FREIGHT AUTOMOBILES are the silent revolution 
that is whipping the world into a sense of the fit- 
ness of things, and, as should be expected, the United 
States Army is the last of the forces to capitulate. But 
it is with a keen sense of the ludicrous that one is brought 
face to face with the proposition of the General Staff. 
This august body now proposes to dabble in the breed- 
ing of horses. Just think of it! When all the merchants 
of America are looking into the individual qualities of 
freight automobiles, trying to settle upon some make, of 
the many good examples, for use in the delivery of 
goods, the army, with all its flaunted enlightenment, pro- 
poses to parade before the patriotic citizens of this re- 
public, the foresight of a decade ago! It will cost the 
citizens of this country millions of dollars if the army 
enters the horse-breeding business, but when war, with 
its ravages, comes, all the horses that are in America will 
fail in the face of the forces that will be brought against 
the army by an enlightened contending force. True, 
horses could be substituted for the "embalmed beef" that 
was so popular during the Spanish war! 



\A/ALL STREET waxes fat on fabrication! Manip- 
* " ulating the rubber market is but one of its en- 
terprises. The Automobile this week presents a chart 
of the "rubber market" superimposed with curves of the 
output of automobiles for three years, accompanied by 
a curve of the automobiles that are in actual use. What 
the chart shows is that the rubber market moves inde- 
pendent of the number of automobiles that are being 
made, or the number that are in actual use. Were it 
true that pneumatic tires take so much rubber to make 
them that the visible supply is seriously requisitioned, it 
would then follow that the price of rubber would in- 
crease with the demand for automobiles. The chart 
shows that the rubber market declined from a maximum 
of $2.88 per pound during April, 1910, to $1.20 per 
pound on January 1, 191 1, in the face of the fact that 
the number of automobiles in actual use increased from 
360,000 to 480,000 between these dates. But this is not 
all; the number of automobiles that were manufactured 
during 1910 is given as 188,000, and, since tires had to 
be provided for them, this draught upon the visible sup- 
ply of tires should have "bulled" the market. Looking 
at the chart broadly discloses a manipulated rubber mar- 
ket ; the tire demand has very little to do with it. 



D OSTON is about to hold its Ninth Annual Automobile 
Show and the automobile industry will then have 
an opportunity to present to the most discriminating au- 
dience in America what the year has done for progress. 
It is believed that the patrons of the industry will flock 
to the show as they usually do, and that they will find 
much of interest there. Progress! There is a plenty! 
It is the progress of the conservative. The time has 
come when the sensational can have no place in the auto- 
mobile enterprises of America. It is now poor business 
to build the class of automobiles that have to be boosted 
through methods that would scarcely hold out in other 
walks. As a matter of fact, if some of the methods that 
formerly obtained were used in connection with the man- 
agement of a bank there would be a "run" on that insti- 
tution within twenty minutes. 
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All Master Patents the Aim of New A. L. A. M. 



INDIANAPOLIS, IND., March 1— A combination that has for 
its object the acquisition of all the live patent rights that have 
a bearing upon the manufacture of automobiles is the real 
purpose of the conference now being held in New York which 
has been called ostensibly to reorganize the Association of Lic- 
ensed Automobile Manufacturers. 

The committee which was named during the recent Chicago 
show to formulate a plan upon which such a reorganization 
might be based met to-day in New York, according to tele- 
graphic advices, and after discussing the situation in a general 
way took a recess until a later date, probably some time in 
April, when the matter will be crystallized. 

Those who were present at the meeting in New York to-day 
included: C. H. Hanch, of the Nordyke-Marmon Company; 
Hugh Chalmers, of the Chalmers Motor Company; H. B. Joy, 
of the Packard Motor Car Company; Charles Clifton, of the 
Pierce-Arrow Motor Car Company; Benjamin Briscoe, United 
States Motor Company; Thomas Henderson, Winton Carriage 
Company, and Alfred Reeves, general manager of the A. L. A. M. 

When the Selden patent litigation was decided against the 
licensed body in January by the United States Circuit Court of 
Appeals, the members of the association began to seek for some 
other bond that would hold it together and save from death an 
organization that had proved to be of much value to motordom 
by its conservatism and in other ways entirely outside of the 
fact of its being the holder of the Selden patent. 

Among the rights of this kind that may be the subject matter 
of the reorganization are included as many as forty different 
operative patents of various kinds. Among this list may be men- 
tioned the "Silent Knight" valveless engine, Hele-Shaw clutch, 
Mercedes flywheel, Honeycomb radiator and gate change speed 
device and the live rear axle with direct drive of the Renault. 
One of these devices alone would not be sufficient to furnish a 
broad platform upon which many of the manufacturers could 
stand, but in case the new association is able to secure several 
of them and throw the privilege of their exclusive use into the 
common pot of its members, the idea, involved in to-day's meet- 
ing appears much more feasible. 

New York, March 1 — The meeting of the reorganization com- 
mittee of A. L. A. M. was held this morning and adjourned after 
a short session. It was announced that another meeting would 
be held in April. 

Detroit, Mich., March 1 — When James Couzens, representing 
Henry Ford, was approached by The Automobile he said : "We 
are so busy attending to our own business that we don't care 
what others are doing. We take no interest in any new combina- 
tion." 

Jackson, Mich., March 1 — The representative of The Automo- 
bile reached P. A. Campbell, of the Imperial Automobile Com- 
pany, who said: "I know nothing about the details of the new 
deal that the A. L. A. M. people are putting through, but I will 
be at the 'Insurgents" meeting at the Hotel Astor, New York 
City, on Tuesday next." 

Detroit, Mich., March I — J. P. Bagertine, vice-president of the 
Warren-Detroit Motor Company, said, when approached by The 
Automobile representative, "I am not in any association." 



Studebaker Stock on Market 

Details of the financing of The Studebaker Coroporation have 
been officially announced by the banking interests that have 
taken charge of the flotation of the securities of the giant con- 
cern. The parent company has been incorporated under the 
laws of New Jersey and is successor by merger to the Stude- 
baker Bros. Manufacturing Company and the E-M-F Company. 



The corporation is capitalized at $45,000,000, $15,000,000 of 
which is cumulative 7 per cent, preferred stock and the remainder 
common. Of the former issue, $1,500,000 will remain in the 
treasury. 

The balance sheet of the companies shows that the assets are 
$57,067,155, consisting of all the property of both members of 
the merger. The sheet shows that the combined profits of both 
companies in 1909 were $2,124,586 and last year they reached the 
total of $2,474,629. 

Lehman Brothers and Goldman, Sachs and Company, of New 
York, and Kleinfort, Sons & Company, of London, are han- 
dling the flotation. 

The following statement to the bankers, made by J. M. Stude- 
baker, outlines the purpose of the merger : 

"This company was formed to acquire the properties of Stude- 
baker Bros. Mfg. Company, the E-M-F company and their sub- 
sidiary and allied companies. In 1852 Henry and Clement Stude- 
baker with a capital of $68 started a general blacksmithing busi- 
ness at South Bend. The industry was incorporated in 1868. In 
1907 we bought 40 per cent, (and still retain it) of the capital 
stock of the Garford Company at Elyria, O. In 1908 we con- 
tracted with the E-M-F Company to distribute a large part of 
its product. In 1909 a third of the capital stock of that com- 
pany was acquired and in 1910 all the balance. To-day the 
E-M-F Company has marketed over 23,000 automobiles; has 
1.500 agents, 30 distributing branches, the selling contracts in 
all of which cover 191 1 output. I estimate that the net profits of 
the Studebaker Corporation for 191 1 will be at least $3,500,000. 
Walter E. Flanders will continue at the head of the automobile 
business of the corporation." 

The automobile department of Studebaker Bros, will be re- 
moved to Detroit. 

The common stock will remain in the hands of the Stude- 
bakers and their allies. 



Fire Visits Haynes Plant 

Kokomo, Ind., Mar. 1 — Fire partially destroyed the factory of 
the Haynes Automobile Company yesterday afternoon, burning 
two buildings, the machine shop and the motor assembly de- 
partment. The disaster will only delay deliveries for a short 
time as 200 chassis outside the burned structures can be prepared 
for shipment almost immediately. Arrangements have been 
made for emergency buildings and the installation of machinery 
will take place at once. As soon as the insurance claims are 
adjusted, the burned buildings will be replaced. 



E. F. Korbel Marries Brooklyn Girl 

Edward F. Korbel, one of the most popular and successful 
press representatives of eastern motordom, was married last 
week to Miss Florence Amelia Way, one of Brooklyn's fair 
daughters. Mr. and Mrs. Korbel are now upon their honey- 
moon in the South and upon their return will make their home 
in Brooklyn. 

Mr. Korbel handled the publicity of the last Vanderbilt Cup 
race, the Madison Square Garden show and the Brooklyn show 
with distinguished success. 



Packard Lubricants to Be Made Here 

Announcement has been made that the Packard Motor Car 
Company, of Detroit, has transferred to the Wolverine Oil Com- 
pany, of New York, the sole right to make and sell the line of 
oils known as Special Packard Lubricants. 
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Show Success Makes Baltimore Rejoice 



BALTIMORE, Md., Feb. 27.— The 191 1 Baltimore Show has 
just passed into history, but it has proven that Balti- 
moreans more than ever are deeply interested in the in- 
dustry from all standpoints. It brought out the fact that the 
commercial car has come to stay, while the pleasure cars have 
not lost any of their popularity. In fact, the show has been so 
successful that as soon as the doors were closed on Saturday 
night many members of the Automobile Club of Maryland and 
the Baltimore Dealers' Association held an impromptu meeting 
and discussed plans for 191 2. 

During the week the sales reached the 200 mark. As the aver- 
age price of cars favored by the purchasers ranged from $1,000 
to $2,000, the total amount of coin taken in by the dealers was 
between $200,000 and $400,000. 

The commercial display proved the big feature of the exhibi- 
tion. Sixteen varieties were shown and the spectators were 
greatly interested in these cars. Many of these were included in 
the list of closed sales and the dealers have many good prospects. 

In order to continue the interest, the Automobile Club of 
Maryland has planned its annual banquet for March 3 at the 
Rennert Hotel, at which 300 persons will attend. These will 
include many of the dealers and their friends, as well as Gov- 
ernor Crothers, Mayor Mahool, several United States Senators 
and prominent motorists. 

The attendance reached the 28,000 mark for paid admissions, 
just 3,000 more than calculated upon by the show promoters. 

Another thing that the exhibition showed was that within the 
past few weeks many new dealers have entered the local field. 
Included among these may be mentioned the following: 

Simplex car, Quinby & Co., agent : Paige-Detroit car, Madison 
Motor Car Company; Kelley and Frayer-Miller trucks, J. L. B. 
Wilhide; Garford car, Dixon C. Walker Automobile Company; 
Inter-State car, Kellar Auto Company; Everitt car, the Model 
Automobile Company ; S. G. V. car. Rice Brothers' garage ; Olds- 
mobile. C. R. Misner: Lozier, Edwin M. Fleischmann; Welch- 



Detroit car, the Auto Outing Company; the Lord Baltimore car, 
Lord Baltimore Auto Company ; Abbott-Detroit and Krit cars, 
Abbott-Detroit Motor Car Company. 



Memphis Pleased with Its Exhibition 

Memphis, Tenn., Feb. 27. — Proving the assertion that the 
South is a lively battleground for automobile interests, Memphis 
closed an auto show which was an immense surprise to every 
manufacturer or factory representative present. 

The Memphis show was the first annual event put on by the 
Memphis Automobile Club. 

The show cost in actual figures $14,000, and it is estimated at 
least $250,000 worth of cars were exhibited. The decorations 
were fully as elaborate as any offered by either St. Louis or 
Kansas City in past years, including soft canopies, made up of 
over 8,000 yards of bleached cheesecloth, masses of florid smilax, 
ten gross of wax dipped and real roses, fifteen gross of carna- 
tions and several thousand dollars' worth of palms, orange trees, 
etc. The Memphis Symphony Orchestra, a subsidized local or- 
ganization, drew for two evenings the largest number of leading 
society people, according to the Memphis Commercial-Appeal, 
ever assembled in any show here. The music was heard from a 
beautiful pergola forty feet long, while a quartet was sheltered 
by a Valentine bower, made up of flowers and ribbons. A lead- 
ing feature, and one which created unstinted praise, was the 
fountain of roses, fifteen feet high. This was the fulfillment of 
the show's catch advertising line, "Meet Me at the Fountain of 
Roses." 

Even a larger, more elaborate show is already organized for 
next year, and the dealers voted to go in again with the Memphis 
Automobile Club, letting the next show also be managed by the 
club's secretary, George W. Buchanan. 

The movement for good roads received a forward impetus 
during the show in a series of meetings and conferences. 




GENERAL VIEW OF THE FIFTH REGIMENT ARMORY, WHERE THE BALTIMORE SHOW WAS SUCCESSFULLY HELD 
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HUGE AUDITORIUM, TO WHICH OMAHA'S 8IXTH ANNUAL SHOW ATTRACTED THOU8ANDS 



Omaha Astounded at Success of Its Sixth Annual Show 



OMAHA, NEB., Feb. 27— The Sixth Annual Automobile 
Show closed Saturday night, the most successful one by 
far that has ever been held in this city. More than 40,000 
people attended the show during the six days, the best previous 
year being 1910, when there was a total attendance of 25,000. 

So great was the success of the show that the automobile men 
are already beginning to talk about the next year's event and are 
planning to enlarge it in several ways. It is being urged that 
the next show ought to be a ten-day or a two-week affair, 
possibly dividing the show, one week for commercial vehicles and 
one for pleasure vehicles. Some, however, think that it all ought 
to be given together, and with this view there is talk of asking 
permission from the City Council to close up two adjoining 
streets, at each end of the Auditorium, and exhibit the automo- 
biles in these, possibly with canvas, or temporary wooden 
coverings. 

Not only from point of attendance, but also from number of 
cars sold, was this Omaha show the biggest ever held here. 
About a thousand agents attended and contracted for a large 
number of cars for the coming season. There were also many 
individual sales of cars. Every dealer points to a long list of 
many cars sold. 

Many factory representatives here rank the Omaha show next 
to the Chicago show, all things considered, among the shows of 
the Middle West. 

The Omaha police grew gray headed during the week trying 
to calm down the ardor of the demonstrators during the morn- 
ings. Every dealer had a number of demonstrators running, as 
the weather was ideal, and most of the cars ran out to the Omaha 
Speedway for a few rapid turns about the track. 

Without calling on the business men for any assistance, the 
automobile show brought to Omaha more visitors than has any 
other event during the year, except the big annual fall festivals 
in Omaha, so that business men in the city are heartily indors- 



ing it. A large percentage of those attending were from out of 
the city. 

The directors of the show were themselves surprised at the 
success of this year's exhibition. 



St. Louis Exhibition a Success 

St. Louis, Feb. 27. — At the close of the St. Louis show Satur- 
day night all of the exhibitors expressed themselves as highly 
pleased at the results of the exhibit, especially in regard to the 
amount of interest which it created in the surrounding territory. 
The number of out-of-town visitors is estimated at from 2,500 to 
3,000. Many of these were implement and vehicle dealers, who 
closed up subagencies for their respective cities. A canvass of 
the various exhibitors puts the number of subagencies arranged 
for at more than 50. 

Sales were made in unexpectedly large numbers, both to buy- 
ers from St. Louis and from the surrounding territory. Many 
of the cars exhibited had not previously been shown in St. Louis, 
and the agents for these makes were particularly enthusiastic 
over the benefits of the show. So successful was the show that, 
before it closed plans were being made for next season, when it 
is planned to use not only the Coliseum, in which the exhibit was 
held this year, but also the Armory, in which it was held in 1910. 

The show was a financial success, according to the committee 
in charge. There will be a considerable surplus, which will be 
divided among the exhibitors. Virtually all of the expenses were 
paid out of the sale of show spaces, with the understanding that 
the profits were divided pro rata. The attendance for the week 
is estimated at about 35,000. 

The showing is considered remarkable when it is remembered 
that the exhibition was not participated in by anywhere near 
the total number of St Louis dealers, the show project having 
been abandoned. 
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National and Mercer Win 



Fig. 1— Pope-Hartford making Into B Street at Haywards— rather 

hard put 

SAN FRANCISCO, Feb. 25— With the dust raised by the 
speeding motor cars in the big Oakland Panama-Pacific 
road race which was run over the Alameda county boule- 
vard course between San Leandro and Hayward on Washing 
ton's Birthday, not yet settled, a plan has already been launched 
to make the contest an annual affair that will rival the Vander- 
bilt cup race and prove one of the blue-ribbon events of tin 
automobile world. This action was decided upon as a result of 
the great interest displayed in the contest on last Wednesday 
when fully 100,000 people lined the Alameda county course and 
cheered the racing drivers as they flew bullet-fashion along the 
route. 

While the details of the plan have not been worked out, it is 
likely that the big road race will be held early in the Spring of 
each year, while the Eastern States are still buried under a 
mantle of snow and slush and the automobiles are detained in 
winter quarters. A great perpetual trophy, eclipsing the Vanderbilt 
cup in beauty, will go to the winner of each year's race, to re- 
main in his custody until the next race is won. F. M. Smith, 
the borax king, impressed by the advantage that such a contest 
would be to California, has come to the front with an offer to 
donate a suitable cup or any other trophy as soon as definite 
plans for the proposed contest have been announced. 

Wednesday's races were without doubt the most thrilling ex- 
hibition of motor car racing that the Pacific Coast has ever wit- 
nessed and did more to test the durability of the cars entered 
than has perhaps any other road race held in America. Again, 
the nerves of the drivers were strained unnecessarily by inade- 
quate police protection at certain points of the road, which al- 
lowed spectators to crowd along the sides of the course and 
leave the speeding cars but a thread-like passage. That no 
fatalities occurred and but three were injured is regared on all 




sides as most marvelous. For this reason most people familiar 
with the course attribute the inability of the rival drivers to 
create any new records. The course is considered the fastest 
in the country and on some of the straightaways as high as 100 
miles an hour was reached, but four acute right-angle turns cut 
down their speed and here much time was lost. As it was, how- 
ever, in the heavy car race the average time per hour was 66.8 
miles and in the free-for-all an average of 65.9 miles an hour 
was attained. Both these records beat the time made at the last 
Vanderbilt race, when the average time recorded was 65.18 miles 
an hour. These figures show that the American classic had 
nothing on the Western blue ribbon event in the way of speed 
and with proper methods of keeping back the crowds and better 
provisions at the turns the next Coast contest is almost sure of 
establishing a new world's record. 

The program of the day's sport had been divided into three 
events, a light car race, a heavy car event and the free-for-all. 




Fig. 2— National "4" speeding like the wind 



Fig. 3 — Pope-Hartford — winner of the free-for-all — showing oft 

The light cars, which were first to start, traveled 98.307 miles or 
9 circuits of the course. Then came the heavy car race for 
152.922 miles or 14 laps of the course. The free-for-all was to 
have been for 207.537 miles or 19 laps. But as darkness fell 
before this distance was negotiated the race was called off at 
the end of the 15th lap or at the end of 163.92 miles. 

The light car race was a long and tedious affair and the Mercer 
had no trouble in capturing the honors in 1 hour, 42 minutes and 
54 seconds. The heavy car event, however, created intense in- 
terest for it was not only an exciting contest but it foreshadowed 
what was to be expected in the free-for-all which followed. The 
National driven by Merz captured the former event in 2 hours 
17 minutes and 20 seconds, winning by 40 seconds. The with- 
drawal of several cars in the free-for-all robbed this event of 
some of its interest but the fight for supremacy between the two 
Pope-Hartfords and the National was spectacular throughout the 
entire race. 

In the free-for-all Fleming's Pope-Hartford had some engine 
trouble and when the starter's gun was fired it was unable to 
take its place. The Amplex shot out and was followed by the 
National "4." The Pope-Hartford (Dingley) was next to cross 
the line and then came Wilcox in the National "Six." All this 
time Fleming and his mechanician were busily engaged on their 
car but with the exception of the Amplex, which broke a wheel 
on turning into San Leandro, all the cars had completed a lap 
before he was ready to start. The car lost 9 minutes. It made 
the first lap in 9.38 minutes but the other cars kept up equally 
fast time and when they passed the grand stand on the second 
lap, National No. 4 was in the lead, being closely pressed by 
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the Pope-Hartford and another National (Wilcox). It was 
on this lap when near Hayward that this National caine to grief 
by breaking a piston rod and was forced out of the race. This 
left National No. 4 and the eventual winner fighting for the lead. 
Tire trouble and a mishap at one of the turns which sent his 
car into a hay bank prevented the Pope-Hartford (Fleming) from 
improving its position to any degree. About the eighth lap the 
winner forged to the front and kept that position till the race 
was called off. National No. 4 remained in the second place. 

Six entrants started in the heavy car race. The Pope-Hartford 
(Fleming) left the starting tape first followed by the Amplex, 
National (De Palma), Apperson (Hanshue), National (Merz), 
and Pope-Hartford (Dingley). 

Five rounds were made without special incident, the first car 
apparently maintaining its starting advantage. The National 
(De Palma) experienced magneto trouble in the tenth round 
and withdrew. The Pope-Hartford (Fleming) lost the lead to 
National (Merz) near the end and while the car completed the 





Fig. 4 — In front of the grand stand — correspondent pronounced It 
a "brush at the finish" 

course at the head of the procession, the difference in elapsed 
time made the latter car the victor. 



Fig. 5 — How the spectators behaved after the race was over 

The spectators went wild with excitement when the cars pulled 
up at the repair pits and quickly surrounded them, although re- 
peated warnings were given that the Amplex was coming and to 
keep the road clear. The efforts of the citizen police, however, 
were fruitless and when the racer shot into the crowd all but 
one boy got out of the way. He escaped with a broken leg, but 
for a time it looked as though the death list would be heavy. 

In the light car race the Mercer (Bigelow), had no difficulty 
to win. It started first and kept that position throughout the 
entire distance. The E-M-F made a fair showing until a jack- 
shaft broke and forced it from the race. The Maxwell held 
second place most of the time and was the only other car to 
finish. The Ford stuck to the course for five laps. It over- 
turned near Hayward, but was soon righted and again tried 
for honors, but was later stopped by the referee. The Inter- 
State (Michner), was forced to withdraw almost immediately 
after leaving the starting point. It lost its carbureter. 

The most severe criticism of the race was the lack of proper 
police protection. 

Efforts had been made to secure the services of the National 
Guard, but Governor Johnson refused to allow them to don their 
uniforms and many of the militia members in citizens' clothes 
were used as patrolmen, but their official badges failed to awe 
the spectators, who practically ran over them at will. 

The summary follows : 



No. Car 

9 Mercer 

11 Maxwell 
10 Ford 

14 E-M-F 

12 Inter-State 

No. Car 

5 National 

7 Pope-Hartford 

1 Pope-Hartford 

2 Amplex 
s National 

4 Apperson 

No. Car 

7 Pope-Hartford 

5 National "4" 

1 Pope-Hartford 

8 National "6" 

2 Amplex 



RACE FOR LIGHT CARS WITH PI8TON DISPLACEMENT TO 300CUBIC INCHES 
Driver Laps 123 466789 

Blgelow Time 10:37 23:02 34:17 44:34 66:53 68:10 79:45 91:17 102:54 

Lap 10:37 12:26 11:16 10 :17 12:19 11:17 11:15 11:32 11:37 

E. Cooper Time 12:17 25:06 47:53 60:03 72:12 84:57 92:23 109:29 

Lap 12:17 12:49 22:47 12:10 12;09 12:45 12:46 12:06 

F. O'Brien Time 36:04 49:31 74:33 91:31 107:30 Stopped by referee 5th lap. 

Lap 36:04 13:27 25:12 16:58 15:59 

Aurandt Time 14:08 25:25 38:07 50:12 64:07 Accident in 6th lap. 

Lap 14:08 11:17 12:42 12:05 13:45 

Michner Lost carbureter In first lap — out of race. 

HEAVY CAR RACE— PISTON DISPLACEMENT FROM 301 TO 600 CUBIC INCHES 
Driver Laps 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Merz Time 11:16 21:26 38:40 49:25 58:47 67:48 79:20 88:49 98:16 107:44 117:18 127:01 137:20 

Lap 11:16 10:10 18:30 10:45 8:02 9:01 11:32 9:29 9:26 9:29 9:34 9:43 10:19 

Dingley Time 10:06 20:18 32:53 40:06 49:12 58:54 70:42 81:14 90:26 99:42 116:08 122:11 131:23 138:07 

Lap 10:06 10:12 12:36 7:13 9:06 10:42 11:48 10:32 9:12 9:16 16:26 6:03 9:12 6:44 

Fleming Time 9:46 19:24 29:04 38:46 48:12 57:34 66:54 75:16 88:27 97:50 107:20 120:40 130:04 139:21 

Lap 9:45 9:39 9:25 9:41 9:27 9:22 9:20 8:22 13:11 9:23 9:30 13:20 9:21 9:20 

Turner Time 10:27 22:18 33:03 42:46 52:25 65:08 76:32 86:00 96:31 107:02 117:42 128:15 138:38 

Lap 10:27 11:51 10:45 9:42 9:40 12:43 10:24 10:28 10:31 10:31 10:40 10:33 10:18 

De Palma Time 10:05 19:56 30:03 43:40 63:25 63:13 72:54 82:28 92:12 101:47 Out of race. 

Lap 10:05 9:61 10:07 13:37 9:45 9:48 9:41 9:34 9:44 9:35 

Hanshue Time 10:15 24:11 34:56 44 ;16 60:33 Burned up in sixth lap. 

Lap 10:15 13:56 10:45 9:20 16:17 

THIRD RACE— FREE-FOR-ALL 
Driver Laps 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Dingley Time 9:30 18:49 32:47 42:38 62:10 61:42 72:56 82:32 92:06 101:38 111:07 120:43 130:15 139:48 

Lap 9:30 9:19 13:68 9:51 9:32 9:32 11:14 9:36 9:34 9:32 9:29 9:36 9:45 9:33 

Merz Time 10:00 20:00 30:15 41 :21 60:25 60:25 70:50 81:30 91:50 101:50 113:40 124:45 134:52 144:03 

Lap 10:00 10:00 10:15 11 :06 9:04 10:00 10:25 10:40 10:20 10:00 11:60 11:15 10:07 9:11 

Fleming Time 20:38 31:30 40:36 49:41 59:27 71:20 80:53 90:26 100:03 112:47 122:29 131:59 141:31 161:01 

Lap 9:38 10:52 9:06 9:05 9:46 11:53 9:33 9:33 9:37 12:44 9:42 9:30 9:32 9:30 

Wilcox Time 10:10 18:67 Out of race — broken piston. 

Lap 10:10 8:47 
Turner Out of race on first la p — damaged wheel. 
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of 
For- 
mulated by the Contest Board, Approved by the Board of Directors of the 
A. A. A., and by the General Rules Committee of the Manufacturers' Contest 
Association, February 1, 1911 



GENERAL RULES 

THE following as formulated by the "Contest Board," shall 
be known as the Contest Rules and shall govern all con- 
tests held under "sanction." 
It shall be assumed that every entrant and driver is acquainted 
with these rules and the entrant, by his signature to his entry 
blank, and the driver, shall agree to be bound by them, and 
by any modifications of them approved by the Contest Board. 

Any contestant who is ineligible to compete in contests under 
the rules of the International Association of Recognized Auto- 
mobile Clubs is ineligible for any contest under these rules, and 
vice versa. 

POWERS OF THE CONTEST BOARD 

1. Powers of the Contest Board.— The Contest Board of the 
American Automobile Association shall have the right to make 
and construe rules for and render decisions concerning all forms of 
automobile contests; to grant, refuse or withdraw sanctions; to 
grant, refuse or withdraw track licenses; to grant, refuse or with- 
draw registrations to automobile drivers; to assign dates for and 
to promote contests; to veto the appointment of any race official; 
to Inquire into and deal with all matters relating to contests, sub- 
ject to the rules; to disqualify, either temporarily or permanently, 
persons guilty of Infraction of the rules; to reinstate persons so 
disqualified; to determine who are and who are not eligible to com- 
pete; to Interpret these rules, and generally to do any and 
all things In connection with contests which, in its Judgment, are 
conductive to their well being and are not inconsistent with the 
rules. 

The Contest Board shall have an Official Representative at each 
contest. 

2. Contest Board's Decision Final. — In the event of any point aris- 
ing under or which is not covered by these rules, the Contest 
Board shall have the power to decide upon the same, and Its de- 
cision shall be final. 

DEFINITIONS 

3. The following shall be the official definitions of terms used in 
these rules: 

Amateur— A man who has never driven or raced a motor car for 
pay, either In cash or any other valuable consideration, such 
as traveling, hotel or other expenses in connection with a 
contest; competed for a cash prize; who does not make his 
livelihood, or any part of it, as a result of racing or driving, 
either as a demonstrator, tester or chauffeur; who has not 
otherwise received financial reward for engaging in compe- 
tition; who Is not actively engaged in the automobile or ac- 
cessory Industries ; who has not since January 1, 1911, com- 
peted against a professional In a track or road race; who has 
never been declared a professional by any sport-governing 
body, in connection with that sport over which It has Juris- 
diction, or who having been so declared, has been reinstated, 
either by such body or In connection with automobile contests 
by the Contest Board of the A. A. A. 

Affiliated Clutj — Any local club which Is a member of the Associa- 
tion. 

Association — The American Automobile Association. 

Automobile, Motor Car or Car — A four-wheeled vehicle propelled 
by self-contained mechanical means, fitted with at least two 
brakes operated independently of each other and a motor- 
driven reversing mechanism. 

Beach Race — A race conducted on a natural or specially prepared 
beach. 

Contest — Any competition In which motor cars participate 
Contest Board — The Contest Board of the American Automobile As- 
sociation 

Driver — A man named by an entrant as the driver of a competing 

car. 

Entrant, Contestant or Competitor — Any man or organization which 

makes an entry of a motor car for a contest. 
Fuel — The fuel or substance used In contests for the generation 

of power must be unadulterated. No agent of oxidization other 

than atmospheric air will be permitted. 
Miniature Tonneau — A car provided with a miniature tonneau with 

door or doors, and seats for at least four adults, two In front 

and two or more In the tonneau. 
Passenger — Any occupant, other than the driver, of a competing 

car. 

Promoter — Any person or organization who or which organizes a 
contest. 

Racing Car — Any motor car specially built for contests. 
Records — A National Record Is a record unequalled In the United 
States or Its colonies. 

A World's Record is a record unequalled in any other part of 
the world. 

Road Race — A race conducted entirely or principally over public 
or private highways. 



Runabout or Tourabout — A car provided with seats for two per- 
sons side by side In f;ont and, at the option of the entrant, one 
or two seats, without tonneau, for one or two persons in the 

rear. 

Sanction — A permit from the Contest Board to conduct a contest 

under these rules. 
Technical Committee — The Technical Committee of the Contest 

Board. 

Touring Car — A car provided with a tonneau and seats for at 
least Ave adults, two in front and three or more in the 
tonneau. 

Track Race — A contest conducted on a track which conforms 
with these rules. 

STOCK CAR. 

Stock Car — A motor car which complies with each and all of the 
following requirements: 

1. Certificate of Description — A complete description of the car 
upon the official blank* provided for the purpose must be filed 
with the Technical Committee of the Contest Board at least thirty 
(30) days prior to the first contest In which the car shall compete. 

2. Registration Number — No Certificate of Description of a stock 
car or chassis filled with the Contest Board shall be valid until 
the maker shall have received notification of its acceptance with 
the assignment of a registration number by the Contest Board. 
The fee for registration of each model shall be $50 to M. C. A. 
members and $100 to non-members of M. C. A. 

3. Car on Sale. — The car must be or have been on sale through 
all the regular selling representatives of the manufacturer during 
the period of its production. 

4. Manufacturers' Annual Output — The manufacturer's annual 
output shall include bis total production of all models, excluding 
taxi cabs, delivery wagons or other vehicles designed for commer- 
cial use. 

6. Quantity Production of Model — The quantity production of 
any model must bear to the total annual output of its manufac- 
turer the ratio set forth In the following table, based upon a 
period of time from July 1 to June 30 of the following year: 

Total annual output Percentage of 

All models same model 

10,000 cars or more 4.5% 

8,000 cars to 9.999 5.0% 

6,000 cars to 7,999 6.0% 

4,000 cars to 6.999 7.0% 

2,000 cars to 3,999 8.0% 

1,000 cars to 1,999 9.0% 

600 cars to 999 10.0% 

Z60 cars to 499 16.0% 

100 cars to 249 30.0% 

60 cars to 99 60.0% 

6. Percentage of Output — The required percentage of output of 
any model shall In every case be in accordance with the table in 
Paragraph 5. Percentages are calculated on actual total annual 
output. 

7. Minimum of 25 Cars — Whatever may be the number of cars 
of the same model necessary to constitute the percentage called 
for by the foregoing table In Paragraph 5, at least twenty-five 
(25) of such cars must have first been built before such model Is 
entitled to a stock rating. 

8. Bodies on Same Chassis — The use of different bodies — touring 
car, miniature tonneau, runabout, etc. — upon the same chassis 
shall not constitute a difference of model under the meaning of 
this definition, but cars thus equipped must be entered in the 
respective classes to which the body equipment renders them 
eligible. Miniature tonneaus, surreys, double or single rumbles 
■shall, for the purpose of these rules, be considered runabouts. 

9. Foreign-built Cars — In determining the stock status of a 
foreign-built car, the total number of such cars imported into this 
country shall be taken instead of the total output of the foreign 
factory, and the number of any particular model necessary to con- 
stitute it a stock model shall be determined by the ratio set forth 
In the foregoing table in Paragraph 6; in other words, the intent 
of this rule is to place the Importer of foreign cars on the same 
basis as the American manufacturer. 

10. Car Must Correspond to Registration — The cars entered in 
any contest must absolutely correspond to the detailed description 
contained In the Certificate of Description; otherwise they shall 
not be permitted to start in the contest, and entry fee paid shall 
be forfeited to the promoter. 

STRIPPED STOCK CHASSIS. 
Stripped Stock Chassis — "A motor car chassis which, except for 
the options listed below, can, by adding the necessary parts, 
be assembled into a complete stock car." (See "Stock Car" 
definition.) 

Options Permitted. 

Lighter Springs (number of leaves optional; thickness, width 
and length must be standard). 

Piston Diameters may be lessened (form of lings and number 
of oil grooves, etc., must be standard). 

Angle of Steering Post. 

•Official blanks for Stock Car Description may be obtained from 
the Chairman of the Contest Board, 437 Fifth Ave., New Tork City. 
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Length and Angle of change gear, brake and other control 
lever* (method of control must be standard). 

Driving Gear ratio, wheel diameters excepted. (Where a gear 
ratio Is changed on a shaft driven car, any gear ratio may be 
used of which the standard axle construction will permit.) 

Tire and Rim Equipment. 

Length of clutch, brake, accelerator and other pedals. 

Body Equipment: Contour of dash, seat and body optional, but 
floor boards must be carried. (Bee Dash Requirements.) 

Form, Volume and location of Fuel and Oil Tanks (system em- 
ployed in either case must remain unchanged). 

Exhaust header and exhaust pipe (optional, except exhaust must 
be conducted outside the bonnet and so directed as not to raise 
dust. See Rule 69). 

Use of Shock Absorbers. 

Winding of Springs only (winding of manifolds, fuel and water 
pipes or electrical connections must be standard). 

Bonnets must be carried throughout a contest, but may be cut 
away at the side for the passage of exhaust pipes only. (See 
Rule 70.) 

Bonnet straps must be added and approved by the Technical 
Committee. 

Special Wheel Fenders or radiator protectors of any design may 
be used, wind shield* excepted, provided they are attached to the 
car In a manner satisfactory to the Technical Committee. 

Note on Lubrication — Where a reserve oil supply Is provided, a 
pipe connection with hand-pump may be employed to transfer 
the lubricant to the standard oil receptacle regularly supplied by 
the manufacturer with the car, but In no Instance will It be 
permitted to connect a reserve oil supply directly with the parts 
to be lubricated unless such connection may be the standard lubri- 
cation equipment under the "stock" definition. 

Dash Requirement* — In a stripped stock chassis the contour of 
the dash outside of the limits of the bonnet is optional, but the 
dash arrangements within the limits of the bonnet contour must 
be In accordance with the regular stock model; standard stock 
car dash equipment must be carried thereon, and It shall not be 
cut away for the passage of air or for access to the working parts 
of the motor in any way which does not conform to the regular 
stock model. 

Additional Part* to Chassis — Dash, seat, body, tank or other 
permissible equipment shall be of substantial and safe construc- 
tion within the approval of the Technical Committee of the Con- 
test Board. 

4. Bona Fide Status of Stock Car — It is the intention of the 
rules relating to stock car and stock chassis competitions that 
such competitions shall be restricted to those cars Identical In 
specification, materials and design with the manufacturer's prod- 
uct which Is manufactured In quantity and is offered for sale and 
sold In a bona fide manner to the public through the regular sell- 
ing agencies of the manufacturer. 

8. Evasion of Stock Car Definition — In the event of evasion on 
the part of entrants of the spirit of the "stock car" or "stock 
chassis" definition concerning points not definitely stated in these 
rules, the Contest Board shall have full power to render such 
decision as it may deem for the welfare of the sport and Industry. 

6. Technical Committee of the Contest Board— It shall b* the 
duty of the Technical Committee of the Contest Board to pass 
upon, establish and certify to the Contest Board the stock status 
of all manufacturers' models offered for registration with the 
Contest Board as stock cars and stock chassis. 

In any case where it may be necessary to establish the status 
of any car alleged to be a stock car under the definition contained 
in these rules, the Committee shall have the right to visit the 
factory of the manufacturer of such car, who shall be required 
to submit to the Committee such evidence as it may require to 
verify the allegation on which the "stock" status of the car la 
based. 

The decision of the Technical Committee shall be final as re- 
gards the eligibility of any car to enter or start in any contest 
held under the Contest Rules of the A. A. A. 

No car which the Technical Committee has ruled as ineligible 
shall be allowed to start in any contest, under protest or other- 
wise, and the decision of the Technical Committee thereon shall 
not be subject to appeal to the Contest Board. 

The Technical Committee of the Contest Board shall serve as 
the Technical Committee for all National events; they shall, dur- 
ing the running of a speed contest, have general supervision and 
control of the pits and shall have the power to hold for repairs 
at the pits any car which they consider to be In an unsafe con- 
dition, but they shall report such fact to the Referee, who shall 
order the car held. 

No Class "A" or Class "B" events shall be run In any contest 
unless a member or representative of the Technical Committee I* 
present. 

The Technical Committee of the Contest Board shall as far as 
possible have a representative present at every contest held under 
A. A. A. sanction. 

The Technical Committee shall also have power to take pos- 
session of any competing car either before or after the finish of 
any contest and make such examination thereof as may be neces- 
sary to establish its "stock" status. 

CLASSIFICATION. 
Class "A."— Stock Cars— Price Classification: 

7. Class "A" — Open to any gasoline motor car (other than motor 
cars with solid tires, wheels 36 inches in diameter and over) 
which compiles with the definition "stock car," this class to be 
run in the following divisions: 

Division 1A 8800 and under 

Division 2A 801 to 81.200 

Division $A 1,201 to 1,600 

Division 4A 1,601 to 2,000 

Division 6A 2,001 to 3,000 

Division 6A 3,000 to 4,000 

Division 7 A 4,000 and over 

Extra or optional equipment, listed in the manufacturer's Cer- 
tificate of Description as such, used upon a car competing under 
price classification, must have Its list price added to the list price 
of the ear, and this total price shall determine the classification of 
the car. No extra equipment shall be permitted other than that 
listed as such in the manufacturer's Certificate of Description. 

No car shall compete in any division above that to which its 
price entitles it 

Class "B." — Stock Chassis — Minimum Weight and Piston Dis- 
placement Classification: 

Class "B" — Open to any chassis of a gasoline car which is in 
accordance with the definition of a "stock chassis"; to be governed 
by the following table of piston displacement and minimum chassis 
weights: 



Division 

IB.... 

2B.... 
SB.... 
4B.... 
5B. 
6B. 



Piston displacement Minimum weight 
In cubic Inches In pound* 

160 and under too 

....161 to 230 1.200 

231 to 300 1,600 

....801 to 450 1,800 

....461 to 600 2,100 

.601 to 760 2,400 



No car shall compete in any division above that to which its 
weight entitles it. 

No dead weight of any description shall be added to a car or 
attached thereto In any manner as ballast. 

The use of any additional weight to bring a car into a class 
above that to which its weight entitles it will be considered an 
evasion of the rules. 
Class "C."— Non-Stock— Piston Displacement (only) Classification: 
Class "C" — Open to any gasoline car or chassis made by a fac- 
tory which has during the twelve months prior to the date of con- 
test produced at least 60 motor cars (not necessarily of the same 
model). Eligible for entry under the piston displacement limita- 
tions of Class "B," but without minimum weight restrictions. 

Piston displacement 
Division In cubic Inches 

1C 160 and under 

2C 161 to 230 

3C 231 to 800 

4C 301 to 460 

5C 451 to 600 

6C 601 to 760 

No car shall compete In any division above that to which Its 
piston displacement entitles It. 
Class "D."— Non-Stock— Free-for-AII: 

Class "D" — Open to any gasoline car which complies with the 
definition of a "motor car" without restriction as to piston dis- 
placement, weight, price or quantity produced. There may not be 
more than two events under Class "D upon a day's program with- 
out special permission of the Contest Board. 

Class "E.''— Special Events: 

Class "E" — Special events other than those above specified held 
in connection with any motor car meet or contest, and approved 
by the Contest Board, of which there may not be more than three 
upon a day's program without special permission of the Contest 
Board. 

Class "F" — Open to gasoline "stock cars" of the high-wheeled, 
solid-tired buggy type, diameter of wheels 86 inches or over. 
Entries subject to price limitations of Class "A." There may not 
be more than two events under Class "F" upon a day's program 
without special permission of the Contest Board. 

Class "Q" — Open to electric "stock cars" only. Subject to the 
price limitations of Class "A." 

Class "H" — Open to commercial cars, cabs and trucks. Division 
limitations to be obtained from the Contest Board. 

8. Match Races — Matches may be held as contests of any kind 
covered by any of these rules and may be run under any of the 
classes or divisions. 

WEIGHING REQUIREMENTS. 

9. Minimum Weight Requirement* — A car under minimum weight 
classification must weigh in without operator, passengers, fuels, 
lubricants (other than those contained In the crank case of the 
motor, in the transmission gear box and in the rear axle), water, 
tools, spare tires, luggage, clothing, provisions, lamps and horn. 
At time of weighing, car must be equipped with the lightest tire 
equipment to be used in the contest Shock absorbers and bat- 
teries shall not be removed, provided they are to be carried 
throughout the contest. 

10. Ballast Not Allowed — No dead weight of any description shall 
be added to a car under minimum weight classification, or attached 
thereto in any manner, as ballast. 

11. Scale Test. — In contests under weight classification the Pro- 
moter shall furnish the Referee with a certificate of verification 
of the scales used to weigh the car, which certificate the Referee 
shall forward to the Contest Board with his report of the contest. 

No car shall be permitted to empty tanks or remove parts at any 
point within 200 feet of the scales platform. 

SANCTIONS. 

12. Application for Sanction — A promoter shall not advertise an 
event as sanctioned by the A. A. A. until such sanction has been 
actually Issued. (See Rule 23A.) 

A promoter desiring to hold a contest shall make application for 
a sanction thirty (30) days in advance hereof (except as herein- 
after provided in Rules 102 and 207) upon a form to be supplied 
by the Contest Board, which form shall read as follows: 
To S. M. BUTLER, Chairman Contest Board, American Automobile 
Association, 437 Fifth Ave., New York City. 

Enclosed please find Dollars (8 ), 

In payment for official sanction to conduct a 

contest to be held under the rules of the Contest Board of the 
American Automobile Association (approved by the Manufacturers' 
Contest Association) and under the obligation to Include the text 
of the official A. A. A. entry blank in the body of any entry blank 
used in connection with this contest. 

Following are the details of the above contest: 

Name of Promoter 

P. O. Address 

Date or dates of contest 

Place where contest will be held 

If road race or hill climb, date of permit for use of road 

If track, date of license by Contest Board 

Changes In track, If any, since date of license 



EVENT 


Amount 
or Entry 
Feb 


PRIZES 


Class 


1 

Division ^ Distance 


it. Description Value 




1 
1 




1 








1 






! ! 




1 


1 1 




i 


1 ' ! 



(FOR ADDITIONAL EVENT8 USE BACK OF BLANK) 
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Prize* shall be In cash or plate. 

Date of closing of entries. 



, (Must be at least five days In advance of contest) 
No sanction fee shall be returned for any reason whatsoever 
after a sanction has been granted. In the event of a postponement 
of a contest the original fee shall hold good provided the Contest 
Board shall within twenty-four hours, Sundays and holidays ex- 
cepted, be advised of and shall approve the postponed date selected. 
Name of Referee 

Names of Timers 

Method of Timing V. 

In "stock car" and "stock chassis" events (Classes "A" and "B"Y, 
cars to be eligible to compete must be registered with and conform 
to the official description on file with the Contest Board. A list of 
registered stock cars will be supplied to the promoter upon appli- 
cation. 

The Promoter shall agree to pay the expenses of officials and of 
investigations of the course or track above named and all other 
such legitimate expenses In connection with the sanction or con- 
test as may be incurred by the Contest Board. 

Representative of A. A. A. Technical Committee 

Representative of Contest Board 

This name to be filled In by the Contest Board of the A. A. A., 
and his services at $10 per diem. In addition to his railroad and 
nc ££.' ex P en » e ». must be paid by the applicant for this sanction. 

The promoter by his signature to this blank agrees to be bound 
by all of the rules of the Contest Board of the A. A. A. and agrees 
to submit for their approval any supplementary regulations desired 
in connection with the contest. 

Date Signature of Promoter 

Detach and retain this stub, filling In the blank spaces and mail- 
ing to the Contest Board not later than ten (10) days prior to the 
start of the event. 

m o „™, _ Official Sanction No 

To S. M. BUTLER, Chairman Contest Board, American Automobile 
Association, 437 Fifth Ave., New York City. 

The following officials have been selected for the 

contest to be conducted by on.. 

T - (date)" 
Judges 



Other Officials. 



The course has been surveyed and attested to by 

Date Signature of Promoter! ! !!!!.!!!.'!!!!!!!!!!!.'.! 

13. Certified Trials — Any automobile or accessory manufacturer, 
agent or dealer, who desires to make any special form of road trial 
of his Individual car, or of an accessory, under official supervision, 
observation and certification, may, upon application to the Contest 
Board, secure an official sanction for such trial. All such trials 
shall be carried on under the General Rules, and special regula- 
tions for certified trials to be supplied by the Contest Board. 

The fees for such trials will be arranged by the Contest Board In 
accordance with the character and length of the trials. 

14. Fees— An application for a sanction must be accompanied by 
a sanction fee in amount as shown by the following table: 

For race or speed trials on the road, In connection with which 

a grand stand is used $300 

For race or speed trials on the road, without a grand stand.... 100 

For track meeting or speed trials, each day 100 

For races or speed trials on beach, each day 100 

For two-day track meeting, Including a 24-hour event 250 

For specially constructed speedways, each day 150 

For hill-climbing contest 60 

For reliability, endurance, economy or touring contest 60 

Any affiliated club or association, except speedway corporations, 
shall be entitled to a reduction of 60% from the above fees, pro- 
vided such club or association shall have been a member In good 
standing of the A. A. A. for at least ninety days prior to the date 
of application for sanction. 

15. Referee and Other Officials— The Referee for every contest 
shall be appointed by the Contest Board. In applying for a sanc- 
tion the Promoter must recommend a person or persons to the 
Contest Board for such appointment, and the Promoter shall, not 
less than 10 days prior to the contest file, upon a form supplied by 
the Contest Board, a list of the other officials of the contest, such 
officials to be acceptable to the Referee. 

16. Expenses — The promoter shall agree to pay the expenses of 
officials and of Investigations of courses and tracks hereinafter 
referred to and all other such legitimate expenses in connection 
with the sanction or contest as may be incurred by the Contest 
Board. 

17. Reserved Territory — No sanction shall be granted to anv 
promoters to hold a contest in the territory of an affiliated club 
until the Contest Board has conferred with such club. 

18. Disbarment of Promoter — No sanction shall be granted to a 
Promoter who shall have previously transgressed the contest rules 
of the American Automobile Association, or permitted their trans- 
gression at a meeting under his or Its management, until such 
Promoter shall have been restored to good standing by formal 
action of the Contest Board. 

19. No Return of Fee — No sanction fee shall be returned for any 
reason whatsoever, after a sanction has been granted. In the 
event of a postponement of a contest the original fee shall hold 
cood provided the Contest Board shall, within twentv-four hours, 
Sundays and holidays excepted, be advised of and shall approve 
the postponed date selected. 

20. Changes in Details — After a sanction has been granted no 
change shall be made In any of the details set forth therein or in 
the application except with the approval of the Contest Board, and 
in no case after the date set for the closing of entries. Notices of 
approved changes shall be mailed by the Promoter to each entrant. 

21. Postponement and Abandonment — After the receipt of entries 
no contest shall be abandoned without the consent of the Contest 
Board, except that on the day of the race the Referee may order a 
postponement. (See Rule 44.) Notice of nostnonement shall be 
mailed by the Promoter to each entrant. (See Rule 34.) 

DUTIES OF PROMOTERS 

22. Entry Blank — As soon as practicable after the filing of his 
anplicatlon for sanction, the Promoter shall draft an entry blank, 
In accordance' with such application, incorporating, in every, detail, 



the verbiage of the official form of entry blank furnished by the 
Contest Board, which is as follows: 

Official Sanction No 

Form of Official Entry Blank 

• • Contest 

Conducted by 

at on 

(date of contest) 

Under the Rules and with the Sanction of the Contest Board of 
the American Automobile Association (approved by the Manufac- 
turers' Contest Association). 

To 

(name of promoter) (date line) 



(address) 

Enclosed please find Dollars 

($ ) In payment for entry fee for one car In 

Event No Class Division 

Name of Car 

A. A. A. Registered Stock Car No 

Manufactured by 

Manufacturer's Model and Year 

Manufacturer's No. of Motor 

Manufacturer's No. of Chassis 

Minimum Weight 

Motive Power 

(gasoline, steam or electric) 

Bore Stroke Number of Cylinders ' 

Total Piston Displacement Cubic Inches 

Passenger Capacity, style of car and body 

Name of Owner 

Address 

Name of Driver 

Driver's Register No 

The attention of entrants Is especially called to Rule No. 76 of 
the Contest Rules of the A. A. A. regarding advertising, and any 
infraction of said rule shall be reported by the Referee to the Con- 
test Board. 

A description of the prizes and awards to be given in this contest 
are incorporated as a part of this entry blank. 

I hereby agree to furnish any other data regarding the car above 
entered that may be required by the Promoter or Technical Com- 
mittee. 

I make this entry subject to all the rules of the Contest Board 
and the examination of the Technical Committee of the A. A. A. 

Signature of Entrant 

P. O. Address 

Make checks payable to 

Entries close 

If Reliability Contest give name and address of Observer: 

A Separate Blank must be used for each Car' Entered' 
Details of Prizes and Awards 



23. Forwarding Entry Blank — A copy of such draft of entry blank 
shall Immediately upon Its preparation be forwarded to the Chair- 
man of the Contest Board for approval. 

23A. Issuance of Sanction — Upon approval of the proposed entry 
blank submitted by the Promoter, a Sanction number will be as- 
signed and Official Sanction Grant will be issued. The Promoter 
shall then print said approved entry blank and distribute to pros- 
pective entrants. 

No Sanction will be Issued until the receipt and approval by the 
Contest Board of the Promoter's entry Blank. 

24. Acknowledging Entries — The Promoter must duly acknowl- 
edge receipt of an entry and fee. 

25. Forwarding Entries — Immediately on closing of entries, a 
complete list of entrants, drivers and cars must be forwarded to 
the Chairman of the Contest Board, upon the official blank provided 
for that purpose. 

A failure to comply with this rule may subject the Promoter to 
disqualification for further sanctions. 

26. Program Requirements — If the Promoter prints a program it 
shall bear upon Its face the words: "Under the rules and with the 
sanction of the Contest Board of The American Automobile Asso- 
ciation." It shall set forth: 

The number of the official sanction. 

A schedule of the events with the cars entered (with 
manufacturer's model and year), the drivers and numbers 
in each event. 

A heading over each event on the program designating it 
plainly as a "stock" or "non-stock" event, as follows: 
"This race for Non-Stock Class C Cars," or "This race for 
Non-Stock Free-for-All Cars." 

A description of the prizes. 

A copy of the rule relative to the classification of auto- 
mobiles for the contest or contests. 
The manner of starting. 

A list of the names of officials conducting the contest, 
and of the representative of the Contest Board. 

The time at which each event is scheduled to take place. 
26A. Score Board Requirements — The Promoter of any speed 
contest on road, track or speedway shall provide a suitable score 
board or boards, giving the program number of the event, name of 
car and driver and distance of race, and shall display conspicu- 
ously thereon over each event the program designation provided 
for in Rule 26, In order that spectators may be fully advised as to 
whether the race is for "stock or "non-stock" cars. 

OFFICIAL REPORTS 

27. Official Report of Meeting — Within three days of the com- 
pletion of the meeting, the Official Representative of the Contest 
Board and the Referee shall each forward to the Chairman of the 
Contest Board a statement that the prizes have been awarded; 
also a complete record of the contest, showing the list of entrants, 
starters and final standing of competitors In each event, the time 
made and other details by which the event was decided; also copy 
of the official program. These records shall be signed by the Ref- 
eree, Judges and Timers. 

ENTRIES 

28. Entries In Writing — Entries shall be made In writing exclu- 
sively on the forms provided by the Promoter. (See Rule No. 22.) 

A Promoter who advertises a contestant as entered for any 
contest until such entry shall have been actually received shall be 
subject to disqualification. 
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29. Entry Fee» — A Promoter shall be permitted to charge an 

l e of not to e x c«ed 10 per cent. (10%) of the actual value 
ui ■? prize offered In each event, except In case of trophies 
which have been competed for at least once prior to the year 1910; 
put at the option of the Promoter the entry fee in no case need be 
less than Jive dollars ($5). The amount of entry fee for each 
?X 1 ?. ^ stated to the Promoter's application for sanction 
(Rule No. 12) and shall in each case be subject to the approval of 
the Contest Board. 

30. Eligible Competitors — Entries shall be accepted only from 
persons who have not since the first day of January, 1909, taken 
part In any contest not sanctioned by the American Automobile 
Association; who have never since that date competed or allowed 
their cars to compete with a person not eligible under the rules 
and rulings of the Contest Board; who agree by their signatures 
to the prescribed entry blank to recognize the jurisdiction and 
decisions of the Contest Board, and who have not been debarred 
from competition in automobile events over which the Contest 
Board or the governing bodies of other nations have jurisdiction, 
or, having been so debarred, have been reinstated either by the 
American Automobile Association or such other governing body as 
fs herein referred to. The driver must be a person who is eligible 
as an entrant. 

31. Reciprocal International Disqualification — By mutual agree- 
ment with the Automobile Club of America, the American repre- 
sentative of the International Association of Recognized Automo- 
bile Clubs, any contestant who is ineligible to compete in contests 
under the rules of such International Governing Body is Ineligible 
for any contest under these rules, and vice versa. 

32. Stock Car Eligibility — No car shall be permitted to compete 
in any "stock car" or "stock chassis" (Class "A" or "B") contest 
unless the required certificate of description (see "Stock Car" 
Definition) shall have been on file in the main office of the Con- 
test Board for at least thirty days prior to the date of the contest. 

No car shall be permitted to compete in Classes "A" or "B" 
until it has been registered by the Contest Board. 

33. Combination of Driver and Car.— An entry shall consist of a 
combination of driver and car. No change or car, or of driver, 
shall be permitted after the date of closing of entries, except with 
the consent of the Referee. 

34. Closing of Entries — Entries shall close not less than five days 
in advance of the date set for the contest, except by consent of 
the Contest Board. In case of postponement, which must be 
sanctioned by the Referee, entries may be reopened, but shall 
finally close not less than 24 hours prior to the first day of the 
contest, but in such event any entrant may, Immediately the post- 
ponement Is announced, but not otherwise, withdraw his entry and 
shall be entitled to a return of his entry fee. In case of abandon- 
ment of an event, all entry fees shall be returned. 

35. Revised Entry List to be Published — Where a contest is post- 
poned and added entries are received, the promoter shall cause to 
be published a revised list of entrants. Including those so added. 

36. Acceptance of Entry — No entry shall be accepted after mid- 
night of the day set for the closing of entries, and no entry shall 
be accepted unless accompanied by the entry fee and all of the 
details required, as set forth in the entry blank. Acceptance of 
an entry under any other conditions shall be a sufficient reason 
for the refusal of a subsequent sanction to the offending Promoter. 

37. Entering Two or More Cart — An entrant who enters more 
than one car for an event shall at the time of the entry supply 
full details concerning each car, using separate blanks for each 
car entered. 

REGISTRATION OF DRIVERS 

38. Racing Drivers' Register — All drivers shall be required to 
register annually with the Contest Board, at its main office in New 
York, which registration shall expire on December 31 of each year. 

The fee for such registration shall be Two Dollars and shall 
accompany the application. 

Registration blanks may be obtained from the Contest Board, or 
from its Official Representatives, and shall be filled out and signed 
by the applicant. 

The Registration Cards Issued by the Contest Board must be 
shown to the Referee on demand at any meeting. 

39. Unregistered Driver May Not Compete — No driver will be 
allowed to compete in any sanctioned event unless he has regis- 
tered, as required by Rule 38, and is in good standing. 

40. Amateur Drivers' Register — Amateur drivers shall be required 
to register annually with the Contest Board, at its main office in 
New York, which registration shall expire on December 31 of each 
year. 

The fee for such registration shall be Two Dollars and shall 
accompany the application. 

Registration blanks may~be obtained from the Contest Board, or 
from its Official Representatives, and shall be filled out by the 
applicant as follows: 

a. Name and address. 

b. Profession or occupation. 

c. Declaration that applicant is not actively engaged In the auto- 
mobile or accessory Industries, Is eligible under the "Amateur" 
Definition In these rules and has never violated any of Its pro- 
visions. 

The Registration Cards Issued by the Contest Board must be 
shown to the Referee on demand at any meeting. 

40A. Amateurs and Professionals — Amateur drivers shall not 
compete in track or road races against professional drivers; In the 
event of their so doing they shall lose their amateur standing. 

41. Unregistered Amateur May Not Compete — No amateur may 
compete in any sanctioned racing event unless he has registered 
as required by Rule 40 and his amateur status has not changed 
since the date of his registration. 

42. Amateur Entries— An amateur shall neither enter for nor 
drive in any contest a motor car which Is the property of a person, 
persons or corporation actively engaged in the automobile or ac- 
cessory Industries. 

OFFICIALS 

43. No Competitor as Official — No competitor or representative 
of a competitor shall be appointed to any official position. 

44. Referee — The principal officer of a contest shall be a Referee, 
who, in the absence of the Official Representative of the Contest 
Board, shall exercise general supervision over the contest and act 
as the Contest Board's representative. 

(a) He shall, if necessary, instruct all other officials as to these 
rales. 

(b) He shall receive all protests and render decisions thereon, 
subject to appeal to the Contest Board, as hereinafter provided. 

(c) He shall report to the Contest Board the facts in connection 
with any protest which Is sustained. When a protest is not sus- 



tained, he shall forward the forfeited deposit (See Rule 64 to the 
Contest Board, together with his report. , . „ 

(d) It shall be his duty to enforce the rules and make a full 
report to the Chairman of the Contest Board of any transgressions 
thereof, either by Promoter, contestants or officials. 

(e) After one or more cars shall have finished a contest, the 
Referee may call the race at an end. 

(f) He may in his discretion place and enforce a time limit. 

(g) He may require any driver to demonstrate his ability to 
properly handle the car In which he intends to compete. 

(h) He may disqualify any driver, mechanic, entrant or entrant s 
representative who shows discourtesy toward any official. 

(1) He shall have power to prohibit the starting of any car which 
he considers unsafe, unsuitable or of improper construction, and 
of any driver who is unable to satisfy him as to his ability to 
safely handle the car. 

(j) He shall prohibit any driver or mechanic from entering or 
continuing in a race who in his opinion is physically unfit. 

(k) He shall cause the withdrawal of any car, either in practice 
or during a contest which, in his opinion, is unsafe, until It is put 
in a condition satisfactory to him and disqualify and cause the 
withdrawal of any driver or passenger who, in his opinion, in- 
fringes any rule of the contest. 

(1) He shall disqualify any competitor, with or without a protest, 
who is guilty of an infraction of the rules. 

(m) He shall suspend and replace any official who, in his opin- 
ion, fails to satisfactorily perform his duty. 

(n) He shall cause the withdrawal from the contest of any em- 
ploye or attendant of any entrant who, In his opinion, is guUty of 
unseemly conduct. 

(o) He shall have the power to excuse competitors who present 
reasons, satisfactory in his judgment, for failure to start, but shall 
report unsatisfactory cases to the Contest Board. 

(p) He may, in the event of a protest relative to any matter 
which shall affect the right of a car to start, unless it be possible 
to render an immediate decision, allow the car t.- start, and render 
his decision as soon after the event as may be possible. 

(q) He may order a postponement of an event in case of in- 
clement weather, or in case the course Is not. in his opinion, in 
condition to permit the event to be safely conducted, or for any 
reason which, in his judgment — after consultation with the Pro- 
moter or representative of the Contest Board— may be valid. 

(r) He shall have the right to stop a race before its scheduled 
termination if emergency demand such action, and in such a case 
no award shall be made. 

(s) He shall forward a report of the contest within three (3) 
days of its completion; failure to observe this rule shall disqualify 
him from acting as an official at any subsequent contest unless 
reinstated by the Contest Board. . .. 

45. Promoter's Technical Committee— There shall be for every 
contest a Technical Committee, consisting of the Representative 
of the A. A. A. Technical Committee for the District in which the 
contest is held and such other members as the Promoter may 
appoint It shall be the duty of this Committee to examine the 
cars before the contest and report their findings to the Referee; 
they shall also examine the cars after the contest and at any time 
during the running of the contest that may be necessary. 

46. Representative of Contest Board— The official Representative 
of the Contest Board, in attendance at any event in his territory, 
shall be entitled to a fee of ten dollars per diem in addition to 
hotel and railroad expenses and shall see that the contest is con- 
ducted In accordance with these rules and make a report thereon 
to the Contest Board. . ^ _ „ 

47. Other Officials — There shall be, In addition to the Referee, 
such other officials as are hereinafter prescribed and whose duties 
are set forth under the special rules governing the various forma 
of contests. 

PRIZE8 

48. Cash or Plate— Prizes may be in cash or plate, and a winning 
competitor In any event in which cash Is offered may require the 
Promoter to substitute plate to the full value of the cash offered. 

49. Responsibility for Prizes — Any club or organization which 
associates itself in any way, wholly or partially, with the promo- 
tion of a contest shall become responsible for the delivery of the 
prizes, as stated on the entry blank, and for the enforcement of 
the rules of the Contest Board. The Contest Board may require 
a Promoter to furnish proof that the prizes will be forthcoming 
and require the amount of prize money, or the value of plate of- 
fered, or the plate itself to be deposited subject to the order of 
the Referee or Representative of the Contest Board. 

50. Delivery of Prizes — No prizes shall be delivered until 24 
hours have elapsed, and, in the event of a protest or appeal to the 
Contest Board from the decision of the Referee, the prizes shall be 

' withheld pending a final decision. 

50A. Any contest which for any reason is called off before Its 
scheduled termination and no car has covered the entire distance 
of the course shall be declared "No Race," and no prize award 
shall be made. . 

50B. Bond for Return of Trophy. — In any contest where the prize 
award is a trophy to be temporarily held by the winner thereof, 
the promoter may require such winner to furnish a bond for the 
return of such trophy, and In no case shall the amount of such 
bond exceed the actual money cost of said trophy. 

PROTESTS 

51. Protests — Each protest shall be In writing and shall be signed 
by the protesting entrant, his authorized agent or driver and shall 
be lodged with the Referee within the time hereinafter prescribed. 

52. Withdrawal of Protest — A protest shall not be withdrawn 
without the consent of the Referee. _ 

53. Time of Protest— (a) A protest relative to classification, va- 
lidity of entry, or pertaining to the course, shall be made such 
time before the start of the contest as the Referee may determine 
and announce to competitors. .... . „ 

(b) A protest against any decision of technical inspectors shall 
be made within three hours after decision has been announced. 

Ic) Other Protests — A protest as to Infraction of the rules or in 
relation to any other matter occurring during the running of a 
contest shall be made within 24 hours after the completion of the 
contest, Sundays and legal holidays excepted. 

(d) Waiver of Right of Protest — A deviation from any rule Is 
onlv permissible in case of emergency or stress of circumstances 
and then only when the consent of all entrants in a contest Is 
obtained in writing, which consent shall act as a waiver of 
entrants' right of protest against such deviation. 

Any contestant who voluntarily competes in any event or con- 
test which Is not in accordance with the entry blank conditions as 
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published by the Promoter thereby waives his right of protest 
against the non -enforcement of such conditions. 

54. Deposit Required— The person protesting shall, at the time he 
makes t . he Protest, deposit Ten Dollars In the hands of the Referee, 
which, if the protest is not sustained, shall be forwarded to the 
Contest Board, with the Referee's report thereon. 

A protest may also be made, without a deposit, by a Member or 
Representative of the Contest Board or official of the meeting In 
his official capacity. 

66. Appeals to Contest Board — An appeal from the decision of the 
Referee on a protest may be made to the Contest Board by the 
person against whom the decision has been made. Such an appeal 
must be forwarded to the Chairman of the Contest Board within 
three days after the rendering of the decision and must fully set 
forth the facts of the case and be accompanied by sworn state- 
ments or affidavits necessary to substantiate the appeal, and a 
copy thereof shall be sent at the same time to the Referee from 
whose decision the appeal is taken. The Contest Board may If 
necessary require further sworn statements, to be subsequently 
submitted by any or all of the parties to the appeal. A fee of $60 
must be sent with the appeal, whioh fee will be returned if the 
decision appealed from be reversed, otherwise It shall be forfeited 
to the Conutest Board of the American Automobile Association 

66. Expenses of Appeal to Contest Board — All costs and expenses 
In relation to determining a protest or conducting an inquiry, and 
any reasonable compensation for outlay concerned, shall be paid 
by the party against whom the final decision Is rendered. 

67. Non-Judging Member of Contest Board — No member of the 
Contest Board may sit in Judgment when the Board Is considering 
an appeal from a decision which he has rendered, or In which he Is 
Personally interested. The decision of the Contest Board shall be 

DISQUALIFICATION. 

68. — Unsanctioned Contest. — The act of competing, or acting as an 
official, or exhibiting in an unsanctioned contest, or on an unli- 
censed track, shall disqualify without action of the Contest Board, 
and such disqualification shall remain in effect until removed by 
formal action of the Contest Board. An entry in any unsanctioned 
contest, or an authorized announcement in public print that an 
entry has been or will be made shall be deemed sufficient cause 
for immediate disqualification by the Contest Board of the owner, 
entrant, driver and car, or any or all of them. 

69. False Declaration — Should a false declaration be made by an 
entrant, the Contest Board or Referee shall disqualify the entry, 
and the entrant shall stand suspended until such time as the Con- 
test Board shall remove the suspension. 

60. False Entry— Any entrant or his duly appointed agent guilty 
of entering a car in any event for which it is not eligible shall be 
suspended until such time as the suspension has been removed by 
the Contest Board. 

61. Foul Driving — Foul driving either in a contest or practice 
shall be punished by disqualification for all events of the meeting, 
and the offender shall be suspended for such time as the Contest 
Board may determine. 

62. Failure to Start — Should an entrant fall to start he shall, 
unless excused by the Referee, be reported to the Contest Board 
and by It suspended for such time as it may determine. 

62A. Competing with Unregistered Driver — A registered driver 
who competes in any event with an unregistered driver shall be 
suspended for such time as the Contest Board may determine. 

62B. Competing on Unlicensed Track — A registered driver who 
competes on an unlicensed track shall be suspended for such time 
as the Contest Board may determine. 

62C. Unsanctioned Meeting on Licensed Track — The owners or 
lessees of a licensed track who permit an unsanctioned meeting 
to be held thereon shall be suspended and their track license can- 
celed for such time as the Contest Board may determine. 

62D. Unregistered or Disqualified Driver on Licensed Track — The 
owners or lessees of a licensed track who permit an unregistered 
or disqualified driver to use said track shall be suspended and their 
track license canceled for such time as the Contest Board may 
determine. 

62E. Tracks Ineligible for License — The owners or lessees of any 
track who permit an unregistered or disqualified driver to use aald 
track, or permit an unsanctioned contest to be held thereon shall 
thereby render such track Ineligible for track license, as provided 
by Rule 202, unless such Ineligibility Is removed by the Contest 
Board. 

63. Effect of Disqualification — Disqualification for any Infraction 
of the foregoing rules shall debar the offender from participation 
in any and all of the awards for the event In which he competed. 
On receiving notice of disqualification the disqualified person shall 
withdraw his car from the course. 

63A. Exclusion from Course and Grounds — Whenever the penalty 
of suspension or disqualification is prescribed In these rules It shall 
be construed to mean an unconditional exclusion and disqualifica- 
tion from any participation, either directly or Indirectly, in the 
privileges and uses of the course and grounds of any Promoter 
during the progress of a sanctioned meet. 

MISCELLANEOUS 

64. Entrant and Driver Responsible— An entrant shall be held 
responsible for the acts and omissions of his driver, and vice versa, 
each being equally responsible for Infraction of these rules. 

65. Driver and Mechanic — If any driver or mechanic entered In 
any race is under age he must furnish the officials with a written 
consent to enter the race, signed by his parents or guardian. 

At the request of the Referee a driver or mechanic must furnish 
the officials with a certificate from a reputable physician certifying 
as to his physical or optical fitness to enter the race, or may be 
required to submit to a suitable test to determine such fitness 

66. Suits for Damages, etc. — All suits of any kind whatsoever, 
arising from an entrant's competition In contests held under these 
rules, or In practice or preparation for such contests, shall be 
borne and resulting Judgments satisfied by him. Promoters, how- 
ever, shall be required to use every precaution In the proper prepa- 
ration of the track or course on which contests are to be held and 
In the proper safeguarding of such track or course durln* those 
hours set apart and advertised for practice or for the running of 
the contest Itself. Pomoters shall be held responsible for any acci- 
dents resulting from their negligence or from their failure to 
comply with these requirements. 

67. No Recourse against Association — An entrant or competitor 
shall have no recourse against the American Automobile Associa- 
tion, Its Contest Board or any of Its officials under any clrcum- 
the contest Itself. Promoters shall be held responsible for any acci- 
dent resulting from the Promoter's own negligence, as specified in 
Rule 66. 



68. No Betting Permitted— The making or laying of bets or 
wagers shall not be permitted. . 

69. Motor Exhaust— The exhaust must be conducted outside of 
the bonnet and so directed as not to raise dust. 

70. Loss of Bonnet— The bonnet must be carried throughout a 
oontest. If the bonnet becomes detached or lost from a car, the 
driver shall be required to bring his car to a stop in the shortest 
possible distance consistent with safety and remain at a standstill 
until the bonnet has been recovered and replaced. 

In a road race he shall not pass the Judge's stand until the bon- 
net has been so recovered and replaced. 

In contests on tracks and speedways, a bonnet lost In one lap 
may be recovered In the next succeeding lap. 

71. Fuel Supply— It shall be the duty of promoters of all contests 
to adopt adequate measures to insure the use of a standard and 
unadulterated fuel supply. , „ . 

Each contestant shall furnish his own gasoline, which shall be 
subject to analysis by the Promoter's Technical Committee before 
and after the contest, as may be deemed necessary. If the gaso- 
line furnished by a contestant is condemned by the Promoter s 
Technical Committee, the responsibility of replacing such supply 
with standard gasoline shall rest entirely with the contestant. 

If the gasoline furnished by a contestant la found to be adul- 
terated, It shall result In the disqualification of the owner, entrant, 
driver and car, or any or all of them. 

72. Replacement of Tires and Rims — In all contests the use of 
demountable or demountable tires shall be permissible, it being 
understood that "demountable" or "dismountable" shall mean a 
tire attached to a detachable rim. 

73. Distinguishing Marks. — A competing car may carry a sign 
bearing its name, In letters not exceeding 4 Inches In height, upon 
its radiator, or one suspended from the running board on each 
side. No other sign shall be carried other than the official designa- 
tion provided by the Promoter, which shall consist of a number of 
sufficient size to be plainly seen by the spectators and officials, 
placed upon the right and left sides of the car, and, if possible, 
painted on the front of the bonnet or hood and on the rear of the 
car. This rule shall apply also to cars while In practice 

74. Supply Stations — Manufacturers, dealers or others who are 
able to satisfy the Referee that they have a legitimate interest in 
a contest and who desire to establish supply or repair stations 
may do so, with the consent of the Referee or his authorized repre- 
sentative, but such manufacturers, dealers or other persons shall 
be considered as contestants and shall be governed by all the pro- 
visions of these rules, and contestants for whom the supplies shall 
be provided shall accept responsibility for all the acts of the per- 
sons In charge. 

76. Advertising— All advertising matter which any entrant or 
contestant may publish or cause to be published, referring to any 
contest In which he may be or may have been entered, must be in 
strict accordance with the official report of such contest 

(a) Any manufacturer, dealer, agent, driver, owner or entrant 
who shall, directly or Indirectly, advertise, or permit to be adver- 
tised, the performance of any car as a stock car performance in any 
event other than a regularly sanctioned event for stock cars or 
stock chassis, shall be subject to suspension for such time as the 
Contest Board may direct. 

(b) No performance shall be advertised as a "record" until 
claim for same has been made and officially accepted as a "record" 
by the Contest Board, as provided in Rule 78. 

Any violation of this rule or publication of statements tending to 
mislead or misrepresent the facts shall render the manufacturer, 
agent, entrant, contestant, or any or all of them, subject to sus- 
pension for such time as the Contest Board may direct. 

(c) Any owner, manufacturer, dealer, agent, or driver taking 
part In or directly connected with any contest otherwise than under 
these rules, and obtaining extensive advertisement therefrom, shall 
be deemed to be guilty of a breach of these rules. 

(d) Any owner, manufacturer, dealer, agent, or driver who is not 
entered in or officially connected with a contest, but uses the name 
of such contest for private purposes and publishes statements tend- 
ing to mislead or misrepresent the facts, shall be subject to sus- 
pension for such time as the Contest Board may direct. 

(c) A stock car or chassis manufactured, registered, entered and 
competing In any contest by and under the name of one company, 
cannot have its performance featured in publicity as the performance 
of the product of or under the name of any other company. 

76. Under Own Power — In a contest of any form a car must pro- 
ceed over the entire distance under Its own power, except as is 
hereinafter provided to the contrary. 

77. Women Competitors Not Allowed — A woman shall not be 
allowed to participate In any speed competition or official practice 
for same on track or road. A woman may. however, be permitted 
to drive a car in a reliability or other touring contest, but In such 
a case she shall not be recognized as an official entrant, contestant, 
competitor or driver, who must In every case be a man. (See 
Definitions of Driver, Entrant: Page 4.) 

78. Records — The Contest Board shall pass upon all records and 
may decline to accept any claim which, in Its opinion, would not 
promote the Interests of the sport. 

No claim for a record of one mile or under and up to five miles 
will be considered by the Contest Board unless the same Is taken 
by an automatic electrical or mechanical timing device approved 
by the Board, and the actual printed evidence taken by such 
timing device Is submitted to the Board, together with the claim 
for the record. 

No record will be recognised unless claim for same Is made 
within ten days of Its accomplishment, unless the Contest Board 
consider that the circumstances warrant a delay. 

No claim for record will be considered unless the sworn state- 
ments of the Referee, Chief Timer and Surveyor of the track or 
course are presented to the Contest Board. 

The Contest Board shall retain all proofs and other documents 
produced In respect of claims for records and shall deal with such 
proofs and documents as It sees fit. 

The Contest Board shall keep a Register of Records. The dis- 
tances which are recognized officially for the purpose of record are: 



Standlnq start 

V, Mile 
1 Kilometer 

1 Mile 

2 Miles 

3 Miles 

4 Miles 

5 Miles 



Flying start 
y. Mile 10 Miles 

1 Kilometer 15 Miles 



1 Mile 

2 Miles 

3 Miles 

4 Miles 

5 Miles 



20 Miles 
25 Miles 
60 Miles 
75 Miles 
100 Miles 



Records made on specially constructed speedways shall be known 
as "speedway records." 
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Records made In elass competition on speedway, track or road 
shall be known as "class records" and If advertised must state the 
class. 

Records made in free-for-all competition or in individual trials 
against time are records regardless of class. 

No record will be allowed as a "Class Record" unless same Is 
made in an event restricted to any one of the divisions of Classes 
"B" or "C." Records made In an event open to more than one 
division of Classes "B" or "C" shall be known as "Records Regard- 
less of Class." 

79. Intermediate Distances— In any attempt to lower a record 
for a given distance a contestant must announce in advance the 
intended distance or distances, and records can only be taken in 
regular rotation from the starting line. 

No record for an Intermediate distance in competition will be 
allowed unless the car finishes the event 

SUPPLEMENTARY REGULATIONS 

80. A Promoter desiring to make further regulations to cover 
some particular form of contest shall submit such supplementary 
regulations to the Contest Board for its approval, notice of which 
approval shall appear upon such regulations when Issued, aa 

'""Supplementary Regulations for Contest 

Approved by the Contest Board of the A. A. A. 

AMENDMENTS 

81. These rules may be amended by the Contest Board of the 
American Automobile Association. 



ROAD RACING RULES 

100. Subject to General Rules— All races on the road shall be 
subject to the General Rules hereinbefore contained and, in addi- 
tion, to the following Special Rules: ... 

101. Eligible Competitors— (See classification of competing cars 
and definitions of "stock car" and "stock chassis, pages 6, S 

"No' car shall be permitted to compete in any "stock car" or 
"stock chassis" (Class "A" or "B") contest unless the required 
certificate of description (see pages 6 and 6) shall have been on 
file in the main office of the Contest Board for at least thirty days 
prior to the date of the contest and the car has been duly regis- 

te i02.' Application for Sanction— An application for a sanction for 
a road race shall be made two (2) months in advance of the date 

103. Permits to Use Roads— Before official sanction will be 
granted for a road race, hill climb or speed trials, or any other 
competition on the public highway, a Promoter shall first obtain 
the properly authorized permission of any and all local authorities 
for the use of such highway and shall file the original or a certified 
copy of such permission with the Contest Board. 

1M. Safeguarding Public and Contertanta— Before offlctal sanc- 
tion will be granted for a road race, hill climb or speed trials, or 
any other competition on the public highway, a Promoter shall 
furnish evidence satisfactory to the Contest Board that he has 
taken every possible precaution to safeguard the general public 
and the contestants, including the proper preparation of the road- 
way, and especially for the prevention of dust, the policing of the 
course, closing of highways and erecting fences where needed, and 
shall file the original or a certified copy of any and all contracts 
and agreements made or entered into by him for the accomplish- 
ment of such safeguards. (See Rules 66 and 67.) 

106. Entry — Not more than three cars of any one make may be 
entered in any one division. 

106. Entry Fee — The total entry fee must accompany each entry 
and the amount of the entry fee shall In no case be refunded. 

107. Meeting of Drivers and Entrants— Before the start of a road 
race, all drivers and entrants shall be required to attend a meet- 
ing held for the purpose of Instruction as to the Intent of the rules. 
This meeting shall be In charge of the Referee. 

Motor Exhauat— (See General Rule 69). 

Loss of Bonnet— (See General Rule 70). ...„,. 

108. Gasoline — The use of any agent of oxidization other than 
atmospheric air is forbidden. „ ... _» «. 

Each contestant must furnish his own gasoUne, which must be 
stored in the pits on the morning of the race. ^Analysis of KasoHne 
may be made by the Promoter's Technical Committee before or 
after a race, as may be deemed necessary. If the gasoline fur- 
nished by a contestant is condemned by the Promoter's Technical 
Committee the responsibility of replacing such supply with stand- 
ard gasoline shall rest entirely with the contestant 

If the gasoline furnished by a contestant is found to bo adul- 
terated; It shall result in the disqualification of the owner, entrant, 
driver or car, or any or all of them. 

109. Crew— Each car must carry two persons, seated side by 
side, of a minimum average weight of 126 pounds each. 

110. Change of Drivers— The driver and mechanic of a car may 
be changed, if need be, during a race, but only at the end of a 
lap and upon application to the Referee. In case of disability or 
accident to the driver of a car— but in no other case— the mechanic 
may replace such driver at any part of the course. 

111. Persons Allowed on the Course— No persons other than the 
contestants and two pit assistants for each, the Referee. Starter 
and Assistant, the Representative of the Contest Board, the Tech- 
nical Committee, and Judges, where necessary shall be allowed 
on the course. Contestants and assistants must leave the course 
as soon as the race In which they haye competed is at an end. 

112. Repairs and Adjustments— All mechanical repairs and ad- 
justments must be made exclusively by the crew»fa« 

113 Repair Pita There shall be located at the start and finish 

line one repair pit for each car started, not less than 16 feet long 
and 8 feet wide The pits may be located at either one side or the 
other of the course; if located on the same side and In front of 
the grandstand there must be an intervening distance of not less 
than 16 feet between the pits and the stand. 

113A Repair Pit Attendants— Each contestant entering one car 
shall be entitled to have five attendants, including the team man- 
ager For each additional car entered by the same contestant he 
Shall* be entitled to three pit attendants; in either case only two 
pit attendants shall be permitted to make replacement of gasoline, 
oil and I water and replacement or replenishment of tires, or crank 



the motor, when contestant's car is at a standstill at its pit but 
said attendants shall in no case make any mechanical repairs or 
adjustments to the car or assist in any manner in such repairs and 
adjustments. 

Pit attendants are not allowed under any circumstances to pump 
air or oil Into a car. 

Spare parts, tools, etc., may be laid on the shelf or ledge In 
front of the pit and pit attendants, while In the pit out not 
otherwise, may hand same to the driver or mechanic. 

A violation of this rule shall disqualify the car. 

Smoking In the pits is prohibited. 

Sitting or standing on the sides of the pits Is prohibited. 

No car shall be permitted to leave its pit until all tools, tires, 
etc., on the ground in front of pit shall have been removed. 

The careless throwing or rolling of a tire or other obstruction on 
the course by the pit attendants or crew of a car may disqualify 
the car. 

114. Renewals of Supplies— All renewals of gasoline, oil, water 
and parts shall be made at the repair pits at the start and finish 
line, water emergencies excepted. 

Provision shall be made at the pits for tire manufacturers' at- 
tendants and supplies. 

116. Renewals of Tlree— Tires may be taken on at the pits at the 
start and finish line and, it necessary, at one other station to be 
located on the course. _ 

Demountable Rims Permitted— (See General Rule 72). 

Distinguishing Marks— (See General Rule 78). 

116. Leaving the Courae — Any competing car voluntarily J caving 
the course shall be disqualified. 

117. Weighing In and Inapectlon — Entrants in events under mini- 
mum weight classification shall be notified in advance by the Pro- 
moter of the date for weighing In (see Rule 9) and inspection by 
the Promoter's Technical Committee (see Rule 46), which shall be 
not less than two days before a race (except by special arrange- 
ment between the entrant and the Technical Committee) and shall 
be furnished with a certificate of eligibility, which they must 
exhibit to the Starter or his Assistant before they will be permitted 
to start in a contest. 

118. Eligibility of Cars to Start— No car shall be allowed to start 
unless It Is furnished with and exhibits to the Starter or his 
Assistant the Certificate of Eligibility of the Promoter's Technical 
Committee, certifying that the car has been properly inspected, 
stamped and weighed. 

The following is the form of the Certificate of Eligibility: 

CERTIFICATE OF ELIGIBILITY TO 8TART 

This card must be handed to the Assistant Starter before the 
car will be permitted to line up for starting in the race. 
THIS IS TO CERTIFY that this committee has inspected and 

weighed the car, Racing No and 

have found It to comply with the Classification Rules of the Con- 
test Board of the American Automobile Association and that all 
seals and stamp marks applied by this committee are found to be 

intact and that the car is eligible to start in the Race. 

Driver's Registry No 

Chairman. 

) Technical 

J Committee. 

(Place) 

(Date) 

119. Fraud— Any attempt at fraud in the evasion of the Defini- 
tions "Stock Car 1 '' and •'Stock Chassis" and status of the car os 
the part of an entrant shall disqualify the car, the driver and the 
entrant 

120. Weighing Out and Inspection— At the termination of a con- 
test under minimum weight classification, each finishing driver 
who may be entitled to a prise shall Immediately proceed to the 
designated weighing station for weighing out and inspection by 
the Promoter's Technical Committee and certification as to his 
eligibility for prize award. If his car weight Is more than 100 
pounds above the minimum requirement the Technical Committee 
may, in Its discretion, omit the weighing out only. 

CERTIFICATE OF ELIGIBILITY FOR PRIZE AWARD 

THIS IS TO CERTIFY that this committee has REINSPECTED 

AND WEIGHED THE Car, 

Racing No Driven by •• • 

and found all seals and stamp marks to be Intact. The car Is 

therefore eligible to award. 

Chairman. 

1 Technical 

J Committee. 

My records show that the above car finished the contest In 

position. Time min .sees. 

.777. Chief Timer. 

(Place) 

< Date) R.fr~. 

121. Stopping Race— The Referee shall have the right to stop a 
race before Its scheduled termination if emergency demand such 
action, and In such a case no award shall be made. 

122 Order of Start — The order of start of the cars entered In a 
contest shall be determined by lot at least three (8) days prior to 
the date of the contest. 

The drawing shall take place in the order of entry. 

When two or more cars of the same make fall together in the 
drawing, one or more of them shall be moved down one place until 
separated by another make of car. 

123 Starting Interval — The Interval at which cars shall be started 
shall be determined by the Starter and Referee, taking into con- 
sideration the length of the course and the number of competing 

Ca i r 24. Signalling to Contestants— International Road Racing signals 

shall be used on the course. 

Red flag Clear course. 

Yellow nag Blocked course: stop. 

Green flag Tou are entering your last lap. 

White flag Stop at pit on next lap for con- 
sultation. 

Black and white checkered flag. . You are finished. 

Black flag with white center A competitor is trying to overtake 

you (Road Judges' flag fo- use on 
narrow stretches of course). 
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125. Road Signs — The course shall be marked by banners bear- 
ing the International Road signs, as follows: 




Turn to Right 



Turn to Left 



"S" Tom 



Patuge under Road Grade Croning 



Village 



126. Patting on the Road — The mechanic of a competing car 
must constantly look to the rear and warn his driver of an over- 
taking car. 

A contestant overtaking and passing another on the road must 
pass to the left. 

OFFICIALS 

127. Official* — The officials, in addition to the Referee and their 
duties, shall be as follows: 

128. Judges — There shall be three Judges, whose position during 
the race shall be at the start and finish line, or in any other 
position assigned by the Referee. The numbers of the placed cars 
shall be taken, one each by the three Judges, respectively. The 
decision of the Judges as to the order of finishing shall be final. 
The judging of the cars shall be determined by the instant of con- 
tact of the tires of the front wheels with the tape. 

129. Timers — There shall be a Chief Timer, whose duty It shall be 
to appoint his assistants, of whom there shall be two or more. He 
shall be responsible for the accuracy of all watches used in calcu- 
lating the elapsed time of any contest. 

In the event of a disagreement of the watches, the time of any 
two agreeing shall be official. 

Should all of the watches disagree, the intermediate time shall 
be official. 

He shall record the time of placed competitors and see that it is 
properly entered by the Scorer to be filed as permanent records of 
the contest. 

He shall sign every report issued by the timers and no report 
shall be official unless signed by him. 

He shall not report or announce any special report of time or 
score of any competitor except on orders from the Referee. 

130. Starter — It shall be the duty of the Starter, after he has 
been advised by his assistants that the competitors are ready, to 
ascertain that the Timers are ready and start the cars at whatever 
interval has been determined upon. 

131. Start — After the Starter has given the signal to start, a car 
will be considered to have officially started whether it crosses the 
line or not. 

132. Scorer — There shall be an official Scorer under the direction 
of the Chief Timer, with such assistants as may be necessary, 
whose duty it shall be to score the laps, keep a record of the time 
and position of the placed competitors, and procure the signatures 
of the Referee, Judges and Timers to the official score sheet. 

133. Method of Timing — (a) In all road races, a certified chronom- 
eter shall be used, for the purpose of checking the accuracy of the 
Tim 6i*s* wntchcs. 

(b) In straightaway record trials the time must be taken by an 
automatic electrical or mechanical timing device, approved by the 
Contest Board. 

134. Start Under Own Power — A car shall be started exclusively 
by Its own power not only at the start, but In restarting after any 
stoppage, except that It may be pushed to the starting line before 
the start or on and off the course. 

136. Surveyor's Certificate — Claims for records must be accom- 
panied by a Surveyor's certificate as to the correctness of the 
distance run, measured at the center of the road. 

136. May Be Ordered to Leave Course — Whenever the Referee is 
satisfied, after consultation with the other officials, that a com- 
petitor no longer has a chance of obtaining one of the first three 
places In a race, he may order such competitor from the course and 
the competitor shall promptly comply. 



TRACK RACING RULES 

200. Subject to General Rules — All track races shall be subject to 
the General Rules hereinbefore contained and, in addition, to the 
following Special Rules: 

201. Track Classification — Tracks shall be classified as follows: 
Circular Dirt Tracks. 

Specially Constructed Speedways. 

202. Tracks Must Be Licensed — Every track must be examined 
by a representative of the Contest Board, and if the track and 
arrangements meet with the requirements of the Board, it will be 
duly licensed. Licenses shall expire on December 31st in each year. 
Applications for renewals must indicate any changes made in track, 
fences or buildings. 

202A. Fee for Track License — The annual fee for a track license 
shall be Five Dollars. 

203. Fences — Fences must be at least thirty (30) feet away from 
the inside edge of the track and should be of such a nature as not 
to endanger the lives of the driver and mechanician of a competing 
car should it come In contact with such fence. 

204. Ditches or Obstacles — Ditches or obstacles will not be allowed 
on the inside of a track, or between the fence and the track. 



206. Adequate Measures, other than sprinkling with water, must 
be provided for laying the dust. 

206. Tracks which, from the nature of their surface or turns 
(whether on account of dust, roughness, fencing or otherwise), may 
be considered dangerous by the Contest Board, will not be licensed 
by it. 

207. Sanctions for Meets on Licensed Tracks — The Contest Board 
may, on application, two (2) weeks or more in advance of the date 
set for a contest, grant an official sanction for a contest on a track 
which has been licensed as specified In Rule 202, provided the Board 
is satisfied that there has been no material alteration in such track, 
its fences or buildings since the issuance of such license. 

No sanction shall be granted for a track contest of more than 
three (3) days' duration. 

TRACK OFFICIALS 

208. Officials — The Promoter shall turn over the track to the 
Referee in proper condition for the race one hour before the time 
announced for the start. 

The officials, In addition to the Referee, and their duties shall be 
as follows: 

209. Judges — There shall be three Judges whose position during, 
the race shall be at the edge of the track, two at one end and one 
at the opposite end of the tape, or in any other position assigned 
by the Referee. The numbers of the placed cars shall be taken, 
one each by the three Judges respectively. The decision of the 
Judges as to the order of finishing shall be final. The Judging of 
the cars shall be determined by the Instant of contact of the Ores 
of the front wheels with the tape. 

210. Timers — (a) There shall be a Chief Timer, whose duty it 
shall be to appoint his assistants, of whom there shall be two or 
more. He shall be responsible for the accuracy of all watches used 
in calculating the elapsed time of any contest. 

(b) He shall record the time of placed competitors and see that 
It Is properly entered by the Scorer to be filed as permanent rcords 
of the contest. 

(c) Mechanical Scoring — He shall have charge of the scoring, and 
in a track race of fifty miles or more there shall be used a mechan- 
ical method of recording the score of each contestant. 

He shall sign every report Issued by the Timers, and no report 
shall be official unless signed by him. 

He shall not report or announce any special report of time or 
score of any competitor except on orders from the Referee. 

211. Starter — It shall be the duty of the Starter, after he has been 
advised by the Assistant Starter that the competitors are ready, to 
ascertain that the Timers are ready, and then give the signal to 
start by dropping a flag, or in the event of a standing start, by 
dropping a flag or firing a pistol. He shall have the absolute con- 
trol of the competitors from the time they are reported ready by 
the Assistant Starter until the start has taken place. The Starter 
shall have power to decide what is a fair start. 

212. Assistant Starter — The Assistant Starter shall have as many 
assistants as may be necessary. It shall be his duty to notify com- 
petitors in due time of the events In which they are entered; see 
to the arrival of the competitors at the starting point on time and 
to place them In their respective positions. He may also act as 
Starter. 

213. Umpires — There shall be two or more Umpires, whose duty 
it shall be to take positions on the track assigned them by the 
Referee, at Intervals not greater than one-half mile apart; tele- 
phone communication shall be Installed between the Judges' stand 
and the Umpires' stations, and the Umpires shall note carefully the 
progress of the race, and be prepared to report upon claims of un- 
fair driving by competitors, and any other Incident affecting the 
result of the race. 

214. Scorer — There shall be an official Scorer under the direc- 
tion of the Chief Timer, with such assistants as may be necessary, 
whose duty It shall be to score the laps, keep a record of the time 
and position of the placed competitors, and procure the signatures 
of the Referee, Judges and Timers to the official score sheet. 

215. Flag Signals — The following signals shall be observed: 
Green flag: You are entering your last lap. 

Black and White Checkered flag: Tou are finished. (See Rule 
124.) 

TIMING 

216. Method of Timing — (a) The time of a race with a standing 
start shall be taken from the drop of a flag or the firing of a pistol 
by the Starter, or otherwise. 

(b) The time of a race with a moving or flying start shall be 
taken from the contact of the front wheels of the leading car with 
the tape. 

(c) In a time handicap the time shall be taken from the start of 
the scratch competitor. 

(d) In the event of a disagreement of the watches the time of 
any two agreeing shall be official. 

(e) Should all of the watches disagree the Intermediate time 
shall be official. 

(f) In all races a certified chronometer shall be used for the 
purpose of checking the accuracy of the Timers' watches. 

217. Records — (See General Rule 78.) 

No record made on a circular dirt track less than one mile In 
length will be allowed. 

STARTING 

218. Methods of Starting — Starts may be standing, moving or" 
flying; due notice of the method being given on the program. In 
the event of failure to state the method, a moving start shall pre- 
vail. 

(a) In a standing start the front wheels of each car must be upon 
the tape and each car must remain stationary until the signal is 

given. 

(b) In case of a moving start the car shall be started at a point 
200 yards behind the tape. The pace from the starting point to the 
tape shall be set by the car nearest to the pole. If the pole car 
falls to set a pace satisfactory to the Referee he may give the 
position to the car next in order, and send the pole car to the out- 
side. There shall be an assistant to the Starter placed not less 
than 100 yards In front of the starting line, who, on the drop of the 
flag by the Starter, shall also drop a flag. 

(c) In the case of a flying start the cars may start at any dis- 
tance behind the tape and cross the tape at the highest possible 
speed. The signals to be given by the Starter and the Assistant 
Starter shall be as specified In the preceding rule. 

(d) Number of Starters — No event on a day's program may be 
run in which there are less than three cars of at least two different 
makes entered and ready to start, except In case of a "Walkover." 
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219. Position* — The positions of competitors at the start shall be 
decided by lot. There shall be a distance of at least four feet be- 
tween the hubs of contesting cars. 

219A. Entrants' Report to Starter — The entrants in all of the 
events on a day's program shall report with their cars to the 
Starter or his Assistant, thirty (30) minutes before the hour at 
which the first event Is scheduled to start. 

220. Delay — A contestant who fails to respond promptly to the 
call of the Assistant Starter shall forfeit his right to his position 
and shall take the outside. There shall be no delay at the start 
on account of absentees, and no contestant shall be permitted to 
take a place in the line after the contestants have been reported to 
the Starter by his assistant. 

221. Start Under Own Power — A car shall be started exclusively 
by its own power, not only at the start but In restarting after any 
stoppage, except that It may be pushed to the starting line before 
the start or on and off the course. 

222. Start — After the Starter has given the signal to start, a car 
will be considered to have officially started, whether it crosses the 
line or not. 

HEATS 

223. Arrangements of Heat* — The Starter shall, in case there are 
a larger number of entries than can be started in a race under 
these rules, divide the competitors Into two or more heats, each as 
nearly equal in number as possible, such arrangement to be subject 
to the approval of the Referee. 

224. Starter* In Final — The winner of each heat and the fastest 
second car shall compete in the final. Any competitor who quali- 
fies in a heat must take part in the final, unless excused by the 
Referee. 

225. Dead Heat — In case of a dead heat the event shall be run 
again, unless the contestants agree, between themselves, as to the 
disposition of the prizes. 

226. Walkover — In any event in which there are at least three 
entries and but one entrant presents his car at the starting line 
and Is ready to start, he shall be entitled to a "Walkover and 
award of the prize for that event. It shall be optional with the 
Referee whether the contestant be required to go the whole or a 
part of the distance. The Referee may impose a reasonable time 
limit. 

226A. Handicap Race* — All handicaps shall be framed by an offi- 
cial handlcapper and shall be in the form of a time allowance 
based on a car's performance either In practice or competition on 
the day of the handicap event. 

No handicap event may be run on any day's program until the 
cars entered therein have competed in at least one previous event 
on the same day. 

No handicap event may be run for a greater distance than ten 
(10) miles. 

MISCELLANEOUS 

227. Person* Allowed on Track — No persons other than the con- 
testants and two pit assistants for each, the Referee, Starter and 
Assistant, the Representatives of the Contest Board, the Technical 
Committee, and Judges where necessary, shall be allowed on the 
track. Contestants must leave the track as soon as the heat or 
race in which they have competed is at an end. 

228. Rail at Left — All track races shall be run with the left hand 
of the driver toward the rail or pole. 

229. Driving Reverse Way of Track — Any contestant who drives 
the reverse way of the track shall be immediately disqualified and 
suspended and reported to the Contest Board. The Referee has 
no alternative in this regard. 

230. Patting — It shall be the duty of the operator of the leading 
car to hold trie Inside or left-hand side of the track, as nearly as 
may be practicable. One contestant overtaking and passing an- 
other must pass on the outside unless the car in front shall be so 
far from the Inside as to render it safe to pass on the inside. 
After having passed to the front a competitor shall not take the 
Inside or cross in front of the competitor passed, unless a clear 
full length ahead, under penalty of disqualification. 

231. Exception* — If, by reason of the position of the leading car, 
there is no room to pass as provided in Rule 230, the overtaking 
car may pass on the other side, the operator in that case accenting 
the risk of fouling, except in case of a deliberate foul by the 
operator of the car overtaken. 

232. Dangerous Track — Should the track, or any part of It, in 
the opinion of the Referee, become dangerous, he shall have the 
power to stop the contest for such length of time as he deems 
necessary to put the course Into safe condition, such time not to 
count in the period set for the contest. 

233. Surveyor'* Certificate — Claims for records must be accom- 
panied by a Surveyor's Certificate as to the correctness of the dis- 
tance run, measured three feet from the pole, together with evi- 
dence that the course Is level. 

234. Passenger* — A competitor in a track race may carry one 
adult male passenger, seated beside the driver, weighing at least 
125 pounds, who may act as an assistant. 

236. Work on Car — After reporting to the Assistant Starter no 
work shall be done on a car except by the driver and his assistant. 

236. May Be Ordered to Leave Course — Whenever the Referee Is 
satisfied, after consultation with the other officials, that a com- 
petitor has no longer a chance of obtaining one of the first three 
places In a race, he may order the competitor from the course, and 
the competitor shall promptly comply. 

Motor Exhaust— (See General Rule 69). 

Lot* of Bonnet — (See General Rule 70). 

Distinguishing Marka — (See General Rule 73). 



LONG-DISTANCE TRACK RACES 
(Not 24-Hour.) 

237. The following Additional Rulet thall be enforced In any track 
race of one hundred miles or over: 

238. Change of Driver* — No driver shall be permitted to drive or 
have charge of a car for more than three consecutive hours, except 
upon a specially constructed speedway approved by the Contest 
Board, in which case the drivers shall be required to change every 
five hours unless allowed by the Referee to drive for a longer 
period 

239. Road Racing Rules Apply— Where a long distance race Is 
held on a track or a specially constructed speedway the following 
Road Racing Rules shall apply: 

Repair* and Adjustments (Road Rule 112) — All mechanical re- 
pairs and adjustments must be made exclusively by the crew of 
a car. 

Repair Pit* — (Road Rule 113) — There shall be located at the start 
and finish line one repair pit for each car started, not less than 16 



feet long and 8 feet wide. The pits may be located at either side 
of the course; if located on the same side and in tront of the grand- 
stand there must be an Intervening distance of not less than 16 
feet between the pits and the stand. 

Repair Pit Attendant* — (Road Rule 118a) — Each contestant en- 
tering one car shall be entitled to have five attendants, including 
the team manager. bor each additional car entered by the same 
contestant he snail be entitled to three pit attendants; in either 
case only two pit attendants shall be permitted to make replace- 
ment of gasoline, oil and water, and rep.acement or replenishment 
of tires, or crank the motor, when contestant'* car I* at a stand- 
still at its pit, but said attendants shall in no case make any 
mechanlcai repairs or adjustments to the car, or assist in any 
manner in such repairs and adjustments. 

Pit attendants are not allowed under any circumstances to pump 
air or oil into a car. 

Spare parts, tools, etc., may be laid on the shelf or ledge in front 
of the pit, and pit attendants, while in the pit, but not otherwise, 
may hand same to the driver or mechanic. 

A violation of this rule shall disqualify the car. 

Smoking in the pits is prohibited. 

Sitting or standing on the sides of the pits is prohibited. 

No car shall be permitted to leave its pit until all tools, tires, 
etc., on the ground in front of pit shall have been removed. 

The careless throwing or rolling of a tire or other obstruction 
on the course by the pit attendants or crew of a car may disqualify 
the car. * 

Renewals of Supplies — (Road Rule 114) — All renewals of gasoline, 
oil, water and parts shall be made at the repair pit at the start and 
finish line, water emergencies excepted. 

240. Paddock — Where such long distance race is held on a one- 
mile track, if pits are not provided there shall be a paddock which 
shall be In charge of an Inspector appointed by the Referee, and 
the above rules relating to Repairs and Adjustments, Repair Pits 
and Attendants and Renewals of Supplies shall apply with equal 
force to such paddock. 



SPECIAL RULES FOR 24-HOUR TRACK RACES 

241. All of the General Rules, the Track Racing Rules and, in 
addition, the following special rules, shall apply: 

242. Half-Mlle Track — No 24-hour race shall be permitted on a 
half-mile track. 

243. Speedway Pit* — On speedways, where repair pits are pro- 
vided, the following rules in so far as they refer to the "paddock" 
shall apply with equal force to such pits. 

244. Driver* May Alternate — The drivers nominated at the time 
of entry shall be permitted to alternate. 

No driver shall be permitted to drive or have charge of a car for 
more than three consecutive hours, except when allowed by the 
Referee to drive for a longer period. After the expiration of such 
three-hour or longer period he shall not be again permitted to 
drive until he has taken at least one hour's rest. 

In case of sickness or accident to a driver or drivers, applica- 
tion may be made to the Referee, who may give permission to 
substitute another driver or drivers. 

245. Paddock — There shall be a paddock at the track which shall 
be in charge of an inspector, appointed by the Referee. 

246. Entrance to Track from Paddock — The entrance to the 
track from the paddock must be on an angle of not less than 20 
degrees. 

247. Taking on Supplies — All supplies must be taken on and re- 
pairs, replacements and adjustments made In the paddock, except 
as provided In Rule 248. 

248. Repairs, Supplies and Adjuttments on Track — No repairs or 
adjustments shall be permitted to be made upon a car or supplies 
taken while on the track, except as follows: 

(a) Forced Stop — Driver and mechanic only may work on a 
car In order to make temporary repairs or adjustments. 

(b) Accident — In case of accident where the car Is disabled 
It may be towed to the paddock by a car approved by the 
Referee. 

(c) Tire Trouble — No tires shall be changed on the track. 
In case of tire trouble, the driver or mechanic can perform 
only such work as will enable the car to run to the paddock. 

(d) Supplies Taken on Track — Should a car run out of gaso- 
line and stop on the track, enough gasoline may be supplied to 
It to enable It to reach the paddock. 

249. Repairs and Replacements — Repairs and replacements shall 
be restricted to the part or parts actually damaged. No complete 
assembled unit, such as a rear construction, transmission gear 
case, motor, clutch, etc., can be totally replaced unless damaged 
In all of Its parts. When one or more parts of an assembled unit 
are damaged, such damaged parts only may be replaced. 

The Technical Committee shall be charged with the enforcement 
of this rule. 

280. Assistant for Officials — Each official shall have an assistant 
to act as relief. 

251. Entering and Leaving Paddock — (a) Before leaving the 
track to enter the paddock, the contestant must have the pole on 
the homestretch and shall be subject to disqualification If this 
rule Is violated A contestant must not enter the paddock at a 
greater rate of speed than 26 miles per hour. 

(b) On leaving the paddock he shall do so ONLY ON SIGNAL, 
FROM THE PADDOCK INSPECTOR, stationed at the exit. 

Green flag or light Track Is clear. 

Red flag or light Stop. 

And on leaving shall hold the pole until he shall enter the back- 
stretch. 

252. Lights on Cart — Each car shall be provided with two head- 
lights, both to be kept lighted at all times, from sunset to sunrise, 
and two tail lights, electric, oil or gas, both to be kept lighted 
from sunset to sunrise. 

Stopping on track to light lamps is prohibited. 

253. Lighting of Lamp* — The Referee shall announce before the 
start of a race the hours during which lamps are to remain 
lighted. 

254. Lighting of Track — The entire track shall be adequatelv 
lighted during the period between sunset and sunrise and In such 
a manner that no glare of light shall interfere with the contestants" 
vision. 

255. Signalling to Contestants — Signalling shall consist of the 
displaying of the number of the contesting car, with the following 
signal: 

Green flag or light Report to camp In paddock. 

Red flag or light Report to officials at start and finish line. 

Red and green lights (In case of accident) Stop IMMEDI- 
ATELY. 
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When a car has once passed Its signal to stop it shall immedi- 
ately withdraw from the track upon reaching the exit provided, 
but If the reason for the signal to stop is unknown to the occu- 
pants of the car It shall stop, where signalled, upon Its next lap. 
It shall not again be scored until the reason for signal to stop 
shall have been removed and the car allowed to proceed by the 
Referee. 

266. Stop for Tire Trouble — No contestant shall be allowed to run 
on a flat tire or on a rim. In case a tire should be thrown, but 
shall immediately withdraw from the track upon reaching the exit 
provided. 

267. Timing and Scoring — Every car shall be scored every time 
it crosses the line. [See Rule 210 (c), Mechanical Scoring] 

The score of all cars at the end of each hour shall be announced. 

Any penalties for violation of the rules shall be deducted from 
the score at the end of the hour In which the violation occurred, 
or as promptly as the Referee is able to reach a decision. Deduc- 
tions shall only be made on the written order of the Referee. 

258. Car Disabled on Track — In case of an accident, no employee 
of an entrant other than the driver and mechanic on the car at 
the time of accident will be permitted on the track, except with 
the permission of the Referee or his authorized representative. 

259. Physical Condition of Drivers— The Referee shall prohibit 
any driver or mechanic from entering or continuing in a race who 
in his opinion Is physically unfit. 

260. Technical Inspection During Race — The Referee may order a 
technical Inspection of any car which In his opinion is unsafe, and 
due allowance shall be made such car, at the rate at which It was 
traveling before the stoppage, for the time occupied by such In- 
spection. 

261. Stopping and Restarting Race — In case the Referee intends 
to stop or delay a race for any period, the hour of such stop or 
delay must not be announced in advance. Upon signal to stop, 
the cars must line up in front of the Judges' stand, and during 
the time the race is discontinued they shall be In charge of 
paddock Inspectors, and no work of any kind shall be done upon 
them. When a race is stopped the time of Interval between the 
cars and their order of stopping must be taken by the Timers, 
and In restarting the same Interval must elapse between the 
cars. Cars In the paddock during the time the race is stopped 
shall have no work done updn them until the restarted cars have 
made one lap of the track. 

262. No Work on Cars During Intermission — No car can be 
touched or any work done thereon during any intermission. The 
Referee may penalize any car which violates this rule and fix 
the penalty in proportion to the breach committed, varying from 
two laps to full disqualification. 



RULES FOR HILL CLIMBS 

300. Subject to General Rules — Hill climbing contests shall be 
subject to all of the General Rules and the following Special Rules: 

Sanction 

Permits to Use Roads (Road Rule 108)— Before official sanction 
will be granted for a road race, hill climb or speed trials, or any 
other competition on the public highway, a Promoter shall first 
obtain the properly authorized permission of any and all local 
authorities for the use of such highway and shall file the original 
or a certified copy of such permission with the Contest Board. 

Safeguarding Public and Contestants (Road Rule 104) — Before 
official sanction will be granted for a road race, hill climb or speed 
trials, or any other competition on the public highway, a Pro- 
moter shall furnish evidence satisfactory to the Contest Board 
that he has taken every possible precaution to safeguard the gen- 
eral public and the contestants. Including the proper preparation 
of the roadway, and especially for the prevention of dust, the 
policing of the course, closing of highways and erecting fences 
where needed, and shall file the original or a certified copy of any 



and all contracts and agreements made or entered into by him 
for the accomplishment of such safeguards. 

301. Length and Grade — The Promoter must file with the Con- 
test Board ten days before the running of any hill climbing con- 
test a surveyor's certificate of the length of the hill to be climbed 
and a profile showing the greatest percentage of grade at any 
point and the average grade for the total distance. 

These figures must also be stated In the entry blank. 

302. Amateurs — Amateurs may drive in any event provided the 
cars comply with the requirements of class and division. In such 
cases special prizes shall be offered "For Amateurs Only" In each 
class. 

303. Passenger Load — Five or seven passenger touring cars shall 
carry four persons averaging 126 pounds each. 

Two, three or four passenger cars shall carry two persons aver- 
aging 125 pounds each. 
A competing chassis may carry two persons. 

Ballast (preferably in the form of bags of sand) to the equiva- 
lent of 125 pounds for each passenger called for by this rule may 
be carried, but no ballast shall be carried which Is not acceptable 
to the Technical Committee. 

304. Officials — There shall be a Referee, a Starter with such as- 
sistants as the Referee may appoint, two or more Judges, at least 
three Timers at each end of the course, a Scorer and a Technical 
Committee of at least three members. 

305. Duties of Judges — The Judges shall take positions assigned 
to them by the Referee, note carefully the progress of the contest 
and be prepared to report upon claims of violations of these rules. 

306. Duties of Starter and Assistant Starter — The Starter shall 
satisfy himself that the Timers and other officials are ready and 
give the signal to start. 

An Assistant Starter shall be posted at the finish line at the top 
, of the hill. Where there exists no other way of returning to the 
starting line than by way of the course, it shall be the duty of the 
Assistant Starter to hold the cars which have completed the climb 
until ordered by the Referee to allow them to return to the 
starting line. 

307. Duties of Timers — It shall be the duty of the timers to re- 
cord. If possible, by means of an automatic device, otherwise by a 
comparison of watches, the time of each competitor and sign a 
certificate which shall form part of the Referee's report. 

308. Duties of Technical Committee — It shall be the duty of the 
Technical Committee to examine the cars and report to the Ref- 
eree upon the eligibility of all entries. 

309. Official Stands — There shall be provided official stands at 
the starting and finishing lines, to which none but the Timers, 
the Scorer, the Starter and his assistants and the Referee shall be 
admitted. 

310. Clear Course— Under no circumstances shall a car start 
until the Starter has satisfied himself that the course is clear. 

311. Starting — Entrants in each division shall be started in ac- 
cordance with the rotation of numbers in that division. 

312. Standing Start — In case of a standing start the front wheels 
of the car must be upon the tape and the car must remain sta- 
tionary until the signal is given by the Starter. 

313. Flying Start— In case of a flying start the car shall start at 
a given distance from the tape on signal from the Starter or his 
assistant. 

314. False 8tart — In ease the hill Is climbed from a standing or 
flying start, the passing of a fixed point beyond the starting line, 

indicated by a flag, shall constitute an official start. 

316. Return to Starting Line — Where It is possible, a road other 
than the course should be selected by which cars which have com- 
pleted their trials may return to the starting line. 

316. No car shall be permitted to return to the starting Mne by 
way of the course during a trial. If It Is not possible to return to 
the starting line except by way of the course, the Referee shall 
order the event discontinued until such cars as he permits shall 
have returned to the starting line. 

317. Failure to Record Time— In ease of failure to record time, 
than the course should be selected by which cars which have com- 
ditlon and shall be given one more trial. 



Strang and Case Company Barred by Butler 



NEW ORLEANS, Feb. 27— S. M. Butler, chairman of the 
Contest Board, has barred Lewis Strang, noted race 
driver and head of the Case racing team, and has taken 
similar action against the J. I. Case Threshing Machine Com- 
pany, of Racine, Wis., for one year on account of failure of 
Strang and the Case entrants at the Mardi Gras race meet at the 
Fair Grounds to report to the officials of the meet. 

The suspension of Strang followed a mass of criticism of the 
management, which resulted from his non-appearance. In his 
own defense the driver has wired to the Contest Board that he 
fell sick early in February and was unable to complete work on 
his racing cars. He declares that he tried in every way to finish 
the cars in time for the race meet at New Orleans, but was 
unable to do so. 

The affair was made much more pointed by reason of the fact 
that last year when Homer C. George promoted a race meeting 
at New Orleans several prominent drivers were advertised as 
starters in various events, but when the races came to be run 
they failed to show up with their cars. This earned the promoter 
harsh comment, some of which was undeserved. This year Mr. 



George brought the matter to the attention of the officials at 
once, with the foregoing result The races resulted as follows : 

Five miles, for cars of class C, with piston displacement of 
161-230 cubic inches: Won by Ford (Kulick). Time, 5.06.26 
Warren-Detroit (Bevan), second. 

Five miles, for cars of class C, with 231-300 piston displace- 
ment: Won by Ford (Kulick). Time, 5.16.20. 

Ten miles, for cars of class C, with piston displacement under 
class E of 301-600 cubic inches: Won by Buick (Burman). 
Time, 10.04. National (Aitken), second. 

Special event — Five-mile race between Midland (Stearns) and 
Meyer (Stearns). Won by Stearns. Time, 542.45. 

Five miles, free-for-all cars: Won by Buick (Burman). Time, 
4.5009. 

Five miles, trophy event, open by invitation only under class 
E: Won by Fritch (Buick). Time, 5.14.43. 

Nine miles, handicap, free-for-all: Won by Burman (Buick), 
scratch. Time, 9.44. A. J. Maisonville (Corbin), second. 

One-hour race for class C cars not exceeding 600 cubic inches : 
Won by Burman (Buick), 67 miles. 
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QSANNUAL BOSTON SHOW 




FIG. 1— VIEW OF ONE CORNER OF MECHANICS' HALL, BOSTON, SHOWING THE SCHEME OF DECORATION 



BOSTON', MASS., Mar. 6— Making a new mark for size, 
value, popularity and importance in New England and 
perhaps in the world, the Ninth Annual Automobile 
Show opened Saturday night in Mechanics' Hall with overflow 
into Horticultural Hall to accommodate a number of exhibits 
that could not find place in either of the other immense rooms. 



The aggregate space used is 126,000 square feet, one-quarter 
larger than any previous show the world has ever known. There 
are 98 varieties of pleasure automobiles, including four electrics 
and two types of steam cars. There are 39 kinds of trucks, shown 
in 94 models and over 400 accessory devices, exhibited by 199 
concerns. 
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FIG. 2— GENERAL VIEW OF THE BOSTON AUTOMOBILE 8HOW LOOKING DOWN FROM THE GALLERY 



The attendance on opening night was somewhere in the neigh- 
borhood of 30,000 and this afternoon and evening the buildings 
were jammed from the opening hour until the lights were put 
out. 

The scope of the exhibits is very broad and comprehensive. 
There are eleven makes of New England gasoline pleasure cars, 
showing 45 models. There are 28 makes of Michigan cars, led 
by the Chalmers, Hudson and Packard exhibits according to 
prominence of space. There are a dozen Hoosier automobiles, 
such as the Marmon, Premier, Amplex and American, and seven 
New York factories are represented, headed by the Pierce-Arrow 
with a full line, Franklin, Maxwell, Cunningham and others. 
The Ohio delegation consists of ten makes with the Peerless. 
Stearns, Overland, White, in the more prominent spaces. Every 
other manufacturing field which turns out first-rate cars is rep- 
resented and the foreigners are showing four makes. Penn- 
sylvania has a good representation, consisting of six makes, with 
the Matheson, Pullman, S. G. V. and others on display. 

The very completeness of the exhibits makes the task of 
selection one of considerable labor, but New England goes at a 
proposition of that kind as if it were the only business before 
the house. The less solicitation used by the salesmen at the 
Boston Show the better the results, for the Yankee usually 



knows what he wants before starting out and the general run 
of "talking points" does not appeal to him. The usual plan of 
buying by individuals is simplicity itself. The Yankee decides 
how much he wants to spend and then inspects, examines and 
tests until he finds the spot where his money will get him the 
greatest value for his purpose in exchange. During the process 
of selection he needs little kept from salesmen except so far 
as their replies to his searching questions serve to assist him in 
reaching his conclusion. 

In the galleries and upstairs rooms devoted to the display of 
accessories salesmanship is more in demand and agreeable- 
voiced, well-dressed men who understand their lines inform the 
visitors of the merits of their wares with Chesterfieldian polite- 
ness. Automobile clothing is exhibited to a larger extent than 
ever before in this show and tires, ignition, special ties, drop- 
forgings, pneumatic appliances of eight different sorts, lubri- 
cants in profusion, tools, tops, windshields, instruments of a 
dozen kinds and a host of others are displayed in orderly array. 
There is a commodious cafe opening out of the accessory space 
and the convenience of visitors and exhibitors is well cared for 
in every way. 

There are about i,6oo men engaged by the management of the 
show and the exhibitors, the latter representing as high-class a 
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FIG. 3— ANOTHER VIEW OF THE SHOW SHOWING THE LARGE PERCENTAGE OH TOURING CARS ON EXHIBITION 



body of salesmen as ever attended an automobile show. As a 
general thing the head of each display is the president of the 
concern exhibiting or the manager of the factory branch. Their 
assistants are the cream of their selling forces and much could 
be learned by the average automobile salesman by a close study 
of their methods. They are courteous, willing and pleasing in 
their address. They are not unduly persistent and only in the 
rarest instances could there be any just criticism of any of their 
actions. They displayed an understanding of their visitors 
that seemed astounding to the outsider and their flexibility and 
adaptability was a pleasure to witness in dealing with all the 
numerous types of prospective buyers. 

It was illuminating to see how the salesmen weighed and esti- 
mated each caller and then conformed his replies to the char- 
acteristics of the possible customer. If the prospective appeared 
to know about the cars handled by the salesman the latter kept 
still and let the visitor do the talking, merely inserting a word 
when he found it necessary to direct attention to a certain fea- 
ture of construction, mechanical operation or decoration. On 
the other hand, if it was a new car that was under consideration 
the effect of careful study was very apparent in the explanation 
of the salesman. 

The great attendance of the two opening days will continue 



throughout the week, according to the Boston rule based upon 
the past and the prediction of those in charge of the show. It 
is a notable fact that the average patron of the annual Boston 
event visits the show at least twice during the week. The first 
night crowd is not typical of the remainder of the show season 
and like all other first nights was composed largely of those who 
sought diversion. There was an element of business quite ap- 
parent even on the opening night, but on Monday the character 
of the visitors changed and all over the halls salesmen were 
busy noting sales or making memoranda of prospects. 

To-morrow will be "Military Night" and at various times dur- 
ing the week there will be a "Club Night," "Society Night" and 
other special sessions. The music is furnished by two bands 
composed of women players and the programs arranged for the 
whole week contain a wide variety of selections. The details 
of managment have been most carefully worked out and there 
is a smoothness and certainty about everything connected with 
the affair that speaks well for those who have it in charge. 
Chester I. Campbell, secretary of the Boston Automobile Dealers' 
Association, is general manager, as he has been with reference 
to the two big shows that have preceded the present affair. If 
any fault can be found with the exhibition it is the fact that it 
is too large to be grasped with a sweep of the eye. 
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Fig. 4-Looking down the center aisle, giving an idea of the Colonnade effect 



Standing out in clear relief among all 
the exhibitions of American motordom of 
the year as the most important to New 
England and in some ways to the Ameri- 
can public as a whole, the Ninth Annual 
Automobile Show, which opened in Bos- 
ton Saturday night, is a significant motor- 
ing fact. 

It means something to the exhibitor to 
be able to show his wares to the New 
England public and to make good on his 
enterprise. It is a severe test, for in order 
to succeed in New England it is necessary 
to possess merit of a sterling order. Qual- 
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A WORD ABOUT MONEY VALUES 
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displayed the Lenox pleasure car and 
the Harrison truck. The Lenox la In 
Horticultural Hall, and the truck Is 
under Grand Hall. 



ity, workmanship and price must be right 
in order to achieve any considerable meas- 
ure of prominence. Thus, the very fact 
that an exhibitor is able to present his 
line for two or more years at the Boston 
show indicates that his goods have quality ; 
that they are skillfully manufactured, and 
the price is equitable. If there are any 
weak points in his line the severe test 
that will be imposed by the motoring pub- 
lic of New England will soon develop it. 

As a consequence the automobiles shown 
at the annual display at Boston are notably 
staunch examples of the motor art In the 



three big halls used for show spaces this 
year there are 385 models on display, rep- 
resenting ninety-eight different makes of 
passenger cars. There are ninety- four 
models of trucks and delivery wagons, 
shown as the product of thirty-nine sepa- 
rate factories, and there are over 200 ex- 
hibits of accessories. 
Among the display of pleasure cars are 




Fig. 6— Directory In the entrance hall by means of which 



to be found all the highest types of Ameri- 
can and foreign manufacture with a very 
few notable exceptions. Practically every 
make of automobile that has demonstrated 
its worth and reasonableness of price is 
represented in one or another of the show 
places. It has been found that specially 
preferred position is not essential to at- 
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tract a certain amount of notice at the 
Boston show, for the New England public 
is quite as careful in its search for truth 
and worth in an automobile as it is in 
other things, and the concerns that were 
not able to secure space out in the center 
of either of the halls have learned that 
those who have determined to make a real 
examination of the offerings will hunt up 




the visitor may readily find any particular exhibit 



their exhibits and inspect the models with 
New England discriminaton, no matter if 
it puts them to some extra pains. 

Of course the exhibit that is fortunate 
enough to draw a more prominent place is 
bound to catch the eye of the casual visi- 
tor who may or may not have any definite 
idea of buying a car, but the Boston buyer 



who has made up his mind that he can 
spend a certain amount for his automobile 
may be trusted to inspect every car in the 
show that comes within the cash limita- 
tions that he has set for himself. 

The New Englander goes at the purchase 
of a car with a seriousness that is not 
nearly so noticeable in other sections of the 
country. He knows to a dollar how much 
he will spend before he starts to find the 
best value for that sum of money. He is 
influenced by all the traditions of the Yan- 
kee, which presupposes the possession of 
the typical New England conscience and 



NEW ENGLAND CARS AT BOSTON 

Practically every well-known automo- 
bile made in New England Is repre- 
sented at the show. 

Thoae that occupy block* In the cen- 
ter of the three halls Include the follow- 
ing: 

Exhibition Hall— Columbia. In other 
parts of this section are: Locomobile, 
Grout, Motorette. 

Grand Hall — Stevens- Duryea, Knox, 
Alco and Pope- Hartford. In another 
part of Grand Hall Is the Atlas. 

In Horticultural Hall Is the Lenox. 

In the basement Is the Morse. 

All told there are 46 models of New 
England cars on show. 

The average selling price of the 45 
cars Is $3,721. 

This is partially accounted for by the 
fact that there are larger exhibits of ex- 
pensive cars than those of the low- 
priced classes. 



DECORATIONS AT BOSTON 

Paintings showing typical road scene* 
all over the world are a feature of the 
decorations of Exhibition Hall. 

It required the labor of an army of 
500 men for ten days to prepare the 
buildings for the event. 

Green lattice Is used liberally to mark 
off the various show spaces. 

Palms and ferns form an Important 
Item In the decorative scheme of the 
three halls. 

Grand Hall Is paneled nine feet high 
with red and gold. 

Fluted columns with ornate capital* 
surmounted by golden eagles form a 
striking element among the beautiful 
features of this section of the show. 

Aside from the lights and bunting, 
there Is little ornamentation In the gal- 
leries or basement. 



a knowledge of his subject matter that is 
almost uncanny. The traditions of Yan- 
keedom lead him to hold a fair idea of the 
value of his dollar and impress upon him 
the advantage, necessity and duty of secur- 
ing a fair exchange for his money. The 
New England conscience, famed in song 
and story, is a complex affair The blood 
of the section is based upon that of the 
Pilgrim Fathers or similar sturdy strains. 
It has been less changed by the passage of 
time and the injection of extraneous con- 
siderations than that of any other section 
in the United States. Thus, in the first 




Fig. 6 — View of a corner of the hall showing some car exhibits and a few of the accessory 
exhibits in the gallery. The lattice work scheme of decoration will be noticed 



Digitized by 



Google 



656 



THE AUTOMOBILE 



March 9, 1911 



place the influence of blood is all in favor 
of honesty and fair dealing. In the second 
place the climate of New England is rigor- 
ous at certain seasons and for generations 
has caused the inhabitants to lead clean 
lives in order to survive and as a result 
the people have not been swayed by the in- 
fluence of a languorous climate to lose 
their snap and vigor. It has been demon- 
strated in New England and elsewhere that 
honesty in dealing with one's fellow-men 
is the best policy. So far, the principle is 
accepted universally, but the Yankee goes 
a big step further. He believes that he is 
morally obligated to be honest in his deal- 
ings with his fellows, but he also insists 
that his fellows maintain a similar attitude 



toward him. He feels that he owes a 
sacred duty to himself not to take the 
worst of it in any line of human endeavor 
and he insists on fair treatment by the 
most effective means ever devised by man- 
kind. He sets himself up as the judge, 
jury and prosecuting attorney and tries 
out the merits of each business proposition 
as it is presented to him. If his judgment 
is good, and it generally is, he has a dis- 
tinct advantage over the man who takes 
anything for granted. Of course the other 
man who is lax in his business methods 
may not always get the worst of it, but 
the fact remains that the New Englander 
who follows the system and plays the 
game properly, according to Yankee rules. 




Fig. 7— Looking over the Lexington and Regal exhibits, with the Cadillac in the fore- 
ground In the gallery and the Packard in the background 





Fig. 9 — One of the most interesting points in the 
exhibition, showing Wlnton, White, Regal, Lex- 
ington, Packard and Cadillac 



m®W-7/7/-7/f=7F 

is at no material disadvantage, to say the 
least. 

Then, again, New England never was a 
Bonanza country. Every element of 
wealth has been wrung from a refractory 
soil by strenuous effort. Nobody ever got 
rich in New England overnight by legiti- 
mate methods and the general prosperity 
of the people has been gained through 
earnest work and careful saving. It has 
been a case of slow accumulation and le- 
gitimate methods opposed to the more spec- 
tacular practices of other sections. 

But the Yankee has money in plenty. 



Fig. 8— Headquarters of the Acme and 8. G. V. cars as exhibited by the Boston Motor 

Company 



STATISTICS OF THE SHOW 

The total number of exhibits Is 336. 

These are divided Into 98 kinds of pas- 
senger pleasure automobiles, 39 makes 
of commercial trucks and delivery 
wagons, and 199 accessories. 

The floor space used totals 126,000 
square feet, about one.-quarter larger 
than the whole show space of the late 
display at Madison Square Garden. 

It Is over 20,000 square feet greater 
than the combined space of the two 
buildings used at Chicago. 

The show Is one-third larger than It 
was last year In every material factor. 

There are eight distinct sections of the 
display. Pleasure cars are shown In the 
three main halls alone, except for a few 
that are exhibited In the basement with 
the trucks. 
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Fig. 10 — One of the general views, with the 
Mercer car in the foreground and Stevens- Duiyea 
in the background 



He has wrung it from the bosom of his 
beloved land and he respects New Eng- 
land so highly that he may be relied upon 
with implicit faith to get value for every 
dollar of it. 

This year trade has been slow through- 
out the section. There has been some com- 
plaint from automobile dealers that sales 
have not been lively. But it has always 
been noted that business in the line of local 
sales has invariably picked up rapidly after 
the annual Boston shows. It may be that 
the New England motoring public decided 
to wait a little after the rendition of the 



WHY THE BOSTON SHOW 
SUCCESS 



IS A 



It Is a trade exhibition conducted by 
and for the trade. 

The motor trade of Boston is a model 
of useful organization. 

"Live and let live" really means some- 
thing to Its members. 

Stability Is Its keystone and Harmony 
Is Its keynote. 

The dealers also have New England 
consciences in Boston. 

Nobody is looking for the worst of. it 
In New England; consequently the 
chances of giving the worst of It to 
others Is reduced to the minimum. 

Then, again, nobody wants to do the 
latter; the motive being that It Is more 
decent to retain respect than to secure 
a few doubtful dollars. 

When a man enters upon a Boston 
agency he believes he Is to be a per- 
manent fixture of his company. 

There are men in the trade who have 
not changed connections in over ten 
years. 



Selden decision before placing car orders. 

This seems to be quite a reasonable view 
of the case when the tremendous attend- 
ance opening night is considered and the 
early rush at the gates to-day demon- 
strated beyond any question that the show 
is going to draw crowds of unprecedented 
size throughout the week. 

There is little of vanity in the spectacle 
presented at the Boston automobile show. 
Despite the fact that the surroundings are 
artistic and beautiful and the exhibits of a 
high order, there is an atmosphere of mod- 
esty about the whole affair that is typical 
of New England. Wild claims and ex- 
travagant statements about the decorations 
and displays are pleasingly absent from 



the conversation of management and ex- 
hibitors and the warmest praise for the 
event is to be found in the comment of 
outsiders and visitors who are searching 
through the host of perfected machines to 
find something to augment personal con- 
venience or business efficiency. 

"Ye shall know the truth and the truth 
shall make you free'' is something more 
than a high-sounding motto or phrase in 
New England. It is a command to which 
the average Yankee bows and obeys and 
in doing so takes pains to convince him- 
self that it is the truth he has found and 
then he» shakes his limbs to ascertain 
whether or not the shackles of bondage 
have been stricken from him. 




Fig. 11 — Presenting the line of Regal cars, with the underslung type to the right and the 

remaining models strung out 




V\g, 12 — Presenting the Ford cars, with a doctor's rig in the foreground, inside control 
car at the back to the right, and other Ford models In sight 
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New England at the Show 



Scattered throughout the vast floors upon which the cars are 
displayed and bunched in the center of Grand Hall are the 
products of the New England factories. All the well-known 
and well-tried cars of Yankeedom are shown with a very few 
exceptions. In Grand Hall the full line of Stevens-Duryea, 
Knox, Alco, Atlas and Pope-Hartford cars are on display. In 
Exhibition Hall the Columbia line, Locomobile, Grout and Mo- 
torette have prominent spaces and the new Lenox, a Boston 
product, is exhibited in Horticultural Hall. The Morse, a car 
that has been made near Boston for seven years in small num- 
bers and which will be more extensively manufactured this year 
than before, is shown in the basement. 

Trucks made by several of the foregoing companies are dis- 
played in the commercial exhibit and one newcomer in the field, 
the Harrison, has space. The New England passenger automo- 
biles displayed are the highest priced aggregation of cars of 
similar size ever shown in the United States. The average list 
price is slightly above $3,700. This astonishing showing is caused 
by the fact that the number of models of the highest priced 
cars is much larger than the number of smaller cars displayed. 
For instance there are only two models of the Motorette and 
there are seven big Stevens-Duryeas and six Knox models. 

New England trucks also follow the lead of the passenger 
cars in high-class and price and average considerably more per 
car than the general run. In the line of accessories, the factories 
of New England are probably in majority at the show. There 
are 199 concerns showing accessories and the count, excluding 
trade publications and extraneous matter not directly related to 
the automobile, is 86 for New England and 84 for the country 
at large. 

By far the most attention is being paid to the pleasure cars. 
A constant stream of interested visitors wends its way into 
each booth and the inspection is conducted on very thorough 
lines. The Yankee cars attract an immense amount of atten- 
tion, particularly where sectioned engines form a part of the 
exhibits. In the Stevens-Duryea booth there is an engine with 
the cylinders all opened for inspection and the valves cut out 
so that the action of the pistons, the energy of the crankshaft, 
the firing and timing and in fact the entire operation of a six- 
cylinder motor can be seen in every detail except the carburetion 
and compression of the firing mixture. 

This exhibit is surrounded by interested spectators through- 
out each session. The Vanderbilt Cup Alco is likewise a popular 
exhibit, being a product of New England and an object of con- 
siderable local pride. 




Fig. 13 — How the Chalmers cars were displayed, showing fore- 
door models in the front and centrally, with a Hudson "33" in the 
right background and the Thomas cars holding a prominent posi- 
tion at the left, with a chassis of this make on an exhibition frame 



The New England example of the two-cycle automobile, the 
Atlas, is also in Grand Hall and a businesslike line of these cars 
are prominently displayed. The Knox and Pope-Hartford ex- 
hibits are limited to the regular stock models, ranging from run- 
abouts to limousines. 

The Columbia display, which is made by J. H. MacAlman, 
president of the Boston Automobile Dealers' Association, con- 
tains nothing that has not been exhibited elsewhere this season. 
The Locomobile line has for its feature a huge white touring 
car, picked out with black lines, and also shows a stock chassis, 
stripped to emphasize its mechanical features. The Grout ex- 
hibit consists of two models and the Motorette is showing two. 

The Morse cars exhibited consist of two completed cars and a 
chassis and parts. No material changes have been made in this 
line since last year save in body design. The car has a four- 
cylinder, four-cycle motor with bore of 4 5-8 inches and is 
ranked among the cars of highest price. 

The Lenox is a graceful touring car with an engine of over 
30 horsepower on the A. L A. M. rating. In price it also ranks 
above the so-called moderate-priced class. The production of 
this line this year will not be large compared with some of the 
Western companies, but plans for next year are considerably 
wider. 

All told there are 45 models of completed pleasure cars and 
chassis shown, besides the exhibit of the Stanley steam cars and 
the electrics. In the truck section 18 commercial cars of Yankee 
manufacture have space. 

The trucks are not so popular at this show as they have been 
at others, but the amount of interest taken in them is not small. 
Those who inspect them are practically all buyers or the rep- 
resentatives of big houses which are studying out a solution of 
the delivery and transfer problem of to-day and the future. 

The trucks are separated from the rest of the show by a 




Fig. 14 — The Hudson exhibition, with the enameled white chassis 
in the foreground and a "20" model at the light, with a fore-door 
touring car bringing up the left rear 

flight of steps, and when a man takes the trouble to descend 
from the region of light and flowers and color, where the 
crowds are large and where music and talk are insistently pres- 
ent, he is generally on business bent. Thus, despite the difference 
in the comparative size of the patronage, the exhibitors who are 
showing trucks have made no complaint. In fact everyone who 
was asked the question declared that he was in the way of doing 
some business. 



The Decorations at the Boston Show 



The Boston show of 191 1 is being held in Mechanics' Hall, 
which includes two divisions, Exhibition Hall and Grand Hall. 
Above both are galleries and show rooms and beneath a vast 
basement is filled with interesting exhibits. There is also an 
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overflow show at Horticultural Hall to accommodate several of 
the exhibitors who could not be placed in either of the other 
display rooms. 

The total floor space is 126,000 square feet, which is 21,000 
more than last year. Compared with Madison Square Garden or 
the Chicago show buildings, the space occupied by the Boston 
event this year is about one-quarter greater. 

Exhibition Hall, with its triangular addition is decorated in 
unique fashion. The greenery, palms and lattice work and the 
bunting, which is sparingly used, are all formal enough, but 
around three sides of the ball there are ranged a series of oil- 
paintings showing bits of road scenes in all parts of the world. 
These paintings were reproduced by Boston artists from photo- 
graphs and the story they tell is of the universal use of the 
automobile. 

Opening out of Exhibition Hall is Grand Hall, a huge audi- 
torium, with an immense stage at one end. The floor is occupied 




Fig. 16 — Exhibition of the Sampson "85" and the Brush runabout, 
showing a stripped Sampson model at the left, flanked by a fore- 
door type of Sampson car and the Brush models occupying a promi- 
nent position at the right 



with car exhibits from wall to wall and upon the stage and its 
approaches are shown four types of motor cars. The decorations 
of Grand Hall are much more sumptuous than those of Exhibi- 
tion Hall, the scheme being a red and gold panel plan with 
palms and bunting and a series of ornate Corinthian columns 
complete a picture that compares favorably with anything in the 
line of show decorations that has been displayed this season. 

Horticultural Hall is not elaborately fixed up for the overflow 
show, although the building lends itself with much effect to such 
a display as is made there. 

The basement under Mechanics' Hall is plainly decorated with 
lights and bunting and the galleries, where the very complete line 
of accessories is shown, are also rather severely treated from 
the decorative viewpoint. 

It is said that the ornamentation of the three halls cost the 
management $14,000. 

Stability— Boston's Watchword 

Boston is one of the best fields for the automobile and there 
are dozens of valid reasons why it should be. The value of the 
car as a giver of health and pleasure and its use as a convenience 
have been recognized generally by the Boston public since the 
earliest days of the motor art. The first crop of automobile fac- 
tories in the United States was borne by New England soil and 
along with the general progress in manufacturing and develop- 
ment, the factories located in New England have kept step. 

The public that is accounted a customer by reason of ability 
to purchase is broader in New England than it is in other sections 




Fig. 16— Where the Oakland Is shown, with the Welch and Reliance 
holding the center position 



and the taste and education of this public have been cultivated 
and fostered longer and more efficiently than in nearly any other 
big division of the country. 

The motoring public of New England believes in Yankee prod- 
ucts, but it is not prejudiced against those of other localities. 
For instance, if an automobile built in New York sizes up to the 
standard of one built in Connecticut, and the price is a shade 
lower, the New York car has a chance. But it must have all 
the quality of the Yankee-built machine at any price to be able 
to afford real competition. Quality is the factor that turns the 
scale in New England every time. 

In the Boston show there are no New England cars shown that 
sell between $1,500 and $2,000. Ten out of the eleven makes of 
gasoline cars are listed at prices ranging from $2,500 up — with the 
emphasis on the up. All the cars in the moderate size and price 
class are from outside sections and several of them have found 
a great field in New England, free from the competition of local 
factories. Michigan cars coming within these limits are the 
most numerous, but the field is not confined to the products of 
Michigan. Ohio, Indiana, Pennsylvania, Illinois, New York and 
Wisconsin, with a few from other states, furnish a large number 
of medium-priced cars that find market in New England through 
factory branches or local agencies. 

There is a spirit of harmony and understanding among the 
members of the. Boston trade that works for stability of the in- 
dustry and success in business. As has been noted before, the 
celebrated New England conscience is the general birthright of 
every Yankee, natural-born or transplanted from some less 
favored section. It is supposed to be a heritage that is as free 
to the New Englander as the air he breathes and naturally enough 
the members of the trade come within this classification and each 




Fig. 17 — Exhibition of the Cartercar. with a fore-door type of 
touring car In the foreground, and numerous other models making 
up the squadron 
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Fig. 18 — Exhibition of the Franklin cars, presenting a fore-door model of touring car 
fitted with a top in the foreground, and other Franklin models at points of vantage 



possesses one. Along with the conscience 
goes a certain depth of education and a 
due consideration for the rights and priv- 
ileges of others. 

With this foundation it is not strange 
that the organizations of the Boston trade 
are founded upon a firm basis and have 
proved themselves to be remarkably effi- 
cient. In the first place, treating the trade 
as individuals it is found that the service 
of the Boston automobile agent or the man- 
ager of a Boston branch house is on a per- 
manent level. When a man becomes the 
agent or manager of a Boston automobile 
concern he must have proved his ability and 
fitness, or he never would have reached 
such a station. When he has arrived at the 
head of one of these establishments he 



MEMBERS BOSTON AUTOMOBILE 
DEALERS' ASSOCIATION, INC. 

Boston Motor Co. 

Bowman & Co., J. W. 

Bulck Motor Co. 

Butler Motor Car Co. 

Cadillac Automobile Co., of Boston 

Curtis-Hawkins Co. 

Connell A McKone Co. 

Dodge Motor Veh. Co. 

E. M. F. Boston Co. 

Flat Automobile Co. 

Ford Motor Co. 

Fuller, A. T. 

Fays Co., Roy A. 

Hablch Co., G. E. & H. J. 

Interstate Auto Co. 

Jenkins Co., W. M. 

Kissel Kar Co. 

Linscott Motor Co. 

Loco Co., of America 

Lowe-Howard Company 

MacAlman, J. H. 

Magulre Co., The J. W. 

Morse & Co., A. C. 

Nichols Co., D. P. 

Park Sq. Auto Co. 

Parker & Co., F. R. 

Peerless Motor Car Co. 

Premier Motor Co. 

Rambler New England Co. 

Russell & Co., W. L. 

Rawles-Cobb Co. 

Smith, Fred S. 

Thomas Mo. Br. Co., E. R. 

Underbill Co., The 

United Motor Boston Co. 

White Co., The 

Whltten-Gllmore, The 

Wing, F. E. 

Wlnton Mo. Car'ge Co. 

Whitney, C. F. 

Underbill, A. P. 

Fay, C. E, 

Campbell, C. I., Secretary 



usually remains as long as he pleases, with- 
out interference from headquarters. 

There are to-day in the Boston trade 
men who have held the same agency for 
over ten years. There are dozens of them 
who have done so for eight years and 
scores who have retained their present posi- 
tions for six years. The factory branch 
representatives change on an average of 
once in five years, but in the future their 
term of office is likely to be longer. Per- 
manency and stability are the cornerstones 
of the Boston automobile trade. Members 



of any trade have certain elements of com- 
mon interest and in motordom that principle 
has long been recognized in Boston. It is 
related of one veteran member of the Bos- 
ton Automobile Dealers' Association that 
he related an unusual eulogy upon another 
member several years ago at one of the an- 
nual dinners of that body. 

It appears that there had been some per- 
sonal friction between the veteran and the 
previous speaker at the function and that 
in the course of the other man's remarks, 
he had taken occasion to say in referring to 
the veteran : "Yes, gentlemen, even though 
the veteran may be as old as Methuselah, 
yet will I do thus and so under such and 
such circumstances." 

It seems that the speaker, while consider- 
ably younger than the veteran, was not 
in good health, owing to a variety of 
causes ; was deaf and did not have the best 
of eyesight. 

The veteran, on the other hand, was a 
fine specimen of a man despite his years 
and had all his senses unimpaired. There 
was a flash in his eye when he arose to 
reply, but instead of shooting in a poisoned 
barb of speech, he smiled genially and said : 

"It is true that my hair is silvered and 1 
am too heavy to ride as I did when I was 
with Sherman's column, but I ask no con- 
sideration on that account. I agree with 
my friend, the previous speaker, that 'busi- 
ness is business,' and invite him to. follow 




Fig. 19 — Exhibition of the complete line of Columbia models, with a stripped chassis in 
the foreground and a doctor's rig at the left, with a limousine in a prominent position 
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Fig. 21— View of the Chalmers and Hudson exhibitions looking from the gallery; also 
showing the scheme of decoration 



his own line of action. 1 bid him have no 
fear for me on account of my age and if in 
the fullness of time I may be called upon 
to make the memorial address over him, I 
wish to assure him that there will be no 
bitterness, and in the words of the poet, I 
shall be : 

To his virtues, very kind ; 
To his faults, a little blind.' " 

The effect of the speech was to produce 
a roar of laughter at the expense of the 
first speaker who immediately saw his mis- 
take and extended the hand of fellowship 
and joined with the others in wishing long 
life to the veteran. 

And it is in this way that the automobile 
trade settles its little differences that might 
well lead to a rift that could easily prove 
fatal to the organization. Like everything 
else that has human origin, the Boston 
Automobile Dealers' Association is mortal 
and subject to the errors of mortality, but 
throughout its existence it has displayed a 
typical New England understanding and 
so has avoided many of the pitfalls that are 
so frequent in the course of the trade in 
other places. 

There is nothing Utopian about the atti- 
tude of the trade. It is on precisely the 
same basis of competition that it is any- 
where else, but it seems that the members 
have discovered that it is just as easy and 
successful to avoid petty bickerings and 
misunderstandings as it is to cultivate them. 



In fact they say that instead of helping 
business, minor unpleasantnesses in the 
trade tend to hurt it, not only by whatever 
direct action may be taken in pursuing a 
quarrel, but also from the fact that it 
diverts attention from business. 

In a section where the buying public is 
"motor wise," as it is in Boston and New 
England generally, a united trade is more 
likely to do a satisfactory business than one 
that is handicapped by bickerings and fac- 
tional squabbles. 

Therefore, while, of course, it will never 



come about that any large section of trade, 
such as the automobile business in any con- 
siderable community, will be conducted 
without personal frictions on account of the 
varying interests, harmony has been wel- 
comed and made part of the constitution, and 
by-laws and earnest effort have been made 
to provide against unnecessary disputes. 

The fact that the customers are educated 
New Englanders is sufficient reason for an 
earnest effort to satisfy them and such 
effort is scarcely possible if the dealer 
knows that the customer may be related to 
a rival member of the trade with whom 
he has an unreasonable quarrel. The uni- 
versal tendency in Boston is to attend to 
one's business with every faculty alert, six 
days in the week. Motordom may press this 




Fig. 20 — Showing Knox automobiles, with the various models strewn about to the best 
advantage and a motor on a stand In the mid-position 



MEMBERS BOSTON MOTOR VEHI- 
CLE DEALERS' ASSOCIATION 



J. W. Magulra 
A. P. Underbill 
J. H. MacAlman 
Carroll Doubleday 
C. J. Andrews 
P. R. Curtis 
C. E. Hablch 
J. H. Johnson 
L. B. Butler 

G. A. Patten 
J. A. Murphy 

J. S. Hathaway 
A. B. Henley 

V. A. Charles 
O. C. Lawton 
J. L. McKone 
C. F. Whitney 
F. A. Hlnchcllffe 
E. A. Qllmore 
C. W. Malley 
A. T. Fuller 

E. P. Blake 

F. W. Blackmer 
Dey Baker 

H. L. Exsteln 
F, R. Robbins 
H. M. Doane 
A. B. Cumner 
Q. P. Bennett 
Paul Curtis 
Robert Harrison 
J. P. Woods 



Plerce-Arrow 

Knox 

Stearns 

Peerless 

Moon 

Victor 

Hart- Kraft 

Bulck 

Rapid- Reliance 
Reo 
Chase 
White 

Frayer-Mlller & Ran- 
dolph 
inter-State 
Franklin 
Overland 
Alco 
Wlnton 
Chalmers 
Studebaker 
Packard 
Mclntyre 
Gramm 

General Vehicle 
Grabowsky 
Atterbury 
Warren- Detroit 
Autocar 
Frayer-Mlller 
Victor 
Harrison 
Garford 
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limit a little, but if there is anything cer- 
tain in business, it may be said with confi- 
dence that the Boston dealer works earnest- 
ly with his own affairs as long as they re- 
quire it and if he happens to have a little 
time besides it is not exceptional if he 
helps his brother dealer. 

The dealer who receives the help would 
be the first to object if he thought that the 
helper was sacrificing himself and his in- 
terests to assist him. Thus there is a fine 
feeling of co-operation that permeates the 
whole motor atmosphere in Boston. And 
it is more apparent than real, because the 
trade knows that neither side would give or 
receive what was likely to be of vital value. 

It is the little things that count after all. 
Big, broad business on a competitive basis 
does not come from favor or assistance; 
it is the unerring result of bringing buyer 
and seller together on a basis that is satis- 
factory to both, which is scarcely a matter 
of favor if it has any considerable volume. 

But the conditions surrounding business 
may be made much more pleasant by a nice 
regard for the rights of others. 

The Boston Automobile Dealers' Asso- 
ciation has a younger brother in the field 
of motordom. This is the truck association 
which was formed recently to handle and 
promote the growth of the commercial 
truck. This organization is conducted on 
similar lines to the older body and to a 
considerable extent is composed of the 
same members as the dealers' body. At the 
show trucks form an important section of 
the display and as a consequence the truck 
association is interested in its success. 

The dealers' association is largely identi- 
fied with the Bay State Automobile Asso- 
ciation, although its connection is entirely 
individual and not corporate. For instance, 
J. H. MacAlman, president of the Boston 
Automobile Dealers' Association, is a mem- 
ber of the truck association and a leader in 
the Bay State Automobile Association. E. 
A. Gilmore is president of the Bay State 
and a director of the dealers. Thus the 
interests of Boston motordom are inter- 
laced in a peculiarly intimate fashion. 






Fig. 23 — Where the Stoddard -Dayton automobiles hold forth, showing tore-door models 
in variety, with a full line of cars under the auspices of the Park Square Auto Station 
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The Idea Was to 
Induce the Army 
to Use Its Brains Instead of Its Belly In Furthering Its Plans 



An Army Moves on Its Belly" 



Fort Du Pont, Del., March 6, 191 1. 
Editor The Automobile : 

Dear Sir — I note your article in the 
March 2 number of The Automobile under 
the caption "Coming Events Cast Their 




Fig. 22— Plerce-Arrow automobiles shown 
Company, with a roadster 



under the auspices of the J. W. 
model In the foreground 



Magulre 



Shadows Before Them." Come, shift your 
gear, for you know perfectly well that you 
cannot hope to take a long steep hill by a 
rush at it on the high. 

In the main your idea is right. The army 
does need automobiles, but not for cavalry. 
For cavalry they need the best of horses, 
and for that reason the breeding of good 
cavalry horses is an excellent move, not 
only for the army, but indirectly for the 
automobile trade. 

An army moves on its belly. The ancient 
Romans knew this when they styled their 
baggage the impedimenta. In other words, 
an army can move no faster than its bag- 
gage and food supply. 

If a good cavalry horse can be had that 
will travel 30 miles per day in place of 20 
as an average it means that the transporta- 
tion for the supplies must go some other 
way than by the mule. Wagon trains are 
the drag on progress. I know, for I have 
traveled many thousands of miles on foot, 
and horseback, in summer and winter 
periods in tropical and temperate zone with 
the army. ' 
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Fig. 24 



-Maxwell automobiles, with a profusion of models and the foreground occupied by 
a fore-door type of doctor's rig fitted with a top 



If it is desired to educate the army to the 
automobile it will be necessary to show it, 
in detail, the advantage of an automobile 
under all conditions. We are all "from 
Missouri" when it comes to being shown. 

As I said before the army needs better 
transportation facilities and if the A. L. A. 
M. would design and submit for trial at the 
maneuver camps such trucks as would pull 
in dry and wet roads in the mud holes of 
the tropics, and the alkali bogs of the West, 
there is no doubt that some machines would 
soon be in use. 

The automobile will also be useful in 
transporting bodies of troops from one por- 
tion of a field to another where good roads 
are to be had. But good roads are neces- 
sary and if you have traveled the country as 
much as I have you know the West is most 
woefully lacking in that respect. 

I drive an automobile and I know that it 
is sometimes necessary to use a horse to get 
a machine out of a mud hole. It would not 
look well to have automobiles, and to carry 
mules along to be used in pulling machines 
out of the mud. 

Your idea is correct in that the army 
should have machines, but get your "anti- 
skids" on and shift gears for a long hard 
climb. 

Good roads are needed most and in that 
regard the automobile has been of great 
service to the army. If the army gets ma- 



chines it will be of great service to the good 
road movement, for when they begin to 
stick in the mud, and break springs on so- 
called roads, there will go to headquarters 
a kick that will result in the government 
taking a very active part in good road 
appropriations. 

The automobile manufacturers should 
design machines to stand the worst of 
usage and use united effort to have them 
tried out. That effort should be with the 
part of the government that holds the 



pursestrings rather than with the army. 

The editors of automobile papers should 
have data carefully compiled as to the road- 
ability of transportation machines, carrying 
capacity, road space compared with horse 
transportation, relative economy and ease 
of getting repairs, compared with getting 
new mules, etc. A regular campaign of edu- 
cation is needed. A good many more army 
officers read your papers than you may 
know about. And the education is not 
needed entirely on the army, for you may 
not know that Congress refused automo- 
biles for transportation Of all officers in 
Washington because they were considered a 
luxury. This "luxury" idea seems to stick 
with a good many people and must be 
eradicated by education. 

Keep up the work of education, but try 
solid matter in the place of ridicule and the 
proper end will be in sight. It won't come 
easy either, for it will be necessary to prove 
every step because it is expensive business 
to equip an army with new material. 

I may state that I do not belong to the 
cavalry, so have no prejudice in their favor. 

Captain L. S. Ryan, 
Coast Artillery Corps. 

Roads Will Be Equally Bad for 
all Modes of Transportation. 

The points that the above letter disre- 
gards, are as follows : 

(a) The enemy will not be slow in tak- 
ing advantage of the fact that we are all 
"from Missouri." 

(b) The enemy will not hesitate to de- 
sign and submit such trucks as it will have 
in hand for maneuvering purposes. 

' (c) The passenger automobiles that offi- 
cers want for use in Washington, have 
absolutely no bearing upon the "war game." 

(d) Good roads are no more in need 
for freight automobiles than they are for 
animal transports. Where a mule can go 
10 miles per day in the mud, there are men 
of experience who think that freight auto- 
mobiles will be capable of making it 4 
times 10 miles per day — good roads, how- 
ever, are much in need, war or no war. 




Fig. 25 — Presenting Stevens-Duryea cars of 
In the foreground mounted on a 



the various models, with a six-cylinder motor 
truck, flanked by a stripped chassis 
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Fig. 26 — Exhibition of Atlas automobiles of the various modeU 
hailing from Springfield, Mass. 




Fig. 27 — Where the Lenox car is shown — this is a fore-door type of 
touring car and this is the first place of its exhibition 




Fig. 28 — Pope-Hartford automobiles — enough of them to fill the 
large exhibition space 




Fig. 29 — Stearns automobiles on the left side of the aisle ana 
Kamb.er automobiles on the right side theieof 




Fig. 30 — Cole "30" exhibits, showing a stripped chassis and a neat 
type of touring car 




Fig. 31 — Exhibition of the Grout, Dresenting two models represent- 
ing fore-door types of touring cars fitted with windshields 




Fig. 32 — Alco with a six-cylinder stripped chassis In the foreground 
and other models of the same make bringing up the rear 




Fig. 33 — Matheson exhibit at the Boston show, showing different 
styles of bodywork 
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T NVESTIGATION fails to disclose the headway that would 
seem to be desirable referring to the keeping of records 
*■ of the performance of freight automobiles, but this is not 
so much to be wondered at when the same investigation also 
discloses the absence of records of the performance of horse- 
drawn vehicles. It would appear that much of the talk of how 
much it costs to transport goods, referring to horse methods, is 
the veriest rot. For years and years men have been buying and 
using horses, but they have not tried to find out how much it 
was costing them to indulge in the pastime. This point is no 
better illustrated than by referring to the graft that has grown 
up in connection with the purchase of horses. In very many 
instances when horses are purchased, the representative of the 
purchaser is taken to one side and if he comes away from the 
"fated spot" it is with a $50 bill sticking to his palm ! In New 
York City, where horses are still used by contractors, and a few 
truckmen, a good span of these animals costs upward of $700 and 
it is not possible to say of them that they will last for more than 
four years. It is more than likely that this short life of the 
animals is lost sight of when estimates are being made. 

To some extent, the "superstitions" of the horse-industry are 
creeping into the automobile business. Bookkeeping is not the 
forte of the men who are given charge of the work. That the 
merchants who pay so much for the delivery of the goods they 
sell, and not know how the money is expended in the delivery 
process, is beyond belief, and it is to be hoped that in the near 
future a reform of this important matter will be brought about. 
There is no reason to doubt that a considerable saving could be 
realized, perhaps 25 per cent., were the merchants to do a little 
bookkeeping. Men soon reach the conclusion that there is 
110 occasion to count the small losses. Keep track of the cost 
of doing the work. Make sure that economy, as it should ob- 
tain, is welcome in the establishment. 
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HUMAN CARRIERS AND TON MILES. 

Problem: To move 100 tone of grain sacked In 
100-pound bags, 100 mile*. It would require 3600 
men ten days to accomplish the work. This does 
not take Into consideration sickness, collapse and 
death.. It would cost at least $36,000 to do It In 
this way. 

It would require 1500 men to carry supplies for 
the burden-bearers and themselves. 

It would require at least 100 foremen and officers 
to conduct the caravan. 

The ton-mile cost would be $3.60, which Is equal 
to 1 8-10 miles per pound per mile, or 18 cents per 
load per mile, or $18 per load for the trip. That 
would make the grain, worth, say, at the start 
1 cent per oound, at least $19 a sack at the ter- 
minus of the Journey. 

The wages of the 3600 men and their keep Is 
reckoned together at $1 a day. 

It would require 2000 men carrying 100 pounds 
each to transport the grain. 



SPEED, certainty and economy are the three great con- 
siderations in the transportation problem as it confronts 
commerce to-day, just as they have always been the 
essential trinity. All forms of transportation are supposed to 
possess the quality of certainty as a basic characteristic; for if 
there is no certainty that a shipment will reach its destination 
sooner or later , the system of transportation used does not 
merit the name. 

It is quite certain that a power equal to that of one man is 
sufficient to move the Pyramid of Cheops. 

But such a method of accomplishing a great work would not 
be economical, judged by any standard of measurement. It 
would cost too much and it would take too long. Thus, with 
certainty assumed as the basis of any system of transportation, 
the other two factors are the real ones to be considered. 

The value of speed and its resultant economy in time, which 
means money, in its relation to the problem of transportation 
may be illustrated in several ways. Suppose that the particular 
theorem under consideration is the carrying of 100 tons of grain 
sacked in 100-pound bags for 100 miles. 

At the battle of Chancellorsville during the Civil War, the 
troops of "Stonewall" Jackson set a new mark in swift move- 
ment for infantry, marching a trifle over 24 miles in 24 hours 
in service formation. A trained athlete, stripped and specially 
prepared, has walked over 100 miles in a day, but the average 
strong laborer would hardly undertake to carry 100 pounds 
more than ten miles in a day if he were trying to keep up the 
pace for a stretch of ten days. Thus it would require a 
brigade of 2,000 burden-bearers ten days to cover the route over 
good roads and under favorable conditions. In addition to the 
load of 200,000 pounds, they would have to transport tents, 
bedding, utensils and supplies for the journey. Reckoning the 
rations at 4 pounds per man per day and the additional equip- 



1000-POUND WAGONS AND TON MILES. 

To carry 100 tons 100 miles In wagons of 1000- 
pounds cspaclty would require at least 300 wagons; 
600 horses and 300 men. 

At 20 miles a day, the Journey would occupy 
Jive days. At $3 a day, the teams would cost 
$900 a day or $4,500 for the trip. 

If the wages of the drivers was fixed at $1 a 
day the Item would total $1,600 on the trip. 

The maintenance of horses, wagons and men for 
the five days would amount to $625 a day or 
$2(626 for the trip. 

The total cost of the transportation by wagon 
may be estimated at $8,625. This would be at the 
rate of 86 1-4 cents per ton-mile, or $4,311-4 for 
the freight charges on each sack. 

The cost of the grain to the ultimate consumer 
would be about 5 1-3 cents per pound, If the same 
basis of 1 cent per pound Is used as Its original 
price. This would make bread a luxury anywhere. 



Simply Ton-Miles 



ment at 10 pounds per man, and considering that this supple- 
mentary burden was also divided into loads of 100 pounds, it 
would require at. least 1,500 more men to pack the supplies and 
camp equipment. Then there would be several foremen and a 
captain of the expedition, say 100 staff and line officers. 

Thus the number of men required to transport 100 tons of 
sacked grain 100 miles would be approximately 3,600. 

If such an army could be enlisted for the purpose it would be 
quite certain that it could accomplish the journey in ten days. 

From the viewpoint of economy such an undertaking appears 
stupendous. Figuring the wages of the men at 50 cents a day 
and their keep and care at 50 cents a day, the total daily cost of 
the expedition would be $3,600 a day, or $36,000 for the trip. As 
the actual freight transported would be 100 tons and the dis- 
tance 100 miles, the number of ton miles involved would be 




MOTOR TRUCKS AND TON MILES. 

Problem: To carry 100 tons 100 miles. 

It would require ten 10-ton trucks to negotiate 
the buslnsss In a single load or caravan such ae 
has been used to compare the efficiency of man 
with the 1000-pound wagon. 

The trucks traveling at the rate of ten miles an 
hour would require one working dsy to cover the 
ground fully loaded. 

The trucks would require a driver at lass than 
$5 a day and a helper at about $2.50. 

Aa there would be ten of each, the wagea of both 
would be $75. 

The trucks could do more than ten miles each 
on a gallon of gasoline at less than 20 centa the 
gallon, or a total cost of $20. 

The oil, grease and incidental repairs may be 
figured at $5 all told. 

An elaborate luncheon at noon control might 
cost $30 and at the end the total cost of the trip 
would be $130. This ie 13 cents per ton-mile. 



10,000, or an average of $3.60 per ton mile. Estimating that the 
grain was worth 1 cent a pound at the point of shipment, it 
would have to sell for more than its value at the shipping 
point $1 per sack with the cost of freighting added, or $18 a 
sack, thus making the cost to the consumer over $19 a sack. 

Taking wagon transportation, based upon vehicles capable of 
carrying 1,000 pounds, the cost is much reduced, and the time 
is improved. It would be necessary to equip the train with 
200 wagons of this type, the motive power being 400 first-rate 
draft animals. Under this plan the wagon train might cover 
20 miles a day, thus making the journey five days long. The 
feed of the horses and the keep of the men on such a trip 
would be supplemented by that of another army of auxiliaries 
to carry the supplies; probably more than half as large as the 
supply train itself. The cost would be at least $3 per day per 
team, or $900 a day; $1 per day per man, or $300; $1.50 per day 
for keep of team and man, or $450; and at least 25 cents a day 
for grease, repairs and incidentals, or $75. On this basis the 
cost of transporting the 100 tons of sacked grain by 1,000- 
pound wagons would be $1,725 per day, or $8,625 for the five 
days, or the whole trip. 

That would mean a ton-mile rate of 86 1-4 cents, or an aver- 
age cost of $86.25 for each ton of freight taken over the 100- 
mile route. The cost of the grain to consumers at the end of 
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A Few Statistics to Show How the 
Modern Motor Truck Measures Up to 
the Standards of the Past. 



the route would be not less than $5.31 1-4 per sack, or a little 
less than 5 1-3 cents per pound. 

If the means of transportation chosen should be 10-ton motor 
trucks, the caravan would be short as to length and the speed 
and economy would be vastly enhanced. 

Over good roads and under favorable conditions such as have 
been used for illustration in the two foregoing examples, the 
problem would be answered by the trucks something like this: 

It would require ten machines to carry the freight They 
could be loaded and unloaded by the driver and his helper, and 
traveling ten miles an hour for ten hours, could cover the 
journey in one day. In neither of the foregoing instances has the 
matter of depreciation and loss been considered. It is true 
that heavily-laden men sometimes reach the limit of human en- 
durance, and it is quite likely that among the 3,600 who took 



MAN, HORSE AND MOTOR TRUCK. 

If tha 3600 men used ai carrier* In the flrat Illus- 
tration were placed In 1000-pound wagon*, they 
could accomplish twelve time* a* much In the 
same time a* the force of 300 driver* could cover. 

If they worked a* long a* they would have had 
to on foot (ten day*) the aum total of their labor* 
would be 24 time* a* efficient. 

If the 300 men required In driving the wagon 
train were given ten-ton motor trucks and worked 
five day*, they would haul 1500 ton*, 500 miles, or 
fifteen times as much of a load five times the total 
distance of the test. 

If the carrier*' army manned ten-ton trucks and 
worked ten day*, the result would show the trans- 
portation of 18,000 tons a distance of 1000 miles, or 
180 times the load and ten time* the distance. 

The truck* and crew* can do this Job In one- 
tenth of the time needed by human carrier* and In 
one-fifth of the time required by wagon*. 



.A 



part in the first example, some would collapse and possibly there 
might be some fatalities. It hardly seems likely either that 600 
horses and 300 wagons and 300 men could make the second trip 
without depreciation of value and efficiency. So, for the purpose 
of illustration, the item of depreciation is assumed to be set off 
in the case of the trucks, by the sickness, collapse and death 
of the men, and by the natural depreciation of the wagons, 
horses, etc., in the second example. 

On an equal basis, therefore, the cost of carrying the 100-tons 
by motor trucks would be about as follows : 

The pay of the ten drivers would be less than $5 a day, and 
figured on that basis, would amount to $50. The pay of the 
helpers would be around $2.50 on a liberal basis, say $25. The 
machines would consume considerably less than 10 gallons of 
gasoline each ; figuring it at that amount and the cost at 20 cents 
a gallon, the gasoline bill for the whole caravan would be less 
than $20. Oil, grease and incidental repairs might make an 
additional item of $5. 

Suppose that the train starts out at 7 o'clock in the morning 
and travels until noon, and at noon all hands alight and go to 
the best hotel in town and eat luncheon at a cost of $1.50 per 
man, the consumer would have to add another item of $30 to 
the cost of the freight. At 1 o'clock in the afternoon the 
men would board the machines, puffing the best 10 cent cigars 



SPEED, CERTAINTY AND ECONOMY. 



O'Leary ha* been able to walk over 100 
ter apeclal training and »t ripped to 




Dan 
ml lea a day 
the buff. 

Stonewall Jackaon'* army at Chancelloravllie 
covered over 24 mile* In one day, aettlng a mark 
for army movement never equalled. 

A willing laborer might carry 100 pounda ten 
miles In one day, but he would not. Such work 
might be done by an army or a slave-driven 
horde. 

Ten days of auch work would mean collapse or 
death to the average man. 

Ten motor trucka could do the work of 3600 
human carrlera In one-tenth of the time they 
would require and at 1-277 of the cost. 

That would be slightly more than one-third of 
1 per cent of the coat of the human carrlera. 

The automobllea could do tha work of 300 1000- 
pound wagons In one-fifth of the tlm* required by 
them and at 1-66 of the cost, or 1 1-3 par cent. 



they could find, and whisk away on the other half of the 
journey. Just as the shades of night are beginning to fall, the 
head of the caravan appears in the much-abused city that was 
formerly served with its grain through the medium of human 
and horse transportation. The score of men are all fresh and 
rested and the automobiles hum merrily as they swing around the 
last corner and draw up to the warehouse to which the grain 
is to be delivered. They have had a big day, but it is an absolute 
certainty that thev are fresher and more active at the end of 
it than the men who carried the sacks on their shoulders and 
took ten times as long in covering the ground. By 7 o'clock the 
drivers and helpers have unloaded the grain and, after washing 
and dressing, can enjoy their .supper. 

The cost of the trip would be $75 wages, $20 gasoline, $5 
grease, oil and incidentals and $30 for lunch. Thus the cost of 
the trip would be $130, and even the item of the $30 luncheon 
might be eliminated. However, as a charge was made for the 
keep of men and teams in the other illustration, there is a rea- 
sonable basis for the item. The caravan has carried 100 tons 100 
miles, and the cost has been $130, or 13 cents per ton mile. If 
the grain was worth $1 a sack at the point of shipment, it could 
be sold at a profit at the end of the route at $1.65. 

In both of the other illustrations the cost of transportation 
by men and wagons has been minimized, and yet it reaches an 
appalling total. It is almost prohibitory under any circumstances 
to carry goods on either basis. It would be better not to have 
any commerce between points 100 miles apart than to struggle 
with such mediaeval conditions. In the case of the motor 
trucks, the cost has been exaggerated, and still the comparison 
is strikingly apparent. On a basis of strict economy the cost per 
ton mile using men as the motive power would not be less than 
$4, with wagons it would be rather more than less than $1, and 
with trucks 8 cents per ton mile is not under actual figures. 



TON-MILE COMPARISONS. 

At a ton-mile rate of $3.60 It would coat $10,800 
to ship a one-ton automobile by freight from New 
York to San Francisco. 

At a ton-mile rate of 861-4 cents the cost would 
be $2,587.60. 

At a ton-mile rate of 13 cents the bill would be 
$390. 

The actual freight rate for shipping a car would 
be $140. 

Aa a matter of fact, the gasoline, oil, wagea, 
etc., upon which ten-ton trucka can be operated is 
around 8 cents per ton-mile, which would equal 
$240 for the transportation of an automobile weigh- 
ing on* ton from New York to San Franclaco. 
Several of the manufacturera declare that thla 
figure is too high. 

It would take more money than the world ha* 
ever aeen to pay the (hipping bill* for automobile 
freight alone if reckoned upon the basis of human 
carrier*. 
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How Department Stores Deliver Goods 

Including a Statement of the Number of Freight Automobiles That Are 
Now in the Service of R. H. Macy & Co., of New York City 



DELIVERING a spool of thread to a lady at a distance of 10 
miles from the store is the problem that confronts the 
"department store," and considering the cost of the mak- 
ing of the delivery, allowing that the average cost is 15 cents per 
package, it is difficult to see how the profit on the spool of thread 
is enough to enable the owners of the enterprise to cut a "water- 
melon" more than once in a century. But "department stores" 
are paving institutions, despite this alarming example of the de- 
livery problem. It must be that some of the profit that otherwise 
would fall to the lot of a piano makes up for the loss due to 
the delivery of the spool of thread. The great question is to 
reduce losses where they occur and diminish the price of pianos 
accordingly. 

At the present time, owing to the mixed use of animal-drawn 
delivery wagons and freight automobiles, the whole situation is 
complicated, and in the study of its phases there is a large 
chance of making glaring mistakes. Not a few of the "depart- 
ment store" managers are beginning to discover that they are not 
in a position to get at the facts. They find that the men who 
have charge of the transportation problem are bred-in-the-bone 
horse-admirers. This is no disgrace; certainly horses have 
served man most faithfully for decades; surely the horses are to 
be loved; for that matter who can avoid lavishing affection upon 
the splendid animals that rank as man's most faithful friends, 
not forgetting the goods. 




Fig. 1 — Moeller stake truck for heavy haulage 




But the spool of thread must be delivered, and the cost of 
doing so is now 15 cents. When it is considered that a good 
spool of thread may be had for five cents it must be admitted 
that it is a clear case of lavishing affection on the horse, despite 
the fact that he costs the owner 10 cents for every spool of thread 
that is delivered under such conditions, and it is scarcely to be 




Fig. 3 — Knox combination fire fighter 




Fig. 2 — It. I,. Morgan power truck 



Fig. 4 — Lansden dock and station baggage truck 

expected that the affection will hold out very long after the mer- 
chant finds that the drain is upon his most valued possession — 
his pocketbook. 

In thus selecting a spool of thread as the basts for discussion, 
it is with the deliberate intention of using an example that will 
not be too deep for the intellect of the merchant. This may be a 
cruel thing to do, but merchants show by the tenacity with which 
they hold to horse-methods of delivering goods that they are not 
prepared to listen to broader arguments. If a loss may be traced 
to the delivery of a spool of thread there is a loss to be ascribed 
to the delivery of every character of merchandise. All that makes 
this particular example conspicuous is the fact that the loss is 
200 per cent. In the delivery of a piano, it may be that the 
loss is barely 1-2 of I per cent. The merchant might also say: 
"I can tack it onto the bill." But supposing the loss is tacked 
onto the bill ; it is still a loss ; the only difference is that the 
purchaser has to pay the score. 
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It is a short-sighted policy to make a purchaser pay for the 
bad management of a company. It is but a matter of time when 
the purchaser will find a merchant who will have sense enough 
to turn the account into a profit. True, merchants get nearly all 
of the income of the average family. Equally true, they would 
get just the same amount of money were they to manage their 
affairs so that the purchasers would realize more on the invest- 
ment Efficiency is the best investment that anyone can make. 
The merchant who deals in efficiency is bound to get ahead of his 
competitor just in proportion as his dealings are more efficient. 

Enterprising Merchants Are Making' a Study of 
Efficient Methods of Delivering Goods 

The personal equation seems to be the greatest factor that 
stands in the way of efficient work. The merchant who is in a 
position to do all the things that come his way is fortunate, 
in a sense; he will then know how well or ill the several tasks 




Fig. 5 — Metz small parcels delivery car 




Pig. 6 — Hewitt 10-ton coal truck 

are performed. The only difficulty is that he will be a merchant 
in a small way, due to the fact that his volume of business can- 
not exceed the amount that he will be able to attend to in person. 
Most merchants are far from satisfied with a business of this 
magnitude, and in the desire to extend it is necessary for them 
to engage other men to do some of the work — hence the personal 
equation. 

That the personal equation is the same regardless of the num- 
ber of men employed is far from true. How does the personal 
equation grow with the number of men engaged? This is a 
question that most merchants would like to have answered for 
them. But does it not seem true that the extent of troubles 
with men who are assigned to the various tasks depends upon 
the kind of talent that is employed? Assuming that the talent is 
appropriate, is it not a fair inference that the amount of ineffi- 
ciency will depend upon the system that is used in the conduct 
of the affairs of the merchant? 




Fig. 7 — Atlas box delivery wagon 



A L C O M0T0R TRUCK 
"■-WW NONSTOP RUN 

Carrying Full Load 3 Tons 
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Fig. 8 — Alco three-ton open delivery truck 

In the delivery of goods, for illustration, if the work to be 
done requires the services of 100 drivers, there will be all the 
troubles that come in the handling of each of the men as indi- 
viduals, but why overlook the fact that there will be added to this, 
volume of trouble the accumulation of difficulties that represent, 
the wilfulness of a body of 100 men? With only one man it is 
scarcely to be supposed that much of a system would be required ; 
considering 10 men surely a system would have to be set into 
motion, but with 100 men, the system that would hold together 
an organization consisting of 10 men would crumble into dust 
within a few days and the men would play ducks and drakes with 
the business of the merchant. 

What is the right plan to adopt from this point of view ? Build 
up a system that will hold a large body of men in subjection? 
What is the fault in a system that will reduce the number of 
the men to, say, 50 instead of 100? 

The virtue of the system that requires the least number of 
men, if it is recounted by the man of shallow proclivities, lies 
in the reduced size of the pay-roll. Strange to relate, this is the 
least thing to consider despite the fact that it is too much of a 
good thing to be lightly thrust aside. 

One of the largest of the "department stores" in New York 
City, in trying to take advantage of the automobile as a means of 
delivering merchandise, hit upon the happy ( ?) expedient of 
saving the horses by applying them to short-haul work. The 
automobiles were sent on the long hauls to Harlem and the 
Bronx. What was the result? There were times, during the 
working of this system, when the horse-drawn vehicles were 
over-worked, and the automobiles were reduced to the level of 
traveling 10 miles with half a load, thus making them unprofit- 
able, and they were so reported. It soon leaked out that the 
horses were being over-worked although they were being trotted 
around in a circle. The management failed to appreciate the 
fact that the distance traveled' in a day was quite as far when 
the horses were doing work within a restricted zone- as would 
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Fig. 9— White box 1500-pound truck 

have been true had they been required to go to Harlem and back 
within the day's work. 

It will not be the purpose here to claim that the automobiles 
should be placed on the short-haul, putting the horses to the 
long-haul work. The point is that the automobiles should be 
taken advantage of on an automobile basis ; not on a horse basis ! 

How is this to be accomplished? Is it not a case of organiz- 
ing ; of using the horses for what they are worth ; of making the 
automobiles do "trunk-line" work; limiting horses to their rela- 
tively restricted ability, in the local delivery of goods ? System is 
what is most in need, but the system, no matter how it is con- 
trived, should allow of the use of the automobiles, giving to 
them the widest scope. They ought to be so placed that thev 
will pay interest on the larger investment. The investment should 
be larger, due to the greater ability of the automobiles ; the fault 
lies, if such there is, in not taking account of the superior radius 
of travel of the automobiles over the possible radius of travel 
of the horses. 

But in figuring upon automobiles, why demand excessive 
speed? It is too well known to be denied that horse-drawn 
trucks, for illustration, make about 11 miles per day in New 
York City. Why ask an automobile maker to risk undue de- 
preciation of his product by requiring that the speed of the auto- 
mobile be 20 miles per hour? Must an automobile make a 
greater mileage within one hour than a horse can average in a 
day, in order to attract the notice of a merchant ? 

The argument that an automobile should be so designed that it 
will travel fast coming home is as full of possibilities for trouble 
as a can of dynamite is full of surprise packages. 

It is a good argument for the salesman to put up to the mer- 
chant who is so unsophisticated that he would not know anything 
about business at all, but it is not the method of persuasion of 
the maker of automobiles of the class who desires to have his 
customers become his advertisement of the future, nor is the 
merchant who accepts this doctrine the one who wears "service 
stripes" upon his sleeve. 




When it is considered that a racing automobile, made, as it is, 
of the finest grades of steel, designed especially for racing by 
men of accentuated skill, will scarcely last for a single day in a 
great race, how is it to be expected that a freight automobile 
is going to thrive and its owner prosper if the automobile is en- 
tered for a race for home every day in the week? 

Is it not strange that drivers of freight automobiles should 
be arrested for violating the speed laws? Is there anyone who 
thinks that such arrests have not been made? Will they examine 
the "police blotter" of New York City and ascertain the bottom 
facts on this point? Certainly, the speed laws were never in- 
tended to control freight automobiles ; the reason for this is that 
no framer of speed laws ever supposed that anyone would be so 
lacking in good sense as to permit of such a performance ! 

But this is where the personal equation crops out again, that is, 
if the automobiles are so made that they will respond to the 
eagerness of the driver, who, desiring to get home, notches the 




Fig. 11 — Stoddard "30" commercial delivery car 




Fig. 10 — Overland C15 delivery wagon 



Fig. 12 — Chase parcels delivery wagon 

control lever out to the limit. There is no known way to pre- 
vent a driver from feeling that home is a good place to go at 
the end of the day. There is no possible chance of the merchant 
being able to personally regulate the conduct of the 100 drivers 
that he may have under his flag, but not within the restraining 
influence of his personal prudence. 

What is the proper course to map out? Pay the piper ! Would 
it not be more to the point to quit demanding high speed; to 
learn that the ability of the automobile is not dependent upon 
this excessive speed; to have sense about it, and allow prudence 
and all of the other qualities that the same merchant uses in the 
progress of the remaining part of his business to retain the 
mastery. Certainly, if the merchant allows speed to creep into 
his bones in conjunction with the running of his freight auto- 
mobiles to the extent that he does the speed of his personal 
pleasure automobile when he goes in quest of .fresh air and 
recreation, the experience that he will have to pay for will come 
up to his most sanguine expectation. 
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Some of the Department Stores Worked Out 
Their Salvation and All That Remains 
Is for Others to Reap the Reward 

Experience is the great teacher, but it is a great misforttfne 
that most men are so constituted that they cannot accept ex- 
perience unless they pay the bill. It is like free advice; what a 
small number of men there are in the world who are willing to 
act on free advice! — perhaps 1 in 10,000. 

Relating experience is a difficult thing to do on account of the 
scarcity of those who are willing to tabulate it. As a rule, the 
men who have experience are so busy acting upon its dictates 
that they have no time left to the relating of it.' Again, ex- 
perience is a stock in trade ; it is one of the assets of a mer- 
chant; were he to sell out he would have listed in his assets, 
among other things, as good will, experience, or, better yet, the 
product of experience ! 




Fig. 13 — Atterbury N40 closed delivery wagon 




Fig. 14 — Brush delivery car 

Desiring to better the situation to whatever extent the state of 
the art permits, The Automobile sent out a form, with ques- 
tions, to be answered as here reproduced. It cannot be said that 
the result was very pleasing. Nearly every merchant who was 
requisitioned to answer these questions pleaded poverty ; they 
said that they had not kept an account of the delivery depart- 
ment's activities. Evidently they were disinclined to know the 
size of their greatest leak. Some of these merchants have pro- 
nounced ideas as to the proper way to deliver goods, but it is 
strange that they should know very much about it, basing this 
assumption upon their failure to answer any of the questions on 
the admission that they have not kept track of the doings of 
the delivery department. 

At all events the questions, as they were asked, are here pre- 
sented, and such of the answers as may have been submitted are 
printed also. It is noteworthy that one of the most successful de- 
partment stores in the world, R. H. Macy & Company, of New 
York City, had a full line of data relating to Hie delivery de- 




Fig. 15 — Randolph enclosed delivery wagon 

partment. Mr. Percy S. Strauss, whose indefatigable manage- 
ment is well appreciated by those who keep track of such matters, 
aided by Mr. Thomas Brennan of the mechanical department of 
the concern, placed at the disposal of The Automobile every 
facility for the purpose in hand, and if the situation warrants 
it is proposed at some early date to print details of the methods 
in vogue for the delivery of the vast amount of goods that R. 
H. Macy & Co. handles in a day. The form follows : 

Gentlemen — It is the purpose of The Automobile to devote 
sp.ace to the question of the delivery of goods, and recognizing 
the position you hold in this field it is desired that you answer 
some of the questions as follows : 

(A) Do you use automobile delivery wagons at all; if so, to 
what extent? 

(B) Do you employ horse-drawn delivery wagons; if so, to 
what extent? 

(C) What is the method you employ in working automobiles 
and horse-drawn vehicles to get the best results out of each class 
of vehicle? 

(D) What is your experience with automobiles? 

(E) What is your best opinion as to the future use of auto- 
mobiles? 

(F) How long will it be, in your opinion, before automo- 
biles will entirely supersede horses? 

(G) If you think that horses will always be used, will you 
state why? 

(H) Do you keep track of the cost of making deliveries of 
goods by horse-drawn vehicles? 

(I) What is the cost? 

(J) Do you keep track of the cost of delivering goods by 
means of automobiles? 
(K) What is the cost? 

(L) If automobiles are limited to long-haul work by you, will 
you state why? 

(M) Is it due to the fact that your horse-drawn vehicles are 
not suited to long-haul work? 




Fig. 16— Warren-Detroit box delivery wagon 
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(N) Why should automobiles not be suitable for short-haul 
work? 

(O) What is the speed at which you run your automobiles? 
(P) What kind of automobiles do you run? 
(Q) How many trips per day do you get out of your auto- 
mobiles ? 

(R) What is the average mileage per trip and per day ? 
(S) What is the number of trips that you realize per day with 
horses ? 




Fig. 17 — Pierce- Arrow stake truck 



vehicles, comprising 100 spans of horses and vehicles of the 
light delivery wagon sort for the most part. 

(D) Electric vehicles make from 30 to 40 miles per day. Gaso- 
line trucks travel about 60 miles per day. Horse-drawn vehicles 
average 11 miles per day. 

(H) A system is used to direct the work, and records are 
kept. The blank forms employed are here shown. 

(L) Have not seen fit to use gasoline automobiles in short- 
haul work. 

(M) Owing to the lack of ability of horse-drawn vehicles 
under conditions of long hauls a system as follows has been put 
into force : 

Deliveries are made by means of gasoline automobiles to cer- 
tain centers as Woodlawn, Portchester, Newark, Hackensack, 
Coney Island, Seagate and such other centers around New York 
City as are shown in the accompanying map (page 674). Horse- 
drawn vehicles, which are stabled at these centers, are pressed 
into service in the local delivery work. 

(O) Gasoline automobiles, as used, have a speed of about 15 
miles per hour. Electric vehicles, as used, are designed to run 
at about 10 to 12 miles per hour. Horse-drawn vehicles make 
about 3 1-2 miles per hour. 

(P) Electric vehicles are fitted with both lead-lead and nickel- 
iron batteries — four makes of electric vehicles are in service 
here. ' 

(Q) Long hauls, using gasoline automobiles, generally one 
trip per day; two trips on Saturday and during special occasions. 




Fig. 18 — Rapid 40-hp. stake truck 

(T) What is the average mileage per trip and per day? 

(U) How do you keep track of the service that you realize 
from automobiles? 

(V) Will you include the form of report in your answer ? 

(W) How do you keep track of the service that you realize 
from horses? 

(X) Will you include a copy of a report with your answer? 
( Y) What is the rate of depreciation of horse-drawn vehicles ? 
(Z) What other questions do you consider are important? 



Answering the questions, the following would seem to be a 
close approximation of the existing facts: 

(A) The delivery system includes 32 electric vehicles and 4 
gasoline freight automobiles. Two of the gasoline automobiles 
are of 3 1-2 tons rating and are used for transfer work, de- 
livering goods from the store to railway stations in response to 
out-of-town demand. The remaining two gasoline automobiles 
are of i-ton rating, and are pressed into the service of making 
the long-distance hauls to Coney Island, Seagate and other out- 
lying districts that are too far away to be reached by the electric 
vehicles. The electric vehicles are used for the intermediate 
hauls; distances that are too great to be economically handled 
by means of horse-drawn vehicles. 

The short haul-work is taken care of by means of horse-drawn 
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Log of dally performance of the automobiles — each car la known 
by number which Is never changed 




Fig. 19— Mack 5-ton truck 

Intermediate hauls, using electric vehicles, two trips per day, 
and on special occasions three trips per day. Horse-drawn 
vehicles for the local deliveries up to the limit of ability. 

(R) Gasoline automobiles make 60 miles per day. Electric- 
vehicles make 30 to 40 miles per day, and horse-drawn vehicles 
average 11 miles per day. 

(S) There seems to be no way of making a comparison of" 
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the value of the service rendered by the respective makes of 
vehicles. 

(VV) A system of "logs" is employed in the accounting de- 
partment, by means of which each vehicle, by number, is reached 
from day to day. Mileage, trips, incidents, etc., are noted. A 
record of all costs is kept. Extraordinary expenses, as results 
of accidents, are kept separately. 

Record of the Cost of Operating Delivery Wagons 
and Trucks 

According to the records of R. H. Macy & Company, the 
costs of operating the several types of freight automobiles from 
February 1, 1910, to February 1, 191 1, was as follows: 

ELECTRIC DELIVERY WAGONS EQUIPPED WITH LEAD 
BATTERIES. 



Cost of maintenance for 14 vehicles 112,445.29 

Mileage covered 112,089 

Per mile 11.13 

ELECTRIC DELIVERY WAGONS EQUIPPED WITH NICKEL- 
IRON BATTERIES. 

Coat of maintenance for 18 vehicles 116,483.711 

Mileage covered 162,858 

Per mile 9.49 

SUMMARY OF COSTS OF DELIVERY BY MEANS OF ELECTRIC 
VEHICLES. 

Cost of maintenance for 32 electric vehicles 827.909.07 

Total mileage made 274,945 

Per mile 10.16 
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Detailed record of dally performance of the automobiles — this 
record goes Into permanent form for future reference 




Fig. 20— Franklin stake truck with pneumatic tires 



RECORD OF PERFORMANCE OF A 31-2 TON GASOLINE 

TRUCK. 

Cost of maintenance , 12,486.97 

Mileage covered from April 10, 1910 to January 1, 1911 14,220 

Per ton mile 4.99 

The figures, as here given, were taken from the records of the 
cost of delivering of goods by the several mechanical systems. 



but it remains to be said that the gasoline automobile figures 
are under the shadow of very few of this class of equipment 
in conjunction with a considerable number of electric vehicles. 
But this is a way of bringing out the fact that there is not the 
same need for gasoline automobiles. 



- How to Clean Aluminum. — There are several parts of the 
automobile that are made of aluminum, such as floor boards, 
steps and steering wheel centers, which are liable to become dis- 




Flg. 21 — Peerless 5-ton stake truck 




Fig. 22 — Champion brewery Btake truck 



colored. Difficulty is often encountered in cleaning same. If 
one part of sulphuric acid is mixed with six to eight parts of 
water it is possible to remove the stains by rubbing this mixture 
over the metal, but care should be taken to remove the acid by 
carefully washing it off with plain water afterward. Another 
method is to mix some very fine emery powder with some 
essence of turpentine so as to form a paste. — La Pratique. 



Varnish the Protector and Beautifier. — No more delicate or ' 
sensitive medium is employed in connection with the com- 
pletion of the automobile than the varnish — the protector and 
beautifier of all the materials entering into what may be termed 
the paint structure. That this material should be of rare qual- 
ity, of a worth beyond the mere measure of dollars and cents, 
goes without saying. Hence it is not a question of price, but one 
of quality that must be taken into account in making a final 
estimate of the elements entering into and making up the 
finished product, to-day accepted as an example of the painter's 
art. 



Don't overlook the peril of your position when you enter «nto 
relation with the fellow who has all of the technical bowl- 
edge on his side — come prepared for any eventuality. 
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bile Blue Book, shows the routes over which the 
freight automobiles go, leaving the store of R. H. 
Macy & Company, and delivering, by means of 
gasoline freight automobiles, to depots as indicated 
by arrows, C1, C2, C3, C4, C5, C6, C7, C8. C9, C10, 
C11, C12, C13, C14, etc., there being as many 
points of distribution of this character as the occa- 
slon requires. The actual number of depots 
changes from time to time, there being a tendency 
under certain conditions for an Increase, but as 
the freight automobiles of the larger capacity are 
increased the influence Is In the direction of a 
reduction In the number of the depots, and. a tor- 
responding reduction in the labor charges,' It 'being 
true that drivers and helpers are only required in 
proportion to the number of automobiles actu- 
ally used, rather than in proportion to the tonnage 
of the goods transported. Just how many depots 
there should be established is a matter that has to 
be worked out, and, too, the number Is subject to 
change, as the automobiles are increased in capac- 
ity rather than in number. 

The local problem. In other words, the working 
out of the details of the distribution of merchan- 
dlse, Is, for the most part, confined to horses In 
this example for the present. How long It will be 
ere horses will be done away with cannot now be 
estimated. The main point is that this map will 
afford an excellent Idea of the enormity of the 
undertaking, and of the fact that horse-drawn 
vehicles cannot do the long haul work at all. Nor 
Is the Intermediate haul participated In by horses; 
this is the part that electric vehicles play. 
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Description of the Plant In Use at 
Testing AutOmObileS Worcester (Mass.) Polytechnic 



Institute 



CSS* 



AS a part of the work in gas engineering at the Worcester 
Polytechnic Institute, Worcester, Mass., there is in use an 
elaborate apparatus for the complete testing of automobile en- 
gines, both direct and through the rear wheels. For testing 
engines "on the block," the Alden Absorption Dynamometer is 
utilized. Any torque from zero to more than enough to stall an 
engine at any speed is available instantly by the simple turning 
of a water valve. The apparatus for determining the rear 
wheel horsepower is so fitted that an automobile may be run in, 
connected up, tested and run out in a very short time, and at no 
inconvenience to the owner. It consists of two heavy pulleys 



and indicates the pull exerted by the automobile in pounds 
directly. By means of another device the speed in miles per 
hour is at the same time indicated on the chart. By noting the 
intersection of these two movable lines and comparing with the 
fixed curves on the chart the actual horsepower delivered by the 
rear wheels is determined. In testing for horsepower, the fol- 
lowing scheme is carried out: The driver operates with full 
throttle throughout the test and governs the ignition according 
to the speed of the engine; load is then applied (by the dyna- 
mometer) enough to keep the indicated speed down to say 10 
miles per hour and the horsepower is noted. The speed is then 
allowed to increase to 15 miles per hour and the horsepower again 
noted. This is done for various speeds up to and beyond the 
maximum horsepower of the car and the data plotted in the 
form of a curve, a sample of which is shown in Fig. 2. 

Fig. 3 shows a graphic record of the performance of a car 
during test and is made automatically by the car itself. By it 




Fig. 1 — Chart from which horsepower Is read directly during test 
(8.3 hp. Is the reading indicated In figure) 

arranged with their surfaces level with the top of the floor and 
keyed to a large shaft running in frictionless roller bearings of 
the Sellers type. On one end of this shaft is placed a dyna- 
mometer. This has an arm which operates a, heavy pendulum 
away from the vertical or zero position as the draw bar pull 
increases. The position of the pendulum is transferred by an 
ingenious electrical mechanism to a large board shown in Fig. 1 




Miles |ier Hour 



Fig. 2 — Fac-slmlle of "certificate of performance" of a test which 
indicated higher power than that claimed by the makers 



is shown the draw bar pull, speed and horsepower of the car 
under the existing conditions of operation. 

The important results of such tests are that they give a valu- 
able comparison for the various manufacturers, especially with 
reference to what might be called "rear wheel efficiency" or 
total weight of car for delivered horsepower, loss between 
engine and ground, action of carbureter on slow speeds (engine 
pulling at capacity), accleration factor, evenness of operation 
under load, testing for trouble under working conditions, etc. 
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Fig. 3 — Fac-slmile of "curve of performance" of a car during a test, and made automatically by the car Itself 



Digitized by Google 



676 



THE AUTOMOBILE 



March 9, 1911 



Newmotor Had an Interesting Time 



It Was 
Easy 

Enough to Decide Upon the Automobile, But It Was Difficult to Determine 
What to Select for It 



NEWMOTOR was a prosperous general contractor with a 
considerable business that was spread out over a large 
area; he took contracts for decorating and finishing 
residence properties over an area of 40 square miles. Quite a 
number of these contracts were too small to handle profitably in 
the way that Newmotor was doing it, and a friend of his, one 
who had some experience in the delivery of merchandise, told 
him that what he needed was an automobile delivery wagon. 
Newmotor was the happy father of a large family, and, being a 
man of some refinement, it occurred to him that he could easily 
kill two birds with one stone; get an automobile that would be 
satisfactory for business on Monday and serve to bring his 
family to church on Sunday, with perhaps a run out into the 
country on Sunday afternoon, and then there were the holidays 
to pass in a way that would bring pleasure and profit besides. 

In talking over his plans with Mrs. Newmotor she said: "It 
strikes me that what you need is a delivery wagon, not a pleasure 
automobile !" 

"Certainly," said Newmotor, "I do want a business propositipn, 
but what is the matter with killing two birds with one stone?" 

"Supposing that you miss both birds," said Mrs. Newmotor. 
"My father was a sensible man; he made a success of everything 
that he undertook; he never mixed business with pleasure, but 
there were times when father made a business of pleasure and 



on such occasions nothing would induce him to depart from his 
rule of having nothing around him that would suggest business. 
I believe that father was a man whom it might pay anyone to 
emulate." 

"Yes, I remember; the 'old gentleman' certainly did go after 
things with a pitchfork; even when he played, it was almost 
work! I was much disposed to pattern after him, but I get out 
of breath when I try as hard as he did." 

"Moderation might have been a little better for father," said 
Mrs. Newmotor, "but I contend that he had the right idea, al- 
though I am ready to admit that it is not necessary to make 
business out of pleasure." 

"If I gather the right impression from what you are saying, 
it will not be a proper plan for me to consider the pleasure side 
of the question when I go after a business wagon." 

"I was talking to Mrs. Groceryman a few days ago," said 
Mrs. Newmotor, "and she said that Mr. Groceryman tried out 
the idea of having a delivery wagon that could be used on Sun- 
day, but that the plan did not work out as he had expected. She 
claims that the automobile was too speedy for delivery work, and 
too slow for pleasure purposes. The end was that the deprecia- 
tion was too high!" 

"What did she mean when she said that the car was too fast 
for delivery work?" 





Fig. 23 — Stearns 22 3-ton truck 



Fig. 25 — Qrabowsky power wag-on 





Flg\ 24 — Autocar cage delivery wagon 



Fig. 26 — White three-ton open truck 



Digitized by 



Google 



March p, lgn 



THE AUTOMOBILE 



677 




Fig. 27 — Gramm truck with convertible body- 




Fig. 28— Brodesser stake truck 



"Well! according to Mrs. Groceryman, when the automobile 
was used during week days the young man who drove it raced 
it around the streets, and the result was that it was in the repair 
shop half of the time and the repair bills were excessive." 

"But," said Mr. Newmotor, "I would not allow my man to 
drive the automobile fast at all !" 

"Would it pay you to sit alongside of him every day he goes 
out for the purpose of preventing him from racing?" 

"I would not sit alongside of him! I would tell him to go 
slow!" 

"What is your experience with him? Does he obey you im- 
plicitly as it is?" 

"Well, I cannot claim that he is a paragon of virtue when it 
comes to obedience." 

"As a matter of fact," "said Mrs. Newmotor, "he would not 
know a paragon if it was sitting in his lap!" 

"But, I could get another man," said Mr. Newmotor. "I 
would be careful and find a man of some experience, one who is 
used to the running of freight automobiles." 

"Is this not another way for running up the cost of the service ? 
In other words, if you pay a man $5 per week more than you 
ordinarily would, this extra cost would amount to $260 per year, 
and, come to think of it, this is 6 per cent upon $4,316 in round 
numbers. Would it not be better to invest $1,000 in a passenger 
automobile for Sunday and holiday use if you want one; you 
would then have $3,316 of capital drawing interest, or working 
for you, that would not be tied up in automobile work !" 

"What a head you have for business," said Mr. Newmotor. 
"I had no idea that you were so well grounded. What you say 
is right. It would not be right to place a 'road locomotive* in the 
hands of a man such as I now have, and were I to engage a man 
of more discretion, I would have to pay the extra cost, thus de- 
feating the very project that I am most interested in." 

"More than that," said Mrs. Newmotor, "even a good man 
cannot prevent an automobile from depreciating if it is designed 




Fig. 29— Victor truck with top 




Fig. 30 — Packard 6-ton truck with top and curtains 



for high speed and it is required to run at low speed. I was over 
at Mrs. Truckman's house yesterday, and Mr. Truckman came 
in while I was there; he was telling her that it was a mistake 
to use high-speed freight automobiles, because they cannot go 
slow advantageously, due to the fact that the gear ratio is not 
suited for the lower speed, and the result is that they are either 
made to go fast or it becomes necessary to run the motor slow, 
unless the driver slides into a lower gear. Mr. Truckman claims 
that it is too much to expect that the driver will do much sliding 
of gears, and the result is that the motor is required to go slow." 

"I do not understand why anyone should object to the motor 
going slow!" 

"The reason that Mr. Truckman gave," said Mrs. Newmotor, 
"seems to be a good one. It was his idea that when the motor 
is heavily loaded and it runs at a low speed, the crankshaft, and, 
in fine, all of the rotative members, are twisted in the inverse 
ratio of the speed; as he put it, the torque of the motor is 
greater at the low speed, and since torque is but an expression 
of twisting moment, so-called, it stands to reason that the whole 
phenomenon may be shown by the algebraic expression, as 
follows : H.P. X 33.000 

P = 

arRS 

When 

P = pull in pounds at unit radius. 
H.P. = the horsepower of the motor at the given speed. 
2T = 6.28 

R = radius in feet. 
S = speed in revolutions per minute. 
"The way to find out just what this means is to take an ex- 
ample, applying the formula in a concrete case thus : 
When 

H.P. = 30 at 1,600 revolutions per minute. 
H.P. = 20 at 800 revolutions per minute. 
It follows that 
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P = - 



30 X 33,000 



6.28 X 1 X 1,600 



• = 98.5 pounds at 1 foot radius. 



and 



20 X 33,ooo 



P = - 



-=131 pounds at 1 foot radius. 



6.28 X 1 X 800 

"I do not know that I have taken a good example, but this is 
the principle of the thing as it was presented by Mr. Truckman, 
and I am sure that it is an idea that is well worth taking into 
account when you go after a freight automobile." 

"I am a little dull on figures, but if I gather the drift of your 
presentation, what Mr. Truckman intended to convey was that 
the crankshaft and all of the functioning members of the trr 
are twisted more when the motor is going slow than they are 
when the motor is running at its normal or best speed ! It seems 




Fig. SI— Oliver wagon with screen body- 




Fig. 32 — General vehicle 2000-pound wagon 

to me, though, that speed, that is to say, very high speed, should 
be a serious factor to contend with!" 

"Yes! Mr. Truckman explained that more damage may be done 
at a high speed, referring to an abnormal rate of travel, than will 
be induced if the revolutions are kept down. The way he put it 
was that the 'secondary moments' increase as the square of the 
speed; this extra duty would come on the motor whether it is 
doing useful work or not ; according to this way of reckoning, 
it would not make any difference at all about the build of the 
truck; the motor would be damaged if it were allowed to speed 
up — the method of overcoming this trouble is to so design the 
motor that it will not speed up to a point where the secondary 
moments will endanger the crankshaft and other parts." 

"I do not understand how this can be accomplished ! If the 
motor is running under a full load, and this resistance is sud- 
denly relieved, how did Truckman say that the motor may be 
prevented from speeding up?" 

"He said that it is a question of designing of the motor. If 
the motor is so designed that the gas cannot travel to the receding 




Fig. 33 — Reo power wagon delivering goods in the snow 

piston over a certain rate, the speed of the crankshaft will be 
checked ere damage may be done. Evidently, it was his idea 
that the valves should be small as compared with the valve 
system in a racing motor, for illustration !" 

"I begin to see daylight. There is a difference, a marked dif- 
ference, let us say, between a motor that is designed for freight 
automobile service, and the character of motor that would be 
best suited to passenger automobile service, and, if this is so, it 
must be true of racing motors, that they will differ in material 
particulars from motors that are best suited to passenger auto- 
mobile work — do you not think so?" 

"Yes ! moreover, according to Mr. Truckman, it is not a good 
idea to invest in freight automobiles that are mere passenger 
automobiles equipped with a platform, or other freight automo- 
bile body; he says that the structure is too light!" 

"Dear 'me ! What a lot of things there are to take into account 
when one desires to purchase a freight automobile! When I 
desire to invest in a horse-drawn vehicle, all that I have to do is 
go down to the maker and get one !" 

"Did it ever occur to you that horse-drawn vehicles are as 
old as the hills, and that freight automobiles are still in the con- 
structive period of their existence?" 

"No ! I failed to take that into account ! But I should ! There 
must have been a time when it was quite a risk to invest money 
in a horse-drawn vehicle! But how about the extra weight; will 
it not have a deteriorating influence upon the rubber tire equip- 
ment?" 

"On the contrary ! According to Mr. Truckman, if the auto- 
mobile is heavier, provided it is designed to travel slow, the de- 
preciation will be lower than when a lighter weight automobile 
is driven at a relatively high speed. According to Mr. Truckman, 
the life of an automobile is inversely proportional to the square 
of the velocity and to the weight, assuming that it is not over- 
loaded. What he intended to say may be more clearly explained 
as follows : If an automobile is made to travel at, say, 10 miles 




Fig. 34 — Van Dyke wagon without top 
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Fig. 36 — Acorn box delivery wagon 



per hour, it will have a certain life, but if this automobile is then 
made to go at a rate of speed of 20 miles per hour, the life of the 
same will be decreased to one-quarter of the life expectation at 
10 miles per hour. This is a serious matter ; the entire feasibility 
of the project is tied up in the proper regulation of the speed of 
the automobile." 

"But you have not explained about the tire life; where do they 
come in in the statement that you have just made?" 

"You should understand that when the automobile is required 
to go at double a given speed, it also happens that the peripherial 
velocity of the rims of the wheels, hence the tires, is increased at 
the same rate, and, taking notice of the speed of the automobile 
on the road, it is just the same as accounting for the peripheral 
velocity of the tires and the crankshaft speed in revolutions per 
minute." 

"From what you have said, I gather that the 'square law' holds 
for every part of the automobile, and that it is just as proper to 
note the speed of the car on the road as it is to figure upon the 
crankshaft speed or the velocity in fine of any of the rotative 
members." 

"You have the right idea, leastwise, that is how I understand 
it after listening to Mr. Truckman." 
"You must have been listening !" 

Newmotor Goes in Quest of an Automobile with 
Weil-Defined Ideas of What He Needs 

It was a fine day in March when Newmotor left home with 
the idea imbeded in his grey matter that he would invest in a 
freight automobile of the kind that would be the best investment 
for him. He figured out that his requirement was such that a 
delivery wagon of a rating of 1,000 pounds would do the work. 
True, there would be times when the load might crawl up to 
1,500. Regarding the question of speed, Newmotor said, "My old 
horse is able to travel at about three miles per hour, taking an 
average of the work done in a month. Why should I desire to 
make my automobile travel more than three times this speed?" 
* * * * * 




Fig. 36 — Clark power wagon with enclosed body 



"How are you to-day, sir ?" This was the greeting that New- 
motor received from the amiable salesman of the first company 
that he made bold to call upon. 

"Quite well, thank you. How are you?" said Newmotor. 

"Bully! What's doing?" 

"I am looking for a freight automobile; one that will do my 
work. I am a general contractor." 

"Want to carry ladders, cement, plaster, brick, tools, hard- 
ware, men and all of that sort of material, etc. I know yout 
wants just like a book! We make a specialty of delivery wagons 
for just this kind of service. What you want is a light de- 
livery wagon with a 'special' body. One that will 'get around.' 
Our make of automobile will go at 30 miles per hour. With 
this type of car it will be possible for you to make the whole 
round of the morning within a couple of hours. You will then 
have the rest of the day to expend in some other pursuit. Tht 




Fig. 37— Hatfield light delivery wagon 




Fig. 38 — Cortland delivery wagon 



car that I recommend is fitted with pneumatic tires. If you sc 
desire we will furnish a convertible body so that you can use 
the car on Sunday — you go to church, I am sure?" 

"I may go to church ! I am here on business ! The auto- 
mobile laws would be violated by me if I purchase the auto- 
mobile you recommend ! I do not belong to the class of people 
who brag about church-going 011 Sunday and violate the laws 
of the land on week days." 

"You fail to appreciate just what I mean. The car will 
travel fast, it is true, but you do not have to make it go fast 
unless you so desire!" 

"I have not the time now to go into this matter with you. 
I thought that you would have settled all of these matters; you 
being an expert ; some other day, when my time is my own, 1 
will be glad to come around and tell you why I am not in- 
terested in your type of freight automobile !" 

***** 

Newmotor walked out of the first place with wonder in his 
eye. Could it be possible that a man would be in the automobile 
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business who would know so little as to offer a racing automo- 
bile to a "prospective" whose absolute need is confined to freight 
automobile service? Newmotor was surprised, but he was not 
discouraged. In the middle of the next block it was his mis- 
fortune to strike another place where speed was the main idea. 

"I am glad to meet you, Mr. Newmotor. You say that you 
are looking for a freight automobile that will do the work of 
a general contractor. What is the particular nature of your 
business ?" 

"I do general contracting work over a sparcely settled terri- 
tory covering 40 square miles. It is necessary for me to get 
around to every job that I have under way at least twice each 
working day." 

"I have it! What you should get is one of our touring 
cars with a special body so designed as to enable you to use 
the car for delivery work during working days and for purposes 
of pleasure at other times!" 

***** 

"You say that you do a general contractors business and that 
the load will be about 1,000 pounds; how much does a load of 
cement weigh?" 

"I cannot tell you !" 

"How much does a load of bricks weigh — say, 1,000 of them?" 
"I cannot tell you !" 

"How much does a load of kitchen ranges weigh?" 
"I never thought of it !" 



"No doubt!" 

"What do you want with a 1,000-pound delivery wagon?" 
"I begin to see that I may not care to have anything to do 
with such a vehicle. What do you think that I ought to get?" 
"How about a one-ton truck?" 
"Would it be of sufficient capacity?" 
"Perhaps! It would have to be a good one!" 




Fig. 41 — Abresch Are department truck 




Fig. 39— Studebaker Garford delivery truck 




Fig. 40— Garford patrol wagon 

"How much does a load of painters' supplies weigh— say, kegs 
of lead?" 
"More than 1,000 pounds, I am sure." 

"How much does a gang of men weigh — say, 12 good-sized 
men ?" 
"Close to 2,000 pounds!" 

"Would you not have some supplies on the wagon with these 
men ?" 



Fig. 42— Packers truck for three-ton haulage 



"Have you a one-ton truck that you would recommend to me 
for this work?" 

"No. The largest size freight automobile that we make is rated 
at 1,500 pounds. This automobile would not last long enough 
to warrant you in making the purchase under the conditions 
that it would have to serve for you." 

"Too bad ! I would like to deal with you." 

"It is very good of you to say so, but you would change your 
mind within six months were I to fall into the idea !" 

"What do you recommend for me?" 

"Get a well-made one-ton truck. Be sure that it is incapable 
of traveling at a high speed !" 

***** 

"Ah ! Yes ! I understand you, Mr. Newmotor. Very few men 
come into this office with the clear understanding of what they 
really want that you present. I believe I am equipped to show 
you that we are in a position to comply with your requirements." 

"Mr. Salesman, of the Sensible Delivery Wagon Company, told 
me that he thought that you would t>e in a position to supply my 
need. I will be glad to see the truck that you have to offer." 

"Right this way, Mr. Newmotor," leading the way to a well- 
lighted salesroom with the truck in the middle of the space 
where it may be examined all around with the minutest care. 
This is our regular make of one-ton truck." 

"One ton, you say! With a 'stake' body! Speed, not over 10 
miles per hour! Why should I accept a 'stake' body?" 

"How long are the ladders that you use when you paint 
houses ?" 
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"They are 'big* extension ladders 1" 

"How would you contrive to get them into a delivery wagon 
with a top?" 
"It could not be done !" 

"What are you making a purchase for— do you wish to make an 
exception of the very materials that will be the hardest to cope 
with? Would it not be better to arrange to deliver the heavy and 



the garage. The man with his private garage can obtain this 
protection by providing heavy shades for the windows. Sec- 
tions of old carpet or rugs are excellent for this purpose. 




Fig. 43 — Rovan truck with front wheel drive 



Electric Conductors Require Consideration — When the igni- 
tion system of an automobile motor is being installed, if it is to 
give lasting service, attention must be given to the details of 
stringing the wires and making the joints. It is not a good idea 
to use short lengths of the cable owing to the difficulty of so 
joining the insulation as to preserve the integrity of the same. 
If the joints are well made, mechanically, there is no great diffi- 
culty attached to making the electrical contact as good as the 
solid section of the wire, since soldering can be resorted to. 
Reverting back to the insulation, it is not difficult to obtain elec- 
trical conductors that will show a breakdown test of from 27,000 
to 30,000, which is amply high for every purpose, but it cannot be 
shown by any process of reasoning how the insulation at a joint, 
even when it is well made, will be equal to the solid insulation. 
Besides using uncut lengths of wire, it remains to properly fasten 
the leads in place, partly to keep them from bellying down, look- 
ing unsightly, but, in addition, in order to prevent the chafing of 
the insulation and the making of "ground" contact, which will 
destroy the value of the wire for the work it is installed to do. 

Some short circuits are exasperatingly hard to locate — so 
much so that many a car has been rewired because of inability 
to find one. As a last resort (and sometimes before) start up 




FIk 44 — Crown commercial open truck 



cumbersome things and take out your trouble in connection with 
the small tools and supplies such as a messenger boy would be 
able to carry and take a street car?" 

"But if I take this one-ton truck with a 'stake' body, I should 
be able to deliver all of the small tools and supplies, should I 
not?" 

"Certainly! but this is not a rule that will work both ways!" 

"Ah ! Yes ! I understand ! You may get out for me one of this 
model of truck. I am satisfied that it is the best choice that I 
can make!" 



Fig. 45 — Monitor truck with low-sided body 



Tlrea Will Suffer If Subjected for 

Slinli&ht V8. Rubber Lon * *•"<><>» to the Direct Rare 

of "Old Sol" 




SUNLIGHT has a deteriorating effect upon tires. Obviously 
it is impossible to avoid exposing them to the light when 
running the machine, but when standing it is the part of wisdom 
to favor them in any possible manner. To this end don't leave a 
car standing for hours where the hot sun will strike it — if you 
do you may find a flabby tire on your return, as an immediate 
result, with the ultimate ill effect not so readily overcome. It is 
far better to stop in the shade and walk a hundred feet to your 
destination. 

And in the case of the car that is run mostly at night, it 
should be covered through the bright hours of the day when in 



Fig. 46 — Studebaker Model 24 electric stake truck 

the engine in the dark and look for a spark that shouldn't be. 

It is quite possible to show class in little things; a man who 
has regard for the niceties of the business does not put a 
rough forged or cast end of a jack against an axle without a 
doubled rag or piece of waste intervening. 



Don't let the enemy choose the battle-ground; it might prove 
to be an ambush. 
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, Fig. 47 — Martin box delivery wagon 



Painting Freight Autos I^^VS^S^ 



BEAUTY, as it relates to passenger automobiles, is on a dif- 
ferent basis from what it should be when freight automo- 
biles are considered. In the latter beauty is as beauty does. 
The fact that an automobile is devoted to the transportation 
of goods is no ground for assuming that it should be finished 
like a wheelbarrow, moreover it must be remembered that the 
harder the service the more reason there is for desiring to 
preserve the surfaces against the ravages of rust, chemicals 
and rough handling. In view of all of the attending condi- 
tions, it is believed that freight automobiles should be finished 
with even more care than that which is given the passenger 
types of cars, but while the work is being done there is no 
sense in neglecting to make it look artistic. 

In the range of color selections for this class of vehicles 
there is scarcely a limit. The entire domain of color is being 
apparently drawn upon to meet the requirements of the situa- 
tion. While it has already been shown in these columns that 
the colors employed upon the purely pleasure automobiles are 
comparatively few in number, quite the reverse is true of the 
commercial automobile, which in addition to its usefulness as a 
"burden bearer" has a distinct and important value as an ad- 
vertising possibility. Indeed, some of these paneled top com- 
mercial automobiles are lettered and ornamented to an extent 
fairly rivaling a New Jersey billboard. 

It has come to a pass where the painter must not only be 
an "expert brush hand,"- but a high class colorist, and a forager 
in the wide and luxuriant field of art. As a matter of fact, 
this field of painting, with its many sided ornamental attach- 
ments, offers fairer promises to the painter than almost any 
other. 




However, with all the imposing list of colors at his disposal 
the painter, and back of him the manufacturer, of automobiles 
has need to bear in mind that it is not altogether in the multi- 
plicity of colors or of designs ornamental that his success with 
the public is destined to work out For, after all, the. recent 
exhibitions above referred to have proved that what has pleased 
the public most, next to excellence of mechanical features, is 
that fashion of painting and ornamenting which has embraced 
a simple, comprehensive combination of colors, illuminated by 
ornamental characters worked out in a style that "he who 
runs may read," or, to put it in another figure of speech, that 
the bystander may read as the automobile flashes past In com- 
mercial automobile painting this is the telling factor invari- 
ably, and it must continue to be. 




Fig. 49— Stephenson utility truck 

Distribution of colors should be made, and by expert colorists 
will be made, according to style and design and to the class of 
service to which the vehicle is to be assigned. This may, and, 
in fact, in a majority of cases does, necessitate the use of two 
or three, or possibly more, colors upon the one car, but so long 




Fig. 18 — Chassis cf the Adams truck 



Fig. 60 — Penn-Unlt one-ton truck with open body 

as those colors do not antagonize one another or render the com- 
bination inharmonious, at the same time preserving the sim- 
plicity characteristic of art in its best form, the design cannot 
fail to fulfill its mission. 

First, then, we must recognize in painting the commercial 
automobile that the work is intended both for protection and 
advertising purposes, and, regardless of the number of colors 
employed, the whole color and ornamental scheme must be sub- 
ordinated to a simple, instantly understood style perfectly in 
keeping with the service to which the vehicle is to be assigned 
and with direct reference to the speed ordinarily attained by it 

Not a few of the commercial cars exhibited at the Madison 
Square Garden show, and likewise later at Chicago, failed in 
this particular, which failure in the months to come, as publicity 
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and protective purposes clamor insistently for recognition, will 
doubtless be rectified. 

On the whole, nevertheless, the painting and general orna- 
mental work displayed upon the truck and commercial automo- 
biles offered for inspection at the recent shows made these 
vehicles attractive to an extent undreamed of before. 

The lesson to be learned from these exhibitions is : First, that 
durability is a prime, even an indispensable, requisite; that bril- 
liancy and color tone appeal to every one, and that, finally, orna- 
mental lines, decorative and pictorial effects, accompanied by 
artistic lettering, constitute main features of the commercial 
automobile painter's business. 

Here arises the question: How is durability under the present 
quick system of painting to be attained? Briefly, we reply: 




Fig. 51 — Kelly truck with cab to cover driver 

Bring up the first coatings — the primer and its two following 
coats of surfacer — with plenty of elasticity, which only pure 
raw linseed, divested of all foreign matter, is capable of fur- 
nishing, this applying to either the wood or the metal surface. 
In the case of wood let the oil be served in enough pigment, 
preferably white keg lead, to prevent it from penetrating the 




Fig. 51 — Chassis of the Sternberg truck; plan view 

wood too deeply, thereby weakening its capacity to support the 
subsequent coats of pigment. For the metal surface dilute the 
oil with a sufficiency of turpentine to enable the oil to dry in 
season and retain the necessary amount of elasticity. Give the 
first coats, and, for that matter, the coats immediately following, 
time in which to dry to the proper turn, for thereby hangs 
the tale of tough wearing surfaces. Grade the second coat of 
surfacer, in point of elasticity, just a degree below the first 
coat, making it in a word about equal parts of raw linseed oil 
and turpentine, and using, naturally, a larger body of pigment 
for grain filling and "bodying up" purposes. For the third 
coat of primary surfacing material the oil supply should still 
further be reduced so that when ready for application it may 
contain about one part oil to seven parts turpentine, with enough 
lead pigment to afford good surfacing properties. In case a 
system of patent, ready-to-use surfacers are employed, and we 




Fig. 53 — Ward electric delivery wagon 

may say, in passing, that they are largely employed in some 
parts of the country, at least the same thoroughness of applica- 
tion and surfacing should be expended. For the body surface 
to be worked up in first-class shape — and practically all paneled 
top cars must be so brought up— use four or five coats of rough 
stuff. Rub this foundation very carefully with water and arti- 
ficial pumice stone. In the field of colors for the freight and 
commercial automobiles we have among the naturally solid or 
opaque pigments Indian and Tuscan red, English and American 
vermilion, automobile red, Cochin red, green in at least fifty dif- 
ferent shades, golden ochre, chrome and lemon yellow, with 
innumerable variations from these, two dozen shades of blue, 
browns to the extent of a dozen shades, and grays in at least 
a half dozen fashionable shadings. 

In transparent colors the lakes and carmines and maroons 
furnish beautiful and fetching fields of color, all of which, 
along with the opaque colors, require a robust body of varnish 
to display and protect them. 

A New Chromium Alloy — The composition of a new alloy 

styled Chromax-Bronze, stated to have a tensile capacity of 
"8,950 lb., is as follows : 

Copper 110 pounds 

Nickel 25 

Zinc 20 

Chromium 6 

Aluminum 5 " 

It is made thus : Five pounds each of chromium and of alumi- 
num are melted together in a graphite crucible. This occupies 
about one hour. To this are then added no lb. of copper, and 
the heat continued about 30 minutes to melt the mass, after 
which 25 lb. of nickel is added. When the nickel has melted 
20 lb. of zinc is introduced, the while stirred and poured into 
ingots. The alloy has a light reddish hue. — Motor Trader. 

A Pertinent Pointer to the Tyro. — Dirt may cause the aux- 
iliary valve to stick — a point easily tested with the finger. The 
valve seat, if not of metal, may leak, causing a weak mixture at 

low speeds. 




Fig. 54 — Chassis with driver's seat of the Hart-Kraft heavy truck 
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Worm Drive for Commercials S^TwfteS 

of Final Drive in Its Special Application to Business Vehicles* 
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Fig. S — Graphic construction showing the 
angle of the worm-thread pitch circum- 
ference and lead given 



MONG the 
many hotly 
debated 
points relating to 
the construction of 
motor vehicles, none 
has been more 
strenuously con- 
tested than the de- 
sign of rear axles. 
The combatants 
have been roughly 
divided into two 
camps: "solid- axle- 
ites" and "live axle- 
ites," the "solid" 
party being sub- 
divided into "chain 
drivers" and "rack 
and pinionists," 
whilst the "live" 

party consists of "worms" and "bevel drivers." The merits of 
each type of drive and the answer to the question of "which is 
the best" for commercial vehicles are not subjects that can be 
reduced to formula;, because so much depends upon the condi- 
tions of service for which a chassis is intended when taken over. 

It will be generally admitted that, provided the vehicles are 
operated over "made" roads, and the wheels are fitted with solid- 
rubber tires, "live" axles in many instances are suitable for the 
following two classes of machines : 

(1) Passenger-carrying vehicles, either for public service or 
private hire. 

(2) Goods vehicles up to four tons capacity. 

Solid axles will generally be found more suitable for vehicles 
of the following classes: 

(3) Freight vehicles for loads exceeding four tons. 

(4) Colonial types which demand good ground clearance. 

(5) Vehicles with steel-tired wheels. 

We do not intend, in the course of this article, to deal with 
vehicles in classes 3, 4 and 5, and, so far as concerns classes 
1 and 2, it is our present purpose to discuss only that type of 
"li\e" axle in which a worm and worm-wheel are employed, 




as is now in use on a large number of London motorbuses. The 
development of the worm-drive for such vehicles has been the 
natural outcome of the high standard of silence which was set 
by the licensing authorities at Scotland Yard. This type of 
drive can be made more efficient, and it will run more quietly 
than bevel gearing or any other form of drive, provided, of 
course, that the worm and worm-wheel are correctly designed, 
accurately cut and carefully fitted. 

In the course of such a short article as the present one, it 
would not be possible to deal with the technical questions of 
worm contact and tooth-design. In most cases, manufacturers 
will find it better to obtain cutters from first-class tool-makers, 
and not to attempt to produce such cutters in the tool-rooms 
of their own factories. 

The design of a worm and worm-wheel should be governed 
by many opposing factors, and, to a great extent, it resolves into 
a question of "give and take." The controlling points, how- 
ever, may be summarized as follow: (a) Available space; (b) 
efficiency; and (c) facility for taking up end-thrust. 

Available Sp ce 

The available space will be determined by the required 
ground clearance and the diameter of the road-wheels to be 
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Fig. 2 — Curve showing the safe limits of pitch angle 

employed. The average requirements of a three-ton vehicle 
demand that it shall have tires with a maximum diameter of 
about 40 inches, thus giving a distance of 20 inches from the 
center of the worm-wheel to the ground. 

If allowance is to be made for a clearance of 12 inches when 
the tires are new, a distance of 8 inches is then left for the 
outside radius of the axle casing, and, if the casing is constructed 
in the form suggested later, the available space left for the 
worm-wheel allows for its having a maximum overall diameter 
of 13 1-2 inches. 

Efficiency. 

The efficiency of a worm and wheel depends upon the nature 
of the materials employed, the rubbing speed of the thread, the 
tooth formation, the intensity of pressure between the teeth 
of the worm and worm-wheel, the conditions of lubrication and 
the thrust and journal friction. Taking into account only the 



Fig. 



1 — Curves plotted to show the percentage of efficiency for 
different degrees of worm angle 



•From "The Commercial Motor" (London) of F«b. 23. 
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rubbing of the threads upon the teeth, the efficiency may be 
calculated as follows: 

P 

1 — m 

»D 

efficiency = 

P 

I + M 

In this formula m is the coefficient of friction, P the axial 
pitch of the worm, and D the pitch diameter of the worm. If 
the materials employed be good phosphor bronze for the worm- 
wheel and hardened steel for the worm, and the conditions of 
lubrication be good, the coefficient of friction may be taken as 
.OS, and the curves which are shown in Fig. 1, plotted by Mr. 
C W. Hill, are based on that figure; the results compare favor- 
ably with those for spur gears which are run at similar pitch- 
line speeds. These curves show only the internal losses in 




Fig. S — Showing Inclined angle of worm-wheel throat 



the worm and wheel, as represented in the above equation, and 
about 4 per cent, must be deducted for the frictional losses in the 
thrust and journal bearings; after this deduction has been made, 
the curve shown in Fig. 2 is produced. From this curve it may be 
seen that the safe limits for the pitch angle of a worm are 20 
degrees and 45 degrees. Between these two limiting angles the 
gear would be both efficient and reversible, thus enabling the 
worm-wheel to drive the worm. The pitch angle, however, can- 
not be decided without taking into account both the space 
available for the worm-wheel and the gear ratio which is re- 
quired. In most of the smaller types of vehicles a reduction 
of three to one between the engine and road wheels is sufficient 
if a direct drive be employed on top gear, and, in such a case, 
it should not be a difficult matter to choose a suitable angle 
giving the desired reduction with an even balance between end 
and side thrust. When, however, we come to consider a three 
to four-ton chassis, such as a London bus chassis, in which a 
reduction of eight to one is required, the angle must be selected 
with great care, because, as already stated, the overall diameter 
of the worm-wheel must not exceed 1 1-2 inches. 

The largest possible area of the wheel teeth should make 
contact with the worm, so as to keep down to a minimum the 
intensity of pressure between the sliding parts. The lower the 
intensity of pressure and the more efficient will be the running 
of the worm and wheel ; further, lubrication will be more easily 
maintained. For this reason, therefore, the included angle of 
the worm-wheel throat, as indicated in Fig. 3, should be about 
90 degrees. If the worm be made of 3 per cent, nickel steel, its 
smallest diameter should be not less than 2 inches, and, having 
decided on this dimension, we may next proceed to ascertain 
the largest permissible normal diameter over the teeth of the 
worm-wheel. This dimension may be obtained by deducting 
from the overall diameter twice the distance marked A in Fig. 
3, which distance may be calculated as follows, the letters used 
indicating the dimensions which are similarly marked on Fig. 3 : 

R — A = R cos*; and, as R=i, and cos*= .7071, therefore 
A = 1 — .7071 = .2029 inches. 




Fig. i— Diagram section of a worm presented to show the relations 
of pitch to lead 



The maximum normal diameter over the teeth of the worm- 
wheel, therefore, is 13 1-2 — 2 x .2929, or 12.914 inches. It must, 
as a matter of fact, be slightly less than that dimension, in 
order to allow for the necessary clearance between the tops 
of the wheel teeth and the bottoms of the threads of the 
worm. 

The next step to take is to decide upon the number of teeth 
in the worm-wheel, which number, it must be borne in mind, 
should be a multiple of eight — the ratio of reduction required. 
A reference to a table of standard gearwheels will show that 32 
teeth of 1 3-16 inches circular pitch would be the largest per- 
missible wheel. Such a wheel gives a normal outside diameter 
(addendum) of 12.85 inches with a pitch diameter of 12.09s 
inches. 

The next thing to decide upon is the pitch diameter of the 
worm, and, as we have already assumed a minimum root diam- 
eter of 2 inches, and have decided on 1 3-16 inches normal pitch 
as being a suitable size, it will be found that the pitch diameter 
is, approximately, 3 inches. Let us decide on exactly 3 inches 
as the pitch diameter, and, having decided this dimension, we 
can then proceed to find the lead and the pitch angle. The 
lead may easily be found by dividing the pitch circumference of 
the wheel by the gear ratio, e. g., 
» 12.095 

- 4.75 inches. 

8 

Fig. 4 is a diagram intended to show what is meant by pitch 
angle. Let us assume that a strip of paper is closely coiled round 
a drum which is 3 inches in diameter. If this drum be then 
caused to rotate, and the point of a pencil be so held as to in- 
scribe a line upon the paper, it will be found that, if endwise 
motion equal to the lead of the worm be given to the pencil 
during one revolution of the drum, the inscribed line will be 
a complete helix : if the paper be then unwound from the drum 
and be laid out flat, the inscribed line, together with two other 
lines representing the longitudinal and transverse axes of the 
worm, form a triangle (ABC) as shown in the diagram. The 
tangent of the angle (P) may be obtained by dividing the length 
of the side BC by the length of the side AB. The side BC rep- 
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Pig. 6 — Pressed steel casing for a worm -driven live axle 
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resents the lead of the thread 4.75 inches) and the side of AB 
the pitch circumference of the thread (3*»). 

475 

Tan. P, therefore = = .504 

11 x 3 

A reference to a table of tangents of angles will show that 
this number represents 26 degrees 45 minutes, which angle is 
well within the limits prescribed in Fig. 2. The number of leads 
given to the worm is decided by dividing the axial pitch by the 
normal pitch; they may be right or left-handed. 

Facility for Taking Up End Thrusts 

With a worm gear which has a pitch angle equal to that 
which we have described, the end thrust will be considerable, 
and, on the low gear, if it has a total gear reduction of 27 to 
1, there would be something like 3,000 pounds on the worm, 
and about one-third as much (side thrust) on the worm wheel. 
These thrust pressures, however, need not cause any anxiety, 
as good ball-thrust bearings may easily be arranged to take 
the loads in both directions. As the side thrust on the worm- 
wheel is frequently reversed, the worm-wheel flange should be 
placed between the two halves of the differential gear casing, and 
should not be bolted on to one side in the manner of a bevel 
wheel, as, if the wheel were fitted in the latter manner, the 
bolts would be placed in tension as well as in shear. 

The Casing 

Having decided upon the general form and dimensions of 
the worm and worm-wheel, a not less difficult problem is now 
presented ; that of providing them with a casing which will keep 
the alignment of the parts and maintain the pitch centers at their 
proper distance. It should also have suitable recesses for thrust 
and journal bearings, should be strong enough to support the 
load and to take both the torque and driving effort, should be 
light, and, last but not least, it must be a commercial proposition 
from the manufacturing point of view. Until quite recently, 
live-axle cases were usually built up of two trumpet-shaped 
casings, which were bolted together with the flanged joint 
on the longitudinal center line of the chassis. Spring 
brackets were sometimes cast integral with these casings but 
more often the spring brackets were carried on steel tubes which 
were pressed into the trumpet-shaped casings. This type of 
axle suffers from two inherent defects : one is that the cast metal 
casing cannot conveniently be made of suitable shape to with- 
stand heavy stresses either in tension or in shear; the other is 
that fatigue is very soon manifest, owing to the rapid vibration 
to which an axle is subjected, and, consequently, fracture 
sooner or later occurs near a change of section in the casing. 
These difficulties undoubtedly retarded the adoption of live 
axles for heavy commercial vehicles far more than did the 
minor troubles of noisy bevels and rapidly-wearing worm 
gears, and the then tried remedies of increased thickness of 
the metal casing (involving greater unsprung weight upon the 
tires) and the provision of tie rods (which generally worked 
loose) were worse than the evils they were intended to cure. 
As in many other instances, improvements in other branches 
of engineering brought help to the harassed motor vehicle de- 
signer, and the advent of high-temperature welding methods, 
together with improvements in heavy presses, was quickly ap- 
preciated by light car builders who at once proceeded to 
manufacture pressed-steel axle cases. For heavy commercial 
vehicles, the pressing of these casings presented increased diffi- 
culties, chiefly owing to the greater thickness of metal which is 
required, but, now, at least one type of vehicle is running 
which has a mild steel live-axle casing with which is incorpor- 
ated spring brackets, yet which does not necessitate the use of a 
single bolt in tension or that tie rods, to the use of which most 
engineers take exception, should form any part of its structure. 

The shape of the case may be made to suit individual require- 
ments, but the form which is shown in Fig. 6 has been found 
very successful on a three to four-ton lorry which has been tried 



over some of the worst roads in England and America. If we 
neglect the weight due to the worm and differential, the bend- 
ing and shear stresses, due to the weight of the vehicle and its 
load, will be shown in the diagrams below the view of the axle 
casing. From these diagrams it will be seen that the greatest 
strength is needed between the spring centers, and provision for 
this may be made by increasing the diameter of the casing 
toward the center. The weakest points are where the axle 
enters the road wheels, as here the diameter must be reduced, 
in order that the hubs may be of reasonable size, yet this occurs 
at positions in which the shear stress is considerable. Increased 
strength will be obtained if the flanges (D) are continued right 
through to the ends of the casing, in order to provide journals 
on which the wheels may run, these sleeves being held in posi- 
tion laterally by stop pins (E). This method of construction 
facilitates the machining of the parts, and they are also easily 
renewable. If ball or roller bearings are employed they may be 
fixed direct onto the casing, and sleeves would not then be neces- 
sary. 

The bearing housings for the inner ends of the differential 
shafts may be made as mild-steel stampings (G), which stamp- 
ings may either be welded or riveted to the main casing. 
Theoretically, the thickness of the complete main casing may 
be less in the center than at the ends, on account of the in- 
creased diameter toward the middle, but the reduction in 
weight effected by such thinning of the metal hardly justifies 
the expense of having the plates rolled after cutting them to 
shape. In the process of stamping, however, the thickness of 
the material will be reduced in the center by from 10 to 15 per 
cent. The two halves of the casing may be welded together 
instead of bolted as shown. This necessitates that the driving 
shafts shall be pushed through from each end, and some fixing 
must be provided in order to keep them in position. The bolted 
casing is preferable for many reasons, one of which- is that the 
flanges greatly add to the strength of the casing. 

As we pointed out when dealing with the question of ground 
clearance, it would be impossible to place the worm under the 
worm-wheel, and, indeed, the attendant disadvantage of a sloped 
transmission shaft, or the alternative of excessive angularity on 
the cardan-shaft joints, more than offsets the advantage of better 
lubrication which is generally assumed to exist when the worm 
is below the wheel. The worm box, which may best be made of 
cast steel or malleable cast iron, may be made with the joint just 
below the bearings, thus enabling the box to be removed bodily 
without disturbing the thrust or journal ball races. These races 
should be of large diameter and of ample strength; further, 
they should be kept as close to the worm as possible, and a 
double thrust bearing should be mounted at one end of the 
worm instead of a single thrust bearing at each end. 

With regard to the first cost, a worm-driven live axle has been 
found to be as cheap as one with a bevel drive. The running 
costs will depend largely upon the conditions of service, but a 
worm and wheel approximating the dimensions we have given 
have been running for over 10,000 miles with an average im- 
posed load on the platform of 3 1-2 tons, and, after that mileage, 
do not show signs of undue wear. A worm and wheel can be 
produced for considerably less than the cost of a pair of silent 
chains and their necessary wheels and sprockets. Doubtless, 
further improvements will be made, and worm gearing, which, 
until quite recently, was looked upon as impossible by many 
people because they did not understand it, will be adopted — not 
only for back axles, but many other types of power transmission. 

Repairman at a Disadvantage in Producing New Parts.— 

That a repairman will be able to produce parts which will be 
better than those to be had from the maker is scarcely to be 
believed. The repairman works under the greatest possible dis- 
advantage; he is not in a position to select intelligently the 
materials, and he is without the working drawings from which 
the parts were originally made, so that "rule of thumb" and 
methods involving surmise will represent the boundaries of 
such efforts. 
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When Judgment Whispers Don't Senses Ire 

Dulled Even an Alarm Clock Fails of Its Purpose. Don't Select Such a 
Poor Time for the Conduct of Important Negotiations 



Don't eat of the fruit of pleasure as it is represented in an 
automobile if you have to invest in the bitter fruit of a 
mortgage on the home. 

Don't leap into debt — it is like climbing a greased pole to get out 
again. 

Don't debauch the senses — it takes a keen wit to dodge a scamp's 
wiles. 

Don't decamp from the school of experience with a dunce's cap. 
Don't rush off to the patent office with a decayed idea, or invest 

in one that is paraded before your fancy. 
Don't demur if you want a good automobile and some reputable 

maker offers to supply the demand. 
Don't fish for compliments in the brook where they grow so 

thick that they impede navigation. 
Don't deal with a man whom some evil beast has devoured. 
Don't toy with dexterity — it is the weapon of the sharp who 

juggles with your credulity. 
Don't apply ointment to a sore spot on an automobile — get a 

screw-driver and go to work. 
Don't enter negotiations for the purchase of an automobile with 

a man who has a short, thick brain. 
Don't invest in a harmony on four wheels— what you need is a 

silent steed. 

Don't use outlaw language upon an obdurate motor — the only 

language it will understand is founded on common sense. 
Don't sit upon delusions for a lifetime expecting to hatch out 

birds of wisdom. 
Don't cover up your hat-band with crepe if a poor lamp departs 

uninvited from its bracket on your automobile. 
Don't invest in a heap of ideas — look for an orderly array. 
Don't marry a frivolous automobile — "A light wife doth make 

a heavy husband." 
Don't select an automobile that is a heretic — you can't tell where 

it is bound for. 

Don't be too ready to return, in coin, the hospitality of the 

spider of the second-hand web. 
Don't sit at the wheel twixt wake and sleep — instead of bowing 

to sense it is nodding to the grave. 
Don't tumble from a tower — slide from a mole-hill. 
Don't fail to tread lightly when passing the cradle of cares — 

they are notoriously light sleepers. 
Don't partake of the substance of the poisoner — invite him to 

sample his own wares. 
Don't keep a tryst with a pole-cat — he will sell you an automo- 

'bile that will have no need for a horn. 
Don't deal with a saint if his wicked partner can be located. 
Don't deny yourself enlightenment of the fact that there is a 

path that leads to foul knowledge. 
Don't ogle a decrepit car — let the owner have it to himself. 
Don't persuade yourself that it is a sin to covet honor. 
Don't know an automobile by its nom de plume — learn of its 

real name. 

Don't invest in an automobile that is on the way to keep an 

appointment with death! 
Don't take it for granted that all the heavenly choir stands mute, 

listening to a lying tongue describing the good qualities 

of a "junker." 

Don't parley with a mutinous automobile — perform a surgical 
operation. 



Don't acquire such a taste for mush that you will be willing to 
accept it in place of steel in the crankshaft of your auto- 
mobile. 

Don't place your brains in a leaky quart measure and send the 

can in quest of an automobile for your use. 
Don't step out of a balky automobile, down into the mud of the 

road, make a low bow, and say: my master I 
Don't attend a masquerade with money hanging out of your - 

pocket — there are plenty of places where they have good 

automobiles to dispose of. 
Don't imbibe in the temptations of prosperity — prudence is then 

the most valuable commodity. 
Don't forget; while the smith stands, the iron cools on the 

anvil. 

Don't be drowned in consternation if the salesman tells you that 
his make of automobiles are all sold out: he will find 
some way to favor you if you insist ! 

Don't strike out the knowledge of logic which says : "conjugates 
may be in name only"; think of the conjugate of the sales- 
man's description and the automobile that he may be slan- 
dering 1 

Don't denigrate the automobile that you see in your mind's eye, 
substituting the one that is offered instead. 

Don't marry an automobile before indulging in a short court- 
ship. 

Don't elope with a runabout if you prefer a big limousine — the 
honeymoon will be studded with nightmares. 

Don't take too kindly to the budding branch without inspecting 
the old lady — they are counterparts. 

Don't imagine that the little things do not count— a stray nut 
will bounce the teeth off a gear. 

Don't enter into a bargain with yourself to be satisfied with less 
than what you want — you will be a welcher. 

Don't imagine that reminiscent smiles will play around the 
wrinkled brow of a decrepit second-hand automobile— 
the creaking of old age is about all that should be ex- 
pected. 

Don't purchase a number six hat for a seven and one-eighth 
head, nor a runabout to do duty for a touring car. 

Don't incur a tire bill for a touring car if all that you need is 
the service that a runabout is thoroughly capable of ren- 
dering. 

Don't invest in a noisy automobile because it is cheap — the cost 
of the (noise) canning factory will represent more than 
the saving. 

Don't turn up your aristocratic nose when you are lying back in 
the richly upholstered tonneau and you pass a pedestrian 
by — the rain might come in and water-log your brain. 

Don't take it for granted that a peek-a-boo front on an auto- 
mobile is a sure sign of an efficient radiator — try it out on 
a retarded spark for ten minutes. 

Don't assume that an automobile is in good working order just 
because it will run — it may be ailing in a dozen ways- 
look it over. 

Don't put grease in the grease cups on top of old accumulations 
—there is no telling what might be the result. 

Don't gather the impression that it is too much of a good thing 
to examine all the automobiles in a certain class before 
making a selection— turn over the last stone. 
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When the Motor Failed 



Jackson Galled Upon His 
Friends and When He Had 
More Advice Than He Could Masticate He Went to the Repairman with His 
Troubles 



WHAT happened to Jackson is the gist of the subject. 
Jackson, not being able to wait until the sun was shin- 
ing on both sides of the street before purchasing a 
new automobile, went to the "Garden" with his mind made up to 
do or die, and having satisfied himself of the fine-grained propor- 
tions of an automobile that was being admired by the passing 
throng, he accosted the accommodating salesman of the same, 
who soon had Jackson dangling at his belt But the salesman 
was not a red Indian and Jackson soon found that he was for- 
tunate in having attracted the notice of his captor. The auto- 
mobile proved to be a good one, and it did not take Jackson long 
to discover that his health was steadily improving under the spell 
of his new acquisition. 

But the fault that resided in Jackson's anatomy was a most 
grievious one ; he was never able to let well enough alone. Within 
a month after he made his admirable purchase, Jackson was look- 
ing up his friends and acquaintances, telling them all about his 
new car, how it worked, why it went at all according to his ver- 
sion, and how it might fail to animate. Poor Jackson could not 
get It into his unmechanical head that the automobile would con- 
tine to go along about its business, even for a number of years, 
were he so designed that he would let it alone in its performance 
of the duty that every good automobile recognizes as its legiti- 
mate function. But Jackson, being only a novice, had not as yet 
learned that automobiles have a being, just as has a locomotive, 
as every engine-driver knows, so that when Jackson tortured his 
automobile by casting doubt upon its good faith, he did not hear 
the automobile grumble and show that it felt grieved at the lack 
of confidence that its owner imposed in it 

True, automobiles do not talk the same language as that of 
men, but the fact remains that they do talk, and at times the 
language that they use is scarcely fit to print. On a few occa- 
sions those who do understand the language of automobiles might 
have heard this one going along the street grumbling as only an 
automobile can when it feels that it is being badly neglected or 
abused. Jackson was a nice fellow ; he would never neglect his 
automobile were he to be able to understand its language and by 
hearing it talk learn of its needs. 

"What cannot be cured must be endured" quoth the automobile. 
"That owner of mine is a dub," said the car one day. "Just 
think of it. I am as thirsty as a marooned sailor who would not 
know a drink if it was spilled down his parched throat, and yet 
my owner took me out for a long run to-day without giving me a 
drop of lubricating oil, although he did spill gasoline all over me, 
putting some of it in the tank. I could stand that It is a p.irt 
of my business, but I do not appreciate the idea of taking water 
in my gasoline. I take my drinks straight when I am invited 
to choose for myself. 

"It is a strange thing; according to my way of thinking, that 
my owner will go on day after day making the same kind of mis- 
takes. Were he to consult me, I would be able to tell him just 
what I need, but instead of doing that, what do you imagine he 
does ? Well ! You could never guess ! He goes around among 
his friends (all of his caliber) and asks them all the fool ques- 
tions that there .are to be asked. What do they answer? Dear 
me, were I to have done to me all the things they talk about I 
would not be here I One fellow said (when Jackson told him that 
my cylinder-heads were a little warm) 'take out the spark-plugs 
and squirt hydrochloric add into the combustion chambers." 



Slowly the Winter thawed ; gradually the sun shifted around , 
one day a robin came and rested on Jackson's window-sill, and 
the time was near when the friend of all (Spring fever) makes 
its welcome call. Jackson began to shift about and in many ways 
he showed that he was thinking of long tours. 

Hesitating Between a Repair Shop and a Long Run 

One fine day when the evidences of good roads and other de- 
sirable conditions for touring were too much in evidence to be 
denied, Jackson looked over his automobile, and finding nothing 
the matter with it, decided that it was on account of lack of skill 
on his part, cranked up the motor with the idea of rolling it 
around to a convenient repair shop for the purpose of allowing 
the accommodating repairman to lend the force of his skill to the 
search for trouble. As the automobile went spinning along by the 
repair shop without even hesitating, Jackson, under the spell of 
the rhythm of the motor and the weather, allowed himself to go 
along, and in the course of an hour the man and the automobile 
were well out into the country, away from the turmoil of the city, 
communing with the Nature that Spring ushers in for the good of 
man. 

It was quite early in the morning when Jackson started out, 
and it was high noon when he entered a little town after a travel 
of 60 miles. Looking up at the town clock and noting the time, 
Jackson concluded that he must be in need of substance for the 
innerman, although he had been so much engrossed with the sport 
of the tour that he failed to remember that he was hungry. 

At the next turn in the road a hotel that looked promising inter- 
cepted the line of vision of the happy tourist and he drew up in 
front of it with mirages of boiled chicken and other viands that 
are known to tickle the palate of tourists after a few hours of 
bathing in the ozone of life as it is found in the country. The re- 
past proved to be all that a fastidious automobilist could possibly 
desire, and after lounging around for half an hour, the motor 
was cranked up again and with its radiator turned in the direc- 
tion of home, the car went merrily along, hour after hour, with 
Jackson at the wheel enjoying life. 

Just how long it took the car to traverse the 60 miles of return 
trip Jackson was unable to state, but he soon found himself be- 
fore the very repair shop that he started out to visit several 
hours before. "By George," said Jackson, "I plumb forgot to 
take my automobile to the repair shop ! What can be the matter 
with my memory?" It was too late in the day for Jackson to do 
anything more about it so he turned his automobile in the direc- 
tion of his residence and in the course of ten minutes he was at 
home. Patting the automobile on the side affectionately as he left 
it in the garage, Jackson ran into the house by the side door, and 
greeting his sister, who was on the lookout for him, he said: 
"By George! Do you know that I had the time of my life; that 

automobile of mine never whimpered in a run of 120 miles." 
***** 

Next morning, with another fine day before him, Jackson arose 
with the Sun, and, after taking a bath, making a quick job of 
dressing and partaking of an ample breakfast, he went out into 
the garage, opened up the windows, chased the cat out of the 
tonneau, and ended by looking at the car from three points of 
vantage. "I wonder what can be the matter with that auto- 
mobile," said Jackson. "Do not seem to be able to find any 
trouble at all ; my knowledge of mechanics certainly is below par ! 
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But there must be something the matter with this car ; I have had 
it now for three months, and having driven it almost every day, 
sometimes in the snow and sleet, I cannot get away from the 
feeling that it is in need of some attention. True, I started out 
yesterday morning to go to the repair shop and finding that the 
car would go all right I simply could not resist the temptation 
to go on — by George I That was a bully ride. Just think of it, 
60 miles out and the same distance, and not a murmur ! 

"Well! I think I will go around to that repair shop and have 
a little talk with the foreman anyway; he might put me wise to 
something that will save me a peck of trouble in the long run." 
Jackson cranked the motor, buttoned up his coat, put on his 
gauntlet gloves, stepped into the car, adjusted himself in the seat, 
riddled with the spark and throttle levers for a moment, tried the 
side levers, put a little pressure upon the service-brakes pedal, 
dropped in the clutch, changed from low to second, from second 
to high, adjusted the spark to an advanced position, supplied a 
little more air to the carbureter, took a quick glance at the tell- 
tale on the dash, and by this time he was a mile past the repair 
shop and making 30 miles per hour down a long road that was 
well surfaced, the end of which Jackson had never seen in his 
life of 23 years, although he was born in the near-by Jackson 
estate. It was a long, straight, level, well-ballasted road, ending 
80 miles away by a river side. Jackson almost ran into the river 
ere he discovered that it was the only barrier between him and the 
adjoining estate. 

"By George! Where am 1 at? This must be a deuce of a long 
way from home I" Jackson looked around and seeing a roadhouse 
down by the shore fell into the idea that he was hungry and that 
he ought also to get some directions such as would permit him to 
go home by some other route. The place proved to. be a fairly 
good one, and Jackson pronounced the chicken prime. Luncheon 
over, after a short talk with the accommodating proprietor of 
the establishment, it was but a moment more and the automobile 
was on its way home, eager to get back before dark. 

It was quite dark when Jackson rolled the automobile into the 
garage. With an affectionate look at the motor, he left the 
garage and ran into the house ; greeting his sister, after giving 
the cat a roguish kick, he said : "Do you know I have the best 
automobile in the country; think of it, 160 miles to-day!" 
• * * • * 

Rain! Rain! Rain! Such was the complaint of Jackson for a 
whole week. Springtime and rain, who will say that Nature does 
not know when to weep! At all events, a bright Monday came 
at last. The roads dried up and with the sun shining brightly, 
Jackson, with greater eagerness than he ever exhibited before, 
made for the garage after a quick repast, and unlocking the door 
glanced at the automobile and said: "Well!" Dust had settled 
down upon the delicate finish of the torpedo body and the 
cushions looked neglected, but it did not take Jackson long to 
■'clean her up " It remained to put lubricating oil in the tank, 
replenish the supply of gasoline, look in the radiator and see if 
the water level was satisfactory, which it proved to be, thus 
showing that the motor was of excellent design and that the 
radiator was large enough for its work. Jackson, after going over 
all the preliminaries, stood to one side, eying the car, and said : 
"I wonder what can be the matter with my automobile?" 

The long wait, while the weather was clearing up, put Jackson 
in a bad state of mind : he was especially solicitous of the ignition 
system. After walking around the automobile five or six times 
at the rate of 30 miles per hour, he opened up the bonnet and 
examined the magneto all over. "There must be something the 
matter— I thought I heard a noise the last time I had the car 
out!" But the call of Spring was strong; it was impossible for 
Jackson to resist any longer, and cranking the motor, which was 
a particularly easy task on this occasion, he jumped in. mutter- 
ing as he grabbed the wheel, "that he would go and see the fore- 
man of the repair shop and have his views." 

Had the foreman of the repair shop been a dentist, and the 
automobile a small boy, it would be simple enough to explain why 
the automobile did not even "look up" as it went by that repair 



shop, but a policeman, who was standing upon the corner, said : 
"There is no speed law that could look that car in the face at the 
speed it is going now I" 

Jackson was happy. The automobile was singing a lullaby to 
him. He wanted for nothing but a continuance of the good 
weather that the "prophet" promised. 



Description of a Sim- 
- _ pie StIU with Which 

Distilled Water for Radiators the Motoric m.j 

Produce His Own 
at Small Cost. 



DISTILLED water in the radiator will prevent the formation 
of mineral salts and make for efficiency. In this connection 
the following scheme of securing a cheap supply of distilled 
water will be appreciated by every automobilist : 

Buy from the drug store a length of rubber tubing of rather 
thick walls, large enough inside to go over the spout of an old 
tea kettle and long enough to lead from the tea kettle, situated 
over the fire to a source of cold water, which, if the kitchen be 
utilized, will be the kitchen sink. Then buy a small diameter 
glass tube, which will fit one end of the rubber tube very tightly. 

Next buy another and much larger glass tube, say, 1 1-2 in. in- 
side diameter, but about an inch shorter, the first one being about 
18 in. long. Another short length of rubber tubing of the same 
size, not over .2 feet long, will also be necessary. 

Put the tea kettle on the stove, attach the long rubber tube, 
leading it over to the source of water, then slip the larger tube 
over it, and manage to hold it in that place by some means so 
that the cold water from the faucet can run in the upper or open 
end of the large tube. Hang the combination of the two tubes 
one within the other so that both are slightly inclined. The ob- 
ject of the inclination is to permit the cooling water to flow 
around the inner tube and then out to the sink drain. This flow- 
ing cold water will condense the steam in the inner tube, which 
will then flow through the shorter rubber tube (attached to the 
other end) to some convenient receptacle. 

The process will then proceed as follows: Water put into the 
tea kettle will be converted into a vapor, steam, leaving the im- 
purities behind in the tea kettle. This vapor will pass through 
the long tube to the glass, when the cold water flowing around 
the outside will condense it to a liquid again, which will then flow 
through the shorter rubber tube to the receptacle. 

To dispense with the breakable glass tubes, get enough rubber 
tubing not only to lead to the sink but also to form several coils 
around the bottom of a tub or dishpan. 



DoJ t'tirt t> „ j _ Metal Requires Di>erent Treatment from 
rainting DOaieS Wood owing to Its Lack of ReceptlTcness 



THE automobile with a wood body, for first-class work, will 
receive, as a rule, at least fourteen coats of material to 
carry it through to a finish. For a finish cf lesser quality, there 
is a system of correspondingly fewer operations, graduating down 
to as few as half a dozen coats, for what might be regarded a 5 
a "cheap" finish. 

While the paint structure over the surfaces of bodies made 
of aluminum, sheet steel, etc., is built up from fewer coats than 
required upon wood, such painting must be most carefully ad 
justed and balanced out to a nicety and made to fit the negative 
surface upon which it is applied. There is a lack of receptiveness 
in metal, either aluminum or steel and a lack of the porous quali- 
ties of wood, both of which conditions the painter must study 
to counteract by special methods of mixing and application in 
order to realize satisfactory results in his work. 
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Desires to Have Manograph Card 
Explained 

Editor The Automobile: 

[2,531] — I am somewhat acquainted with 
indicator cards as they are taken from 
steam engines, but I want to know how 
they differ from manograph cards as they 
are taken from internal combustion motors. 
Will you give me a little start on the right 
road? Steam. 

Buffalo, N. Y. 

Referring to Fig. 2, a manograph card 
is traced just about as it would appear 
when taken from a good internal combus- 
tion motor. The several sweeps of the lines 
of pressures are so marked that you will 
be able to trace the relations without fur- 
ther trouble. An ordinary indicator would 
do the work were it not for the higher 
speed and the resultant inertia. 



What Some Subscribers Desire to Know 



Discussing the Properties of Cork 
for Clutches 

Editor The Automobile : 

[ 2 ,S32] — My clutch slips, no matter what 
I do to prevent the trouble. It is made of 
two plates. The gear is of the planetary 
type. Can you help me out ? Subscriber. 

Jersey City, N. J. 

Yes! Drill holes in one of the plates of 
a size that will accommodate cork inserts. 
Fig. 3 shows a type of "cork insert" clutch 
with inserts as contrived by the National 
Brake & Clutch Company, of Boston, Mass., 
which works extremely well despite the 
fact that there are but three plates; more- 
over this clutch is used to transmit more 
than 50 horse-power. You can get plates 
from the manufacturer with cork inserted. 
Oil will leak out of the case and smear over 
the surfaces of the clutch. The cork in- 
serts will prevent slippage under these con- 
ditions. 



Creaking Spokes 

Editor The Automobile : 

[2.533] — I have a good deal of trouble 
with the spokes of my wheels squeaking, 
which shows that they must be somewhat 
loose. What can I do to overcome this? 

Boston, Mass. R. C. B. 

Tighten the nuts at the ends of the spoke 
bolts as shown in Fig. 4 and this may cure 
the trouble. If it does not answer, take 
the face plate off and pour some molten lead 
around the crevices and replace the cover. 
If the nuts work loose file the ends of the 
holts so that the ends of the threads come 
flush with the nut. A center punch at 
the edge of the thread should stop any 
loosening. 



The Editor invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible In each case, and a sketch, 
even though it may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered in these 
columns in the order of It* receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



V.:' 



Cure for Leaky Pressure Tanks 

Editor The Automobile: 

[2,534] — I have trouble with the pres- 
sure system of my car and have done every 
thing that I can think 
of to overcome it. I 
think that the loss is 
due to the filler cap, 
which is very small, 
and the washer does 
not find a good seat- 
ing. What is the best 
form of washer to 
use? Airtight. 

Scranton, Pa. 

As long as the filler 
is so fmall, no matter 
what type of washer 
you use you cannot 
expect to get good 
results. Give up try- 



Profuse Lubrication Leads to 
Carbon Deposits 

Editor The Automobile : 

[2,535] — I am having trouble with my 
motor due to the formation of carbon, 
which I attribute to an excess of lubricating 
oil, and I am in hopes that I will be able to 
minimize this trouble by placing a baffle 
partition between the flywheel and the 




Atmospheric 
Line I 




Fig. 



2 — Showing a conventional form of manograph card so 
made as to explain the relations 



Fig. 1— Type of filler cap that will hold pressure 



ing to find the philo- 
sopher's stone and fit 
a larger filler so that 
the washer area will 
be increased and thus 
prevent your trouble. 
In the filler shown in 
Fig. 1 it will be seen 
that it is large enough 
to pour gasoline into 
the tank quickly, the 
lugs permit quick de- 
tachment and the 
lower threads have 
been turned away so 
as to obviate the 
trouble sometimes en- 
countered to find the 
right thread. The 
washer should be cut 
slightly larger than 
the diameter of the 
thread. 




crankcase and utilize some kind of an oil 
pump for the purpose of maintaining the 

oil at a constant level in the lower half 

of the case. H. F. Strattan. 

Clarion, Pa. 

It occurs to the editor that there are ~> 
so many of these cars in actual operation ^2^1 
and considering the good satisfaction they 
seem to render you must be disregarding 
some of the conditions of operation that 
account for your form of trouble. It is 
a considerable undertaking to apply a pump 
as you suggest ; a means of driving will 
be hard to arrange, and depending upon 
a belt-driven four-speed pump with your 
crankshaft at stake, sounds perilous. Try 
measuring your lubricating oil, fixing the 
time of replenishing the same with some 
precision, and see if you cannot obtain a 
more satisfactory result. 




Digitized by 



Google 



March o, igir 



THE AUTOMOBILE 



691 



What Other Subscribers Have to Say 



The Editor invites owner* and driv- 
en of automobile* who are subscriber* 
to THE AUTOMOBILE to communi- 
cate their personal experience* for 
publication In these column* for the 
worthy purpose of aiding brother auto- 
moblllsts who may be In need of Ju*t 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
sketch when It is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold hi* 
name from publication. 



Company Can Doubtless Tell You 

Editor The Automobile: 

[2.537]— Will you kindly tell me through 
your letter department what an E-M-F 
motor is geared on its first, second and 
reverse speeds? A Subscriber. 

Johnstown, Pa. 



Keep the Gasoline in Original 
Sealed Packages 

Editor The Automobile: 

[2,536] — I wish to instal la gasoline tank, 
but if the gasoline would be just as good 
without it, I would prefer not buying one. 
I have an outside cellar with double doors 
and covered on three sides with earth. 
Would that be a satisfactory place to store 



Fig. 3— Showing a 3-plate "cork insert" clutch that is used to 
transmit over BO horsepower 



Bleeder Would Be Too Small 

Editor The Automobile: 

[2,538] — I have a car with a 2-cylinder 
air-cooled motor, 3 1-2 bore x 3 1-4 stroke, 
which heats so badly that it burns up an 
exhaust valve every little while. Please 
advise me if the following plan would be 
feasible, and if it would correct the trou- 
ble: My idea is to tap a hole in the up- 
per surface of each cylinder, just at the 
end of the down stroke of the piston, and 
fit a 1-4-inch iron pipe therein, leading to 
the muffler, the idea being to carry off 
some of the exhaust, 
thereby relieving the ex- 
haust valve. Please give 
me your opinion of this 
procedure, and if not 
feasible, suggest some- 
thing else. 

R. D. Brown. 
Mobile, Ala. 
The idea of a supple- 
mentary valve at the 
bottom of the stroke of 
an air-cooled motor has 
the requisite amount of 
merit to support it, but 
a little "bleeder" as a 
substitute for a valve 
would in all likeli- 
hood scarcely suffice 
for a practical purpose. 



Apparently It Is a Polish That Is 
Wanted 

Editor The Automobile: 

[2,539]— I am a subscriber to your mag- 
azine. I write to ask if you could give 
me some information about cleaning the 
windows on a touring car. I own a car 
with a touring body, the windows of which 
are made of mica, and as yet I have not 
found anything that makes a satisfactory 
cleaner, and therefore write to you for this 
information. Any advice you can give ' 
me on this will be much appreciated. 

Braddock, Pa. J. G. Kelly. 

Remembering that ground glass is not 
transparent, but that it may be made so 
by giving its surfaces a high polish, it re- 
mains to apply the same idea to the mica 
panes in order to render them serviceable 
again. Just how you will be able to ac- 
complish this result is not plain. Perhaps 
some automobilist who may have success- 
fully coped with the problem will cast a 
little light for the edification of those who 
are in need of the same. 



New Contest Rules Were Pub- 
lished Last Week 

Editor The Automobile : 

[2,540] — Kindly answer the following 
questions in your next issue of The Auto- 
mobile. 

1. What are the requirements to live up 
to in an endurance run? Also explain fully 
the way it is started, etc. 

2. What are the requirements in a race? 
Explain fully the way they start and the 
way they are penalized. 

Lopez, Pa. A. W. Murray. 

A preliminary statement of the status of 
the new contest rules as they will obtain for 
1911 was printed in The Automobile of 
Feb. 23. The rules, as revised and per- 
fected under the supervision of the Con- 
test Board, were published in full in the 
issue of March 2. 




gasoline, and would the gas give the same 
power to the car? I care nothing about 
the fire risk, as it is located 500 feet from 
any building. Can you tell me the capac- 
ity of a tank 2 1-2 feet long and 22 inches 
wide, made of, 1-4-inch steel? 

Westtown, N. Y. J. W. Eaton. 

The capacity of the tank is about 34 
gallons. This being less than the capacity 
of a barrel, it offers no very great attrac- 
tion because you cannot buy gasoline in 
barrel lots, and you will have to pay the 
package price. It would really be worth 
while to install a gasoline storage tank 
since it would permit you to buy the gaso- 
line at the lowest market price for barrel 
lots, and the gasoline would keep without 
deteriorating, which would not be the case 
with your present system. 



One way to reduce the 
trouble that you are ex- 
periencing is to so time 
the valves that the ex- 
haust valve will be open 
from, say, 10 degrees 
past center to, say, 40 
degrees past center, at 
all events as long as pos- 
sible. The inlet valve 
should be slightly re- 
duced in the time of its 
opening, if anything, and 
the next plan lies in the 
use of a good magneto 
for the spark, so that the 
gas will be ignited and 
burned before the piston 
starts on the down 
stroke. It is important 
to avoid running on a 
retarded spark, to avoid 
valve heating. 




Fig. 4 — Section through the mitre of the spoke, showing how 
the hub flange clamps the wood Into a tight relation 
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j * A 4- T> That Pleasure Is a Form of Profit and 

It otanQS TO IveaSOn That Like Begets Like. A Good Auto- 
mobile Put to Proper Use Is the Basis 



That the best stallion that the army can take an interest 111 is 
in the form of a plant devoted to the manufacture of 
automobiles. 

That it costs more money to replace horses during a military 
campaign than it does to equip an army with automobiles. 

That the general staff of the army should have a capable auto- 
mobile engineer in an authoritative position to tell it how 
to transport the men and the means. 

That the general staff, as it is composed, is not fully fitted to 
make a wise selection of the means of transportation. 

That the taxpayers of the country are sound asleep or they 
would not look with favor upon the proposal of the gov- 
ernment to go into the horse-breeding business. 

That the government official who does not know that a freight 
automobile will go 100 miles per day, where horses can 
only go 20 miles per day, is given too much authority if 
he is in a position to do any ordering. 

That when the French crossed the Xiemen, a century ago, with 
127,121 horses, and came back within six months with 
less than sixteen hundred horses, it was sufficient proof 
of the fact that the French army was sadly in need of 
automobiles. 

That $37,653,300 worth of horse's that perished during the 
French campaign in Russia during a six months' cam- 
paign represented value that would purchase 7,531 of the 
best automobile transports that money can buy. 

That 7,531 automobiles would transport 300,000 men covering a 
distance of 100 miles per day. 

That Napoleon used up $37,653,300 worth of horses in six 
months in a campaign with half this number of men. 

That experience is the great teacher; that progress is the great 
question, and that "antiquities" is the disorder that plays 
in the hands of the Japanese. 

That the demand of the cavalry arm of the army at the present 
time is for 2,000 "mounts." and the army is on a peace 
footing. 

That $600,000 expended per annum in replacements of horses 
would suffice to pay for 120 automobile transports per 
year with a carrying capacity of 5,000 men. 

That ten squadrons of automobiles would be of greater worth 
in time of war than $600,000 worth of dead horses per 
year. 

That there is food for reflection in these statements for the tax- 
payer. 

That the mothers of America who will have to contribute sons 
for the coming war will do well to think it over. 

That it is encouraging war to go on in the old and antiquated 
way, leaving it to the enemy to make all of the adequate 
preparations. 

That the time is ripe for a reform of the methods that are 

being relied upon — if the men in charge do not know, let 

us have men who dot 
That a man is old when he fails to progress with the times ; age 

(as measured in years) has nothing to do with it. 
That the men who think that horses are the best mounts for 

troops are as old as Methuselah. 
That a horse for a mount is absolutely worthless unless grain 

for the horse is toted along; this takes a wagon. 
That an army is as mobile as the wagon-train that totes the 

''grub" for the men and the forage for the animals. 



That automobile transports are self-contained ; they do not have 
to be attended by "feed-wagons"; the men would have 
their rations with them. 

That the Standard Oil Company would gladly deliver all of the 
gasoline that might be required to any point free of de- 
livery charges. 

That instead of breeding horses it would be more to the point 

for the army to breed common sense. 
That within a month after the opening of hostilities there will 

be an awful demand for freight automobiles. 
That the officers who now decry freight automobiles will be 

willing to pay $10,000 apiece for "junkers," and they will 

be paying out the people's money. 
That it will be cheaper for the taxpayer to go down in his 

commodious maw right now. 
That if the army breeds horses the horses will breed disease. 

and disease will breed death to the troopers — automobiles 

is the right answer. 
That embalmed beef and dead horses are more to be feared 

than the enemy's missiles. 
That there is no greater enemy of the republic than the men 

who throw advantage to the four winds and wait the 

signal from our honorable competitor. 
That an agitation for freight automobiles now will reduce the 

"agitation" of the republic when the war is upon us. 



Unless He Has * 
Fair Knowledge 

Tampering with the Carbureter r , K the « w r rk, r* 

* 0 the Motorist 

Should Let It 
Alone 



£0C 



THE automobilist who does not understand his carbureter 
should let it alone till he has a fair knowledge of its work- 
ing. It is very easy to spoil a good adjustment by random 
tinkering, and much less easy to restore. 

Nevertheless it is certain that, some time or other, every 
owner will be thankful to know as much as possible about his 
carbureter. At best the carbureter is a somewhat delicate device, 
and cannot be otherwise from the fact that the forces acting on 
it are only those of the engine suction. Some time or other — 
it may be next month or next year — some trivial thing will go 
wrong. If the owner understands his carbureter he will trace 
and correct the trouble in a few minutes. If he does not, he will 
waste hours hunting for it, or pay the too-willing garage man 
to help him make a mountain of a mole-hill. 

It is common prudence, therefore, for the reader to take the 
first opportunity to learn all about carbureters in general, and 
his own in particular. He should know what the spray nozzle, 
float and auxiliary air valve are; how they work and how to get 
at them ; how to drain off sediment, clean the strainer and dis- 
connect the gasoline pipe; what the several adjustments are, and 
what results may be expected if they are changed; what changes 
are likely to be required by variations in weather, altitude and 
fuel; and, finally, what the symptoms and the treatment are of 
the commoner derangements to float, gasoline supply and air 
valve. 
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OiiPctintiG That Arlc-o Some of Those That Come U P in 

J. 1141 rVliaC Ever y - Day Automobiling Are An- 
swered by the Matter Presented by Forrest R. Jones in the New Edition 
of the "Automobile Catechism" 



[403] — Describe some of the principal types of high-tension 
magnetos. 

In one type the armature is of the ordinary shuttle form 
with a single coil wound on it. A transformer coil lies in the 
space between the armature and the crown of the magnets. The 
high-tension terminal of the transformer is connected to the arm 
of a high-tension distributer from whose contact points wires lead 
out to the jump-spark plugs. The low-tension circuit includes an 
interrupter which breaks the circuit so as to interrupt the arma- 
ture current when ignition is to occur. A condenser is also 
included in the magneto. It is. generally located alongside the 
transformer in the space between the armature and the crown 
of the magnets. The distributer arm is driven by a pair of spur- 
gears, one on the armature spindle and the other fastened to 
the distributer arm or the parts which carry it. The method of 
operation is the same as that of a low-tension magneto with 
an interrupter and a separate transformer. 

In another type the armature hase two windings, a low-tension 
winding next the core, and a high-tension winding on top of 
the low-tension one. The condenser is generally also placed 
in the armature at one end. The low-tension electricity gen- 
erated in the primary winding of the armature is transformed to 
high-tension in the secondary. The armature, therefore, acts as 
the transformer as well as the generator. An interrupter breaks 
the low-tension circuit at the instant for ignition. The high- 
tension terminal of the armature is connected to the arm of a 
high-tension distributer from whose contact points wires lead to the 
spark-plugs. The distributer arm is driven, in the usual man- 
ner by a pair of spur-gears. In a later form of double-wound 
magneto the length (axis) of the armature is parallel to the legs 
of the magnet, and the armature shaft pierces the crown of the 
magnet 

A third type operates on the condenser charge and discharge 
principle. It differs from the above two types chiefly in having 
two interrupters instead of one. More properly, one is an in- 
terrupter and the other a circuit-closer. The armature is of 
the shuttle type with only one winding. A transformer and a 
condenser are provided and usually located between the arma- 
ture and crown of the magnets. The condenser is first charged 
by current from the primary winding of the armature and the 
primary circuit then broken by the interrupter, thus leaving the 
condenser charged. The circuit-closer then closes a circuit 
which includes the primary of the transformer, so that the con- 
denser discharges through the low-tension winding of the trans- 
former, thus inducing high-tension in the secondary of the 
transformer. The high-tension terminal of the secondary wind- 
ing is connected to a distributer which directs the current 10 the 
different spark-plugs as desired. 

[404] — Is the "battery floated on the line" system suitable for 
both high-tension and low-tension ignition? 

Yes. Even if the low-tension system is such as to require 
a large amount of electricity the generator is capable of sup- 
plying it. 

[405] — Is a battery alone suitable for a contact-arc (make-and- 
break) ignition system ? 

Only in case the current flows through the contact points 
of the igniter during but a very short time for each ignition. 
Otherwise the amount of electricity used will be so great as to 
rapidly exhaust the battery. 



[406] — From what sources is acetylene gas obtained for head- 
lights? 

Either from a gas generator or from a tank containing com- 
pressed gas. 

[407] — How is acetylene gas generated on the car? 

By allowing water to come gradually into contact with cal- 
cium carbide in a tightly closed vessel called the generator. 
The water and carbide combine chemically so that acetylene gas 
is formed. A grayish-white ash is also produced. 

The generation of gas produces a pressure in the tank suffi- 
cient to force the gas through tubing or pipes to the lamp burners 
(tips) and out through small openings in them. 

The gas carries small particles of solid matter with it as it 
leaves the generator and must be passed through a filter for 
cleaning, since the particles would otherwise clog the burners. 
A piece of fine sponge answers well as a filter. 

[408] — In what form is calcium carbide used in a gas gen- 
erator? 

Generally in the form of lumps, the largest of which will 
pass through a hole somewhat larger than one-half inch in di- 
ameter. Sticks or bars molded from pulverized calcium carbide 
and a matrix for cementing the powdered carbide together. 

[409]— How is the rate of gas generation regulated to the 
proper quantity for the lamps? 

By regulating the rate at which water is allowed to come 
into contact with the carbide. Some generators are made so that 
the pressure of the gas automatically regulates the flow of 
water. When the gas pressure increases it reduces the flow of 
water and as the gas pressure falls in consequence, the rate of 
water flow again increases, and so on. 



In Prolonging the Life of the Car t ™ P "^ ra D ^'" 

Mutt Not Be Neglected by the Wide-Awake AutomobllUt 



If wear is to be aborted, foreign substances must not be en- 
tertained; noise is the logical sequence. 

If foreign substances are to be barred, oil is the only agent 
that can be relied upon to properly police the bearings. 

If the policeman who is sent on the beat is a grafter, he will 
have trucklings with the impure. 

If law and order are to be enforced, it remains to accom- 
plish the undertaking on a basis of intelligence. 

If lubricating oil is to be the officer of the day, he must not 
have a jar of acid in his hip pocket. 

If the policeman is incapable of arresting the foreign sub- 
stances he is useless for the intended purpose. 

If the policeman cannot withstand (political) pressure the 
end will be disorder — the beat will be scored. 

If the police force is inadequate for the work, it is neces- 
sary to reform the department or the forces for disorder will 
soon have the upper hand. 

If the man in charge of the police force is not agile and 
alert, it is useless to expect that the automobile will survive 
the year. 

If there is any one function that is of the greatest import- 
ance in the running of an automobile, it is the performance 
of the lubricating oil. 
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Influence of the Multi-point Ignition 

Otto Heins, Lecturing Before the Society of Autombile Engineers, Presents 
Ample Evidence of the Efficaciousness of the Multi-point Spark 




Fig. 1 — Section of the T-headed motor 
that was used at the time of making the 
test, showing the location of the spark- 
plugs, one on each side, over the valves 



A GIVEN engine 
supplied with 
a given vol- 
ume of uniform 
mixture will deliver 
its maximum output 
if ignition and com- 
bustion occur when 
the combustion 
space is of minimum 
volume, but up to 
the present this con- 
dition has been im- 
possible to realize. 

The time required 
for the propaga- 
tion of the flame 
throughout the mix- 
ture has made it 

necessary to cause ignition before the piston reached the dead 
center. This entails a loss of efficiency, because, in the first 
place, the combustion space is not of minimum volume when 
pressure is produced; and, in the second place, because of the 
heat loss that will result from the long contact of the burning 
charge with an unnecessarily large cylinder wall surface. Fur- 
ther loss of efficiency may be traced to secondary effects, such 
as thrusts due to the unfavorable angle of the connecting-rod, 
the less homogeneous quality of the mixture, etc. 

The efficiency and output of an engine will increase directly 
with the reduction in the time required for flame propagation, 
and the conditions influencing this are of interest to the engine 
manufacturer. 

It is obvious that if ignition occurs simultaneously at two or 
more points properly located in the combustion space, the time 
required for the complete inflammation of the mixture will be 
reduced. As an every-day example of the application of this 
principle, it will be understood that if a sheet of paper is ignited 
at one corner the flame will have but one direction in which to 
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spread, and combustion will proceed slowly. If the sheet is set 
on fire at the center, the flame may spread in all directions, and 
combustion will proceed somewhat faster. 

The advantage of two-point ignition has been thoroughly 
admitted theoretically, but practically the development of the 
idea has been hampered by difficulties in producing absolutely 
simultaneous sparks. A magneto has recently been introduced 
which solves the problem. As a result of the use of this instru- 
ment, ignition is produced simultaneously at two points in each 
cylinder, with the result that the time interval between the in- 
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POWER Curve. 
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Fig. 3 — Power curve showing the most efficient advance with both' 
two and one point of ignition 

stant of ignition and the completion of combustion is vry greatly 
reduced. 

Before proceeding with further explanations, however, it must 
be emphasized that the success of the system is dependent very 
largely upon the location of the spark plugs. If the spark plugs 
are placed in close proximity, as, for example, one vertically in 
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Fig. 2 — Chart showing the horsepower output under different con- 
ditions of spark advance with both one and two points of ignition 



Fig. 4 — Showing the result when the sparks were Induced with the 
piston on the dwell point 
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Fig. 5 — Showing the power when the spark was advanced 10 degrees 
with two and one spark respectively 

an inlet valve cap, and the other horizontally in the side of the 
same pocket, there will be no noticeable difference whether igni- 
tion occurs at both spark plugs or at one, for in either case the 
flame must spread from one side of the combustion space to 
the other. 
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Pig. 6 — Showing the power when the spark was advanced 20 degrees 
with two and one spark respectively 

If the spark plugs are located at widely separated points, as 
will be the case with one plug located in the inlet valve cap and 
one in the exhaust valve cap, then the distance through which 
each of the two flames must travel will be very considerably 
reduced. 

Fig. 1 illustrates the cross-section of a "T"-head cylinder of 
standard design, and it will be noted that the spark plugs in 
this are located in the valve caps. It can be seen that the dis- 
tance through which the flame must travel, if it originates at 
the two points simultaneously, will be much less than the dis- 
tance to be traveled should ignition occur at but one point. 
The object of multi-point ignition is to reduce the time required 
for flame propagation as much as possible, and in this diagram 
it will be seen that there is a much greater volume of charge 
contained in the space between the two spark plugs than there 
is in the space between the individual spark plugs and the 
walls of their valve pockets. In other words, when ignition 
occurs at a plug, the flame will spread throughout the mixture 
in all directions, but a longer time will be required for the 
propagation of the flame from the plugs to the center of the 
combustion space than will be necessary in other directions. 

A better arrangement of the plugs will be such as to require 
practically the same time for the spread of the flame from the 
ignition point through the charge in all directions. 
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Fig. 



7 — Showing the power when the spark was advanced 32 degrees 
with two and one spark respectively 



Furthermore, the sparks must occur at exactly the same 
instant, for the slightest difference in the occurrence of the 
sparks will reduce the advantage of the system. For this reason 
it is essential to arrange a single source of current with a single 
circuit-breaker, for this is the only way to prevent the inac- 
curacies that will be the result of the wearing of the parts. 

A series of tests has been made on a four-cylinder "T"-head 
engine, built by the Chester Engineering Company, mounted on 
the dynamometer of the Automobile Club of America, that 
illustrates the above facts. 

The engine is 39-16-inch bore by 43-4-inch stroke, and is 
fitted with a two-point Bosch magneto controlled by a switch 
that permits ignition by either of the two series of plugs or 
by both. This gives a ready means of comparing the power 
output of single-point ignition with that of two-point. 

Fig. 2 is a compilation of these results. 

The greatest power output with single-point ignition with an 



OBSERVATIONS OF TESTS WITH SINGLE AND TWO-POINT 
IGNITION 
Penn Motor Size 3 9-16" x 4 3-4" 

Actual Actual Torque 
B.HP. counter R.P.M. lbs. B.HP. 



Actual 
counter 



Actual Torque 
R.P.M. lbs. 





0* One 


Spark 






24,350 






69,877 


23,867 


966 


16.2 


8.98 


69,190 


22,312 


1,174 


16.4 


10.3 


68,416 


21,085 


1,227 


16.2 


11.3 


57,631 


19,725 


1,360 


13.2 


10.2 


66.575 


0* Two 


Sparks 




66,689 


18,765 


960 


25.2 


13.9 


64,561 


17,597 


1,168 


24.2 


16.1 


53,979 


16,911 


1.372 


23.8 


18.6 


16,162 


1.518 


20.3 


17.6 


89,399 


10° One Spark 




38,764 


15,648 


1,008 


17.9 


10.3 


38.030 


16.058 


1,180 


16.7 


11.2 


37,192 


13,649 


1.409 


14.2 


11.4 


36,261 


12.866 


1,666 


11.4 


10.2 




12,216 


1.300 


15.9 


11.8 


46,103 


10° Two Sparks 




45.511 


11,718 


996 


26.7 


15.2 


44,182 


11,124 


1.188 


26.7 


17.4 


43,367 


11,594 


1,364 


25.1 


19.6 


42,443 


10,796 


1,598 


23.4 


21.3 


41,445 


20* One 


Spark 




39,399 


9,883 


912 


22 


11.4 




9,294 


1,178 


22 


14.8 


61,108 


8,598 


1,402 


19.4 


15.7 


50,000 


7,814 


1,558 


16.8 


14.9 


48.723 


20° Two Sparks 




47,949 


6.821 


993 


28.5 


16.2 


47.058 


6,240 


1.162 


28.6 


19 


46.103 


5,533 


1,414 


27.7 


22.3 




4,737 


1,692 


26.1 


23.7 


64,639 


3,890 


1,694 


24 


23.2 


64,058 


32° One Spark 




63,358 


53.422 


1,114 


25.9 


16.4 


62,569 


62,767 


1,310 


25.7 


19.2 


61,731 


51.995 


1,644 


24.1 


21.2 


60.835 


51,108 


1,774 


21 


21.8 


69,877 


50,167 


1.882 


19.6 


21.1 



32° Two Sparks 



1,374 
1.550 
1,768 
1,912 
1,972 
2,066 
1,164 



29 

28 

26.5 

25.6 

24.9 

23 

27.7 



35° One Spark 

1.270 26 
1,468 24.8 
1,676 23 
1.882 19.6 
35° Two Sparks 



1,184 
1.329 
1,630 
1.848 
1,996 
2,092 



27.9 
27.4 
26.4 
26 
23.8 
22.6 



40° One Spark 



1,108 
1,277 
1,548 
1.782 
1,910 



25.3 
25.6 
25 
28.5 

21.2 



46° One 8park 



1,162 
1,400 
1,678 
1.676 
1.792 
1,916 
50° One 

1.904 
40° Two Spark* 
2,030 21.6 



25.8 
26.2 
25.5 
26 
23.5 
20.8 
8park 
18.6 



Length of dynamometer arm, 3 feet, torque constant, .00057. 



22.7 

24.1 

26.7 

27.8 

23 • 

27 

18.4 



18.1 
20.8 
22 
20.9 



18.8 

20.8 

24.6 

27.8 

27 

26.9 



16 

18.6 

22.1 

28.8 

23.1 



17.1 
20.9 
22.9 
28.1 
24 t 
22.7 

20.2 

24.9 



■Maximum output with 2-point ignition. 
tMlnimum output with 1-polnt Ignition. 
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Fig. 8 — Showing the power when the spark was advanced 36 degrees 
with two and one spark respectively 

advance of 45 degrees is 24 horsepower and the same output was 
attained with two-point ignition with an advance of but 19 
degrees. With two-point ignition the extreme power output 
with an advance of 32 degrees was 28 horsepower. This is an 
increase of 4 horsepower or 16.6 per cent over the best results 
with single-point ignition. 

Fig. 3 is a comparison of the power outputs with one-point 
and two-point ignition respectively, each being set at the most 
advantageous point of advance. It will be seen from these figures 
that the use of a properly installed two-point ignition system 
will result in a great reduction of the necessary lead, and con- 
sequently in a corresponding increase in efficiency and power 
output. 

It will be observed from the curve that the number of revolu- 
tions at which stated power will be produced with two-point 
ignition is very considerably below the number of revolutions 
at which single-point ignition will produce the same power. 

This indicates a corresponding saving in the consumption of 
fuel, and experience shows this assumption to be correct. 

The development of multi-point ignition will undoubtedly 
result in a still greater advantage. 

Figs. 4, S, 6, 7, 8 and 9 show the power developed by one-point 
and two-point ignition at various degrees of advance, and are 
the curves on which Fig. 2 is based. 

Where the utmost power is not required, and where it is an 
advantage to simplify the construction and control as much as 
possible, as is the case with pleasure and utility cars, the mag- 
neto should be given a moderate advance to produce approx- 
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Fig. 9 — Showing the power when the spark was advanced 40 and 46 
degrees, using only one point of Ignition 

imately the same output as single-point ignition at the most 
favorable advance. This will permit fixed ignition to be used, 
and, in addition to the resulting simplification, it will insure 
the complete combustion of the charge under any condition. By 
using a switch permitting ignition on one series of plugs or on 
both, the effect of retarding is obtained by employing but one 
series for starting and slow running, while both series may be 
used for operation at speed. 

For commercial cars the use of fixed ignition of this char- 
acter with a moderate advance will insure maximum economy 
and will protect the engine in a great measure from injury 
through the unskillful use of the controls. 

In cases where the maximum output must be attained, as is 
required on racing engines for automobile, marine and aero- 
nautic purposes, the most favorable advance should be selected 
(approximately 30 degrees) and hand control provided. 

Aside from increasing the output, the system has the advan- 
tage of greatly reducing the ill effects of a defective spark plug 
or cable ; inasmuch as the two plugs are in series with the arma- 
ture, it follows that the failure of one of them will not inter- 
fere with the operation of the other. 

In construction the two-point magneto is identical in every 
respect with the standard instrument, with the single exception 
that a second distributer is provided to serve the additional set 
of spark plugs. To this distributer is led that end of the 
armature winding which in the standard magneto is grounded. 
The timing is controlled by the single interrupter which is 
standard in every respect 



Which When Hot Fre- 

To Remedy Sticking Valves ?T t,y °"7l e "H'n. ce 

' 0 In Excess, of the Ability 

of the Springs 



WHEN motors perform badly, and credit is given the valves 
for being mechanically in good order, the trouble is fre- 
quently blamed on the ignition system or the timing. In divers 
of these instances, it was ascertained that the valves stuck when 
they became hot, and the resistance offered was in excess of 
the ability of the springs. It is not a real remedy to attach 
stouter springs, and there are disadvantages in so proceeding. 
The stouter the springs the greater will be the wear on the cam, 
roller, lift and the end of the valve stem. If a soft pad is used 
in the head of the adjusting member it will be pulverized if the 
spring is too strong ; or in the absence of a buffer such as this the 
end of the valve stem will broom out. The trouble is due to the 
curling up of the stem because a means is not afforded for trans- 



mitting the heat away from the mushroom, down through the 
length of the stem, and off to the waterjacket, in the manner as 
before stated. 

A very liberal fillet at the junction of the valve stem with the 
mushroom not only prevents the curling up of the stem by 
equalizing the temperature throughout, but it also prevents the 
mushroom from tilting out of its position at right angles to 
the plane of the stem. There are two reasons apparently for 
placing a fillet of liberal proportions at the junction, one of 
which is to impart mechanical rigidity to the mushroom, and its 
joint with the stem ; the other reason is bound up in the greater 
mass of metal which is available for the transfer of heat. If 
the maker of an automobile fails to observe these well-under- 
stood conditions, the repair man, if he appreciates the true situ- 
ation, is offered a wonderful opportunity to deliver a satisfac- 
tory repair and materially improve the actual working qualities. 



When the car comes home, if it is be-smeared with mud, 

it is like contracting for a painter not to wash it. 
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Tire Makers Tell of Growth 

produced, Was Mailed 
to Each Maker of Tires, Bringing Responses as Printed Below 





ML. * 






1 N_ 





Section of Goodrich tire 



FOR the ex- 
press pur- 
pose of tell- 
ing the users of 
automobiles some- 
thing of the 
growth of the au- 
tomobile business, 
it is proposed to 
publish such statis- 
tics about tires as can be gathered from the leading makers in 
all sections of the country. 

The tire industry is a large one; it represents much in the 
measuring of the prosperity of the country as it has been 
fostered by the coming of the automobile, and it would be of 
value to publish a few of the more important facts, provided 
they could be had from you. Please answer the questions as 
here propounded, for exclusive use in The Automobile, adding 
such other information as you may care to compile; and with 
your contribution please furnish photographs of your latest and 
most valued product, so that the article may be accompanied by 
actual evidences such as the occasion would suggest. 

(A) When did tire making begin in your plant? 

(B) What was the value of the output year by year from 
the beginning to the present time? 

(C) How much floor space do you occupy in your plant at 
the present time, and what was the floor space from year to year 
as the plant expanded? 

(D) How many persons do you give employment to at the 
present time, and how did the force expand from year to year 
from the start? 

(E) What is the proportion of women who are engaged in 
the work of making tires? 

(F) What is the weekly pay-roll at the present time, and 
how did this pay-roll increase from year to year? 

(G) What is the proportion, by weight, of rubber in tires? 

(H) What is the proportion, by weight, of cotton fabric in 
tires? 

(I) What is the number of tires that are used per year per 
automobile in actual service, according to your experience? 

(J) What is the best tire-size to employ relative to weight 
and speed as expressed in a tabulation of sizes? 

(K) What is the effect of speed, rather than weight, on tire- 
life? 

(L) What is the effect of weight, rather than speed, on tire 
life? 

(M) What is the greatest abuse to which tires are being 
subjected at the present time? 

(N) What is the immediate prospect for some great im- 
provement in tires? 

(O) What is the future possibility from the tire-makers' point 
of view? 

(P) What is the effect of carbonic acid on tires? 

(Q) What is the effect of products of combustion from the 
motor cylinder upon tire life? 

(R) What is the value of gauges to automobilists in the in- 
flation of tires? 

(S) What is the effect of grease on floors on tire life? 

(T) What is the effect of mud and water on tires, and how 
do they last relative to dry- weather work? 



(U) What is the effect of heat and cold on tire life? 
(V) What is the effect of speeding around curves on tire 
life? 

(W) What is the extent of rim-cutting, and why? 
(X) What is the greatest difficulty with tires? 
(Y) What is the greatest advantage of tires? 
(Z) What other question do you consider worthy of discus- 
sion now? 

Editor The Automobile. 



Goodrich Imparts Version of Tire Making 
— Women Not Employed 

Editor The Automobile: 

We are pleased to answer a number of the questions contained 
in your circular letter of February 17 and with this contribu- 
tion, we are sending photographs of several tires that may well 
accompany the article: 

(A) The Goodrich Company first made pneumatic tires for 
bicycles nearly twenty years ago and pneumatic tires for auto- 
mobiles about twelve years ago. 

(B) We are not in a position to give you an exact answer 
to this question. It is a noteworthy fact that the value of the 
Goodrich output has more than quadrupled the automobile out- 
put within four years. 

(C) Amount of floor space occupied, 32 acres. Largest in- 
creases have been shown within the past five or six years, in 
which time the Goodrich Company has actually trebled its size 
and the value of its output. 

(D) Number of persons employed, 5,000. 

(E) No women are employed in the work of making auto- 
mobile tires. It is the sort of labor that demands man's work 
in all its branches in order to get the proper efficiency. 

(F) Unable to answer. 

(G) Broadly speaking, the proportion by weight of rubber 
in tires is 75 per cent. 

(H) The proportion by weight of cotton fabric in tires is 
25 per cent. 

(I) This is rather a difficult question for us to answer. A 
series of letters recently collected from a large number of Good- 
rich tire users show that they average but one set of tires psr 
year, or, to put it better, per riding season, which seems to be 
the time specified in most of the letters. 

(J) 34 x 4. 

(K) Excessive speed undoubtedly destroys more tires than 
excessive weight, that is, we believe that continuous high speed 
is more of a detriment to tire life than large weights carried at 
a very slow speed. 

(L) Answered above. 

(M) Lack of proper inflation. 

(N) Goodrich 191 1 tires. 

(O) Steady development of Goodrich tire construction. 
(P) None to our knowledge. 

(Q) None other than where oil comes in contact with the 
tire. 

(R) Invaluable and should be more extensively used 
(S) Bound to rot the tire. 

(T) Mud and water have little bad effect. Tires last better 
in a moist atmosphere than they do in a dry one. Extremes of 
heat or cold are both bad on tire life. Heat tends to soften 
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the rubber and cold to harden it to a possible point of brittle- 
ness. This, of course, is speaking of extreme degree of tem- 
perature either way. 

(U) Nothing more detrimental to tire life. Terrific strains 
are brought against the sides of the tires to the point of break- 
ing the carcass and the ultimate ruin of the whole construction. 

(W) Growing less and less, and no longer a factor of much 
consideration. 

(X) Carcass breaking. 

(Y) Makes the automobile possible. 

(Z) Don't know. 

THE B. F^GOODEICHJJO. . 

Advertising Manager* 

« 1 ■ 

Firestone Opinions Are Terse and Sharp 

Editor The Automobile: 

Replying to your circular letter of February 17, the replies we 
can give you are as follows : 

(A) 1902 present, 1900 elsewhere. 

(B) Small first year, eight or nine million present year. 

(C) Now about 14 acres— then about 1,000 square feet 

(D) Now about 1,200. 

(E) About 2 per cent. 
(J) 



2 1- 
3 



Size of tire. 
Inches 

28 to- 36 
28 to 3S : 
28 z 3 1-2 
30 x 3 1-2 
32 x 3 1-2 
34 and 36 x 3 1-2 
SO x 4 
4 
4 
4 

4 1-2 
4 1-2 
4 1-2 

6 



32 x 
34 x 
36 x 
32 x 
34 x 
36 x 
36 x 



Weight per wheel, 
pound* 

225 
350 
400 
450 
650 
600 
660 
650 
700 
750 
700 
900 
1000 



Air pressure 
recommended 
40 

50 
60 
60 
60 
60 
76 
76 
75 
75 
85 
85 
85 
90 



(M) Under-inflation. 
(O) Continually improved service from our tires. 
(R) Valuable. 
(S) Rots the rubber. 
(U) Great heat injures tires. 
(V) Damaging. 

(W) Amounts to nothing because modern clincher tires are 
made better. 

Yours very truly, 

The Firestone Tire & Rubber Co., 




Advertising Managsr, 



Diamond Tire Company Says Question (N) 
Is Too Ambiguous to Be Answered 

Editor The Automobile : 

We began making automobile tires in 1808. As to the value of 
our output and some of the other questions you ask we have 
nothing to say for publication. We employ no women in the 
making of automobile tires, with the exception of a very few, 
possibly 1 per cent, of the total number employed in tire making, 
and they are engaged in a part of the process of making inner 
tubes. In our entire organization, which includes several lines 
of rubber goods in addition to tires, we employ slightly more 
than s.ooo people as against 250 people employed in 1898 and 1,700 
employed in 1903. 

Your questions G and H cannot be answered because con- 
structions must vary in the building of tires, depending on size, 
type, etc. The best data we have would indicate that the average 
of tires used per automobile per season would be slightly less 




Shawm ut tire 



than 5 and extending over a period 
of, say, three years would be on the 
average of about 12 tires for that 
period, depending altogether on the 
extent to which the car was used. 
We refer to average service. 

Your questions K and L: If a tire 
is properly inflated it suffers more 
from speed than from weight. If it 
is improperly inflated weight does 
more injury or as much as speed 
does. Lack of inflation and neglect 
of minor repairs required are the 
greatest abuse to which tires are sub- 
jected. 

Your question N is too ambiguous 
to be answered intelligently. We 
think tires are being made better and 
better each year. No one can tell 
where improvements will end, but we 
have every reason to believe that the 
pneumatic rubber tire will be the 
equipment of pleasure automobiles twenty years from now. The 
use of carbonic acid on tires is' harmful. We have no experience 
showing the effect of the exhaust gases of combustion from the 
cylinder as regards tire life. It is our best judgment that it would 
he harmful. Every automobile owner ought to have a reliable 
tire gauge and use it. The proper inflation is from 17 to 18 
pounds per inch of tire cross section. Grease and oils are in- 
jurious to all rubber. Mud and water are not especially harm- 
ful except as they produce increased friction, and therefore in- 
crease wear, so long as water does not get inside the tire. In 
hot weather rubber will deteriorate more rapidly than in cooler 
atmospheres. Heat is injurious to rubber. The average cold 
weather is not especially injurious. Extreme cold is slightly so. 

Your question V should be intelligently answered by any 
average man. Rim cutting is something that need not be feared 
as rims and tires are now made. It might happen that rims were 
so seriously imperfect as to cut the tire. If the tire is run for a 
long distance deflated it will be ruined from meshing, though it 
may not be rim cut. But if it is rim cut there is no guarantee for 
injuries sustained in' such a manner. One might go so far as to 
say that the rim-cutting evil that existed a number of years ago 
has been done away with entirely by every reputable tire maker. 

Your questions X and Y we do not understand sufficiently well 
to undertake to answer. 

In answer to your inquiry Z, a question worthy of discussion 
might be, "How long will the automobile user believe it possible 
that any tire with a rubber tread, no matter what the tread's 
surface may be, can be made to prevent skidding? How long 
will he believe that all tires are more or less alike because they 
look more or less alike and that he is taking chances no matter 
what he buys— therefore he doesn't take pains to specify when 
ordering his car or when buying new equipment." In short, when 
will the automobile user undertake to buy automobile tire cas- 
ings and tubes intelligently and to use them intelligently, getting 
away from imaginary benefits that, though they may look plausible 
and may cost him good money, are as worthless as if they were 
plainly labeled simply "humbug"? 

Yours very truly, 



THE DI 



RUBBER, CO. 




Don't look at the world through tires — colored glasses 
furnish a more pleasing perspective. 

Don't place too much confidence on tires from the junk shop ; 
there is many a slit that can be filled with chewing gum. 
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The Goodyear Tire 



"People Are Beginning to 
Use Tires Intelligently" 
— Goodyear 

Editor The Automobile: 

We will reply to the various ques- 
tions in your letter of Feb. 17 as fol- 
lows : 

(a) We began tire making in 1898. 

(b) The value of our output in 1900 
was $1,000,000. In 1910, $10,000,000. 

(c) In 1898 we had 70,000 square 
feet of floor space. To-day we have 
750,000 square feet 

(d) In 1899 we employed 100 peo- 
ple; 1902, 200; 1904, 400; 1908, 700; 
1909, 1,200; 1910, 2,300; 191 1, 3.OO0- 

(e) About 8 per cent, of our em- 
ployees are women. 

(g) Approximately, 75 per cent, 
of the weight of the tire is rubber. 

(h) 25 per cent, is cotton. 

(i) The average machine probably 
uses about six tires per year. 

(j) Most mileage will be obtained by using tires one-half inch 
larger in cross-section than size recommended in the usual tables. 

(k) Speed creates heat in the tire. Has a tendency to soften 
the rubber and cause the plies of fabric to separate. 

(1) The excessive weight tends to break down the walls of 
the tire. 

(m) Insufficient inflation probably causes more tire trouble 
than anything else. This is especially true of clincher tires, 
due to rim-cutting. Overloading comes next. 

(n) The most interesting condition in the tire industry now 
is the fact that people are beginning to realize the necessity of 
using their tires intelligently. This will do more to increase 
the life of tires than anything we can imagine in the way of 
improvements in construction. 

(o) We do not look for any radical departure from present 
methods of construction. There will be gradual improvement 
from time to time and more satisfaction in tire service as users 
become more familiar with the proper methods of treatment of 
tires. 

(p) Carbonic acid gas being more attenuated leaks through 
the rubber in the tube many times faster than air, with the result 
that tires are insufficiently inflated most of the time when this 
gas is depended on. If you would inflate your tires with carbonic 
acid gas you should inflate them at least once a day. 

(r) Every motorist should have a tire gauge. We never knew 
anyone expert enough to guess anywhere near the actual in- 
flation in a tire. 

(s) Grease and oils rot rubber. 

(t) If tires are in perfect condition water and mud have no 
effect on them unless the water should be permitted to get on 
the inside of the tire, where it will rot the fabric. If the treads 
are cut through the water will get into the fabric and rot it in 
this way. 

(u) Effect of intense heat is explained in "k." Cold affects 
rubber only slightly, unless rubber should be placed under severe 
strain at the same time it is subjected to extreme cold. In 
general, it is safe to say that ordinary degrees of heat and 
cold do not materially affect tires unless there is an accom- 
panying severe strain. 

(v) Speeding around curves throws a terrific strain into the 
walls of the tire, and consequently shortens tire life. 

(w) Rim-cutting is generally caused by insufficient inflation. 
There are a lot of tires that are insufficiently inflated, and where 
these are clincher tires they will be rim-cut. It is impossible to 
so injure properly made tires, on account of the construction of 
the bead and the rounding flange on which the tire rests on the 
rim. 



(x) We have probably covered this question already in others, 
(y) About the biggest advantage in the pneumatic tire is its 
resiliency, which adds materially to the life of the car. 

Yours very truly, 
THE GOODYEAR TIRE RUBBER COMPAHY. 



Auto. 




partment , 



kt _ Chamber of Commerce I* Author- 

AkrOn Tire StatiStiCS Ity for Some Big Figure* About 

the Tire Industry 

Akron, O., March 6— The Akron Chamber of Commerce has 
prepared a list of the eighteen rubber concerns of the city show- 
ing its importance in the amount of capital invested, time of 
organization and the number of people employed. The table is as 
follows : 

Firm Established Capital Employees 

B. F. Goodrich Co 1869 t20.000.000 5,000 

The Diamond Rubber Co 1894 10,000,000 4,500 

Goodyear Tire and Rubber Co 1898 4,000,000 1,700 

Firestone Tire and Rubber Co 1900 4,000,000 900 

American Hard Rubber Co 2,600,000 300 

Swlnehart Tire and Rubber Co 190'4 400.000 160 

Buckeye Rubber Co 1900 209,000 225 

Miller Rubber Co 1904 600.000 800 

Alkali Rubber Co 1904 1.000.000 350 

Star Rubber Co 1907 250,000 126 

Royal Rubber Co 1909 200,000 15 

Stein Double Cushion Tire and 

Rubber Co 1901 200,000 15 

American Tire and Rubber Co.... 1910 200,000 

Standard Rubber Co 1901 50.000 

Motz Tire and Rubber Co 1906 60,000 6 

Lyon Rubber Co 1904 16,000 15 

Federal Waterproofing- Co 100,000 

343,674,000 13,601 



The Trend of Events 



Points to the Further Refinement 
of the Automobl'e and to the 
Amelioration of theCond It Ions that 
React Against Its Efficient Use 



Points to the double spark magneto as a means for getting 
more power out of a given size of motor and to the 
fact that the more vigorous explosion resulting may 
bring on bearing and other trouble — this will be true of 
the motors that have a weak constitution. 

Points to more efficient radiators in order to avoid carbon 
accumulations in the combustion chamber space. It is 
being realized that over-heating of the motor results 
in the "cracking" of the gasoline, and it should be 
understood that the way to abort this trouble is to 
allow enough air to enter to feed a sufficient supply 
of oxygen to the fuel to save it from cracking. 

Points to superior inflating equipment for the tires in order 
to save them from the ills of flexure. More damage is 
done in half an hour on tires that are not properly in- 
flated than can be counted in 1,000 miles of normal 
service — power pumps are rapidly coming into use. 

Points to better spark plugs. The magneto is handicapped 
by poor spark plug equipment. If the spark plug 
breaks down at 2,000 volts, the magneto must cease to 
generate above this point. The ability of a spark is 
measured by the energy that is set free in the gap. 

Points to the use of better grades of steel than were em- 
ployed in the earlier types of cars, with less talk about 
heat treatment as the cure-all. 

Points to more care in the heating of the gasoline as it 
issues from the nozzle of the carbureter, so that the 
formation of carbon in the combustion chamber of 
the motor will be more nearly avoided. 
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Properties of Permanent Magnets Some of the 

Points That Have to Do with the Service Expectation of Steel for This Purpose 



IGNITION work, demanding the use of 
" a magneto, is being refined as experi- 
ence dictates, but there are quite a num- 
ber of important details that will have to 
be cleared up ere it can be claimed by the 
users of magnetos that they will be safe 
from petty annoyances and kept free of 
unnecessary costs. Some of the points that 
would seem to require attention are so 
basic in character that they will have to be 
taken up between the makers of magnet 
steel and the manufacturers of magnetos. 
Magnetism, as it is manifest in a perma- 
nent magnet, may be a well understood 
phenomenon by some of the magneto mak- 
ers, but it is not necessarily an open book 
to all. If it is well appreciated that the 
electromotive force induced in the induct- 
ors of a rotor is in direct proportion to 
the flux density in the air gap, it will also 
be understood that the flux density in the 
air gap is proportioned to the number of 
lines of force that emanate from the polar 
faces of the permanent magnets after leak- 
age is deducted. But since it is difficult to 
handle this problem in this way, it is usual 
to say that the flux of the magnetomotive 
force is at a certain density per unit of 
area of the section of the magnet as 
15,000 lines per square centimeter, or the 
equivalent per square inch, is a .possible 
value, unless it is preferred to take advan- 
tage of the more approved nomenclature, 
when the same information would be im- 
parted by saying: "The magnetic induction 
will be a certain number of Gauss per 
square centimeter of area of cross-section 
of the magnet," as, say, 15,000 Gauss. 

Magnets May Be So Highly Satu- 
rated That They Will Not 
Remain Long in That State 

When the inductors on the rotor cut the 
magnetic flux, as we may say, the induced 
electromotive force in volts will he more or 




Fig:. 1 — Connecticut high-tension magneto 
with self-contained secondary coil 



less, depending upon (a) the magnetic in- 
duction, (b) the number and speed of the 
inductors on the rotor, (c) the area of the 
polar horn, or the total of magnetic flux, 
so that it is of the greatest importance to 
use permanent magnets of the character that 
will afford the maximum of the magnetic 
flux, but it will be wrong to use magnets 
that will not continue to live up to a given 
standard. 

The difference between a permanent mag- 
net and an electro-magnet lies in the fact 
that the permanent magnet is supposed to 
retain its magnetism after the magnetizing 
force is removed. The electro-magnet, on 
the other hand, demagnetizes the instant 
the magnetizing force is removed. The 
magnetizing force is measured in ampere- 
turns; that is to say, the number of turns 
of wire that is wound around the magnet is 
counted and the current that is set up 
in the coil is measured when turns of wire 
multiplied by current in amperes equals 
ampere-turns; this is the magnetomotive 
force. 

In practice, it has been found that the 
more marked is the result of the applica- 
tion of the magnetomotive force, the less 
will be the permanence of the magnet. In 
other words, if a piece of iron is sub- 
jected to a magnetizing influence, if the 
iron is soft and pliable to the force, it will 
assume a higher value of the magnetic flux 
before it reaches the state known as "satu- 
ration." But this high value of the flux be- 
fore saturation is a sure sign that the metal 
will be of no commercial value in a per- 
manent magnet, due to the fact that the 
magnetism will not survive after the force 
is withdrawn. 

In the selection of the iron that is to be 
used for permanent magnet work, it fol- 
lows then that a compromise must be made 
between a high flux density and retentive 
qualities. It is useless to select metal that 




Fig. 2 — Heinze high-tension magneto with 
round section permanent magnets 



will deliver a high flux for a time. Mag- 
netos, as they are used for ignition work, 
should be dependable. 

What Are the Desired Properties 
of the Iron That Is to Be 
Used in Permanent Magnets ? 

It has been found that when the iron is 
as nearly pure as possible, it will respond 
to the magnetizing force to the greatest 
extent, but the magnetism will depart when 
the force is withdrawn. 

Remembering this, it remains to state 
that if the iron cannot be used in the nearly 
pure state, due to the fact that it will not 
temper, steel is the proper metal to employ 
for permanent magnet work. The reason 
for this lies in the fact that steel will take 
on temper. The temper is necessary, due 
to the fact that magnetism takes up a per- 
manent residence in the metal if it is tem- 
pered. What is it that is at the bottom of 
the retention of the magnetism in steel 
when it is tempered? May we not con- 
clude that the magnetomotive force is per- 
manently set up in the tempered metal, 
whereas in soft iron, the magnetomotive 
force is only imparted to the iron for the 
period when it is applied through the use 
of the magnetizing coil. Now, since a 
magnetizing force is measured in ampere- 
turns per unit of length (ampere turns per 
centimeter of length), it remains to be ob- 
served that the magnetomotive force of a 
permanent magnet is a certain measure per 
length of the magnet. This is an important 
detail ; if the magnet is one unit in length 
(say one centimeter) the magnetomotive 
force will be of a certain value as reflected 
by that length. But if the length is doubled 
the magnetomotive force will be doubled 
also. In other words, the magnetomotive 
force of a permanent magnet is that of a 
unit of length multiplied by the units of 
length of the permanent magnet. 




Pig. 3 — U & H magneto of the true high-ten- 
sion type for two-point Ignition work 
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In building a magneto, under the circum- 
stances, some skill must be displayed in the 
determination of the length of the magnets. 
But is this skill to be on a fixed basis? 
Will the length of the magnets be the same 
in all cases, taking no account of the char- 
acteristics of the material? We think not. 
The magnetomotive force is but one of the 
properties of the material. Since the mag- 
netic "reluctance" is not the same in all 
the grades of the steel used for the pur- 
pose, the flux density (magnetic induction) 
will vary to a marked extent, according to 
the law, which may be expressed as fol- 
lows : 

When, 

B = magnetic induction ; 
H = magnetizing force; 
U = magnetic permeability ; 
B 

U = 

H 

B = U H 
and, 

F 

H = 



m 

F = the force as measured in dynes ; 
and 

m = strength of pole. 

In the light of these expressions, remem- 
bering all of the relations, some of which 
are omitted since they would unduly com- 
plicate the situation, it remains to point 
out that while the magnetomotive force 
of a permanent magnet is dependent upon 
the length of the magnet, even so the reluc- 
tance of the magnet increases also with 
the length of the magnetic circuit, so that 
the possibility of making a magnet of such 
a length that the magnetic induction would 



be excessively reduced despite the high 
magnetomotive force, due to high mag- 
nectic reluctance, is a grave menace. 

What Are the Properties That Are 
Mostly Desired in the Steel? 

Shape — in other words, section — of a per- 
manent magnet must be considered. This 
point must be taken account of in view of 
the qualities that may be imparted to the 
iron in the process of heat treatment. If 
it is admitted that the degree of hardness 
will depend upon the shape and condition 
of the metal as well as upon the compo- 
sition, it remains for the maker of mag- 
netos to find out what is the most effi- 
cacious shape or section, and conform to 
this requirement. 

Granting that nearly pure iron makes the 
best electro-magnet, but that it cannot be 
used in permanent magnets due to the lack 
of retentivity, it remains to so fabricate 
the steel that it will hold as much as pos- 
sible of the magnetic properties that are 
mostly desired, and have the added value of 
high retentivity. Carbon has been found 
to impart much of the desirable quality. 
Too much carbon is detrimental. If carbon 
steel is used, that is, steel that is as pure 
as possible, excepting that carbon is added 
to give it the tempering property, it is con- 
ceded that the carbon should not be under 
60 points, nor has it been found that more 
than 80 points carbon should be present. 
Increasing carbon has the effect of making 
the magnet more retentive, but the flux 
density (magnetic induction) decreases, 
due, no doubt, to the higher magnetic re- 
luctance of the material, and perhaps lower 
magnetomotive force. 

It has been found that increasing carbon 



decreases the net result as a permanent 
magnet, and those who have struggled with 
the problem, taking this fact into account, 
have expressed the opinion that the reten- 
tivity of the magnet will be below the best 
requirement if the carbon is even as low as 
60 points, and that the magnetic induction 
will be too low if the carbon is increased 
to 90 points. The next advance was in the 
direction of alloying, and, with tungsten, 
lowering carbon, it was possible to increase 
the retentivity without lowering the mag- 
netic induction. 

Points to Be Remembered in Tak- 
ing Advantage of Alloy Steel 
for Magnets 

Granting that tungsten steel is a superior 
material to use, considering the present 
state of the art, it remains to settle upon 
the chemical composition of the steel, and 
then discuss the effect of the several meth- 
ods of fabricating the same. While there 
are quite a number of these fabrics, and 
excellent claims are made for each of them, 
it will suffice here to pick out one or two 
of them, assuming that they are among the 
best for purposes of illustration here. 

TUNGSTEN STEEL FOR USE IN THE 
BETTER CLASS OF MAGNETO WORK 

Chemical Competition 

Tungsten 5.50 to 6.00 

Carbon 0.70 to 0.80 

|»> con 0.16 to 0.i5 

Sulphur 0.03 max. 

Phosphorus 0.015 max. 

Manganese 0.30 to 0.35 

It has been found that the tungsten is of 
not added value above the maximum con- 
tent as here given, but it is believed that it 
should not fall below the minimum value 
stated. In relation to carbon, it is the con- 
tention that it should not go above 80 
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Fig. 10 — Rambler magneto Installation, 
showing a short shaft drive with a flanged 
Joint between it and the gear In the housing 




Fig. 11 — Thomas Model M magneto Instal- 
lation with a special form of universal Joint 
between it and the gear in the housing 




Fig. 12— Cole "30" magneto installation, 
showing how the drive is common for the 
magneto and the centrifugal pump 




Fig. 13 — Chalmers magneto installation on 
the "30" driven by the same shaft as for the 
water pump 




Fig. 14 — Cadillac Model "30" motor, show- 
ing the magneto In place and driven by a 
shaft that also furnishes power for the force- 
feed oiler 



points. This steel is known as Grade M.G. 
No. 22, as made by the Lindenberg Steel 
Company. 

It is worthy of note that this steel is 
produced by the electric process and that 
the "heats" are never greater than 3 tons. 

An inferior grade of magnet steel, suit- 
able for use in the making of electrical in- 
struments, comes from the same mill, as 
follows : 

TUNGSTEN STEEL FOR USE IN ELEC- 
TRICAL INSTRUMENTS 

Chemical Compoiltllon 

Tungsten 4.80 to 6.20 

Carbon 0.65 to 0.70 

Silicon 0.15 to 0.25 

Sulphur 0.03 max. 

Phosphorus 0.015 max. 

Manganese 0.30 to 0.35 

1 

The main recommendation of this grade 
of tungsten steel lies in the lower price at 
which it can be had. It is claimed that 
electrical instruments of a satisfactory 
grade are produced with this material. If 
so, there is no reason for employing the 
higher grade of tungsten steel for this pur- 
pose, but it should be appreciated that mag- 
netos, of the class for which there is a 
lasting demand, should have the better 
grade of steel. 

Influence of Tonnage Upon Qual- 
ity of the Steel 

The great difficulty attending the rating 
of steel lies in the fact that the chemical 
composition may be the same for several 
grades of the steel. A part of the varia- 
tion in quality may be traced to methods of 
fabrication, but even when the chemical 
composition and the methods of fabrication 
are the same, it still remains to observe that 
there will be differences to contend with, 
as the process used, i.e. (a) Basic open- 
hearth, (b) Basic Bessemer, (c) Acid open- 
hearth, (d) Crucible, (e) Basic electro- 
steel, and (f) Acid electro-steel, which, by 
the way, is the newer process. 

After taking proper note of all of these 
possibilities, the problem is only half 
solved. It is known in steel mills that fine 
grades of steel cannot be had in large heats. 
Tool steel, for illustration, if it is of the 
finest grade, is made in small crucibles, or 
in electro-furnaces of a capacity of not 
more than 3 tons per heat. 

Quantity production defeats quality, re- 
ferring, of course, to the finer quality of 
steel as it is used for the superior tools 
and, let it be said, permanent magnets. 
When the steel is being ordered, under the 
circumstances, it is useless for the pur- 
chaser to rely upon chemical composition, 
or even the process, so far as that is con- 
cerned. To be sure of the right grade of 
material, it is necessary to specify the ton- 
nage of the heats. This idea is a new one 
from the point of view of the automobile 
engineer, nor is it the foundation of a 
doctrine that will set well upon the stom- 
ach of the average steel-maker. The fact 
remains that the best magneto work comes 
from the makers who adhere to this prac- 
tice, and the only way to compete success- 
fully is to go and do likewise. 



Discussing Some of the Reasons 
That Underlie Present Ex- 
acting Practice 

In practice, the coercive force of the 
magnet seems to be a property that is better 
appreciated than some of the more con- 
ventional magnetic properties. When it is 
said that a set of horse-shoe magnets, such 
as are used in some of the accepted forms 
of magnetos, will lift, say, 40 pounds, this is 
a measure of the coercive force. If a set 
of magnets is composed of two horse-shoes, 
one over the other, and they, in turn, are 
made of 3-8 x 1 1-2-inch bars, a coercive 
force of 40 pounds is a high value, and in 
such a set of magnets there is danger that 
the retentiveness will be of a somewhat re- 
ceding value. A test, involving the use of a 
fine grade of electro-steel, made in a 3-ton 
furnace, showed a coerciveness of 36 
pounds when the magnets were first mag- 
netized, but after 50,000 miles of service 
as measured in an* automobile, the coer- 
civeness fell away to 32 pounds— this set 
of magnets were of the dimensions as above 
given. In another test, when the coercive- 
ness was 40 pounds, using a set of magnets 
of the same dimensions, the coerciveness 
diminished to a nominal point almost at 
once, thus indicating that the retentiveness 
was too low to make it possible to consider 
the use of this grade of steel. 

The average user of an automobile, if he 
desires to test his magnets for coerciveness 
— lifting power — has little to do beyond 
hanging a weight on the "keeper" and, add- 
ing the weight of the keeper to the weight 
that he uses and ascertain, thereby, the 
lifting power of the magnets. It would 
be too much to expect that the lifting power 
would be quite 40 pounds, but it should not 
be below 30 pounds. In making a rough 
test of this sort it is necessary to have 
good contact between the keeper and the 
ends of the magnets to be tested, and the 
best way to obtain this contact is to have 
the ends of the magnets ground, and then, 
by "bluing" the surfaces, using Prussian 
blue, make sure of a good surface con- 
tact all over. 

Relative to Some of the Promises 
That Failed to Materialize 
in Actual Practice 

Regarding the shape of the metal used 
in the magnets, there is little to be said 
after it is shown that a given shape pro- 
duces the maximum of result. The fact 
that some particular shape is popular means 
nothing unless it can be proven that that 
shape affords a better result. The mass of 
metal used has bearing upon the result, and 
in many of the better makes of magnetos, 
according to data in hand, it is usual to 
expect an induction of 60,000 Hues of force 
per kilogram of the steel used (about 25,000 
lines of force per pound of metal) and it is 
necessary to employ such an amount of the 
steel as to approximately check up with this 
estimate. 

Nickel steel is so popular that it is ex- 
tremely difficult to get some makers to un- 
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derstand that it is not good for this class of 
work. Nickel has properties that are valu- 
able in structural materials, but an electro- 
magnet, or a permanent magnet, does not be- 
long in the category of structures, leastwise 
the primary consideration is beside the 
question of mechanical strength, and if the 
magnets do have to serve as members in 
the structure from a strength point of view, 
it is well within the ability of a very ordi- 
nary grade of steel to accept the respon- 
sibility. From the electro-magnet point of 
view — and permanent magnets form, if any- 
thing, a more exacting class — nickel causes 
a decrease of retentivity, although it does 
add to the coercive force. With 26 per 
cent of nickel the material becomes non- 
magnetic. In the process of heat treatment 
it has been found that, at 900 degrees centi- 
grade, and quenching, the coercive force 
of the nickel alloy is greatly diminished. 

Taking tungsten, holding carbon at a 
nominal point, the iron, so made, is not sat- 
isfactory for permanent magnets. This is 
as much as to say that a binary of tungsten 
and iron is not a good material to use. Add- 
ing carbon within certain limits, as before 
indicated, seems to afford qualities that are 
desirable. It is frequently claimed that 
vanadium added to the mixture would be 
beneficial. 

Retentivity Is the Most Desired 
Value From the User's 
Point of View 

Manganese as it is ordinarily present in 
steel is not with the idea that it is of any 
great value from the permanent magnet 
point of view. It is claimed for this element 
that it adds to the coercive force, but that 
in retentivity it decreases. It is impossible 
to seriously consider any type of permanent 
magnet that has a low retentivity rating. 
Manganese steel, holding up to 4.5 to 6.0 
per cent, of manganese, has been used for 
permanent magnets, but such fabrics are 
not now in vogue. At 10 per cent, of man- 
ganese the retentivity is nil. 

Chromium, due to its popularity in struc- 
tural work, has been mentioned for perma- 
nent magnet work, but experiment seems to 
show that it is not a good element to use. 
By adding carbon, up to the usual point as 
it obtains in permanent magnets, it is pos- 
sible to put up with chromium, but it re- 
mains to be proven that the chromium adds 
anything to the value of the product. This 
element does add to the cost, difficulty of 
working and the chances of failure. 

Molybdenum, if it is present without car- 
bon, is of no recognized value. With car- 
bon this element has value. Some of the 
permanent magnets that have been made 
with carbon and molybdenum were regarded 
as excellent specimens. It is more than 
likely that this element is present in quite 
a number of the steels that pass current 
for permanent magnet work. It is also 
likely that molybdenum and tungsten go 
together with carbon in good grades of 
magnets. 
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No matter how good the material may be 
from the point of view of the maker of 
magnetos, if he disregards the factor of 
retentivity the user of the magneto is bound 
to find, at his cost, that the magneto will 
fail him, perhaps within a month, maybe 
within a six-month, but, at all events, 
sooner or later, and, after all, what he 
most desires is a magneto that will work 
when it is new and continue to work as 
long as may be required, or, at all events, 
until the motor wears out. It is frequently 
claimed that the magnets may readily be 
rejuvenated, and that it merely remains for 
the user to remove the magnets and have 
them re-magnetized. Very fine! But the 
user does not invest in an automobile for 
no better purpose than to go into the busi- 
ness of rejuvenating permanent magnets. 
Nor will it be necessary for him to do so if 
the magnets used are so designed, of such 
metal, that the magnetism will manifest 
itself on a constant basis, or nearly so. 
True, this quality puts the maker of the 
magneto to some trouble. It is necessary 
for him to use more steel, more inductors 
on the rotor, and to adjust the speed of 
the rotor to suit the weaker field, if it may 
be said that a magneto of excellent reten- 
tivity will have a diminished value of the 
flux of the magnetic force. 



Standardize the Installation 
of Magnetos 

PURCHASERS of automobiles, like in- 
vestors in any other field of endeavor, 
are conservative, and it is pleasing to them 
as investors to find as many safeguards 
around their investment as can be had at a 
reasonable cost. It would not be desirable 
to add to the safeguards to an extent that 
would bring the expense account up above 
the value of the improvement. When a 
purchaser goes after a car, beyond getting 
an automobile that would seem to check up 
with his immediate requirement, he is con- 
fronted by the future, and if he is a think- 
ing man he will know that the time must 
come when it will be necessary for him to 
make alterations, repairs, or additions to his 
car in order to preserve the integrity of the 
investment. This is not to say that the 
automobile when it is purchased may not be 
up to the intended and fitting requirement, 
but, it makes no difference how good a car 
proves to be, the time must arrive in the 
course of its life when it will be expedient 
to make repairs with the idea of obtaining 
further service, but it would be inexpedient 
to incur a large cost in repairing the car 
unless it could be shown that the added in- 
vestment would bring its measure of re- 
ward. 

Reducing this idea to a discussion of the 
ignition problem, it would not be difficult to 
find quite a number of automobiles that 
were benefited in the course of their life 
either by replacing the old magneto with a 
new one of the same make or by the instal- 
lation of a new magneto of some other 
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Fig. 15 — Amplex 2-cycle motor, showing 
magneto that is designed to advance the 
spark nearly 60 degrees 




Fig. 16 — Speedwell motor, showing the 
magneto Installation and the shaft drive 
common to the magneto and the water pump 




Fig. 17 — Stearns 30-60 motor, showing the 
magneto on a shelf driven by a shaft with a 
universal joint between it and the gear in 
the housing 




Fig. 18— Stoddard -Dayton "30" motor, with 
the magneto on a shelf close to the gear case 
from which power is taken 




Fig. 19 — Hupmobile, showing the method of 
Installation of the magneto and the cover 
over the gear of the drive 
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make. It would add nothing to the cost of 
either the magneto or the motor to which 
it is to be attached were the methods of in- 
stallation standardized so that any make of 
magneto could be attached to any make of 
motor without having to do machine work, 
or otherwise change the makeup of the 
mechanisms. That it would be an advan- 
tage to realize interchangeability in this re- 
gard would be true even at a considerable 
extra cost, but when this advantage can be 
obtained without any extra cost at all it 
does seem as if this is a plea for inter- 
changeability of parts that cannot be re- 
sisted by wise and progressive designers. 

From the automobile makers' point of 
view there is an argument in favor of 
standardizing the ignition equipment and 
the methods of its installation. If a maker 
contracts for 10,000 magnetos, and the 
builder of the magnetos, for any reason, 
fails to live up to his contract, if the 
maker of these automobiles has so designed 
his motor that it will only accommodate the 
magneto contracted for, it is difficult to see 
how the automobile maker is going to ex- 




Flgr. 20 — Hudson magneto Installation util- 
izing a lateral shaft and a spiral gear for 
the drive — magneto located on right side of 
motor 




Pig. 21 — Glide motor, showing the magneto 
on a shelf taking power from a gear in the 
half-time case — the magneto Is located high 
up 




Fig. 22 — Everltt "SO" motor, showing the 
magneto drive through the water pump with 
an Oldham joint between 



tract himself from his dilemma at a reason- 
able cost, or how he will be enabled to de- 
liver the automobiles to the awaiting public 
at the propitious time. 

Just what it would cost an automobile 
builder to maneuver himself into a situa- 
tion as here described is hard to estimate. 
There would be a considerable effort re- 
quired in the rebuilding of the motor case 
so that it would accommodate some other 
make of magneto, and it would be ex- 
tremely difficult to convince an exacting 
clientele that the makeshift would be a de- 
sirable investment, but none of these diffi- 
culties would measure up with the loss that 
would come were the maker of automobiles 
to be put back for a whole month in the 
delivery of his product. 

It is worth while saying that magnetos 
do not differ from each other in general 
proportions to a very great extent, as they 
are now made, and it would require but a 
small effort on the part of a suitably en- 
dowed committee to unify these small dif- 
ferences and place the question of installa- 
tion of magnetos on the high plane where 




Pig. 23 — Firestone-Columbus motor pre- 
senting the Mea magneto on a shelf, driven 
through the water pump 




Fig. 24 — Maxwell motor, showing the mag- 
neto on a plate back of the cylinders, bring- 
ing it under the foot boards 




Fig. 25 — Matheson motor, showing the 
magneto and how it is housed In by the 
flanging of the motor case 



it will have to be ere it can be said that 
this phase of automobile building is a 
settled matter. 

In the early days of the building of auto- 
mobiles the stock arguments among sales- 
men were founded upon the differences that 
resided in the automobile that they repre- 
sented as compared with the automobiles 
of their competitors. It did not take the 
users of cars a long time to discover that 
these differences were to their sorrow, nor 
are they to be abhorred on the ground that 
an innovation is to be shunned, but for the 
reason that it puts all of the purchaser's 
eggs in one basket, so to say, which is a 
practice that wise men do not recommend. 
A more enlightened automobile public con- 
fronts the makers of cars to-day, and the 
key to success is held in the hollow of 
the hand of the statuesque figure known in 
modern plants as "Standardization." 



Don't fear your self-appointed enemies; 
they are more scared of you than you can 
be of them. 




Fig. 26 — Derain motor, showing the mag- 
neto on a short shaft with an Oldham Joint 
between the magneto and the gear 




Fig. 27 — Marmon motor, showing the mag- 
neto on a shelf, driven by a shaft that also 
delivers power to the water pump 




Fig. 28 — Lozler motor, showing the magneto 
In a shelf and a short-shaft drive with a 
flanged connection between it and the source 
of power 
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installation and the shaft that also furnishes located on a shelf and driven by a shaft B-M-F plant— magneto and water pump 
power to drive the water pump extending out from the half-time case driven by a common shaft 




Fig. $0— Packard motor, showing the In- ' Fig. 33— National motor presenting a mag- 

stallatlon of the Packard-Elsemann mag- neto drive that Includes a tumble shaft be- 

neto locating the magneto close up to the tween magneto and pump, which Is also 

driving member driven by same gear 



Fig. 36 — Sternberg motor of the double op- 
posed type, placing the magneto on the top 
of the case taking power from the timing; 
gears 




Fig. 31 — Velie motor, with the magneto lo- Fig. 34 — Moon motor driving the magneto 
cated at the rear, taking power from the and the water pump from the same source of 
half-time case at the front power 



Fig. 37- 

for the magneto and water pump— si 
the magneto on the right side of the motor 



Adams motor, with a lateral drive 
magneto and water pump— showing 



f^n-m j n rr 1? vranfc Catalogue of Future Happenings in the Automo- 
VjUIlllIlg .E/V Cilia bile World That Will Help the Reader Keep His 



Help 

Dates Straight — Shows, Annual Meetings and Other Events 



Shows and Exhibitions 

Mar. 4-11 Boston, Mechanics' Building, Ninth Annual Show, 

Licensed Automobile Dealers' Association. 

Mar. 4-11 San Francisco, Cal., Annual Show, San Francisco 

Motor Club. 

Mar. 7-11 Des Moines, la., Third Annual Show, Des Moines 

Automobile Dealers' Association, Coliseum. 

Mar. 14-18 Syracuse, N. Y., Third Annual Show, Syracuse 

Automobile Dealers' Association, State Armory- 
Mar. 14-18 Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 

Mar. 15-18 Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, First Regiment Armory. 

Mar. 18-25 Pittsburg. Annual Show, Pittsburg Auto Show 

Association (Inc.), Exposition Hall. 

Mar. 25-Apr. 1... Buffalo, N. Y., Fourth Power Boat and Sports- 
men's Show, Sixty-fifth Regiment Arsenal, Buf- 
falo Launch Club. 

Mar. 27-30 Jacksonville, Fla., Beach Races, Jacksonville 

Motor Club. 

Mar. 25-Apr. 8 Pittsburg, Fifth Annual Show, Duquesne Garden. 

First Week, Pleasure Cars; Second Week, Com- 
mercial Trucks. Automobile Dealers' Association 
of Pittsburg, Inc. 

Mar. 18-25 Montreal, Can., Automobile and Motor Boat Show, 

Drill Hall, Automobile and Aero Club of Canada. 



Race Meets, Runs, HUl-Cllmbs, Etc 

Mar. 27-30 Jacksonville, Fla., Beach Races, Jacksonville 

Motor Club. 

April 29 Quttenberg, N. J., Track Races. 

April 8-9 Los Angeles, Cal., Twenty-four Hour Track Race, 

Los Angeles Motordrome. 
Date indefinite.. .Oakland, Cal., Track Races, Oakland Motordrome 
Date indefinite. . .Shreveport, La., Track Races. 

April 29 Philadelphia-Atlantic City Readability Run, 

Quaker City Motor Club. 
Mar. 12 Los Angeles, Cal., Track Match Race, Los Angeles 

Motordrome. 



Mike — Phwat's the matter wid yur face, Casey? 

Casey — I was cumin' down the streat last night and at th' cor- 
ner of Thirty-fourth streat I was introduced to wan of thim 
milionairs. 

Mike — G' on, when did locomotives look like thim money- 
bugs? 

"Faith," broke in Casey, "this wan was bowling along in an 
automobile." 
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TRANSPORTATION problems are receiving the at- 
tention of every thinking merchant, but an investi- 
gation of the subject fails to disclose any serious attempt 
at keeping proper records of the cost of delivering goods ; 
moreover, so it would seem, the datum in relation to the 
transfer of goods by horse-drawn vehicles is quite as 
meagre as it is in the automobile undertaking. It seems 
to be the practice in the delivery field to disregard the 
items of cost, perhaps on the ground that the delivery of 
goods is a necessary evil. The doctrine of adding one 
evil to another, which has apparently been practiced in 
this field for many years, probably accounts for the un- 
certainty which prevents the average merchant from tak- 
ing the initiative along the newer lines. It is easy to 
understand how a business man reaches the conclusion 
that he should go slowly when it comes to an investment 
of some moment, if the information at his disposal is so 
lacking that he cannot even tell where his money goes. 

* * * 

THOUSANDS of estimates of the cost of delivering 
goods have been made in the course of the last few 
years, and it is a great misfortune that nearly every one 
of these estimates was the merest dream put into words 
by men who, when they went in quest of actual datum, 
found that it was not to be had. It was only the other 
day that the Editor of The Automobile went to a large 
trucking concern in New York, and after a painstaking 
effort to obtain data that should be available as the result 
of many years of business, had to go away without a 



scrap of information that would be worth a cent. This 
large establishment has been doing business all these years 
without learning what it costs to buy and maintain 
horses, or the expense of the upkeep of trucks, or how 
much oats is purchased per month, or the value of 
blankets, or the other items of cost of maintenance that 
have to be reckoned in if an estimate is to be made of 
the value of horse-drawn trucks in commercial pursuits. 
The manager of this concern stoutly maintained that 
freight automobiles were no good. But when he was 
accosted on this point he reluctantly admitted that he 
never inquired into the matter at all. 

* * * 

CDUCATIONAL methods will have to be pursued in 
the automobile business for a number of years in 
order to correct the evils that seem to permeate the freight 
automobile situation. It is just possible that the men who 
now have charge of the delivery of goods jn the large 
mercantile establishments will mend their ways, but if 
they persist in the disregard of business principles they 
will ultimately be supplanted by those who will have the 
good sense to keep a record of what they do for the 
purpose of profiting by experience. There seems to be 
a certain fixed attitude that governs the conduct of a 
great many men as they are confronted by the automobile 
problem, and they are wont to say: "We are from 
Missouri," although there is not one among them who 
would not starve to death within nine days were he to 
maintain this "show me" attitude toward his own kitchen. 

* * * 



DOSTON is being entertained by the Ninth Annual 
Automobile Show, and the makers of automobiles, 
flanked by a large number of accessory makers, are dis- 
playing their wares in Mechanics' Hall to an audience 
that if it were critical last year is critically intelligent 
to-day. The earlier attitude of the patrons of the auto- 
mobile show was expressed in the interrogation, "What 
kind of an automobile shall we buy?" This year has 
witnessed the birth of a poor crop of question marks, 
placing in substitution an audience that is fully alive to 
the measure of its need, and capable of describing its 
requirement, leaving it to the exhibitors to deliver the 
goods or go back home. But it is to the credit of the 
automobile business that the patrons of the industry are 
expressing satisfaction, and the volume of business that 
is being done is of the kind that places well-made auto- 
mobiles at the disposal of the purchasers. 



A RMY transportation is a theme of which the auto- 
mobile industry has only heard the beginning, and 
that the army will have to be lifted out of its thraldom 
either by a process of elimination or through educa- 
tional methods, seems to be true, if it may be taken for 
granted that the expression as it is made in a letter 
which appears in The Automobile this week is founded 
on common belief among the men of military affairs. 
If the army in 191 1 is bound by the dictum of the Roman 
conquerors, i. e., "An army crawls on its belly," it merely 
goes to show that the army's estimate of the value of 
a freight automobile, and the work it is capable of doing, 
has been formed by the officers who are riding around 
Washington in high-speed passenger automobiles. 
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Happenings of the Week in Various Parts of the 
Gathered by the 85 Special Writers 
and Correspondents of "The Automobile" 



News Section SEE? 



Contest Board Commutes Case-Strang Sentence — Preliminary Meeting of the A. M. A. A. — Vice-President 
DeLisser, of the United States Motor Company, Relates His Experience With Some Prospectives — Big Entry 
List for 500-Mile Race at Indianapolis — Pittsburg Show Will Continue Three Weeks — Reeves Addresses 
Y. M. C. A. Students — Short News of the Trade From All Sections of the Country — Some Points Regarding 
Accessories Picked Up at the Boston Show 



Contest Board Commutes Case-Strang Sentence 



COMMUTATION of the sentence imposed upon the J. I. 
Case Threshing Machine Company and Lewis Strang, 
its racing manager, for failing to put in an appearance 
at the recent race meeting at New Orleans was made Wednesday 
after all the facts in the case had been considered by the Contest 
Board. The original penalty was to have been one year's dis- 
qualification for both company and driver, but after the hearing 
on Wednesday the board reduced the sentence to thirty days in 
each case. As the disqualification took place as a result of a 
cause that accrued on February 24, the time will be up March 
26 and the cars and driver will be eligible to compete in the 
Jacksonville races scheduled for the latter part of this month. 

The facts as they were presented to the board showed that 
Strang had been ill and on account of his illness was unable to 
complete the racers. Because he was in full charge of the team 
and cars, the Case company did not take it upon itself to notify 
the race promoters of the hitch in the arrangements and affidavits 
from Strang were introduced to show that he was unable to do 
so. He did wire the promoters of his inability to start, but the 
telegram was only received the day before the meeting. 

Other matters that were adjudicated by the board were as 
follows : The San Antonio International Fair Association which 
staged an Oldfield race meeting after the ban had been placed 
upon that driver was suspended for three months. The associa- 
tion has an application for registration on file with the board 
which will be acted upon after the term of the suspension is com- 
pleted. 

The Ascot Park track was also given an extra penalty of 
three months for allowing an outlaw meeting on January 7-8 
and all the officials and drivers were given that length of sus- 
pension. In addition to those who were suspended some time 
ago for similar cause, Frank Chance, who acted as starter, was 
given a year and the same penalty was given the automobile 
editors of the Los Angeles Examiner and Times who acted in 
official capacities at the meeting. James B. Ryall and Arthur 
Okeman, both of whom have been drivers registered with the 
board, were suspended for a year. 

Sanctions were granted to the Guttenberg (N. J.) track, the 
Indianapolis Speedway, Amarillo (Tex.) Speedway and the State 
Fair Associations of Louisiana and Texas, which are located at 
Shreveport and Dallas respectively. 

The representative of the board who has been busy for a month 
preparing a tentative plan for a closed racing circuit passed 
through New York this week and during his visit made a pre- 
liminary report of his findings to Chairman S. M. Butler. Mr. 
Butler states that the full report of this representative will be 
made next week. The tenor of the preliminary report was favor- 



able and hopeful and it is considered as good as settled that the 
circuit idea will be realized this season. It is understood that 
enough signatures have been secured to insure the project. 

As far as the national reliability tour is concerned the state- 
ment is made unofficially that the route will be from Washington 
to Ottawa and that the start will be in the latter part of June. 
The course may be by either of three routes. The first of these 
is via Philadelphia, Binghamton, Saratoga, Quebec to Ottawa, 
occupying seven running days; the second of these would be 
slightly more direct, cutting out Quebec, but following a slightly 
longer route in New York State. The third would be by the way 
of Philadelphia, Binghamton, thence across the southern tier of 
counties of Western New York, crossing the Niagara river at 
Buffalo and thence around the west end of Lake Ontario and 
through the thickly populated section of Ontario to Ottawa. 

Chairman Butler is working upon a plan to secure the co- 
operation of all the race tracks in the country in a vast registra- 
tion scheme. So far most of the big cities have joined the move- 
ment, particularly those for which tentative grand circuit dates 
have been arranged. The State of Pennsylvania has registered 
more half-mile tracks than all the rest of the country combined, 
but Mr. Butler is making an earnest effort to secure a similar 
volume of registrations in other sections. 



Independents Meet and Incorporate 

Meeting for the first time since organization, which was accom- 
plished in rough form during the last week of 1910, the Automo- 
bile Manufacturers' Association of America assembled in New 
York last Tuesday. The meeting was held in the new quarters 
of the organization in the Day and Night building and was at- 
tended by a rather small number of representatives of the in- 
dustry. 

President Campbell and several others heard the reports of the 
tentative committees, the chief of which was the one which has 
had charge of the incorporation of the organization. The future 
of the association was discussed in some detail and trade condi- 
tions were considered from the viewpoint of the manufacturer. 
Adjournment was taken to a date to be selected some time in 
the future. 



Diplomats in Great Luck 

Washington. D. C, March 6— Under a ruling of the Secretary 
of the Treasury the regulations as to automobiles of foreign 
manufacture imported into this country by owners for hona-fide 
touring purposes, under bond for a period of three months, has 
been amended to a six-months' period. 
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What the Purchaser Might Expect dent Horace 

DeLisser of the United States Motor Company Has Something to Say for 
the Benefit of the User 



WE have no agents! This sort of a statement at the 
bottom of an advertisement in an agricultural mag- 
azine is frequently the foundation of a smile, and the 
occasion for mild amusement. The idea seems to be that the 
goods so advertised should be more attractive to the prospective 
buyer. The farmer, be it understood, is the mainstay of the 
mail-order house, and is the individual who usually insists upon 
buying his farm machinery, pitch-forks, milk-cans, as well as his 
dress suit, direct from the manufacturer at wholesale prices. This 
does not signify that the merchandise so purchased will be low 
of price. The dominant idea of our agricultural friend is founded 
on his imagination that he is dealing directly with the maker, 
thus beating the middleman out of his profit. 

I am constrained to generously disagree with this ilk of far- 
mer and his kind, as his reasoning is brought forcibly to my atten- 
tion in the letters which express with vehemence worthy of 
better things the idea that he would not be so "easy" as to buy an 
automobile from the automobile dealer controlling that territory. 
Moveover, the objectors to dealing with district representatives 
are not all in the farming business, as the following extract from 
a letter which was written by a physician will show : 

"I have a very concise idea of just what I want in the motor 
car line, but the obstacle is the great graft connected with such a 
purchase. The intervention of the middleman is superfluous, ex- 
cept for the honor to affix a two-cent stamp to my order, and 
lining his pocketbook with a hundred or two of my hard-earned 
dollars for his trouble. Don't you think that a commission of 
10, 15 or 20 per cent, on such an order is an exorbitant amount 
of money to pick up on a do-nothing and a risk-nothing job?" 

I do not know whether the doctor has bought a car or not. If 
the doctor is as good a physician as he is unwise in his ideas 
about automobiles, he should have no trouble in paying the agent's 
commission. At all events, if it is clear that automobiles must 
be made in quantity if the price is to be low without affecting 
quality, it remains to observe that an extensive market must be 
established for them ; and a product of considerable magnitude 
rannot be sold to users without the aid of distributors. 

Were the doctor to be confronted by his own logic*, his suffer- 
ing patients would entertain medical advice from the fountain's 
source — the university. The dealer does not receive his commis- 




sion for the small service which is represented in the purchase 
of a two-cent stamp and the mailing in of an order. If the agent 
is a man of intelligence, and he must be to retain his position in 
a company of stamina, his time is taken up in the extension of 
courtesies to his clientele, adjusting automobiles, instructing, and 
in making both ends meet. 



Hoosier Sweepstakes Well Filled 

Indianapolis, Ind., Mar. 6 — Thirty entries for the 500-mile in- 
ternational sweepstakes for which a purse of $25,000 has been 
offered by the Indianapolis Motor Speedway have been received 
so far. Under, the conditions of the event, the cars must have 




The White exhibit in the basement of Mechanics' Building, Boston 



Among the accessories at. the Boston Show — Royal Equipment 
Co., Bosch Magneto Co., Truitault-Hartfbrd Co., Star Rubber Co. 
and the McCue Co. 

a piston displacement of less than 600 cubic inches, but are not 
limited as to minimum weight conditions of the stock car rules. 

The list to date includes the following cars, specifications and 
drivers. The race will be held on Decoration Day, May 30 : 
Piston 

Car Dlspl'em't Driver Entrant 

Case 284 Strang J. I. Case Co. 

Simplex Special Simplex Auto Co. 

Inter-State 390 Baldwin Inter-State Auto Co. 

National "40" 447 Altken Nat'l Motor Vehicle 

Pope-Hartford 390 Dlsbrow Pope-Hartford Co. 

Pope-Hartford 390 Fox Frank P. Fox 

Westcott Special Knight Westcott Motor Car 

Case 284 Jagersburger J. I. Case Co. 

Case 284 Larsonneur J. I. Case Co. 

Stutz 390 Anderson Stutz Auto Parts Co. 

Mercedes 583 Wishart Spencer E. Wlshart 

Amplex 443 Turner Simplex Motor Car Co. 

Marmon Nordyke & Marmon 

Marmon Special Dawson Nordyke & Marmon 

Knox ■ • • Belcher Knox Auto Co. 

Marquette-Buick 594 Wadsworth Warren 

Marquette-Bulck 594 Wadsworth Warren 

Benz or Fiat . • • Hearne Edward A. Hearne 

Alco 579 Grant Am. Locomotive Co. 

National 447 Nat'l Motor Veh. Co. 

National 447 Nat'l Motor Veh. Co. 

McFarlan 248 McFarlan Motor Car Co.. 

McFarlan 377 McFarlan Motor Car Co. 

Jackson 354 Ellis Jackson Auto Co. 

Jackson 354 Cobe Jackson Auto Co. 

Jackson 432 Jackson Auto Co. 

Cutting Clarke-Carter Auto Co. 

Fiat 597 Bruce-Brown David L. Bruce-Brown 

Marquette-Bulck 594 Dr. W. H. Chambers 

Firestone-Columbus 650 Frayer, Rich- Columbus Buggy Co. 

enbaeher 
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Reeves Tells of Industry 

Alfred Reeves, general manager of the A. L. A. M. told of 
the opportunities for. young men afforded by the automobile in- 
dustry in an address delivered before the automobile school of 
the Bedford Branch Y. M. C. A. last Friday night. 

Mr. Reeves outlined the careers of some of the successful men 
engaged in the industry and showed to the students the open 
door toward similar or greater success. He points to the fact, 
however, that the business is no easier than any other and is 
moving faster. 



Three Weeks' Show at Pittsburg 

PITTSBURG, Mar. 6— Pittsburg and vicinity have been stirred 
into automobile enthusiasm, in anticipation of three continu- 
ous weeks of automobile shows. For the first time in its history 
the city is to have two shows, running consecutively from March 
18 to April 8. 

The city and the entire countryside has been emblazoned with 
bill posters and show cards. 

The first show, which opens in Exposition Hall, March 18 is 
including a great exhibit of aeroplanes including the Curtiss, 
Bleriot and other flyers. 

Exposition building has a larger main floor space and larger 




Where the Pantasote Co., Consolidated Rubber Tire Co., Cramp Co. 
and Hartford Tire Co. held forth at Boston Show 



balcony area than Madison Square Garden and the show promises 
to be the largest ever held in Pittsburg. One of the unique 
features of the exhibition will be heating the building by elec- 
tricty. 

The Duquesne Garden show has reserved a second week for 
motor trucks and will also show motor boats. Both shows are 
being liberally patronized by exhibitors. The Exposition show 
management reports assignment of space to 56 manufacturers, 
some of : whom will probably remove their exhibits to the second 
show. 



How It's Done in Nevada 

Following is a copy of the motor vehicle law of the State of 
Nevada : 

"Section i. From and after the passage of this act, any per- 
son or persons, firm, company, corporation or association who 
keeps or uses automobiles of any description, for hire or rent, 
shall obtain from the sheriff of the county in which such business 
is transacted a license for the transaction of such business and 
pay therefor the sum of two dollars and fifty cents ($2.50) per 
month. 

"Sec. 2. Any person violating the provisions of this act shall 
be guilty of a misdemeanor and punished by a fine of not less 
than twenty dollars ($20), nor more than one hundred dollars 
($100), or by imprisonment in the county jail for a term not 
exceeding sixty days." 
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Minneapolis Journal Prints Fine Issue 

Certainly the largest special automobile number ever published 
by a daily newspaper in the West was the recent show number 
of the Minneapolis Journal, which appeared February 19, the 
day following the opening of the show. The Journal is a paper 
of very large circulation and influence, and the automobile num- 
ber comprised forty-two full-sized pages devoted exclusively to 
the automobile. 

The cover was in color and was well executed and artistic in 
its construction. The number contained hundreds of articles 
covering all the phases of the motoring art from its inception to 
date, many of which were original and many contributed by the 
heads of factories and automobile associations of various kinds. 
The practical and technical articles were taken largely from The 
Automobile and included over a dozen, the important ones being 
prominently credited. These included tabular articles on clutch, 
ignition and carbureter troubles and their cures, and an ex- 
haustive article with illustrations on lubrication. 

The support given to the industry by the Journal in this num- 
ber and in its general attitude speaks volumes for its far-sighted 
management. 



Six Months for Joy Riding 

Winnipeg, Canada, Mar. 4 — The Manitoba government this 
week sent through several amendments to the automobile act 
Six months in jail is provided as a maximum penalty for per- 
sons stealing cars for the purpose of "joy riding." Examina- 
tions are provided for all chauffeurs, to be conducted by a com- 
mittee appointed by the government. All chauffeurs must be 
over eighteen years of age before receiving a license. Dealers 
must send in monthly reports of all sales negotiated. 



Quakers' Spring Event 

Philadelphia, March 6 — Official sanction of the Contest Board 
to hold the event having been secured, entry blanks for the fourth 
annual sociability run of the Quaker City Motor Club will be 
issued by Secretary A. T. James next week. 

The run will be from the club's headquarters, Hotel Walton, 
to Atlantic City and return, and a novel and attractive route will 
be mapped out for the tourists and worth-while prizes offered. 
Having had a taste of Spring weather during the present week, 
the event is attracting much interest and is expected to prove a 
winner in point of the number of participants. 



Teaboldt Eastern Representative for Everitt 

The Metzger Motor Car Company of Detroit, announces that 
C. R. Teaboldt Company, 1507 Broadway, New York City, has 
been appointed eastern factory representative for the "Everitt 

30" cars. 




Looking along Accessories Row In gallery of Mechanics' Hall 
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British Cars Will be Entered in French Race 



PARIS, Feb. 25 — For the first time in the history of Euro- 
pean motoring there is the possibility of a big British 
entry in a road race held in France. The event is the 
Light Car Race to be run at Boulogne-sur-Mer on Sunday, June 
18, by cars of not more than 3 liters cylinder capacity, or four- 
cylinder models of 3 to 3 1-2 inches bore. Arrol-Johnston, of 
Paisley, Scotland, has entered a team of three cars to compete 
against the Frenchmen, and it is confidently expected that the 
other British firms who will follow this lead are Argyll, Vaux- 
hall, Calthorpe, and probably Star. 

At present the cars regularly entered are four each from Lion- 
Peugeot, Gregoire, and Excelsior factories, and the team of 
three from Arrol-Johnston. The race has appealed to manufac- 
turers to such an extent that it is confidently believed that 60 cars 
will line up on the seashore course next June, the racers coming 
from France, England, Belgium, Germany, Italy and Spain. It 
is interesting to note that the big firms — those firms which sup- 
plied all the interest during the active racing season from 1900 
to 1907, will not compete. There will be no Renault, Panhard, 
Darracq, Delaunay-Belleville, Brazier, Mors, or Hotchkiss en- 
tries, although all these firms build the type of car for which this 
race has been organized. Their place will be taken by the 
younger and more vigorous firms such as Gregoire, Sizaire, Al- 
cyon, Rolland-Pilain, Delage, etc., in France; Hispano-Suiza 
from Spain; Fiat from Italy, and Opel and Benz from Ger- 
many. 

In addition to this light car race, undoubtedly destined to be 
the most popular sporting event of the year, there will be a 
Grand Prix de France into which the French firms refuse to 
enter. Notwithstanding this the Automobile Club of the Sarthe 
district still maintains that the race will be held, the explanation 
of its optimism being that it has in hand a private engagement by 
which one leading Italian firm and two important German fac- 
tories guarantee to start whatever the number of entries. It 
would certainly be unique if an international race should be held 
by a French club over French roads without a single French 
entry. Yet it is quite possible, for the old guard refuses to come 
forward and the smaller and younger firms have neither the 
money nor the experience necessary for building cars of un- 
limited power. 

The French government looks kindly on the race and has al- 
ready intimated that no difficulties will be raised in the granting 
of the use of the roads. Indeed it is quite possible that a special 
government prize will be offered in addition to the cash prizes 
offered bv the Sarthe club. 




N. A. A. M. Committee Named 

At the meeting of the Executive Committee of the N. A. A. M., 
President W. E. Metzger presented, and the meeting approved, 
the following list of members of standing committees for the 
year: 

Traffic Committee, A. L. Pope, chairman, L. H. Kittredge, W. 
R. Innis ; Membership, J. W. Gilson, chairman, S. T. Davis, Jr., 
Thomas Henderson; Show, Thos. Henderson, chairman, A. L. 
Pope, H. O. Smith; Good Roads, R. D. Chapin, chairman, S. D. 
Waldon, C. C. Hildebrand; Legislative, S. T. Davis, Jr., chair- 
man, Benjamin Briscoe, Charles Clifton; Auditing, Benjamin 
Briscoe, chairman, S. T. Davis, Jr., Charles Clifton. 

The committee heretofore known as the Contest Committee 
will hereafter be known as the Committee on Contests and Dem- 
onstrations. The change is due to the fact that demonstrations 
of commercial vehicles rather than contests between them will 
be promoted. The members of the committee are : H. O. Smith, 
chairman, W. T. White, Benjamin Briscoe. 

A new committee on commercial vehicles was created. E S. 
Kelly, S. D. Waldon and Walter C. White were appointed with 
power to add two other members. 

The report of the Chicago show indicated that the treasury had 
been enriched to the extent of approximately $45,000. The as- 
sociation now has nearly $90,000 with which to carry on its work 
in connection with good roads, contests, demonstrations, legisla- 
tion, traffic regulation, etc. 

In view of the demand being made upon manufacturers to 
take part in exhibitions, and particularly in exhibitions of com- 
mercial vehicles, it was decided to suggest to the trade that no 
contracts be entered into until the new show committee has met 
and discussed the subject fully. The show committee will meet 
on Wednesday, April 5. 



Nyberg Buys Rider-Lewis Plant 

Anderson, Ind., Mar. 6 — The transfer of the property of the 
Rider-Lewis Company of this city to the Nyberg Automobile 
Works, Inc., has been reported and the purchasing company is 
preparing to market the Nyberg models on a considerable scale, 
as the information goes. 

The plant consists of a one-story building, 500 by 100 feet, 
with two wings each 100 feet wide and running back 150 feet. 
Office building, boiler-room, blacksmith shop and testing depart- 
ment are housed in separate buildings. The Nyberg company 
lias been established since 1809. 



Plans of Haynes Company 

Kokomo, Ind., Mar. 6 — The fire which destroyed three build- 
ings of the Haynes Automobile Company, February 28, did not 
serve to check manufacturing more than twenty-four hours, ac- 
cording to announcement made by the management. No com- 
pleted cars were burned and the rebuilding of the lost units of 
the plant will commence as soon as the insurance claims are ad- 
justed. According to plans that have been made, the new struc- 
tures will be larger than the ones they will replace. 



E-M-F "30" on bridge over Christine Palls, Mt. Rainier. Wash., 
between Longmire Hot Springs and Nlsqually Glacier during cll/nb 
to clouds 



Carhartt Company at Home 

Finding available space in the Plaza Hotel inadequate, owing 
to its rapid growth, the Carhartt Automobile Sales Company has 
joined the march up Automobile Row and moved into its new 
quarters at 1980 Broadway. The added floor space of the Car- 
hartt Building facilitates the showing of a number of 1911 
models. 
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South Bend, Ind., March 6 — The Goshen Buggy Top Company, 
of Goshen, Ind., has taken on a new department in upholstering 
high-grade automobile bodies. R. Austin, of Detroit, Mich., has 
charge of the new department. 

Kendallville, Ind., March 6 — Roy Wallace, of Kendallville, 
Ind., has taken the agency for the E-M-F "30" and the Flanders 
"20." Mr. Wallace's territory will be that surrounding Kendalf- 
ville. 

Laporte, Ind., March 6 — Petitions are being circulated in La- 
porte, Ind., and vicinity asking that what is known as the Yellow 
River road be graveled. The road extends through the townships 
of Pleasant, Washington, Lincoln and Johnson and the town of 
Stillwell. The petitions will be presented to the county commis- 
sioners at their March meeting. 

St. Louis, March 6 — The committee which was in charge of 
the St. Louis show, composed of one representative of each of 
the exhibiting concerns, presented F. W. Payne, show manager, 
with a chest of silver valued at $200 in appreciation of his efforts 
in making the show a success. Hattie B. Gooding, who handled 
the publicity for the dealers, was presented with a valuable set of 
pins, set with emeralds and pearls. 

Akron, Ohio, March 6 — R. J. Firestone, sales manager of the 
Firestone Tire & Rubber Company, is making an extended tour 
of the Western and Pacific coast branches. 

Portland, Ore., March 6 — The erection of an eleven-story 
garage will be the result of an increase in capital made the past 
week by the White Motor Car Company, of Portland. The cap- 
ital stock of this company was increased from $50,000 to $100,000. 

Seattle, March 6 — Geo. W. Miller, manager of the Xorth- 
west branch of the Winton Motor Carriage Co., Seattle, during 
the past week perfected a complete reorganization of his selling 
staff, adding several new men and otherwise strengthening an 
organization which from a sales point of view is about perfect. 

Mefiden, Conn., March (5 — The Connecticut Telephone & Elec- 
tric Co., of Meriden, Conn., has opened up a new branch in con- 
nection with the E. J. Edmond Co., No. 1783 Broadway, New 
York. A factory branch has also been opened at No. 1 146 
Michigan Ave., Chicago, and a Philadelphia and Boston branch 
will soon be opened by the Connecticut company. 

New York, March 6 — The J. S. Bretz Co. announces that it 
has assumed the sole agency for the Hartford Auto Parts Co., 
manufacturers of universal joints and cone clutches. 

Detroit, March 6 — L. C. Smith has recently been appointed 
advertising manager of the Abbott Motor Co. 

Lansing, Mich., March 6 — A. S. Bennett, secretary and man- 
ager of the Peerless Motor Company of this city for eight years, 
has resigned to become secretary and manager for the United 
Manufacturers' Association of Jackson. Mich. 




Hastings, Mich., 
March 6 — Residents 
of Hastings and of 
Barry county in this 
section are planning 
to encourage the 
building of roads by 
offering a bonus of 
$200 per mile for all 
roads built to lead 
into Hastings. This 
will be in addition 
to the state bounty 
for road building. 

Ph iladelph i a, 
March 6 — The Ox- 
f o r d Automobile 
Company has un- 
dergone reorganiza- 
tion, absorbing the 
old Oxford Auto- 
mobile Company 
and the Inter-State 
Motor Car Company. The officers of the new concerns are : 
M. W. Bachman, president; C. S. Walton, secretary and treas- 
urer, and William A. Koch. Headquarters are at Nos. 514-516-518 
North Broad street, the new concern to be local distributers of 
the Inter-State and Brush cars and delivery wagons. 

Cleveland, O., March 6 — Automobilists of Cleveland will be 
able to drive from Cleveland to Akron this Summer over a paved 
road. Summit county commissioners have issued bonds for more 
than $375,000 to pave with brick the road from Akron to north 
of Twinsburg. 

Cincinnati, O., March 6 — President C. O. Hamilton of the 
National Gas and Gasoline Engine Trades Association announces 
the Hotel Ponchartrain as the headquarters for the Detroit con- 
vention, and June 20 to 23 inclusive as the dates. 



Albert C. Ber, 



Bergm; 
of the 



ann. assistant manager 
Flat factory 



A. C. Bergmann Goes to Fiat Company- 
Albert C. Bergmann, an automobile engineer of large reputa- 
tion and attainments, has been secured by the Fiat company's 
American factory at Poughkeepsie, N. Y., as assistant to Gen- 
eral Manager A. E. Shaff. The appointment is effective March 15. 

Mr. Bergmann is thoroughly versed in mechanics having 
served for three years as machinist and draughtsman with Smith 
& Mabley Co., one and one-half years with the J. M. Ellsworth 
Co., under Thos. J. Fay, and for three years with the Simplex 
Automobile Co. as manager of costs and production. 

He is an active member of the Society of Automobile En- 
gineers and is chairman of the Springs division. He is also a 
member of the Standards Committee in the Lock Washers and 
Miscellaneous divisions. 
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Some Accessories at Boston Show Camera Dis- 
covered During a Further Ramble Among the Accessory Exhibitors 



mm 



NOTHING succeeds like success! The accessory exhibitors 
at the Ninth Annual Boston Show represent the cream 
of the industry and that they brought along the most 
careful selection of their wares is the voice of the spectators. 
If there is any complaint, it is in the nature of a surprise. The 
average automobilist is taken back at the number of makers of 
things that automobilists use, and in going to the show he is re- 
minded in a forceful manner that he is a man of importance, 
for in all truth, it is the automobilist who is responsible for the 
ir,ooo accessory industries that are flourishing in America to-day. 

Old Sol Gas Lamp 

These lamps are manufactured to meet a demand for a neat 
and compact illuminator for runabouts. It follows the lines of the 
larger types with a sloping rounded hood, the size of the face be- 
ing 6 inches. The reflector consists of a powerful mirror lens, 
which is claimed by the makers to give about 400 candlepower. 
The focus can be adjusted by altering the distance of the burner 
from the mirror through a slot in the base of the lamp. The 
lamp is manufactured by the Hawthorne Manufacturing Com- 
pany, 35 Spruce street, Bridgeport, Conn. 

Hawthorne Four-Cylinder Hand Air Pump 

As the name implies this pump is a four-cylinder inflator for 
tires and is attached to the running board when required for use 
by means of a clamp. As seen in the illustration it is operated by 
a long crank handle, the rotary motion of which when turned 
operates the pistons. At the rear of the instrument there is a 
connection for the rubber hose shown which is of sufficient length 
to reach the front and rear tires of one side of the car. It has 
the advantage of costing nothing after the initial outlay. The 
cylinders are arranged in pairs and all four are made in a single 
gray iron casting, with separate head plates. The crank handle 
is fixed to the main shaft to which is keyed a gear wheel and with 
this latter two other gear wheels which have twice the number of 
teeth of the intermediary pinion mesh. Each of the driven 
pinions is screwed to a crankshaft which operates the connecting 
rods and pistons, which are set at right angles, so that when one 
set of pistons are at the end of the stroke the other pair is at 
midstroke. Air is admitted to the cylinders through automatic 
valves in the center of the pistons, each of which is supplied with 



a close-grained leather washer. During the compression • stroke 
the air is forced through a passage cut in the cylinder head 
through a discharge valve through the center passage leading to 
the rubber connection. The pump is made by The Hawthorne 
Manufacturing Company, 35 Spruce street, Bridgeport, Conn. 

Bowers Carbureter 

The construction of the Bowers carbureter is very simple and 
has but one adjustment. It is constructed on the venturi-tube 
principle with vertical draft direct through the instrument. The 
gasoline is fed into the float chamber through a needle valve 
which is actuated by a circular ring float made of treated cork. 
The jet is placed in the venturi tube and is connected io the 
float chamber by a passage therefrom. The amount of flow can 



Hawthorne Ore pump to be placed on the running-board — cranks by 

hand 

be regulated by means of a cone-shaped pin which opens or 
closes the size of the pipe more or less according to the setting 
which is altered by the thumbscrew seen in the illustration. The 
main air intake can be seen at the base of the device. The 
supplementary air is admitted above the jet controlled by means 
of an annular brass plate with a plurality of ports, which in 
turn are controlled by phosphor bronze tension reeds ; these are 
so adjusted and weighed that they rise progressively with the 





Illustrating the regular form of Mayo radi- 
ator, presenting a honeycomb appearance 



Old Sol type of headlight for use on run- 
abouts — six-Inch size for "gas" 



Bowers carbureter with single adjustment 
and venturi choke — concentric float 
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increased suction of the motor as the speed increases. By means 
of a split ring it is possible to turn the top of the carbureter 
round so that the position of the gasoline intake or the throttle 
lever position can be altered to suit any type of motor. The 
carbureter is compact and is provided with a flange connection 




New Departure ball bearings, showing slnple, double and treble row 

types 



to the intake manifold. It is manufactured by the Gilbert Manu- 
facturing Company, New Haven, Conn. 

Connecticut Magneto 

This is a magneto of the conventional self-contained type, as 
shown in the illustration. The armature is of the conventional 
bobbin type, to which is attached a gear wheel to drive the dis- 
tributor. It carries the primary winding, only the secondary 
being carried in a coil which is placed above the magnetic field 
between the magnets, which are encased to exclude dirt and 
moisture. The interrupter end of the armature shaft is fitted with 
steel pins which form cams, and as the armature is rotated these 
raise the hard fiber cam which cause the make and break at the 
platinum points. By swinging a small bar aside the entire inter- 
rupter can be detached and the points set if necessary and cleaned 
through a slot with a small file supplied with each instrument. 

Ball bearings are used throughout, those carrying the armature 
being separable and those used on the distributor being double. 

The spark gap is inside the distributor cover which is fitted 
with four small mica windows and through these it is possible to 
see which plug is not firing. 

The magneto is manufactured by the Connecticut Telephone & 
Electrical Company, Meriden, Conn. 

Gilbert Tire Covers 

In order to protect the spare tire carried on the car it is neces- 
sary to have some wrapping and in choosing this the autoist 



should be careful to choose one that will withstand the ravages 
of the elements, which, of course, depends both on the material 
used in its production and on the excellence of workmanship. 

In the case in point it will be seen in the illustration that this 
is effected by means of a lapped ridge that covers the joint and 
as can be surmised this should be placed uppermost. The 
fasteners are of the snap button type and the seams are stripped, 
giving a tailor-made effect both out and inside. These covers 
are made in many different colors and material and those shown 
are in French gray mohair with leather piping and the other 
in black patent leather. These cases are manufactured in New 
Haven, Conn., by the Gilbert Manufacturing Company. 

Mayo Radiator 

The radiator shown in the illustration is of the vertical honey- 
comb type with square cells. Besides this type several other types 
are manufactured with wire separators by the Mayo Radiator 
Company, New Haven, Conn. 

New Departure Ball Bearings 

A feature of the ball bearings manufactured by the New De- 
parture Mfg. Co., of Bristol, Conn., is the separator used to sep- 
arate the balls. The small bearing in the center of the group is 
of this style intended for use with magnetos. The bearing con- 
sists of a main two-way race and outside cups that are secured 
to the main body. The separator is in two halves with deep 
sockets for each ball. The sockets are of slightly greater radius 
than that of the ball itself, which allows lubrication to be re- 
tained around the ball. The separator is also designed to prevent 
wedging or cramping of the ball in moving along the path of 
rotation. The separator used in the single row is the same 
principle in construction and design as Jhat used in the double 
row, but differs slightly in shape. In the single row bearing the 
two halves face each other, whereas in the double row they are 
back to back and the outer surfaces are beveled, while in trje 
single row the two halves are riveted together. At the exterior 
of these bearings there is very little opening through which grit 
and extraneous matter can find its way into the bearing but is 
so constructed that a pocket of lubricant is formed around each 
of the balls. The two bearings shown in the upper part of the 
illustration depict two entirely new ball bearings that are being 
added to the New Departure line. They follow the idea of the 
radial and thrust type with a few differences of application. In 
one case the balls are pressed into the container through a slot 
and in the other the balls are separated by a winding separator 
which is made of phosphor bronze. Another type made by this 
concern that has found favor in small single-cylinder motors 
for crankshaft work is the three-in-one. It consists of a race 
with three ways and three rows of balls wherein all radial and 
thrust strains are taken up. These ball bearings are made in all 
of the regular sizes and are used for both thrust and radial work. 
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Diamond H treble switch used for electric lighting control — flush 

type 




Premier clutch, showing application of "cork Inserts" as furnished 
by the National Brake & Clutch Company 



Diamond "H" Switch 

These switches are intended to follow the idea that manufac- 
turers of automobiles have incorporated into their models of 
the last few years, viz., to clean the dashboard of as many fit- 
tings as possible. Of course switches for the electrical connec- 
tions can be placed in other spots besides the dash, but then they 
are not so handy and accessible. The switch here depicted is 
made to fit flush with the dash and besides being unobtrusive is 
an ornament. 

The switch is designed for low voltage work and is operated 
by two push buttons of different colors, one black and the other 
white. 

The switch shown can be used with the electrical lighting sys- 
tem, the connections being made inside the hood. It has a quick 
make and break and the mechanism is insulated from the current 
carrying parts by sheet mica. It is made in single, double, treble 
and quadruple gangs by the Hart Mfg. Co., Hartford, Conn., who 
have recently moved into a new and well-fitted-out factory build- 
ing. 

Cork Inserts 

The multiple-disc clutch shown has a housing Hi, which is 
provided with inverted splines Si to accommodate the driving 
extensions Dl, and springs Sn are placed between the respective 
discs for the purpose of separating them when the clutch is dis- 
engaged. One of the clutch discs D2 is shown at the left with 
cork inserts Ci occupying about 20 per cent, of the total area. 
The clutch shaft S2 has a square end S3 and integral splines S4 
with a spline block Bi and dogs D3. There are 21 plates having 
cork inserts and the housing Hi is oil-tight into which oil is 



placed for the purposes of lubrication. Cork is the lightest 
known solid and possesses the quality of altering its volume to 
a marked degree under pressure. In the construction of clutch 
plates the cork is allowed to protrude slightly above the surface 
of the material. Besides the application of cork inserts for plate 
clutches the National Brake & Clutch Co., of State street, Boston, 
Mass., manufactures leathers for cone clutches with cork inserts 
as well as brake shoes. 

Materials for Brake Linings and Disc Clutches 

Raybestos is a fabric made from asbestos spun on strands of 
wire and then woven to form an integral piece, doing away 
entirely with lapping, sewing or threading. After being woven 
it is subjected to treatment which increases the coefficient of 
friction. The circular piece shown is used for disc clutch work. 
Besides this it is largely used on cars for brake linings and on 
cone clutches in place of leather. It can be drilled and counter- 
sunk with the same tools used on metal. The makers claim 
that it is impervious to heat, oil or gasoline. It is manufactured 
by the Royal Equipment Co., Bridgeport, Conn. 

Gilbert Spare Tire Brackets 

The Gilbert brackets here shown (in the lower part of the il- 
lustration), are for use with spare tires in covers or otherwise. 
They are strongly made with feet for attaching them to the 
body and ^pshboard of the car. By means of a set screw the 
irons proper can be turned to any angle to suit circumstances 
and can also be removed in a few seconds if desired. The brack- 
ets in the upper part of the picture show the type used for de- 
tachable rims fitted with tires. These allow a certain amount of 
expansion or contraction and are secured in place by straps. 
They are manufactured by The Gilbert Mfg. Co., New Haven, 
Conn. 




Raybestos heat-proof fabric used for clutch and brake facing work 




Gilbert tire Irons for plain and quick-demountable tires 
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Automobile Industry Attracts Bankers 

The Agitation Recently Concluded Bearing Upon the Automobile as an 
Economic Factor Was Foisted by Financiers, but They Must Have Thought 
Better of the Situation Since Nearly All of Them Went Into the Auto- 
mobile Business, Thus Furnishing the Gist of This Story 



HOUSANDS of the citizens of these 
United States believe that the automo- 
bile is a virile factor in the pursuit of 
happiness, and that content must be 
of the mind rather than of the pocket- 
book. To draw upon the contents of 
the "purse" for the purpose of pay- 
ing for the commodities that make 
life worth living, presupposes that the 
purse will have within its maw a suffi- 
ciency of the evidences of "purchasing 
power." But money does not grow in 
a pocketbook, and if happiness depends upon environment, and 
the substance of this latter condition is only to be had at a 
cost, the foremost citizen, having experience, employs the best 
there is of facilities in his business career, thereby replenishing 




his purse in order that he will be in a position to draw upon the 
same when he goes in quest of the contrivances that are, neces- 
sary to his well-being and happiness. ' '■ 

Keen business men found that it was particularly advantageous 
to use automobiles for the transportation of goods, and in such 
other ways as would further their business. This clever move 
on their part had the advantage of enabling them to make 
enough money so that they could afford to withdraw some of it 
from their bus'ness, and with it they purchased automobiles of 
the kind that are adaptable to pleasure pursuits, and so it would 
seem, the automobile is an economic factor in that it affords the 
very means by which the money is made that is necessary to pay 
the cost of the contrivances that are required by the man of in- 
dustry when he bestows upon himself a period of recreation. 

Why there should have been any agitation at all in relation 
to the economic value of the automobile art is difficult to surmise, 




FIG. 1— THE ORSON CAR WITH SEVEN -PASSENGER FORE-DOOR TYPE OF BODY OF STRAIGHT-LINE DESIGN 
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but it looked for a time as if there must have been some fire, for 
there was a lot of smoke, and the effect was depressing upon 
the automobile business, due to the fact that bankers in the 
Middle West, taking their cue from the great financiers in the 
vicinity of Wall Street, contracted loans and threatened credits. 

The Inherent Merit of the Automobile Situation 
Overbalanced All Other Considerations and 
Financiers of Reputation Decided to Em- 
ulate the Pioneers of the Industry 

It was with feelings akin to surprise that the sturdy makers 
of automobiles awakened in the middle of the economic agitation 




Fig. 2 — Front end view of the Orson car, showing a drop I-sec- 
tlon axle, honeycomb radiator and cross-rod to the rear of the 
axle 

to the discovery that 100 bankers and business men had decided 
to band together for the purpose of building automobiles on a 
co-operative basis for their common good. The iniormation that 
leaked out at the time was based uppn the idea that good auto- 
mobiles cost too much money, and that it was possible to join 
hands, and, by using the funds so accumulated, design and con- 
struct automobiles of a quality that might not be exceeded at a 
cost that would eliminate the maker's and the middleman's profit. 

Comment resulted in a few keen observations. The automo- 
bile business was unable to see the point. How bankers could 
conscientiously claim that the automobile business is unstable, 
and the very next moment decide that they could effect a con- 
siderable saving in the cost of automobiles by building them on a 
co-operative basts, was an enigma. 

At all events the enterprise was launched under the firm name 
of the Orson Automobile Company. 

Orson Enterprise Proves Conclusively That the 
Automobile Business Commands the Re- 
spect of the Conservative Investor 

It is believed that the story of this enterprise will be valuable 
to the automobile industry, first since it will prove that bankers 
were either insincere when they assailed 
the automobile business, or they were 
poorly informed in relation to its rami- 
fications, or as to the good that it accom- 
plishes in the every-day life of the aver- 
age ambitious American citizen. It 
would be impossible to imagine that the 
subscribers to this enterprise thought 
ill of the automobile business, for other- 
wise they would not go into it, and it 
certainly will be impossible for the aver- 
age banker or financier to question the 
stability of the automobile as an eco- 
nomic factor in view of the fact that 
this list of subscribers did go into the 
automobile business. 




Fig. 6 — Stripped chassis of the Orson car, showing a frame with a 

The original subscribers to the Orson plan included 88 of New 
York's most respected financiers, numbering among them Mr. 
Frank A. Vanderlip, president of the National City Bank; Mr. 
H. O. Havemeyer, 
president of the 
American Sugar 
Refining Company; 
Mr. James A. Still- 
man, vice-president 
of the National 
City Bank ; Mr. 
Richard Sutro, of 
the firm of Sutro 
Brothers; Mr. 
Charles C Gates ; 
Mr. Myron T. Her- 
rick, former Gover- 
nor of Ohio, and 
Mr. H. R. Win- 
thro p, formerly 
Controller of the 
State of New 
York; Mr. W. H. 
Porter, of J. P. 

Morgan & Company; Messrs. Isaac and Samuel Untermyer; 
Mr. C. F. Daly, vice-president of the New York Central Rail- 
road ; Dr. E. H. Peaslee, president of the Second National Bank ; 
Mr. Charles Blair McDonald, broker; Mr. Alvin Krech, presi- 
dent of the Equitable Trust Company; Mr. Samuel McRoberts, 
vice-president of the National City Bank; Dr. Charles F. Ash; 
Mr. Beinecke, proprietor of the Hotel Plaza, and Mr. Percy A. 
Rockefeller. 




Fig. 4 — Showing the front wheel assembly 
and the attachment of the steering and 
drag- rod arms to the knuckle 




Fig. 8— Showing the assembled live rear axle of the built-up tubular type and wide 

brake drums 
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kick up In the rear with three-quarter elliptic springs 

In view of the desire on the part of these gentlemen for 
something out of the ordinary, it was necessary for them to in- 
vestigate the state of the art and ascertain what had been done, 

although it may be 
taken for granted 
that the subscribers 
were veteran auto- 
mobilists, most like- 
ly, with experience 
dating back for sev- 
eral years. It is one 
thing to own and 
run an automobile 
and it is another 
matter to build 
automobiles that 
will be superior to 
those that pass cur- 
rent as they come 
from the regular 
makers. One of the 
early efforts was to 
engage the services 
of a capable de- 
signer, a staff of assistants, and a comprehensive organization 
fitted out to compete with veteran automobile builders, enjoying 
the benefits bestowed upon them by experience. 

When Mr. H. M. Kilborn called upon the Editor of The 
Automobile, leading up to the building of the Orson car, he 
said that the company proposed to use standardized units, but 
as the new car shows, this plan probably was abandoned. It may 
not be too much to say that it is extremely difficult for a new or- 




Fig. 5— Worm and sector of the steering 
gear, with annular type ball bearings and 
thrust ball bearings ready to assemble 



ganization to adhere to a path as trodden by makers of parts 
and units. The result, in this example, is not different from 
the normal expectation, from the "taking" of the "germ" to 
build automobiles to the organizing of the force, and the de- 
cision to cut free followed in logical sequence. From what 
has been said, it would appear that the shop equipment was 
most complete. This, in all probability, resulted in a considerable 




Fig. 



3 — Presenting the steering knuckle forging and the finished 
product, indicating a substantial design 



cost of plans, patterns, templates, gauges, drawings and other 
initial costs, all of which would have to be charged to the first 
lot of cars, unless it is the purpose of the concern to go on and 
build automobiles as a regular business. 



Photographic Presentation of the Orson Car 

What the Camera Show* of the Scheme of Design, Method of Ex- 
ecution and Appearance of the Finished Part* and Assemblage* 





Fig. 



9 — Live rear axle partly assembled, showing the bevel drive, stub shaft and brake bands 
alongside of each other, of the Internal expanding type 



URING the many weeks of preliminary 
work the designers of the Orson car 
had to rely upon previous experience, 
precedent and such meager informa- 
tion as the literature of to-day af- 
fords, taking into account from time 
to time the specified requirements of 
those who are at the bottom of the 
venture, not forgetting that the build- 
ing of upward of 100 specific auto- 
mobiles for as many subscribers on 
the co-operative plan is beset by diffi- 
culties that do not have to be taken into account when the 
builders of automobiles in the regular way proceed on "shop 
order," making all the cars of a given order exactly alike in 
all respects, without considering the vagaries of individual pur- 
chasers. If automobiles can be built 
successfully on the co-operative plan as 
above outlined, and if good cars will re- 
sult, limiting the number constructed to 
approximately 100, placating the indi- 
vidual purchasers to the extent of giv- 
ing them what they think they want, and 
doing all of this at the price at which 
the Orson car is understood to sell, the 
makers of automobiles in the regular 
way are on a sound footing, and the 
investors in the automobile business may 
be assured of a substantial return ore 
their money, while the supporters of the 
industry are placed in a position to ac- 
cept this splendid assurance that their 
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wants will be attended to with precision and dispatch and without 
risk to them. 

"The proof of the pudding lies in the eating of it." That 
the projectors of the Orson idea were substantially right in their 
conjecture is indicated by the progress they have made, as shown 
by the illustrations here afforded. Referring to Fig. 1 of an 
Orson model, it will be seen that the company had a big con- 
ception, and that the car was intended to represent the modern 
idea in automobile building. The principal dimensions of the 
car will be appreciated by consulting the tabulation accompany- 
ing this article, in which it will be observed that the wheelbase 
is long, and the wheels are of that diameter which accords with 
the conventions as they relate to automobiles for general road 
work. The body is of the fore-door type, with an overhanging 
cowl at the dash, a "Mercedes" sloping of the radiator and 
bonnet, and flaring mudguards, with a running board set in due 
relation to the curb standard of city streets. The windshield of 
an adjustable form and an elegant design is perched upon the 
overhanging cowl at a point relatively near the occupants of the 
front seat, so that comfort in its most studied form is an as- 
sured acquisition. The entrance to the tonneau is through a 
wide door unobstructed by the rear mudguards or other im- 
pedimenta. The upholstery is most appealing in its effect, pre- 
senting an air of refinement and evidences of stability. The 
body accommodates seven passengers, is fitted with a top, which 
is shown in the folded-b*ck position in this illustration, and 
down to the minutest detail there are indications of the deft hand 
of the designer. 

The front of the car is shown in Fig. 2 presenting that re- 
finement, which is characteristic of approved construction, with a 
honeycomb type of radiator flexibly mounted on a shaped cross 
bar Ci, with a novel form of fastening Fi. The front axle At is 

of the I-section, 
with a drop between 
the spring perches 
Pi and P2, thus af- 
fording clearance 
between the axle 
and the cross bar 
Cr. The half-ellip- 
tic springs Si and 
S2 are secured to 
the perches by 
means of two pairs 
of U-bolts with lock 
nuts on the thread- 
ed portions of the 
bolts after they 
pass through the 
perches, the latter 

Fig. 11 — Showing some of the transmis- being integral with 
slon gears, with spllned holes to fit the T .7 , 

splines of the shafts the I-section axle. 




Attention is called to the drop of the chassis members S3 
and S4 terminating in drop forgings F2 and F3 which serve as 
the holders for the half-elliptic springs. Grease cups Gi and G2 
are provided in the I-bolts of the springs for the purpose of 
lubricating the joints. Grease cups G3 and G4 are placed on the 
upper ends of the knuckle bolts for the purpose of lubricating the 
knuckle joints. 

The knuckles are shown in Fig. 3, Fi being the drop forging 
and F2 showing the knuckle in the finished state, with a spindle 
Si machined to take annular type ball bearings, with a flange 
F3 so made and located as to exclude foreign matter from the 
bearings, and a knuckle pin Pi is fitted to a hole in the forging 
at Hi at the top and H2 at the bottom. The steering arm is 
fitted in the hole of the extension of the forging at H3. The 
assembling of the steering knuckle is shown in Fig. 4 with a cross 
rod Ci at the front of the axle Ai and a large yokelike joint Ji 
where the knuckle arm engages the cross rod. The spherical 
knob Ki on the drag rod arm is above the axle Ai clearing the 
spring perch. Fig. 5 shows the parts of the worm and wheel 
steering gear with annular type ball bearings Bi, B2, B3 and B4, 
and thrust ball bearings B5 and B6 in conjunction with the worm 
Wi, the latter being of steel, hardened and ground, and the 
worm wheel W2 making up the set complete. The character of 
design and workmanship of the steering gear is so fittingly told 
in the illustration that a further description would be super- 
fluous. 

The General Scheme of Design Is Reflected in the 
Illustration of the Finished Chassis 
as Shown in Figure 6 

Passing from Fig. 6 of the chassis assembly, it will be to the 
point to study Fig. 7, observing that the car is of the shaft drive, 
with a torsion tube Ti housing the propeller shaft, with diagonal 
bracings Bi and B2 terminating at the universal joint of the 




Fig. 12 — Right hand side of the motor of the four-cylinder, four- 
cycle water-cooled type, with a magneto and carbureter In juxta- 
position 




Fig. 10 — Looking at the middle of the chassis frame, showing the 
location of the transmission gear, clutch mechanism and universal 
Joint at the extremity of the torsion tube. 



Fig. 13 — Left hand side of the motor, showing the centrifugal 
water pump and a spring safety dog adapted to drive the same. 
The pressure relief valve is also shown 
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Fig. 14— Inlet and exhaust cams with integral flanges to aecommo- Fig. 16— Looking at the motor at the point of fastening of the 
date the driving gears and the cams cut integral centrifugal water pump, showing the safety drive 




Fig. 16 — Looking at the motor, showing the location of the spark 
plugs and the placing of the pressure regulating valve 

propeller shaft at one end and in the makeup of the actual added 
extremities at the other end. The chassis side members Si and 
S2 are of substantial design and construction with a kickup in 
the rear, and a cross member Ci at a point back of the anchorage 
for the brake shaft B3. The brake control rods Ri and R2 are 
provided with equalizers El and E2 for the purpose of bringing 
pressure upon the brakebands consistent with the respective re 7 
quirements and with considerable uniformity. The clamping of 
the levers Li, of which there are six on the brakeshaft, is along 
approved lines. 

The rear axle assembly is shown in Fig. 8 looking from the 
rear, with a handhole cover Ci flanged 
and bolted to the housing Hi so that 
by removing the cover the differential 
set and bevel drive may be inspected, 
cleaned and lubricated. The axle is 
of the built-up tubular type, with ex- 
panded tubes Ti and T2, and flanges 
Fi and F2 where the fastening is made 
to the housing Hi. The brake drums 
Di and D2 are of large diameter and 
great width. A better understanding 
of the rear axle construction will be 
gleaned by examining Fig. 9 showing 
the bevel gear Gi and the bevel pinion 
Pi, the gear being flanged to the dif- 
ferential housing, and the pinion being 
on a short spindle which is floated in 
annular type ball bearings Bi, of which 
there are two. The brakes, of which 
there are two pairs, have their bands 
B2 and B3 alongside of each other, 
of the expanding type, within the wide 
faced brakedrum shown as Di and D2 
in Fig. 8. 



Fig. 17 — Looking at the nesting of the magneto on a shelf extend- 
ing out from the upper half of the motor crankcase 

The front end of the torsion tube terminates in the universal 
joint Ui at the intersection of the cross bar Ci and the trans- 
mission gear Gi is located in front of this cross bar with a quad- 
rant Qi for the side levers falling outside of the chassis frame on 
the right-hand side of the automobile. The pedals Pi and P2 
swivel on a cross-shaft Si which is fastened to the underside of 
the chassis frame at both sides, and motion is imparted to the 
clutch mechanism by means of a yoke that is secured to the 
cross-shaft so that when the pedals are pressed the clutch is re- 
leased by one of them, and the service brakes are engaged by the 
other. The general character of the workmanship within the 




Fig. 7 — Looking at the rear of the Orson chassis and the details of design of the axle, tor- 
sion tube and brake mechanisms 
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Fig. 18 — Crankshaft of the motor, showing the method of fastening 
the halftime gear and the flywheel spider 

transmission gearcase is shown in Fig. 11 of the gears and 
spindles. It will be observed that the gears are splined to en- 
gage the mating conformation on their respective spindles, and 
the teeth of the gears on the engaging edges are chamfered 
with care in order not to cut away too much of tne bearing faces 
of the teeth. 

Power Plant Includes a Four-Cylinder Motor with 
the Cylinders Cast in Pairs, Magneto Ignition 
System, Integral Camshaft, Centrifugal 
Pump and Other Refinements 

Looking at the right-hand side of the motor as depicted in 
Fig. 12, it will be observed that the magneto Mi is placed close 
to the halftime gearcase Gi and the high-tension leads of the 
magneto pass up through a tube Ti to the top of the cylinders, 
and the cables pass through bushed holes to spark plugs placed 
two to the cylinder, distributed over the heads of the valves in 
the caps. The Stromberg carbureter Ci is located in the mid- 
position above the top line of the chassis frame, and is con- 
nected to the two pairs of cylinders by a manifold M2. The 
steering gear G2 is fastened to the chassis frame, and the parts 
that have to be adjusted are above the top line thereof, hence 

accessible, and a 
grease cup G3 is the 
means of lubricating 
the steering gear, 
offering the advan- 
tage of easy access. 

The left-hand side 
of the motor is 
shown in Fig. 13, 
with a large ex- 
panding exhaust 
manifold Ei bolted 
to the pairs of 
cylinders, and a 
flange Fi at the in- 
tersection of the 
manifold with the 
exhaust pipe. The 
centrifugal water 
pump Wi is fasten- 
ed to the upper half 
of the motor case 
Mi and is driven 
from a gear in the 
half-time housing 
Hi through a safety 
dog drive Si. The 
cylinders of the 
motor are of the 

Fig. 19— Section of the cone clutch, show- T-head type, thus 
lng the method of fastening the same to r . n „; r inD- thp use nf 
thl clutch housing and the leather facing requiring the use ot 




Original Names Subscribed to the Orson Automobile Co. 

No. Name Address 

1— W. L. Sealed, 78 Riverside Drive, New York City. 

2— F. L. Whltson, 1493 Broadway, New York City. 

3— D. A. Pearson, 1336 Walnut St., Philadelphia, Pa. 

4 — H. R. Wlnthrop, 25 Pine Street, New York City. 

5— Or. C. F. Ash, 115 Broadway, New York City. 

6 — E. H. Peatlee, care Second National Bank, New York City. 

7— Chas. G. Gates, 111 Broadway, New York City. 

8 — B. M. Fellows, 111 Broadway, New York City. 

9— L. B. Brown, 68 Broad Street, New York City. 

10— F, B. Adams, 55 Wall Street, New York City. 

11 — J. Horace Harding, 25 Broad Street, New York City. 

12— E. DeWItt Walsh, 3 Broad Street, New York City, 

13— H. M. Kllborn, 55 Wall Street, New York City. 

14— W. B. Matteson (F. A. V.), 55 Wall Street, New York City. 

15 — Richard Sutro, 44 Pine Street, New York City. 

16 — A. J. Sellgsberg, 71 Broadway, New York City. 

17— D. H. Morris, 68 Broad Street, New York City. 

18— John F. Harris, 25 Pine Street, New York City. 

19— Patrick Clark, 55 Wall Street, New York City. 

20— Cllve Runnells, Railway Exchange Building, Chicago, III. 

21 — J. N, Tarafa, Mercaderes, Havana, Cuba. 

22— H. O. Havemeyer, Jr., 113 Wall Street, New York City. 

23— Geo. D. Brewster, 51 Wall Street, New York City. 
24_Alvln W. Krech, 16 Nassau Street, New York City. 

25— Lyman Rhoades, 15 Nassau Street, New York City. 

26— Robert I. Jenks, 1 Broadway, New York City. 

27— C. R. Corwlth, People's Gas Building, Chicago, III. 

28— Barron G. Collier, Flat Iron Building, New York City. 

29— Chas. G. Smith, 25 Pine Street, New York City. 

30— H. L. Jones, care Hayden, Stone & Co., New York City. 
31_Walter H. Schoellkopf, 303 White Building, Buffalo, N. Y. 

32— C. F. Daly, Grand Central Station, New York City. 

33— Jullen T. Davles, 34 Nassau Street, New York City. 
34 Jullen T. Davles, Jr., 34 Nassau Street, New York City. 

35— P. A. Rockefeller, 26 Broadway, New York City. 

36 — Myron T. Herrlck, Cleveland, Ohio. 

37— B. Belnecke, Plaia Hotel, New York City. 

38— Alfred Cowles, Postal Tel. Building, Chicago, III. 

39— Louis A. Lehmaler, 78 Beekman Street, New York City. 

40— Banks Hudson, Gadsden, Alabama. 

41— J. H. Armstrong, care Brokaw Bros., New York City. 

42— Henry D. Brewster, 44 Pine Street, New York City, 

43— John F. Talmage, 26 Broad Street, New York City. 

44— George D. Cross, 56 Wall Street, New York City. 

45— George Schaettler, 533 West 34th Street, New York City. 

46— Adolphe de Bary, 90 West Broadway, New York City. 

47— J. Bradley Cumings, 36 Wall Street, New York City. 

48— Chas. G. Palmer. 344 West 84th Street, New York City. 

49— Isaac Untermyer, 37 Wall Street, New York City. 

50— Willis P. Jones, 149 Broadway, New York City. 

51— Henry L. Wardwell, care Wardwell & Adams, New York City. 

52— j. E. Judson, 55 Broadway, New York City. 

53— A. F. McClalne, Spokane, Wash. 

54— George F. Baldwin, care Baeder, Adamson 4. Co., Philadelphia. 

55— Samuel McRoberts, 55 Wall Street, New York City. 

56— A. R. Nlcol, 111 Broadway, New York City. 

57— Major A. White, 42 Cedar Street, New York City. 

58— A. L. Carey, 251 Fifth Avenue, New York City. 

59— Nathan B. Bill, Springfield, Mass. 

60— J. H. McEldowney, 55 Wall Street, New York City. 

61— J. H. Rlehle, 68 William Street, New York City. 

62— F. A. Vanderllp, 55 Wall Street, New York City. 

63 — Bradford Rhodes, Mamaroneck, N. Y. 

64 — C. W. Hammlll, 71 Broadway, New York City. 

65— E. Townsend Irvln, 71 Broadway, New York City. 

66— N. Fred Esseg, Spokane, Washington. 

67— L. C. Krauthoff, 65 Wall Street, New York City. 

68— E. W. Harden, 36 Wall Street, New York City. 

69— Henry E. Wright, 31 Pearl Street, East Somervllle, Mass. 

70— A. H. Larkln, 54 Wall Street, New York City. 

71— Clark Williams, Albany, N. Y. 

72— George W. Darr, 115 Broadway, New York City. 

73— Bryan L. Kennedy, 156 Broadway, New York City. 

74— W. H. Porter, 270 Broadway, New York City. 

75— Joseph Howland Hunt, 28 East 21st Street, New York City. 

76 — Chas. E. Orvls, 60 Broadway, New York City. 

77— Richard Howland Hunt, 28 East 21st Street, New York City. 

78— Frank J. Griffin, 116 Nassau Street, New York City. 

79— J. A. 8tillman, 55 Wall Street, New York City. 

80 — Herbert N. Fell, 165 Broadway, New York City. 

81— R. A. C. Smith, 100 Broadway, New York City. 

82— D. M. Brady, 95 Liberty Street, New York City. 

83— Samuel Untermyer, 37 Wall Street, New York City. 

84 — E. J. Murphy, Springfield, Mass. 

85 — A. H. Chapln, Springfield, Mass. 

86 — John W. McKinnon, 25 Broad Street, New York City. 

87— Henry Block, 25 Broad Street, New York City. 

88 — Wm. M. Brown, New Castle, Pa. 
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Specifications of Orson Automobile 



DETAILS OP Location of service brakes Rear Drums 

EMERGENCY Expanding or constricting Expanding 

AND Location or emergency brakes Rear Drums 

SERVICE Expanding or constricting Expanding 

BRAKES Facing of service brakes Raybestos 

AND Facing of emergency brakes Raybestos 

CONTROL Location of 

LEVERS service brakes control Pedal 

Location of emer- 



DATA 


Horsepower, A.L.A.M. 

Bore 

Stroke 

Number cylinders 
How cast 

How cooled 


unnBi 

MUUKL 

40 

5 

6* 

Pairs 
Water 


COOLING 

SYSTEM 
USED 


Type of radiator 
Type of pump 
Kind of piping 


Honeycomb 
Centrifugal 
Copper 


MAKE AND 
TYPE OF 
CARBURETER 
USED 


Make of Carbureter 
Type of carbureter 
What side of motor 
Heated with 


Stromberg 
Double-Jet 
Right 
Water 


MAKE AND 
TYPE OF 
MAGNETO 
USED 


Make of magneto 
Type of magneto 
What side of motor 


Slmms 
S. D. 4 
Right 


LUBRICATING 
SYSTEM 
AND TYPE 
OF 

EQUIPMENT 


How oiling Is done 
Make of pump 
Type of pump 
Location of pump 
Capacity of oil tank 


Pump 
Own 
Plunger 
Left Side 
3 Gallons 


TYPE 
AND 

LOCATION 
OF CLUTCH 


Make of clutch 
Type of clutch 
Kind of facing 
Location of clutch 


Own 
Cone 

Raybestos 
Flywheel 


TYPE Make of transmission 
OF Number of speed changes 
TRANSMISSION Selective or progressive 
GEAR Location of transmission 
Location of control levers 


Own 

Four and reverse 
Selective 
Amidships 
Right Side 


TYPE AND 
DETAIL8 
OF REAR 
AXLE 


Type of rear axle 
Ratio of reduction 
Type of differential 
Shaft or chain drive 


Full-Floating 
2% to 1 on 4th 
Bevel 
Shaft 





gency brakes control 


Side 


DIMENSIONS 
IN INCHE8 
OF FRONT 
AND REAR 
SPRINGS 


Type of rear springs 
Width of plates 
Span of springs 
Type of front springs 
Width of plates 
Span of springs 


% Elliptic 

52 

Semi-Elllptlc 
2% 

38 Inches 


TYPE, 
MAKE 
AND DATA 
OF 

FRONT 
AXLE 


Type of front axle 
Front or rear 

location of cross rod 
Steel casting, 

bronze, or drop forging 
Drop, or straight axle 


I-Sectlon 
Rear 

D. F. Car- 
bon 35 
Drop 


DIMENSIONS 
OF SIDE 
FRAMES 


Type of side frame 
Shape of section 
Straight, double or 
single drop 


Channel 
Channel 

Single 


DETAILS 
OF THE 
ROAD 
WHEELS 


Type of front wheels 
Number of spokes 
Type of rear wheels 
Number of spokes 
Cast, or forged hubs 


Artillery 
12 

Artillery 
12 

Cast 


DATA OF 

RIMS 

USED 


Type of rims 
Make of rims 

Designed to fit what tires 


Clincher 

Bridgeport 

Continental 


MAKES 

AND 

TYPES 

OF THE 

BEARINGS 

USED 


Make of crankshaft bearings Cramp 
Type of crankshaft bearings White Brass 
Type of camshaft bearings Bronze, Phos. 
Make of gearbox bearings R. I. V. 
Type of gearbox bearings Ball 


8TATEMENT 
OF TIRE 
EQUIPMENT 
REGULARLY 
USED 


Make of rear wheel tires Continental 
Diameter of rear wheel tires 36 
Section of rear wheel tires 4% 
Make of front wheel tires Continental 
Diameter of front wheel tires 36 
Section of front wheel tires 4% 


GENERAL 
INFORMA- 
TION 

RELATIVE 
TO ROAD 
WORK 


Length of wheelbase 
Tread of wheels 
Maximum speed 

In miles per hour 
Gallons of gaso- 
line tank capacity 


180 
56% 

82 

30 

=■ ■ - gttad 




Fig. 24 — Section of the transmission gear, showing the use of 
annular type ball bearings, spllned, prime and lay shafts and 
details of design 



two camshafts as shown in Fig. 14. This brings the valve 
motions, one for the inlet and the other for the exhaust, up 
through the crankcase and the valve springs come into view 
showing the details of their design and method of fastening 
in Figs. 12 and 13. Referring to the design of the camshafts, 
as shown in Fig. 14, they have flanges Fi and F2 for the 
camshaft gears, and the bevel gear Gi is in the integral rela- 
tion, also the worm gear Wi is cut from the "solid." The 
cams are in the integral relation of wide face, and designed to 
afford the valve timing which, according to the designer, would 
result in the requisite measure of power for this size of motor. 

In order to obtain a better view of the location of the spark 
plugs, Fig. 15 is furnished showing the spark plugs Si and S2 
screwed into the valve caps, with like construction on the op- 
posite side of the motor. Remembering that the carbureter is 
placed above the top of the chassis frame and that a gravity feed 
would be inexpedient under such conditions, the designer elected 
to use the pressure system, and a pressure regulator Ri is shown 
fastened to the motor side of the dash in a position for easy 
adjustment. Fig. 16 shows the water pump Wi in some detail 
with a grease cup Gi to lubricate the out bearing, and a grease 
cup G2 to lubricate the inboard bearing and stuffing box. The 
flexible point Ji 
shows the spring Si, 
which engages the 
pin Pi when the pin 
rotates, thus impart- 
ing motion to the 
water-pump shaft. 
The object of the 
flat spring Si is to 
impart safety, con- 
sidering the possi- 
bility of the water 
freezing in the 
pump, thus locking 
the rotative mem- 
ber, and instead of 
twisting the shaft 
or doing other dam- 
age the flat spring 
yields, snapping by 
the pin, which, in 
addition to reliev- 
ing the pressure, 
makes enough noise 
to awaken the driver 
to the fact that he 
has a duty to per- 
form. Fig. 17 shows 
the magneto instal- 
lation in detail, and Fig. 20 — Section of the connecting rod 
.1. f a ,.t„ n : n „ assembly, showing method of fastening 

ine iastemng. gudgeon pin and light construction piston 
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There are a con- 
siderable number of 
points of design and 
construction that 
cannot be shown by 
photographs ; more- 
over the space avail- 
able is not sufficient 
to allow of using 
enough of photo- 
graphs or drawings 
to suffice for the 
purpose. A study 
of the tabulation 
should help the 
reader to appreciate 
some of the rela- 
tions. The length of 
the wheelbase, for 
illustration, being 
130 inches, suggests 
that the automobile 
will do better work 
in general touring 
service than it will 
in town service. 
The tread, being 56 
1-2 inches, evident- 
ly is intended for 
road work rather 
than for treading 
in a car track. The 
turning radius of 

this car should be within 38 feet. In relation to the horsepower 
of the motor, while the table gives the A. L. A. M. rating, the 
fact remains that the motor may be capable of doing better. With 
a bore of 5 inches and a stroke of 5 1-2 inches : 

S'X 4 

At 1,000 feet of piston travel per minute H. P. = = 40 

2-5 

horsepower. 

At 1,000 feet per minute of piston travel, it means that the 
crankshaft will rotate at slightly under 1,200 revolutions per 
minute. A motor to be a good one would be capable of going 
at a considerably higher speed, delivering power on an increasing 
basis as the speed is increased. 

There is no information at hand relative to the weight of the 
automobile at it will appear on the road. Whether or not the 
weight per horsepower will be below the average for this class of 
automobile is a matter that will have to be disposed of after this 
information is available. The performance of the car on the road 
should be good, due to the use of well-shaped rear springs of the 




three-quarter elliptic type, especially in view of the use of su- 
perior material, of which the springs are made and to the 
"studied" shape of the scroll. 



Fig. 27 — Section of the steering post, 
showing a worm and gear mounted on an- 
nular type ball bearings with thrust ball 
bearings to take the work In the other 
plane 



Details of Design of Orson Car SJjJIJi" - 

the Working Drawing* the Scheme of Design Is Disclosed 




RESENTING photographs of a finished 
automobile offers very little evidence 
of the scheme of design from an en- 
gineering point of view, affording ad- 
vantages only on the artistic side. 
For the better understanding of the 
engineer the drawings of the Orson 
car have been photographed, and they 
are reproduced so that engineers may 
have information in relation to the 
kind of automobiles that bankers ex- 
press a preference for. That the plan 
is an ambitious one will readily be seen, and in the whole scheme 
there seems to be only two disconcerting notes, one of which 
has for its foundation the fact that the subscribers to this plan 
seem to want overmuch for their money, and the second idea 
has to do with whether or not they will get it. It must not be 
forgotten that even the good appearance as shown by photo- 
graphs and the scheme of design as here presented leave it 
open to make many mistakes in the selection of the materials 
and the execution of the work. It will be impossible to say that 
all of these mistakes have been avoided, due to the fact that 
"service" must ultimately tell the tale. It is on this account 
that the reputation of a builder of automobiles is worth more 
than a little, if it is a good one, because it proves quite con- 
clusively that the high ideals of the maker are consummated. 

Beginning with the power plant, Fig. 18 shows the crankshaft 
with the half time gear fastened on (parallel fit) with a Woodruff 
key. At the other end of the crankshaft the flywheel spider with 
integral veins is flanged to the flywheel and buttons are inserted 
in a concentric relation with the holding bolts. The flywheel 
proper is fastened to this spider by means of studs. Fig. 19 
shows the cone clutch of the leather-faced type, and the method 
of flanging the same to the clutch housing. Fig. 20 shows the 
connecting rod assembly made up of an I-section connecting rod 
of light construction, drop forged from steel, and a connect- 
ing rod pin hollowed and ground, fastened into the boss on one 
side of the piston by means of a cap screw, with a hole in the 
head of the same through which a wire is passed to prevent it 
from backing out. The piston is of light design with four pack- 
ing rings, a flat head, and flanged to afford rigidity. Fig. 21 
shows the detail of the starting crank and a dog on the end of 
a spindle, secured on a parallel fit with a Woodruff key and a 




Fig. 21 — Section of the extension of the 
front of the crankcase. showing the design 
of the starting crank and how the dog is 
fastened to the short shaft. 



Fig. 22 — Section through the water 
pump and drive, showing the stub shaft 
mounted on annular type ball bearings 
and the design of the safety joint 



Fig. 23— Section of the valve tappet 
lever, showing a roller which presses 
against the cam and the pin on which 
the lever oscillates. 
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.Fig. 25 — Part section of a cylinder, show- 
ing the method of guiding a valve and 
the scheme of water jacketing 



Pig. 26 — Section of the driving means 

for the magneto, utilizing annular type 

ball bearings and an Integral gear uni- 
versal Joint 



Fig. 29 — Cross section through the stub 
shaft for the transmission gear and one 
member of the universal Joint, showing 
a parallel fit and a pin in addition to a 
key at the joint end 



taper-pin, the same construction being used at the other end of 
the shaft for holding the starting crank in place. The starting 
crank is kept from rotating when the motor is running by means 
of a ball pressed up by a spring engaging a depression in a slot. 

The water pump assembly is shown in Fig. 22 with a vein fas- 
tened to the shaft by means of a Woodruff key and a taper-pin. 
The pump is prevented from leaking by packing that is com- 
pressed by screwing up on a gland that terminates in a hexagon 
head. The flat spring drive is held to the shaft by means of a 
taper-pin. The stub shaft is flanged at one end, holding the driv- 
ing gear, and floats on a pair of annular type ball bearings with 
a short spacer between them. Fig. 23 shows the valve tappet 
lever oscillating on a pin which is assembled in a cap, the latter 
fitting in a hole in the crankcase. The roller on the other ex- 
tremity of this lever engages the cam on the camshaft. 

The transmission gear is shown in Fig. 24 sectioned through 
the gears showing the integrally splined prime and lay shafts 
floating on annular type ball bearings, and the method of ob- 
taining two direct drives through the use of an internal gear 
engaging teeth on the wing of the master gear. The third and 
fourth speeds are obtained by altering the engagement of an 
intermediary coupling in the rear axle which has an outer and 
inside gear cut out of the solid. This coupling commands the 
two sets of bevel wheels and is operated by the same lever as the 
main transmission. One member of the universal joint is fast- 
ened to the shaft, parallel fit, with a key and a taper-pin, the lat- 
ter being held in place by a nut threaded onto the small end of 
the taper. The annular type ball bearings are held in housings 
without inside closures. There are other refinements that will 
be obvious to the engineer. A cylinder in part section is shown 
in Fig. 25, with one of the valves indicated in the sectioned valve 
chamber presenting a bushing as a guide for the valve stem, 
and an effort on the part of the designer to limit the height 
of the motor by reducing the water space around the seat of the 
mushroom. The magneto drive is shown in Fig. 26, and the in- 
teresting feature in this construction is the use of an integral 
gear flexible joint between the magneto and the stud shaft drive, 
the latter being short, floating a pair of annular type ball bear- 
ings, and flanged at the driving end for the accommodation of 
the driving gear. 

The steering gear is presented in section in Fig. 27, showing 
how the annular type and thrust ball bearings are held in place, 
and the concentric assembling of the members, ending in a 
large diameter steering wheel, with a spark and throttle control 
on the top thereof. The details of the side levers and shift 
are presented in Fig. 28, showing a concentric set, remembering 
that the side lever for the control of the sliding gears must shift 
laterally through the bearings as indicated, and that pressure 
from the emergency brakes comes on at right angles thereto. 
Fig. 29 shows the assembly of the stub shaft through which 
power is transmitted from the transmission gear to the live 
rear axle. There are 52 ball bearings in the model. 



txj „„ lij , „ /-. Care Should Be Taken to So Mark 

Disassembling a Car and piace «,<- p.rt. Th.t n,e y M. y 

Be Put Together Correctly and Rapidly 



IN the process of disassembling the car, all the parts should be 
properly marked or so tagged that they may be readily identi- 
fied in the subsequent assembling process, and the halftime 
gears spotted and identified so that they may be readily put 
back into place, thus eliminating unnecessary labor, and the 
chances of future trouble. It is believed that this careful 
process of taking the car apart, cleaning all the pieces, and lying 
them down in a light and accessible place, is likely to have a 
wider influence on the quality of the work, and the cost thereof, 
than anyone would readily realize. It costs a considerable 
amount of money to have skilled workmen searching for lost 
parts every time they make a move, and obviously in the ab- 
sence of a system of this sort, all the parts are lost all the time, 
because if they are not in a definite known place, they have to 

be searched for 

when they are 
wanted. 

The average re- 
pair man, if he 
makes a jumble of 
the parts, is enough 
of a machinist to 
reproduce them 
readily, and it is 
much more of a 
pleasant task for 
him to reproduce a 
part than it is to 
make a diligent 
search in a disor- 
derly arranged pile 
of parts. Every- 
thing in connection 
with repair work 
indicates that an or- 
derly array of the 
members after they 
are properly cleaned 
and inspected, is 
one of the best in- 
vestments that can 
be made, and the 
first principle of 
good repairing lies 
in this one idea. 




Fig. 28 — Part section of the side levers 
and mechanism, showing a concentric re- 
lation of the sliding gear shaft to the brake 
shaft 
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Boston Show Aftermath SEL£"KLSS£n 

In Many Respects — Opinion* of Some Leader* of the Industry. 



BOSTON, MASS., March 13— "Outnationalizing" the na- 
' tional exhibitions in size, if not in importance, Boston's 
Ninth Annual Automobile Show closed on Saturday 
night to the accompaniment of the time-honored pandemonium 
produced by hundreds of automobile signals in action. 

Manager Chester I. Campbell is authority for the statement 
that the total of admissions will reach nearly 115,000. The three 
huge buildings required to house the exhibition were at times un- 
comfortably crowded. Even "Society Day" saw the previous 
day's attendance bettered, notwithstanding the 100 per cent in- 
crease in the admission price. 

Despite the numerous social features which always attend Bos- 
ton's automobile exhibitions, the show was a "business" affair, 
pure and simple. The auto-wise of all New England gathered 
here and planned for the coming year. Agents and sub-agents 
from the remotest parts of the district were on hand, and during 
the early part of the week many company officials of nation-wide 
reputation were on hand to meet their New England assistants, 
and look over the show. Indeed, so "national" was the aspect 
of affairs from this viewpoint on Tuesday and Wednesday es- 
pecially, that the Bostonese are insistent in claiming that their 
show is no longer a local one in the usual sense. With its 66,- 
000 square miles of territory, New England now boasts not far 
from seven and a half millions of inhabitants, and the Boston 
show has become the representative annual automobile exhibition 
of this section, with its huge and growing population. In the 
sense that the Garden exhibition is the "National" Eastern show, 
and the Chicago exhibition that of the West, the Boston affair is 
the national show of its particular section — thus argue the Bos- 
tonians. And there is reason in their argument. Last week's 
show was the largest ever held in this country, according to the 
estimates of the projector. 

Business Results Were Most Gratifying 

A rapid canvass of the exhibitors in all three buildings indi- 
cated that from a business standpoint the exhibition far exceeded 
that of any previous year. Actual sales were too numerous to 
keep track of. Agencies and sub-agencies were established and 
renewed in astonishing numbers. Accessories exhibitors were 
generally "satisfied." The claim that New England is essentially 
"a big-car district" was not borne out by the results of the 
week's work — for all the exhibitors of cars ranging from $1,250 
downward were particularly enthusiastic over the outlook for 
their product in New England during the coming twelvemonth. 

The Boston managers profited by the experience of other pro- 
moters, and confined their show to one week. Commercials were 
represented in numbers and quality to equal, if not exceed, the 
displays at New York and Chicago, while considered in the light 
of business done, it is not claiming too much to state that com- 
pared with those shows, the Boston exhibition more than held its 
own from a commercial car standpoint. 

Tt was against the judgment of some of the managers that 
Horticultural Hall, four blocks away from the big show, was se- 
cured to house the eleventh-hour applicants for space for whom 
no room could be found in the "main tent." But it has devel- 
oped that the majority of the supposed-to-be unfortunates are 
quite well satisfied with the week's results. They found that a 
much larger proportion of their visitors were on business bent 
than was the case at the main exhibition, where the glamor of 
the music and the crowds frequently proved a detriment. It was 
at Horticultural Hall that the Lenox, a Boston-made car, was 
installed. Chester T. Bates, the designer and engineer, admitted 
that at first the prospects of properly introducing his car to his 
neighbors were decidedly poor, but after two days' experience 
"up the street," he and his assistants were quite well satisfied, 
as were the other exhibitors in the overflow show. The Lenox, 



by the way, is an attractive-looking proposition in two body de- 
signs—a touring car and a roadster. The motor is identical in 
both cases, being on the lines of standard practice— 4 cylinders, 
cast in pairs, 4 1-8-inch bore by 5 1-4-inch stroke, valves on one 
side operated by a single integrally forged camshaft. The tour- 
ing body is of most artistic five-passenger, fore-door construc- 
tion, and sells, completely equipped (top, windshield, speed- 
ometer and gas tank), at $1,800. It was the newest pleasure-car 
proposition at the show. One hundred cars will be built at the 
Boston factory this year. 

Show Especially Strong in Commercial Wagons 

The commercial section, which occupied the basement of Me- 
chanics' Hall, was an exhibition in itself. No less than 37 dif- 
ferent makers were represented, with close to a hundred separ- 
ate vehicles and chassis, of gasoline and electric construction, 
in evidence. Enthusiasm over the prospects for the coming 
year was decidedly manifest in a hurried canvass of the exhibits. 
W. L. Russell, at the Morgan stand — the Morgan is a New Eng- 
land proposition, by the way — was particularly encouraged over 
the outlook. "We are straining every effort to increase our out- 
put, with proper regard for continued excellence, for we foresee 
that within two years the demand for business wagons will ex- 
ceed the supply." Other exhibitors spoke in a similar strain. 

One of the newest things in the commercial section — for all of 
it is new, comparatively — is the Harrison gasoline truck, built in 
South Boston, and including many features peculiarly its own. 
It is built in three models— B, 3 1-2 tons; F, 5 tons, and J, 12 
tons. Nothing is apparently left to chance in the Harrison — 
double radiators insure perfect cooling; two systems of ignition 
and two sets of spark plugs are employed. Injury from strain 
or twisting of the main chassis frame is obviated by a special 
three-point suspension of the motor and transmission, further 
amelioration of shocks being obtained by the use of auxiliary 
spiral springs in conjunction with long semi-elliptic springs. 
Long wheel-bases are features of all three models — 116 inches 
in the 3 1-2-ton; 132 inches in the 5-ton, and 155 inches in the 
12-ton — thus allowing the truck to be easily handled in narrow 
or crowded streets. The crankshaft of the four-cylinder motor, 
which is used on the 3 1-2-ton model, is provided with five bear- 
ings, while that of the six-cylinder motor, with which the 5- 
and 12-ton trucks are equipped, has seven bearings. Fourteen of 
these trucks have already been built, and they have made such 
an impression on prospective buyers that arrangements will be 
entered into at once to increase the rate of output. 

The extent to which the Knox Automobile Company — a 
pioneer New England concern— is specializing in motor fire ap- 
paratus has had not a little to do with popularizing this method 
of fire-fighting. Sales Manager Charles R. Culver was especially 
enthusiastic over this particular branch of his company's busi- 
ness. Municipalities in search of equipment along this line, he 
said, may now secure it complete from the Knox factory, which 
builds its own powerful pumps specially designed for the pur- 
pose. He ascribed the phenomenal success of the Boston show 
to the fact that it is held when the people are ready to entertain 
propositions along the pleasure car line. "There is nothing like 
snow and hail to make a man forget about automobiles. Spring 
and green grass is the winning combination. A late show date 
is the answer." The Knox Company will turn out about 1000 
191 1 pleasure cars. 

Columbia Taking Care of Its Clientele 

Another New England concern, the Columbia Motor Car 
Company, is proceeding along up-to-date lines to make and re- 
tain business. Among the recent innovations, said George A. 
Crane, of the company's sales force, is the establishment 
of a road department, at considerable expense, whose members 
will travel throughout the country wherever Columbias are sold 
and used, and see to it that every new car is performing satis- 
factorily or discover the reason why. By thus attending 
promptly to minor defects, brought about possibly by lack of 
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skill or by recklessness, Columbia owners become wedded to 
their cars and will have nothing else. This department has al- 
ready paid for itself several times over. The Columbia is becom- 
ing popular in the South owing to the company's decision to 
build, on demand, special wide-tread cars suitable to the wider 
wagon tracks in that section. The Locomobile Company of 
America — another leading New England factory, through its 
Boston manager, K. M. Blake, reports marked progress. Mr. 
Dowd, from the factory, says that about a thousand 191 1 cars will 
be built, of which about 70 per cent, will be sixes — figures which, 
as compared with last year, show a slight gain in the proportion 
of six-cylinder cars produced. 

New England Becoming Market for Small Cars 

New England may be primarily "big-car territory," but it is 
safe to say that another year or two will witness the established 
popularity of the smaller car — the real little fellow — throughout 
this section. This was borne out by last week's experiences of 
the Brush and Motorette staffs. Both these cars — the latter a 
New England product — seemed to appeal particularly to large 
numbers of visitors, and actual sales and promising "prospects" 
were liberally recorded throughout the week. Several agencies 
were established for the latter in Massachusetts and New Hamp- 
shire, and as the demonstrating car was doing quick-turning 
stunts on Huntington avenue all day long its movements were 
watched by thousands going to and from the show. 

Walter White, who spent the greater part of the week at the 
show, is enthusiastic over the motor truck outlook. He 
believes that within a year or two those who have freight to 
haul will be compelled in sheer self-defense to use the faster and 
better method. The one great drawback to-day, in his opinion, 
is that so few concerns have any statistics that will give a line 
on the actual cost of their hauling operations. "The cost per 
ton-mile," he said, "is the only information upon which to base 
a comparison, and the actual cost where horses are used is two 
or three times higher than the owners of the business believe it 
is. The moment they can be induced to keep tabs on the actual 
cost, from that moment the ultimate substitution of motor trucks 
for horse-drawn vehicles is assured." 

Many Festivities During the Week 

President Hugh Chalmers attended the show early in the 
week. He complimented the management on the result of their 
hard work and characterized the show thus — "as grand a collec- 
tion of thoroughly practical, capable and efficient motor vehicles 
as has even been placed under one roof at any one time." 

Al Reeves and Sam Miles were at the show on Wednesday — 
getting points for New York and Chicago next year. "Military 
Night" on Wednesday looked like any other night. Although 
there was quite a large number of uniforms in evidence, they 
were lost in the huge crowds which flocked into the buildings. 

The big day of the week was "Commercial Car Day," on 
Thursday, for while the usual pleasure car clientele was out in 
force, the commercial contingent flocked into the show in such 
numbers all day long that the round of the exhibits could not 
be made with any degree of comfort. 

The annual "Show Week" dinner of the Massachusetts Auto- 
mobile Association was held at the Hotel Somerset Thursday 
night. President A. D. Converse was toastmaster. President of 
the State Senate Allen T. Treadway and Chairman Harold Par- 
ker, of the Highway Commission, were among the speakers. 

The New England agents of the United States Motor Com- 
pany held a meeting at the Boston office on Thursday afternoon. 
The sales outlook for this territory for 191 1 was informally dis- 
cussed. President Benjamin Briscoe, H. W. Nuckols, of the Co- 
lumbia, and D. S. Fenner, sales manager of the Alden-Sampson 
Company, and Frank J. Tyler, manager of the New England 
branch, addressed the meeting, after which every member pres- 
ent was called upon to give an outline of the condition of affairs 
in his special territory. 

There was a "cafe' c.hantant" for all hands in the main dining 



room of the Lenox Friday night The affair was remarkable 
for the large number of ladies present. 

After the show on Saturday night there was a "family re- 
union and midnight dinner" of the Velie contingent in the Red 
Room at the Hotel Lenox. Mayor Fitzgerald was one of the 
guests. Morton H. Luce acted as toastmaster. 

Governor Foss was an interested show visitor on Wednesday 
night. He was accompanied by Mrs. Foss, their son, and daugh- 
ters, besides a dozen or more aides in uniform. 



Denver Automobile Show Opens 

Denver, Col., March 14— With by far the most complete line 
of cars and accessories ever shown in the mountain section the 
annual automobile show opened to-night at the Auditorium. 

G. A. Wahlgreen promoted the event and is acting as manager. 

The complete list of exhibitors is as follows: 

Tom Botterlll, Pierce-Arrow, Pope-Hartford, Columbus Electric, 
Mathewson Auto Co., Locomobile, Oldsmobile, Oakland, Ohio Elec- 
tric, Thomas, Reo; McDuffee Motor Car Co., Chalmers; E. B, 
Cumbe, Rambler; Fernald Auto Co., Maxwell, Columbia; Western 
Marlon Co., Marion; Krebs-Covlngton, Hupmoblle, Detroit Elec- 
tric, Lozler; W. W. Barnett, Stoddard-Dayton, Alco; Felker Auto 
Co., Stevens-Duryea, Waverley Electric, Hudson; John Deere Plow 
Co., Velie: Colorado Auto Co., Cadillac; Colorado Motor Sales Co., 
Marmon, Peerless; MacFarland Auto Co., Bulck, Packard; HavenB 
Motor Car Co., Dorris; Charles Bilz, Franklin; Metzger Motor Co., 
Everltt; Overland Auto Co., Winton, Overland, Apperson, Baker 
Electric; J. L Case Threshing Co., Case; Ford Auto Co., Ford; F. A. 
Trlnkle Auto Co., Brush, Alden-Sampson; Hlnkley Investment Co., 
White; Terrace, Fritchle Electric; Stanley Motor Car Co., Stanley 
Steamer; Denver Regal Auto Co., Regal, Bergdoll; Elmore Auto Co., 
Elmore; Colburn Auto Co., Colburn, Renault; Colorado Inter-State 
Co., Inter-State; Kissel Motor Car Co., Kissel; Wilson Auto Co., 
Mitchell, Firestone-Columbus, Empire; Swanbrough & Co., Hupp- 
Yeats Electric; Tlmpte Bros., Moon; Denver Rock Drill and Ma- 
chinery Co., compressors; Jackson & Wood, electric automobile 
lights; Continental Oil Co., automobile oils; Colorado U. S. Refining 
Co., automobile oils; L. V. H. Tire Co., treads; Havens Motor Car 
Co., autogenous welding; Chief Battery Co., dry cell battery; Car- 
starphen Electric Co., vacuum cleaner; Keystone Lubricating Co., 
Keystone greases and oils; Brackett Welding Co., oxyacetylene 
welding. Duplex multi-spark plug: F. W. Standart, automobile in- 
surance; Boss Rubber Co., vulcanizing plant; Fry & McOlll, acces- 
sories; Auto Equipment Co., accessories; Denver Auto Ooods Co.. 
accessories; Great Western Oil Co., No-Karbo oil; Colorado Tire 
and Leather Co., treads; Nock & Qarside, elevators; Cahn Electric 
Co., electric motors; Denver Auto School, auto school; Independent 
Oil Co., automobile oils; Howe & Johnson, vacuum cleaner and 
electric vibrator; Pratt Brothers, book store; W. W. Barnett, Stod- 
dard-Dayton truck; Charles Bilz, Franklin truck; Vulcan Power 
Wagon Co., Grabowsky truck; Trlnkle Automobile Co., Brush truck; 
International Harvester Co., I. H. C. pleasure car and trucks; Den- 
ver Rapid Car Co., Rapid truck: Van Dyke Motor Car Co., Van 
Dyke truck; Timpte Brothers, Chase & Gramm trucks; Stephen- 
son Truck Co., Alden-Sampson truck; Mathewson Auto Co., Reo 
truck: Fritchle Auto Co., Electric truck; Denver Omnibus and Cab 
Co.. finished automobile body; Kissel Motor Car Co., Kissel trucks; 
Seitz Detroit, Seitz trucks; Havens Motor Car Co., Frayer-Miller 
truck; MacFarland Auto Co., Packard truck. 



Big Entry for Quakers' Run 

Philadelphia. March 13 — The Quaker City Motor Club set the 
ball rolling for the inauguration of the spring season last week 
when entry blanks were issued for the fourth annual sociability 
run of the club to be held on Saturday, April 29, to Atlantic City. 
The response by motor enthusiasts has been most gratifying, 
nineteen entries having been received up to this afternoon, a 
criterion that forecasts a shattering of all former records of the 
club as to participants. Fred C. Dunlap has been appointed chair- 
man of the Contest Committee having the run in charge, the 
other members of the committee being : George M. Graham, Paul 
B. Huyette, Charles J. Swain, Charles Stead, J. C. Bartlett, G. 
Wilton Gantert and Evans Church. The run is described as "a 
pleasure run, within the law, over pood roads, to the greatest 
seashore resort in the world." 



Savannah Club Elects Officers 

Savannah, Ga., March 13 — At the annral meeting of the 
Savannah Artomobile Club, which took place last night, Harvey 
Granger, who has been on the executive committee for four 
years, was elected as president. J. J. Rauers who was vice-presi- 
dent would not stand for re-election and O. T. Bacon, for a 
number of years one of the county commissioners, was elected 
A. W. Solomon was re-elected as secretary and treasurer. 
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Automobile: Invaders' Mainstay Intended to 

Convey the Idea That a Vigorous Enemy Might Hold a Great Advantage 
if the American Army Continues to "Crawl On Its Belly" 



fife 



ITH the advance guard before 
Socorro, New Mexico, March 10 
— (Special by bearer to the Shin- 
po, Ji-Ji, Tokio, Japan). The ad- 
vance guard of Kuro's flying column 
reached here at ten o'clock this morn- 
ing, a distance of 1,000 miles from 
the point where it crossed the Mexi- 
can border through a defile in the 
Sierra Madre mountains, touching 
the intersection of Mexico, Arizona 
and New Mexico. According to the 
information available, the column might have turned to the left, 
passing through the foothills to a flat lowland, but the enemy 
held this position with a small force to guard the water at 
Willow Creek, whereas by turning to the right through Guad- 
alupe Canon, it was an easy and unobstructed progress, with 
the towering mountains on both sides, and barely room enough 
for the automobile squadrons to pass, with here and there a 
great boulder that had to be moved to clear the way. It was 
fortunate that our honorable engineers foresaw these condi- 
tions, providing grappling hooks, Spanish tackle, and a "winch" 
on each automobile, by means of which, utilizing the power 
of the motor, the boulders were readily moved out of the 
way. At a point where a great hanging rock darkened the bot- 
tom of the cation, it looked as if the squadron would be unable 
to get by, but the Information Bureau, which has been operating 
in this district for more than a year, assured our honorable com- 
mander of the feasibility of this route, and true to the infor- 
mation afforded, the automobiles were able to traverse this nar- 
row and obstructed part of the canon with barely 2 inches to 
spare. 

My last dispatch told you how we made an uneventful landing 



at Guaymas, and how the natives, who, by the way, are crude, 
supposed that we were going to land at Topolobampo. From 
the landing at Guaymas, the traveling thence to Hermosillo was 
along the railway track and through a valley, the nature of which 
is too tropical for comfort, although its beauty is of that wild 
character which is almost beyond description. At Hermosillo, 
which is the capital of Sonora (one of the Mexican States), the 
Governor and his staff welcomed his Imperial Majesty of Japan's 
flying column, presenting to General Kuro the key to the city. 
The pause of six hours during the welcoming ceremonies was 
taken advantage of by the main body in making detailed prep- 
aration for the wild advance up through the Sonora valley, fol- 
lowing a railway line that extends in the northerly direction 
through Camou, Liano, Magdalena, passing to the left of Can- 
anea, but instead of continuing on to Nogales, on the American 
side of the line, the column turned to the right and continued on 
until it crossed the line in the foothills below Willow Creek. 

As we paused for a much-needed rest at a point known as 
Leer's Creek in the caiion, we picked up a dispatch bearer who 
made his way through the enemy's lines from our headquarters 
in California, and he reported that the 50,000 veterans who came 
to California in the disguise of laborers during the last two 
years were assembling in the vicinity of the Needles, California, 
and that they would destroy the Atlantic and Pacific Bridge at 
this point, and with a heavy rear guard at Peach Springs, the 
main body would press on in the easterly direction over the At- 
lantic and Pacific railway, establishing headquarters at Bill Wil- 
liam's Peak, and the advance guard would form a junction with 
our flying column at Albuquerque. 

Passing out of the Guadalupe Canon without serious incident 
and without having discovered signs of the enemy, which merely 
went to show that our honorable competitor was totally unin- 
formed as to our intent, we reached a level country, which, ac- 
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cording to the maps prepared by our Bureau of Information 
was known as the Cloverdale Flat, over which the going was 
barely equalled by the paved streets of the great cities of this 
marvelous country. 

After 90 miles of traveling at the full speed of the squadron's 
automobiles we reached a mountain pass known as the "Sugar 
Loaf where we found a bounteous supply of water, which seems 
to be the only shortage in this part of America, but it is this very 
absence of water that makes it possible for the automobiles to 
traverse the great expanses of sand flats almost devoid of vege- 
tation, excepting for a type of tuft grass and sage brush. It was 
a great wonder to us that this pass in the mountains was not for- 
tified, but rinding a ranch close to the north side of the opening 
in the mountains we took the inhabitants thereof with us for 
safe keeping. 

Our maps indicated that our next day's travel would take us 
to the railway track at Wilcox, Arizona, crossing a great sand 
flat, keeping the Cochise Mountains on the left and a towering 
peak that rises out of the sand on the right We reached the 
railroad in the evening and took Wilcox, Arizona, without firing 
a shot. It was not our plan to lose any time at this uneventful 
place but to press on, destroying the railroad for a distance, tak- 
ing Stein's Pass, where the railroad enters a mountain range on 
its way to the east and north by way of Deming, New Mexico. 
The advance guard made the pass without any resistance, and 
planted one piece of heavy artillery with 40 men and a machine 
gun to hold this position pending the arrival of the main body. 

It was a great wonder to us that no resistance was offered to 
our passage through these many difficult situations, but we 
learned by tapping the wire, and from other sources of infor- 
mation — among them newspapers at the railway station at Wil- 
cox, that the American forces were concentrated at San Antonio, 
Texas, excepting for the balance of the small American Army, 
which, according to our information, had not been mobilized, and 
it occupied the position of scattered companies, nearly all of 
which were located on the Eastern seaboard adjacent to metro- 
politan centers — a happy situation, as one of our honorable gen 
eral officers put it, since it afforded to the officers of that part 
of the American Army so placed a fine chance to see life. 

But this may prove of advantage to us. It is a great thing to 
have the means for the rapid movement of the man and the 
means, including everything, making the army self-contained, and 
it is this advantage that we hold over our honorable competitor 
at this writing. On several occasions, when we overtook tour- 
ing cars of the ordinary kind stuck in the sand, we were placed 



in a position to appreciate the fact that our engineers knew what 
they were about when they designed our automobiles. • 

Mexican Imbroglio Throws Dust in the Eyes of 
American Authorities, Giving Japanese an Op- 
portunity to Land an Organized Force and 
Throw Flying Column Across from the Mexican 
Line to the North, East of the Great Divide 

The plan of campaign of the Imperial Japanese Army in 
America was not made plain to any of us until it was consum- 
mated. The whole situation is now as plain as day. The Bureau 
of Information, having furnished very accurate data of the 
topography of the American Continent along the Mexican border 
adjacent to the Gulf of California and to the north following 
along the east side of the Rocky Mountains, made it possible for 
our honorable engineers to design automobile trucks that would 
be capable of traversing every foot of the way without impedi- 
ment. I was somewhat apprehensive owing to the fact that in 
the last four or five years while I was stationed in San Fran- 
cisco I read in the American newspapers of the wonderful feats 
of the automobiles that passed from the East to the West, cross- 
ing this very country, and according to the newspaper publicity 
that was continually going the round of the press, the impression 
was gathered that the going was utterly impossible excepting for 
some superhuman being equipped for the occasion with some par- 
ticular make of automobile. Imagine our great surprise when I 
discovered that our service automobiles equipped with large 
diameter wheels, heavy powered motors, and designed to travel 
at a speed of four miles per hour on the average, made six miles 
per hour , over the sand flats of Arizona and New Mexico, and 
reached the considerable speed of ten miles per hour on railroad 
tracks. 

When my first opportunity came to examine the automobiles 
that were designed and constructed for the Imperial Japanese 
Army to t be used in this American invasion I could not under- 
stand why the road wheels were made of three separate units 
with a steel-tired unit in the middle, flanked by rubber (biscuit) 
tire units on each side.' I soon found, however, that the large 
diameter wheels were of exceeding value, especially when the 
going was bad and the wheels sank for 24 inches into the road- 
bed, but imagine my surprise when upon striking a railroad to 
see the solid tired center wheels treading on the steel rails, and 
the biscuit-tired flanking units keeping the wheels on the track so 
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DEPICTING AN AMMUNITION WAGON TRAILING A FIELD PIECE, SHOWING THE BODY OF SUBSTANTIAL WOOD 

APPLIED WHICH WOULD RETARD 



that we ran along for miles and miles without even having to 
steer the automobiles. It was a great victory for the Imperial 
Japanese Army, and some recognition will surely come to his 
Majesty's engineers, who, by their ingenuity and initiative, have 
solved the problem of army transportation. 

In America things are quite different. The general staff, so I 
am told, is waiting for the automobile builders of America on 
a "show me" basis. They have a saying in one of the American 
States, "Missouri" I think they call it, and all the citizens when 
they are confronted by something they do not understand, throw 
out their chests, look wise, and say, "I am from Missouri — show 
me." This State lies too far to the East to interest his Imperial 
Majesty overmuch, and we may never have the occasion to go 
there for the purpose of making good on the "show me" plan. 

Our idea is to throw a line across to the east of the Great 
Divide and hold our position until the forces now gathering in 
California can take the Pacific Coast defences and subdue the 
entire West from the Rocky Mountains eastward to the position 
that we now have within our grasp. Our equipment comprises 
200 automobiles in ten squadrons, and I am with the advance 
guard comprising one squadron made up of ten automobiles 
carrying 400 men and one machine gun ; two automobiles carry- 
ing field piece ammunition, trailing one gun each. The balance 
of the automobiles, making 20 to the squadron, carry ammuni- 
tion, hospital supplies, gasoline in briquette form, and rice, this 
being the most concentrated food per pound, requiring very little 
else as sustenance for the men. The trailing field pieces are 
fitted with the same kind of wheels as those of the automobiles, 
and this method of transporting them is in my judgment far 
superior to the French idea of placing the guns on automobiles 
to make headway with them in that manner. 

I can see how it would be extremely difficult for an automobile 
brigade of the proportions of this expedition to take and hold 
such a long line, defending it against a well-equipped army, but 
our forces in California are sufficient to protect our rear and 
maintain our line of communication; moreover, the American 
army is equipped with animal transportation, excepting for a very 
limited supply of American touring cars and a few automobile 
trucks, with small diameter wheels, designed for relatively high 
speed, that were purchased in France by the Bureau of Insular 
Affairs for use in the Philippines. 

I cannot understand how the makers of trucks in France would 
be able to appreciate the American requirement as it should be 
understood by the army, because French roads are notoriously 



good, and the fact that the trucks would do service in France is 
no sign that they would be of any great value under the condi- 
tions that we are operating. Remembering that these trucks are 
intended for service in the Philippines, however, I would not 
bore you with a reference to them, more than to show that 
American officials, instead of developing their home industries 
along lines suitable for their need, rely upon Paris, presumably 
because the French capital is the seat of fashion. 

There is a certain inconsistency attached to the American 
method of proceeding. When that honorable government wants 
battleships it has a department that makes drawings and speci- 
fications of its requirement, and it spends millions of dollars for 
the purpose of helping the shipbuilders in America to give them 
the kind of battleships that would seem to be fitting for the occa- 
sion, but when it comes to army transportation the honorable 
Congress refuses to spend a "red cent" and the army is left to 
do as best it can, and this no doubt is the reason why the "army 
mule" continues to be so assiduously courted. 

Prominent Features of the Japanese Army Auto- 
mobiles Indicating Acumen of the Designers 
and How Keen Observation Coupled with En- 
terprise Brings Results 

I am forwarding to you photographs of the advance guard 
automobiles as they were taken just before we entered Socorro, 
thus affording you an opportunity to judge of the nature of the 
country which we have traversed, and in view of the fact that 
the construction of these automobiles was held as a secret until 
the consummation of the great plan of invasion the honorable 
readers of the Ji-Ji will be much interested in the details of de- 
sign of the automobiles, coming at a time when success is within 
our grasp. To begin with, it is not the idea of his Majesty's Im- 
perial Army to hide from the enemy ; the great question then was 
to so design- the automobiles that they would carry the arms and 
ammunition, food, supplies, and hospital equipment, making sure 
that the very worst road could be traversed so that high speed 
on good roads was shunned as if it were the smallpox and the 
parts were made of great strength. 

The limitations, considering, the main plan, included the entire 
elimination of armorplate, or other protection against the gun- 
fire of the enemy, and in order to be sure that the automobiles 
would traverse mud-holes and alkali bogs, the wheels were made 
60 inches in diameter, as the Americans say, and the motors 



Digitized by 



Google 



March 16, 1911 



THE AUTOMOBILE 



729 




were designed to deliver 100 horsepower at 800 revolutions per 
minute. The speed of the automobiles on the road was fixed 
at 4 miles per hour when the motor runs at 800 revolutions per 
minute, thus making it possible to concentrate 100 horsepower 
at the point of contact of the large diameter wheels with the road, 
with the transmission gear thrown into the direct position, which 
is third speed, leaving the fourth speed for traveling up to 10 
miles per hour when the automobiles are using the railroad track, 
or other hard roadbed. The large diameter wheels being fitted 
with three units with biscuit-tires on the outside protect the 
steel tire on the middle member when the wheels are mounting 
obstructions, but the biscuits on the outer members compress 
just enough to bring the steel tire into road contact, thus saving 
the rubber tires from undue work, and affording the steel tread 
when railroad tracks are being traversed. 

When the automobiles are going through mud, the wheels be- 
ing 24 inches face, counting the three members, they do not sink 
as deep as might be suspected; moreover, the large amount of 
power of the motor available at the low speed of the transmis- 
sion serves the intended purpose, facilitated by the paddle-like 
effect of the rubber biscuits on the flanking members of the 
three-wheel set. Under the very worst conditions these large 
diameter wheels sink 24 inches in "gumbo," but with the trans- 
mission thrown into low gear, thus reducing the speed of the 
automobile on the road to one mile per hour, this gumbo is ne- 
gotiated without any difficulty, excepting, of course, that the 
speed of traveling is very low. 

I failed to realize the necessity of having a rear axle with a 
section of 41-2x6 inches made of chrome nickel steel, and side 
chains for the final drive that seem big enough to tie up a 
battleship, but on the two or three occasions when the advance 
guard had to negotiate this gumbo I had an opportunity to ob- 
serve that there is nothing like a sufficiency of reliable steel 
where it will do the most good. There is one detail in the design 



and construction of our army automobiles that served as a puzzle 
to me at first, for I could not see why the flanking rubber-tired 
members of the three-wheel system should be fastened to the 
middle steel tire member by means of springs instead of having 
all three of the members in rigid relation to the sprocket drum. 
I soon found, however, that in mounting the- railroad tracks, and 
in traversing abrupt obstructions, it was a great advantage to 
have the outside wheel cease to rotate for a moment, accumu- 
lating power in the spring that serves as the connection between 
the two members, and after a certain amount of energy is stored 
in the spring connection the outer wheel assumes the office of 
tractor also, and under the impetus of the stored energy in the 
spring connection it boosts the automobile up onto the obstruc- 
tion in a nimble fashion. 

When our honorable engineers were spying in American auto- 
mobile factories they were much impressed with the American 
machine tools, and the keenness of the designers of automobiles, 
but they foresaw that there was nothing being built for the 
American army, due to the fact that the authorities lie back and 
wait until they have their nose rubbed in the idea that impresses 
them as being the proper thing, whether they like it or not. It 
was agreed at the time that this was no fault of the engineers, 
nor could it be expected that the makers of automobiles in 
America would invest money in products for which there was no 
definite demand. It was different with our honorable engineers, 
and when they undertook the task of building the automobiles 
for the Imperial Japanese Army they did not have to consider 
as to whether or not there would be a demand, nor were they 
bound down to commercialisms from the rubber-tire point of 
view or other considerations that have to be taken into account 
in the ordinary course. 

For the life of me I cannot understand how the American 
Congress consents so readily to paying $400 a ton for armor- 
plate for batteships, and balks so abruptly when it comes to 
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Map of the frontier of Mexico between that country and Arizona 
and New Mexico, shewing how the invasion of the United States 
would be a possibility with the connivance of Mexico and through 
the use of suitable automobiles 

the design, construction and payment for the character of auto- 
mobiles that obviously must replace animal transportation if the 
American Republic hopes to maintain its position in the line of 
nations. As an economist I would agree that the automobiles 
such as we are using would cost too much for a merchant in 
New York or elsewhere to use in the delivery of goods, pri- 
marily on account of the large diameter wheels and the con- 
siderable cost of rubber for the tires, and, too, it would be an un- 
necessary cost, due to the fact that smaller diameter wheels 
serve very well indeed on paved streets. 

There is another idea that prevents the Americans from be- 
stowing upon themselves the reward that should be their just 
due, and that is the speed mania. I understand that American 
pleasure automobiles are designed for extremely high speed 
work, and the merchants in the great cities of the Republic buy 
these high-powered pleasure automobiles and use them when they 
are on tours of recreation, and, not knowing any better, they de- 
mand high speed in their freight automobiles, so that they can 
deliver goods, let it be said, a spool of thread to a lady in the 
suburbs at a speed of 30 miles per hour. I am not sure, but I 
have a theory which has for its foundation the probability that 
army officers use these high speed touring cars when they are on 
a peace footing, and while they are willing to admit that an 
army must crawl on its belly if it uses animal transportation, 
they do not seem to understand that its crawling days will be 
over the very minute that some of the money that goes for 
armorplate at $400 per ton is put into automobiles. 



Australian Advirp* Good Re P» ,rn,e,, Sc » ,c * ,n the An * 

AUMrdlldn i\U Vices t lpode* — American Globe Trotter* 
Stimulate Trade — Competition Keen for American Car* 



= \ Jt»» 

SYDNEY, N. S. W., Feb. 4— The greatest drawback to the 
trade in Australia and New Zealand is the great scarcity 
of skilled repairmen, and it is owing chiefly to this fact that 
the country is so far behind in motor cars. There is an abun- 
dance of second-hand cars for sale and some garages are brim- 
ful of used cars that are often quite unsalable, as their con- 
dition is uncertain, and it is something out of the ordinary to 



see a car of four or five years of age in a good going condition, 
.. chiefly owing to the fact of the dearth of good workmen. The 
Immigration Department is bringing out men of all trades, but 
very seldom does a good all-around repairman come out 

Many a time has a big garage been without a suitable fore- 
man for months. The same conditions apply to the body build- 
ing trade, which is growing to a great extent, owing to the 
heavy import duty imposed upon all coach work. The wages 
paid to workmen in this country are somewhat lower than the 
rate paid in the United States, but, on the other hand, the cost 
of living is considerably cheaper and owing to the milder cli- 
mate there is plenty of work all the year round. 

A repair foreman gets about five pounds per week, and or- 
dinary skilled men get from £3 to £3 10s. Wages in Aus- 
tralia are now controlled by law and the Arbitration Court's 
award is is. 4d. (32 cents) per hour of 48 hours per week, and 
overtime is paid by one-quarter rate extra. Now that the 
American car is gaining the confidence of the people there is an 
opportunity for parts and accessories manufacturers to get a 
market. 

The principal accessories here, of American make are chiefly 
Jones and Stewart speedometers, Dietz and Rushmore lamps, 
Klaxonet horns and Vacuum oils. Such parts as magnetos and 
other ignition supplies ; tires, both pneumatic and solid ; chains, 
for pleasure and commercial vehicles; all kinds of tools, span- 
ners, lifting jacks, etc., of American manufacture are almost 
unknown in this country. 

Another line that is not represented is the brass- framed wind 
screen. Every wind screen made in this country is of the wooden 
frame type and in less than a season all the joints and adjusting 
appliances are worn and the whole screen rattles. 

The wind screens that come fitted to American cars are ad- 
mired by their users and when a local shield maker is asked to 
make one he says he cannot make one, as he has not the fittings, 
and in this line alone there is an opening for a good trade, even 
if it were for frames and brackets alone and let the local man 
fit in the glass. 

The principal dealers in sundries and supplies are: Bennett 
& Wood, Ltd., and Auto Import Co., in Sydney; Canada Cycle 
& Motor Co., and Jas. Howard & Co., in Brisbane, Queensland ; 
Herbert H. Smith, The Australian Motor Accessories Co., Ltd., 
and A. E. Kemsley Propy., Ltd., in Melbourne, Vic; Jas. Hill 
& Sons, W. Cornell & Son, and G. N. Taylor & Co., Adelaide, 
So. Australia. 

Most of the car importers have taken to building their own 
bodies and in addition to the garages there are outside firms do- 
ing a good body trade. The principal of these are: The Mel- 
bourne Motor Body Co., Melbourne; Duncan and Fraser, and 
F. T. Hack Motor Body Works, Adelaide; Steembohms, Ltd., 
E. E. Agate and A. H. Sweeney, Sydney. 

In marine motors the words "American made" are considered 
the hallmark of quality and design and a guarantee in themselves. 
The same applies to the sundries; there is no reason why the 
motor accessories should not command a market, and the only 
reason is lack of introduction. 

The three round-the-world automobilists, J. R Drake, T. M. 
Hanlon and T. O. Jones, who are doing a 40,000-mile journey in 
a 20-horsepower Hupmobile, arrived here by the steamer Moana 
on January 24. Up to the time of their arrival they have done 
over 5,200 miles by motor car and some 8,000 miles by sea. 

Upon its arrival here the car looked none the worse for its 
hard drive across the United States, and should it continue to go 
along as well in this country, it will leave a good name for the 
Hupmobile. 

Since American cars have established themselves every agent 
sought an American agency and in each instance the $1,000 car 
was preferred. The result is causing keen competition among 
the importers of American cars and later on the competition, it 
is predicted, will be far keener than it has ever been among 
the dealers in European automobiles. At the present time agents 
are selling their consignments soon after arrival. 
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Latest Idea in Body Work TS£\ 



a New Design 
Body That Is Being 
Made in France with Protection for the Rear Seat — By Geo. J. Mercer 

SSI 



ARD pressed for novelties, the French 
are making every effort to improvise 
innovations — it is their way of adver- 
tising. Betimes, as the fates ordain, 
some of these ideas are worthy of 
reproduction, and of them it is be- 
lieved that the body here reproduced 
is entitled to the distinction of notice 
on the part of the American makers 
of bodies, nor is it too much to ex- 
pect that the automobile makers will 
be interested in what seems to be an 
improvement of the tonneau. Refer- 
ring to the illustration, it will be observed that the body is of the 
fore-door type, and the dash is provided with an overhanging 
cowl that reaches back almost to the steering post. This form 
of protection, including the "dodger" facility (deflecting the air- 
current above the heads of the occupants of the front seats) is 
realized without interfering with the entrance which is of the 
usual width. 

The innovation, as will be seen, lies in the duplication of the 
cowl as it obtains at the dash, back of the front seat for the 
protection of the occupants of the tonneau. The cowl at the 




rear terminates at the sill of the door, but the door, while it is 
the cover of a wide entrance, is set back as far as possible, bring- 
ing the cushion of the rear seat, in part, out into the opening of 
the door. Just how this is brought about is shown by white 
dotted lines. In the proportioning of the body it is shown that 
the chassis members are 36 inches from out to out, and the flare 
of the body at the doors is 45 inches from out to out. Within 
the body the rear seat is 38 inches across, and the tapering of 
the body toward the front brings the width of the front seats 
down to 36 inches, which is ample, in view of the fact that the 
driver prefers not to have too much room. 

In this example the steering wheel is placed on the right-hand 
side, and the spare tire is located on the running-board in juxta- 
position to the entrance. The rear of the body is curved away 
in the shape that will prevent dust from climbing up behind 
and alighting on the person of the occupants of the rear seats. 
The doors are 22 1-2 inches high, and since the body is stopped 
off at this level, the effect is of the straight-line tendency. The 
sweeping sides and smooth exterior save the body from looking 
formidable. The wheelbase is long, and foot room both in front 
and in the tonneau is characteristic of this effort. The framing 
is of wood, but aluminum with a highly finished exterior and 
luxurious upholstery complete the undertaking. 



- 






PLAN, SIDE ELEVATION AND FRONT ELEVATION OF A NEW FRENCH BODY, SHOWING AN OVERHANGING COWL BACK 
OF THE FRONT SEAT FOR THE PROTECTION OF THE OCCUPANTS OF THE TONNEAU 
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Experiment to Show Back Pressure "V^HV 

Choking Muffler Makes the Motor Lazy and Detract* from the 
Power Obtained 



SUPERSTITION seems to wield a considerable influence in 
the direction of inducing automobilists to believe that a 
muffler cut-out will make up for the choking effect of an inferior 
muffler, but they fail to take into account the fact that all they 
ultimately use the muffler cut-out for is to make noise and that 
in going up a steep grade they are so busy wondering whether 
or not the brakes will hold that they forget to press on the 
muffler pedal and the motor chokes to death half way up the 
hill. This is a great misfortune, since if the motor continues to 
do its part there are no brakes required in traversing an up- 
grade. Instead of worrying about the brakes, it will be more 
to the point to find out if the muffler is a good one and keep 
the motor from stalling on a hill. If the automobilist will 
bring himself to a realization of the fact that it is useless to 
put mixture into the motor if the muffler keeps the products of 
combustion from leaving it will then be possible to study the 
characteristics of mufflers, remembering : 

(a) That the muffling of the sound of the exhaust is at the 
cost of some power with mufflers in general ; 

(b) That some motors are fitted with mufflers that are en- 
tirely too small, and the only reason why they are noiseless is 
because the mufflers choke the exhaust, reducing the power of 
the motor very materially as well as reducing the noise. 

As an indication of the practical situation under relatively 
poor conditions, the tabulation here given is offered as proof 
and a study of these data discloses the fact that the brake horse- 



power failed to increase in anything like direct proportion to 
speed, but the back pressure from the muffler increased from 
0.86 to 6.25 pounds per square inch between 500 and 1,500 revo- 
lutions per minute of the motor. 





Brake Load 




Manometer 


Back Prest 


R. P. M. 


Lba. 


H.P. 


Inches 


In Lbs. 


500 


46 


13 


1 3-4 


.86 


600 


39 


IS 


2 3-4 


1.36 


700 


25 


14 


8 3-4 


1.84 


800 


45 


20.6 


4 1-4 


2.08 


900 


56 


28.3 


5 


2.46 


1000 


60 


28.6 


6 3-4 


3.3 


1100 


46 


28.3 


10 


4.9 


1200 


45 


30.8 


10 3-4 


5.26 


1300 


45 


33.4 


11 1-2 


6.76 


1400 


40 


32 


12 


5.88 


1500 


35 


30 


12 3-4 


6.26 



The mean effective pressure developed in the engine cylinders 
was, at 1,200 R.P.M., 45 pounds per square inch. 

Plan HP X 33,000 

= HP P = 

33,000 1 a n 

1 = .458 ft. 
a = 14.2 sq. in. 
n = 600. 

HP per cylinder 32/6=5-33- 
5-33 X 33.000 

• = 45 pounds per square inch M.E.P. 



.458 X 14.2 X 600 
Back pressure at 1,200 = 5.26 above atmosphere. Therefore, 
with the muffler off and motor exhausting into atmosphere, the 
M.E.P. should be 45 + 5.26 = 50.26 pounds per square inch. 
50.26 X -458 X 14.2 X 600 

HP = = 36. 

33.000 

Thus the muffler is causing a loss of 4 HP at 1,200 R.P.M. 



Rating Gasoline Motors in England;" 
Proposed Alteration of R. A.C. Formula 




EPORT of the Horsepower Formula 
Committee of the Incorporated Insti- 
tution of Automobile Engineers, con- 
sisting of Mr. Dugald Clerk, F.R.S., 
M. Inst. C. E. (Chairman) ; Messrs. A. 
Craig, J. S. Critchley, C. R. Garrard, 
L. H. Hounsfield, Max R. Lawrence, 
L. H. Pomeroy and D. J. Smith, rep- 
resenting the Institution of Automobile 
Engineers ; Col. H. C. L. Holden, 
Capt. R. K. Bagnall Wild, Prof. 
Callender, Dr. W. Watson, Messrs. 
W. Worby Beaumont, E. Russell Clarke and Mervyn O'Gor- 
man, representing the Royal Automobile Club, and Mr. 
G. A. Burls, M. Inst. C. E., representing the Society of Motor 
Manufacturers and Traders. 

The report of the Rating Committee of the Institute was read 
and discussed at a meeting held on November 10, 1908. It dealt 
with proposals put forward on behalf of the Society of Motor 
Manufacturers and Traders by Mr. G. A. Burls, M. Inst. C. E. 
The Rating Committee agreed with the proposals in principle, 
but considered that the tests submitted did not support the modi- 
fications of the R. A. C. rating required by the formulae. 

The report recommended the formation of a committee com- 
posed of members of the Institution, members of the R. A. C, 
and representatives of the Society of Motor Manufacturers and 
Traders. This committee was called "The Horse-Power For- 

•Tlic Automotor Journal. February 11, 1911. 



mula Committee." Several meetings were held, and a scheme 
was agreed upon, Mr. G. A. Burls, M. Inst. C. E., being good 
enough to undertake the collection of the necessary material from 
the leading automobile firms in this country and abroad; he has 
now prepared the tables of particulars which accompany this 
report, and made the many calculations and deductions shown. 
Mr. Burls' letter to the chairman of the committee accompanies 
the report, and it describes the nature of his work. 

At meetings held on June 30 and October 13, 1909, the com- 
mittee resolved to recommend for consideration the formula 

K d (ad + s) N, 
as a formula giving a rating with a stroke-bore correction. The 
constants K and a were purposely left without any specified 
value to enable the committee ultimately to arrive at values from 
experiment and observation. In this formula d is the bore, and 
s the stroke, in inches ; N is the number of cylinders. 

Before arriving at the above formula the committee considered 
the two main corrections proposed to be applied to the R. A. C. 
formula, viz., variation of mean pressure with dimensions of cyl- 
inder and variation of piston speed with ratio of stroke to bore. 
The R. A. C. formula corresponds to a mean effective pressure of 
67.2 pounds per square inch per explosion, with a normal piston 
speed of 1,000 feet per minute. 

According to the R. A. C. formula, the rating = 0.4 D* X N. 

This simple formula, notwithstanding frequent statements to 
the contrary, involves both specified mean pressure and piston 
speed. It assumed, however, that piston speeds did not vary 
materially from 1.000 feet per minute. 
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Examination of the accompanying tables of results proves con- 
clusively that piston speed does increase with the stroke-bore 
ratio. 

Stroke-Bore Ratio 

The tables give some particulars from tests made of 144 en- 
gines, but only 101 tests contain all the data required for com- 
paring the effect of stroke-bore ratio on piston speed for values 
of r from 1 to 1.61, and they do not necessarily represent the 
maximum brake horsepower which can be obtained. The follow- 
ing table shows broadly the increase of piston speed with stroke- 
bore ratio. Five groups have been taken with a variation in 
each of 0.1 in stroke-bore ratio as nearly as could be obtained. 

Change of Piston Speed with variation of Stroke-bore Ratio r = »/d 
Highest recorded B.H.P. 

Number of Piston Speed at Max. 

Teste Stroke-bore Ratio B.H.P. 

15 1.00 to 1.08 1303 ft. per min. 

30 1.10 to 1.20 1240 " 

24 1.21 to 1.30 1386 " 

25 1.33 to 1.44 1414 " 
7 1.60 to 1.61 1697 " 

101 engine tests. 

Each value of piston speed is the mean of the values obtained 
in the number of tests given ; to some extent, the taking of av- 
erage results masks 
the variation be- 
tween the different 
engines. Accord- 
ingly, Fig. 1 has 
been prepared, in 
which piston speeds 
are plotted against 
stroke - bore ratios 
for the 101 engines. 

The results plot- 
ted in Fig. 1 show 
an undoubted in- 
crease of piston 
speed with stroke- 
bore ratio, but the 
results obtained are 
exceedingly irregu- 
lar. For example, between r— 1 and r= 1. 1 the maximum piston 
speed in three cases lies between 1.600 and 1,700 feet per minute, 
but the very large number of tests show 1400 down to about 1,000 

feet per minute. Be- 
tween r= 1.1 and r 
— 1.2 the maximum 
values appear to be 
1,400 and 1,500 feet 
per minute in two 
separate tests, but 
the greater number 
lie below 1,300 feet 
per minute. Be- 
tween r = 1.2 and r 
= 1.3 the maximum 
values are above 
1,600 feet per min- 
ute, but the greater 
number lie below 
1,400 feet per min- 
ute. 

The highest value 
of all is found be- 
tween r — 1.3 and r 
= 1.4, namely, 2,200 
feet per minute, but 
it is understood that 
this figure is open to 
doubt. In the same 
way between r = 1.4 
and r = 1.5 the high- 



3 in. 3.5 in. 4 in. 4.5 In. 5.0 in. 5.5 in 
Bore of Cylinder 



Fig. 3 — Mean effective pressure corre- 
sponding to B. H. P. plotted against cylin- 
der bore 
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Fig. 2— Piston speed plotted against 
stroke-bore ratio at about 0.9 maximum 
B. H. P. 



Fig. 1 — Piston speed plotted against stroke- 
bore ratio at maximum B. H. P. 



est value is just 
over 2,000 feet per 
minute, and the 
highest value at 1.6 
is 2,100 feet per 
minute. From this 
it will be seen that 
it is impossible to 
formulate accurate- 
ly any law of varia- 
tion between stroke- 
bore ratio and pis- 
ton speed. Not- 
withstanding this, if 
1,200 feet per min- 
ute be taken as the 
speed to be expected 
with r = 1, and 
2,100 feet per min- 
ute that correspond- 
ing to r = 2.5, then, 
assuming a linear 
law between the two 
points, the piston 

speeds found for different stroke-bore ratios are such as can be 
obtained (bench test) at maximum brake horsepower from a 
carefully designed engine. These piston speeds, it will be evi- 
dent, are higher than those given by about SO per cent, of the 
engines examined. About 50 per cent, however, give greater 
values, so that for a maximum rating no hardship would be 
occasioned by assuming the law to be that given by the black line 
shown upon .Fig. I. Any formula required to express B. H. P. 
on this basis must assume a piston speed of 1,200 feet per minute 
for r = 1 and 2,100 feet per minute for r = 2.5. 

Fifty of the engines, Nos. 1 to 50, of those tested were tested 
at approximately 0.9 of the highest brake horsepower recorded, 
and in all cases the tests show lower piston speed. These re- 
sults have been plotted in Fig. 2. 

Here also the stroke-bore ratio increase is accompanied by in- 
crease in piston speed, but the piston speed for r=i may reason- 
ably be taken at 900 feet per minute and for r = 2.5 at 1,800 
feet per minute. 

Mean Effective Pressure Corresponding to the 
Brake Horsepower 

This value has been called vp in the previous reports. The 
results of the various tests have been tabulated and plotted 
against cylinder bore, but no increase can be deduced in this 
way as due to increasing cylinder bore. When, however, only 
one make of engine is taken the case is different, and the rise of 
Vp with d is apparent. 

Fig. 3 shows 88 tests in which v p at maximum brake horse- 
power is plotted against cylinder diameter. The values con- 
sidered are those given by tests from 124 engines. Out of these, 
88 give mean effective pressures of 65 pounds per square inch and 
above. The pressures rise as high as 95 1-2 pounds. Expressed 
in percentages, approximately 5.6 per cent, of the 124 engines give 
values above 90 pounds; 15.3 per cent, between 80 and 90 pounds; 
28.2 per cent, between 70 and 80 pounds; and 21.2 per cent, be- 
tween 65 and 70 pounds. About 50 per cent, of the engines thus 
show mean pressures above 70 pounds. The highest pressure was 
obtained in a cylinder of 3.35 inches diameter. 

Fig. 3 supplies no evidence of increase of mean pressure with 
bore. Some makers obviously succeed in getting very high mean 
pressures from quite small cylinders while others do not realize 
such satisfactory results. 

It is interesting now to consider the highest values of vp given 
in these tests by cylinders of different diameters. Compare the 
two highest obtained at the highest brake horsepower recorded 
with cylinders of about 3 inches, 4 inches and 5 inches respec- 
tivelv as follows : 
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Test No. 
122 

83 

46 
88 

72 
116 



d — 
8.16 In. 
8.1S in. 

4.0 in. 
4.0 in. 

6.0 in. 
4.88 in. 



1.6 lbs. per sq. in. 



88 

iiT 

80.2 
90.2 



Mean 89.2 lbs. per sq. in. 
Mean 91.2 lbs. per sq. in. 



Mean 92.4 lbs. per sq. in. 

Here an increase is shown of nearly 4 per cent. The value 
of vp for about 3 inches diameter is 89 pounds per square inch, 
and for 5 inches diameter 92.5 pounds per square inch. 

Tests by Messrs. White and Poppe, cited by Mr. Burls, show 
a large increase — over 25 per cent.; 3.15 inches diameter giving 
Vp = 80.6 pounds per square inch, and 5 inches diameter vp 
= 102 pounds per square inch. See Fig. 4. 

The experience of many makers also proves that in testing 
under similar conditions increase of cylinder dimensions increases 
vp. In discussion many members of the committee give this in- 
crease as part of their ordinary experience. 

It is known also that in closed cylinder experiments the cool- 
ing loss in a given time is greater in a small vessel than in a 
large one; further, that in gas engine practice higher mean pres- 
sures are obtained under similar conditions of compression in 
large cylinders than in small ones; also that the mechanical effi- 
ciency of a large engine is usually greater than that of a small 
one. 

TABLE OF PROPO8ED RATINGS BY FORMULA 

Max. B. H. P. rating per cylinder = 0.484 id + s) (d — 1.18). 
See Fig. 7. 
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Taking into consideration all these matters and the results of 
many tests of petrol engines for cars, the committee is of opin- 
ion that it is necessary to allow for an increase of the value 



Variation of r)p with d 
Curvet from Tests involving about l,9O0 Engines 




Itemtngton 
(.Pmiwii ij lev Lew 



Cylinder Bore in inches 



Fig. 4 — Curves plotted from tests on various motors showing the 
difference between the mean effective pressure with the alteration 
of bores 

of Vp with the cylinder diameter, and they accept 68 1-2 pounds 
per square inch for vp when d = 2 1-2 inches and 99 1-2 when 
d = 5 inches. The best current practice as to vp is therefore 
taken as — 

vp= 130 (1 — 1.18/d) pounds per square inch ... (a) 
See Fig. 5. 

After consideration of the evidence contained in the data of 
143 petrol engines, collected by Mr. G. A. Burls, M. Inst. C. E., 



the committee is of opinion that the rate of increase of maximum 
practicable piston speed with stroke-bore ratio can be adequately 
represented by the equation : 

a = 600 (r+i) feet per minute .... (b) 
where r is the ratio of stroke to bore. This implies a maxi- 
mum practicable piston speed of 1,200 ft per minute for r=i, 
rising to 2,100 ft. per minute for r = 2.S. See Fig. 6. 

Proposed Formula 

The committee therefore proposes a formula which includes 
an increase of vp with cylinder diameter and increase of piston 
speed with stroke-bore ratio. It is : 

Max. B.H.P. rating per cylinder = 0.464 (d + s) (d— 1.18). 

This formula may be considered to give the maximum prac- 
ticable B.H.P. as determined by a bench test under onerous but 
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Fig. 6 — Curves plotted to show the increase of mean effective press- 
ure for different dimensions of bore of cylinders 

still safe conditions for carefully designed and soundly con- 
structed engines of from 2 1-2 inches to 5 inches cylinder diam- 
eter and stroke-bore ratio up to 2.5. 

Note as to the Proposed Equation 

The exact formula for horsepower in terms of bore, d, and 
piston speed, a, is : 

B.H.P. per cyl. = 1/168000 d 1 vp « .... 
where d is in inches ; vp in pounds per square inch ; and * in feet 
per minute. 

In this equation substitute for vp and f the expressions (a) and 
(b) above, the equation becomes: 

B.H.P. per cyl. = 0.464 d (d — 1.18) (r + i). 

For purposes of computation the following equivalent form 
is better: 

B.H.P. per cyl. = 0.464 (d + s) (d — 1.18). 
To simplify calculations, we recommend that the constant in 
the formula be taken as 0.45 instead of 0.464, that is the B.H.P. 
for an engine with N cylinders = 0.45 (d + s) (d — 1.18) N 
where d and s are in inches. The form of the formula if d and 
j are in mm. will be added later. 

How Acid Vulcanizers Are Made 

clans Glre In- 
formation About the Making of Acid Vulcanizers 

TIRE repairing probably occupies the attention of the average 
automobilist more than any other subject, and among those 
who have failed to take the necessary precautions are quite a 
number who look upon a vulcanizing equipment as too formid- 
able for them. A little experience would enable the average 
automobilist to revise himself on the subject of a vulcanizing 
equipment; he would find after a trial or two that it is a very 
simple operation to manipulate a vulcanizer, but he cannot be 
sure that the fabric and the rubber of the tire will be conserved 
if unknown chemicals are promiscuously applied. It is foolish 
to admit that oil and even light will damage rubber, and not 
admit that there is danger in applying chemicals to the same 
without having knowledge of the makeup of the chemicals and 
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of the action that will take place when the chemical compound is 
brought into contact with the rubber. The latest advices from 
abroad in relation to "cold vulcanizing" would seem to indicate 
that there are two processes in common use, one of which in- 
volves the use of such liquids as sulphate of camphor, and an- 
other of these chemical compounds is composed of bi-sulphate 
of carbon and protochloride of sulphur. 

In using sulphate of camphor for vulcanizing purposes, the 
parts that are to be stuck together are first cleaned and then 
rasped, and after from three to four applications of the rubber 
solution, making sure that each coat of solution dries before the 
next is applied, the vapor of sulphate of camphor is allowed to 
contact with the last coating of rubber just before it is quite 
dry. This operation must be performed quickly and deftly, other- 
wise the effect will be lost. The patch must be pressed against 



Piston Speed and Stroke-Bore Ratio 




= * 


cr- 


0.!5 


1(150 


l.« 


1200 


1.25 


1350 


1.5 


1500 


1.75 


1050 


S.0 


1800 


2.25 


1050 


2.5 


2100 



1.5 

Stroke Bore-Rntio T 



Fig. 6 — Curve plotted to show the practicable maximum piston speed 
In feet per minute in relation to the ratio of bore and stroke 

the inner tube with considerable force, and held in this relation 
for a period of twenty minutes or more. 

In the use of the bi-sulphate of carbon and protochloride of 
sulphur the first thing to do is to make a solution holding : 

Bi-sulphate of carbon, 98 per cent., by weight. 

Protochloride of sulphur, 2 per cent., by weight. 

After these constituents are mixed, which, by the way, might 
best be done by a chemist, the vulcanizing operation may be per- 
formed by first cleaning and rasping the parts that are to be 
stuck together, and then solutionizing the surfaces with rubber 
compound, much as in the preceding case, applying the bi-sulphate 
of carbon solution just before the last application of rubber com- 
pound is dry; in other words, when it is tacky. Pressure must 
be applied to the parts to maintain them in the close relation 
until the vulcanizing process is complete. 

The information at hand does not tell whether or not these 
chemicals are detrimental to the rubber or the fabric, and those 
who may have had experience with this process are offered the 
opportunity of relating the incidents thereof in the columns of 
The Automobile. 



Heat Value of Mixtures %££Z 

and How the Heat Values May Be Determined. 

WHEN a mixture is burned the heat given off depends upon 
the heat units contained in the substances of the same. 
If some of the substances have no heat value they will drag 
down the constituents that do hold heat. In a given mixture the 
heat value may be found if the heat value of the substances is 
known. Let the percentages of the substances be designated as 
Pi, P2, P3, P4, Ps, P6, and the Hi. H2, H3, H4, H5, H6, *** 
represent the heat values of the constituents, when the formula : 
Hm = P1H1 + P2H2 + P3H3 + P4H4 + etc., 

When, 

Hm = maximum heat value of the combined constituents of 
the mixture. 



Knowing the properties of the constituents of the fuel, taking 
advantage of the formula, makes it a simple task to solve for 
the maximum heat value. Properties of the substances are quite 
accurately established. They are given on the following page. 

Glancing at the table discloses several things that are well 
worth considering. Take hydrogen, for illustration; it has a 
heat value of 62,000 British thermal units of heat Compare 
this value with the heat value of carbon. The latter has a heat 
value, according to the table, of 14,600 British thermal units of 
heat. Subtracting the heat value of carbon from the same value 
of hydrogen, the result is that 47400 more British thermal units 
of heat are lost with a pound of hydrogen than will be lost with 
a pound of carbon. This fact should lead to the conclusion that 
hydrogen is a very valuable constituent of fuel. In the purchase 
of fuel, under the circumstances, it is far from wise to call for it 
by the gallon — that is, if there is any choice. It would be more 
to the point to get a doctor's prescription ! Let the doctor put up 
a prescription for : 

Hydrogen 16 pounds 

Carbon 84 

Oxygen zero 

Water zero 



Total 100 pounds 

The reason why it will not be desirable to purchase oxygen 
with the fuel is because it is available in the atmosphere at no 
cost at all. Water is in the same category ; moreover, this liquid 
has no heat value, nor is it available, like oxygen, to burn the 
fuel. The time may come when water will be used in internal 
combustion motors for the purpose of leveling the heat wave in 
the process of making a "soft" performing motor. It is known 
that a little water, if it is injected into the cylinder at the proper 
instant, has a tendency to absorb some of the heat, and if it can 
be shown that this reabsorption process is attended by a positive 
advantage it will be time enough to use the water. But why 
purchase it at the price of hydrogen? 

Automobile Engineers Should Be Able to Solve 
This Important Question 

Confining the subject to the two most important constituents of 
automobile fuel, as carbon and hydrogen, why should it be looked 
upon as good practice to accept any grade of the fuel offered at 
the market price without considering the relation of the carbon 
to the hydrogen or the percentage present of each of these sub- 
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Fig. 7 — Series of curves plotted from Figs. 4 and 6 for different di- 
mensions of cylinder bore 

stances ? Just to show that there is quite a difference when the 

several hydrocarbons are compared, the table, as follows, is 
offered : 

TABULATION OF HYDRO- CARBONS, SHOWING THE PRO- 
PORTIONS OF CARBON AND HYDROGEN PRESENT 

Hydrogen Carbon 
Popular Names of Liquids by weight 

Gasoline It 

Benzine t 

Kerosene 15 

Tar benzol 8 

•Grain Alcohol 8 



by weight 

93 
88 
92 
Si 

•Alcohol, in addition to carbon and hydrogen, holds 50 per cent 
of oxygen. 
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PROPERTIES OF SUBSTANCES THAT HAVE A HEAT VALUE, INCLUDING THE CONSTITUENTS OF ATMOSPHERIC AIR 

WHICH FURNISHES THE OXYGEN OF COMBUSTION 



Fuel. 



Oxygen, O 

Nitrogen, N 

Hydrogen, H 

Carbon, C 

Carbon, C 

Carbon monoxide, CO 

Carbon dioxide, COi 

Methane (marsh gas), CH«. . 
Ethylene (olefiant gas), CiH, 

Ethane, CtH« 

Benzol vapors, C«H« 

Acetylene, Cifli 



Chemical Proportions. 



23 lb.O + 77 lb.N - 100 lb. air 

21 voLO + 79 vol.N - 100 vol. air. 

2H + O - HiO 

C + O - CO 

C + 20 - COs 

CO + O - CO. 

1 Ib.C + 2.66 lb.O - 3.66 lb.COj. . . 

CH. + 40 - 2HtO + CO. 

CjH\ + 60 - 2HiO + 2COj 

CjH. + 70 - 3HrO + 2COj 

CtH. + ISO = 3H.O + 6COj 

CjHj + SO - HjO + 2COi 



Weight 
of Gas 
at 30°, 

per 
Cubic 
Foot 

Pound. 



.08927 
.07847 
.00562 



.07704 
. 12323 
.04538 
.07830 
.08369 
.22363 
.07251 



Volume of 
1 Pound of Gas 
at Atmospheric 
Pressure. 

Cubic Feet 



32° 



11.20 
12.77 
178.80 



12.77 
8.12 
22.37 
12.77 
11.94 
4.47 
13.79 



62° 



11.88 
13. SS 
189.80 



13.55 
8.60 
23.73 
13.55 
12.67 
4.74 
14.6? 



Volume 
Required 
to Burn 1 
Cubic Foot 
of Gas 

Cubic Feet 



.5 

2.6 
3.0 
3.5 
7.5 
2.S 



Air 



2.38 

9.52 
14 28 
16.66 
35.7 
11.9 



Weight 
R quired to 
Burn 1 
Pound of 
Gas 

Pounds 



.57 



4.00 
3.43 



Air 



34.80 



2.48 



17.40 
14.90 



Specific 
Heat of 
Gas at 
Constant 
Pressure. 



Heat of 
Combustion 



.21751 
.24380 
3.40900 



.24790 
.21700 
.59290 
.40400 

"37540 



B.T.U. 

pet 
Pound 
of Fuel 



62,000 
4,400 

14,600 
4,385 

231976 
21.476 
22,356 
18.183 
21,421 



1 * -p T* 13 * t ^ ie Man Who Desires to Purchase a 

It O tanaS tO JveaSOIl Good Automobile Has but Few Chances 
to Take, but Why Take Any of Them ? 



That Napoleon was premature when he sent a courier to an- 
nounce the victory that he saw for him at Waterloo; 
destiny played him a trick. 

That there is a defeat in every transaction for the man who 
toys with the ending of the play. 

That it is the height of folly to slow up before the game is 
bagged. 

That the hidden ditch is there; that cupidity is a poor guide, 

and that it is well to be on guard. 
That a good idea cannot be exterminated by a mere say-so; it 

takes a better one to accomplish the feat. 
That the whipped, if they resume hostilities in dead earnest, 

become the victorious. 
That the sea ill-treats its battered hulks; that they float along 

as they are bravely manned. 
That the wickedness of men portrays the wretchedness of 

society. 

That disgust seizes upon the man who is about to be beaten. 
That man's effort is eclipsed when he slows down and allows 

an antagonist to pass him by. 
That the truth makes a mysterious impression on those who 

have trouble in picturing it. 
That it is a rickety idea to listen to the florid description that 

is made of an automobile by a man who knows nothing 

about it. 

That the ground-floor of success lies far below the dreamer 
who is always talking about what he is going to ac- 
complish. 

That the stealthy step of a cat is imitated by the person who 
has designs upon the welfare of his acquaintances. 

That the inhabitants of the "land of villany" are not all at 
home. 

That the chief lodger in a pig-sty will be found in the trough 

after his hunger is appeased. 
That there may be two ways of accomplishing a given task, 

but that there is only one best way. 
That some of the ways of accomplishing a task begin to sour 

while the milk is still fresh. 
That reliable agents depend upon satisfied customers for their 

future grip on the trade. 



That the bailiwick of the man who is bent upon acquiring money 

without delivering an equivalent is no place for those who 

have no time to lose in useless pursuits. 
That capital is in the house of the conservative, and that it 

takes a conservative house-mover to change the location 

of the property. 

That there is a difference between publicity and advertising; 
to tickle a pole-cat is to court publicity. 

That the progressive are educated; and education is not to be 
had excepting from educational sources. 

That the janitor thinks so little of the ragman that he loads 
him down with all the circulars that are sent to the 
building over which he presides as "Czar." 

That the only man who reads is the one who subscribes for the 
paper that he thinks worth while. 

That house-organs are delivered to a petrified list; the pur- 
chaser of the product of the company is fined accordingly. 

That a defect in a plan cannot be eliminated by covering it up 
with complications. 

That a large number of advertising campaigns are full of de- 
fects concealed by complication. 

That most advertising is so designed as to please the man who 
dopes it out; it should be designed to please the man for 
whom it is intended. 

That everybody takes a hack at what they know the least about; 
no man would burn his fingers if he knew it. 

That quite a number of merchants advertise themselves and 
allow the advertising of their products to go to pot 

That a pound of tea is not improved just because it is given 
away with a piece of defective crockery. 

That the bloom on the face of much of the advertising copy 
that is being printed is like the bloom on the cheek of a 
painted maiden ; the bloom readily rubs off. 

That in a large enterprise no individual can do it all; co-opera- 
tion is the progressive idea; co-operation does not mean 
imposition. 

That the most important department of a business should not 
be left to the tender mercies of a man whose sole interest 
lies in a commission on the value of the space that he 
can fill with words. 



Digitized by Google 



March 16, i 9 u THE AUTOMOBILE 737 



Removing Scale from Cylinders Unlooked- 
for Trouble in a Motor Is Due to the Growth of Scale on the Exterior 
Surface of the Combustion Chamber 




YLINDERS overheat if they are not 
properly cooled. As a rule, this 
trouble is due to the fact that the 
radiator is of insufficient capacity or 
to the further fact that the water 
pump is in poor condition, assuming 
that it is big enough for the work 
that it is placed to do. Quite a num- 
ber of automobilists also understand 
that carbon formations within the 
combustion chamber are responsible 
for overheating. The point that does 
not receive attention, however, is that overheating will be the 
direct result of an accumulation on the exterior surfaces of the 
cylinders, and that this accumulation or scale, as it is usually 
called, is frequently produced under practical conditions. 

One of the most potent causes of this growth is due to the 
using of dirty water in the radiator, and running on a retarded 
spark is at the bottom of the overheating that makes the water 
boil away when the motor is new. Once the scale is permitted to 
gain a footing on the surface it will grow rapidly and in a short 
while the unfortunate automobilist will have a cranky motor on 
his hands. 

Fig. i shows a cylinder with the cover removed and the scale 
formation in sufficient presence to upset the good running quali- 
ties of the same. Fig. 2 shows the cylinders after the scale was 
removed. In the dislodging of the scale the process that was 
used included the use of washing soda in the water to make a 
saturated solution. In other words, a quantity of water was ren- 
dered soft by placing as much washing soda in it as it would 
dissolve and this soda solution was then run into the cooling sys- 
tem, through the filler of the radiator. When the system was 




supplied with as much of this solution as it would hold, the motor 
was started and by running on a retarded spark the solution was 
brought up to the boiling point, after which the motor was main- 
tained under these conditions for fully an hour. 

Shutting the motor down, the solution was then emptied out 
and the system was flushed out with hydrant water. Having thus 
removed the greater proportion of the scale, the system was 




Fig. 2 — Illustrating the result of the hot soda-washing process upon 
the cylinder removing all scale _. 

again filled with soda solution and the motor was run on a re- 
tarded spark for another hour in order to remove the further 
evidences of heating trouble and for the purpose of cleaning 
the metal so thoroughly that the scale will have nothing to 
cling to, thus retarding the further formation of the same for 
the greatest possible length of time. 

The final operation before placing the motor into commission 
is to flush out the system so thoroughly as to remove all traces 
of the soda, fearing that the presence of even a small increment 
of the same will induce electrolytic and other undesirable actions, 
all to the detriment of the life of the radiator and the other but 
less delicate parts of the motor with which water comes into con- 
tact. The automobilist is cautioned not to give this final clean- 
ing operation a lick and a promise. 



Fig. 1 — Cylinder with cover removed, showing the formation of scale 
within the water Jacket space, causing cranky action 



The Chauffeur Got Away with a Hat 

Sam — Say, Mose, wha did you-all git dat fabagastrin cha- 
peau ? 

Mose — Wha you-all suppose I git it; I aint no millionai." 

Sam — It am a fine top, Mose — come, now, wha you-all git it?" 

Mose — Didn't you-all know dat I am a reg-lar licensed auto- 
mobile drtva an' didn't I run plumb over a white man, an' didn't 
he leave dis ya lid in de kyar; what mo do you-all wants to 
know? 
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Gasoline from Russia 

Satisfactorily in American Motors 



Foreign Fuel Must Be "Stand- 
ardized" Before It Will Work 



TI TIMES-STj 



AUTO'S GROWTH BRINGS 
GASOLINE FROM SHIM 



Cincinnati Concern Importing 
Fuel for Petrol Wagons. 



Rumors of a deal by which the Indian. 
ReAnlnc company of Cincinnati has mile 
business connections with the Asiatic Oil 
company of Russia were explained by 
President Levertne Friday as follows: 
"The Asiatic Oil company operates re- 
fineries on the Island of Sumatra. "We 
purchase easoltne from H. and It Is 
shipped In tank vessels to this country. 
Tho growth of the automobile popularity 
has made the supply of gasoline in this 
country less than the demand." 



WHEN the time 
comes that 
the" supply of gasoline 
has to be replenished, 
or better yet, rein- 
forced, by importing 
"crude," refining it 
here and making 
"blends" that will be 
on poor speaking 
terms with a "stand- 
ard," it will then be 
time for the automo- 
bilists of this country 
to take an interest in 
this matter and advo- 
cate a definite mix- 
ture for what is now 
termed "automobile 
gasoline." The re- 
production here of a 
news item under a 
"single scarehead" is 
for the purpose of 
having something' to talk around, the idea being to bring out 
one or two of the situations that will have to receive attention 
in the long run. 

When automobiles are imported, the first difficulty that the 
user experiences is that the carbureter adjustment is awry, due 
to the difference between the gasoline that was used on the other 
side for the adjusting of the same and the fuel that is available 
here for the operation of the car. In a word, if a car is de- 
signed to run on the grades of gasoline that are used in Eng- 
land and upon the Continent, the results that will be realized 
when the automobile is shipped to this country will be far from 
satisfactory. 

How this character of trouble is to be overcome if gasoline is 
to be a "blend" of the wells of the world, is a detail that the 
distillers of the hydro-carbons have failed to throw light upon, 
although, according to the "news item" here given, it is the plan 
of these distillers to "try it on the dog." What is required of 
the whole situation is more light, added information of a more 
definite sort, and assurance from the proper source, that the fuel, 
as furnished, will be up to some standard. 

All the effort that designers of automobiles can lavish upon 
motors will be of small avail if it can be said in the end that 
the fuel is mostly noted for the uncertainties that reside in it. 
But this view must not be taken to indicate that there should 
be any desire to restrict the sources of the supply of automobile 
fuel. The present demand is large; it is but a sample. The time 
will come — and it is traveling in this direction on a train that is 
not to be beaten by a "20th Century Limited" — when the demand 
for automobile gasoline will be double, quadruple, and octuple 
the present requirement. There are, to-day, in America, 486,000 
automobiles in actual use, but it is to be remembered that 188,000 
of these automobiles were made last year. 

The story of gasoline is a romance, the like of which is only 
equaled by the story of rubber, that queer substance that strayed 
into mechanics, in relation to which it is proper to say it has 
only enemies, and all of its enemies are its staunchest friends — 
it is like a ghost; the person who meets it in the dark, hangs 
on like grim death — he is afraid to let go. At all events, re- 
ferring to gasoline, it was a drug on the market but a few 
short years ago, and it was a very troublesome drug at that. 
The distillers of oil were in sad fix; they could find no use for 
more than a small part of the gasoline that they had to handle 



in the regular way, in the process of distilling "crude," to pro- 
duce kerosene, lubricating oil, and the other products for which 
there was a brisk demand, but strange to relate they could not 
get rid of the gasoline. This material resisted all ingenuity; 
it could not be dumped into the river because it would float on 
the top of the water and, if set on fire, would make a river of 
fire; it could not be left around forming a pool, and the only 
thing that could be done, apparently, was to store it and await 
the coming of the day when ingenious man could determine how 
its potential force could be put to useful work. 

The gasoline stove of a decade ago was a most promising 
proposition, but it was a dangerous liquid to place in the keeping 
of the average servant in the kitchen of the home, and while it 
did find a use in this way, the fact remains that there was not 
enough of a market for it to satisfy the commercial situation. 

Crude Oil, in the Early Days, Was a Puzzle to 
Distillers in Some Particulars 

When automobiles began to put in an appearance, it was a 
promising epoch for gasoline, but the distillers were never quite 
able to see in what straits they would be placed within a few 
short years. 

The distillers of "crude" were in the same position as the mer- 
chants who are now lagging behind the procession, due to the 
lack of appreciation of the better work that the automobile can 
do for him, displacing the horse, of course. But it is a good 
thing for the automobile business ; were all the merchants to 
awaken at one time, every maker of automobiles in America 
would be so pestered with demands for cars that he would be 
drunk with business. 

Granting that the demand for cars is to be graduated so that 
there is no likelihood that the makers will be "intoxicated" be- 
yond capacity, it remains to be wise; there is no reason why 
the work that must be done should be allowed to languish. The 
idea that the supply of gasoline will come somehow is a good 
one to harbor after a hard day's work, when it is desired to 
place dull care in the locker in order that the victim will be 
in a better position to enjoy a hard-earned rest, but, upon awaken- 
ing, after the rest, let it be remembered that the problem is 
there. 

The great problem, when it comes before the automobile en- 
gineers of America to be solved, will have to be tackled in a 
scientific way, and all of the facts will have to be arrayed, like 
soldiers on parade, so that calm judgment may be used as the 
lever that will pry ignorance out of the fort that it now occupies 
— the liquid that is being used for fuel in automobile motors 
must be standardized. 



The Formula of • 
Good Lacquer for 



Keep Brass Parts Lacquered 

Use In Maintaining a Good Appearance 

m 

LACQUER prepared as here given will prove efficacious in 
renovating the bright work, but it is necessary to prepare 
the surfaces to be lacquered if the results are to be satisfactory. 
For the surfaces, what is wanted is a high polish and absolute 
freedom from grease. The lacquer may be prepared thus: 
Bleached shellac, 60 grams; Manila copal, freshly powdered, 60 
grams; gum mastic, 60 grams; absolute (grain) alcohol, 1 kilo- 
gram ; coarsely powdered glass, small quantity ; allowed to stand 
for (frequently shaking), 14 days; boracic acid, 1 gram. Filter 
and use, the best plan being to apply repeated thin coats. 

Any desired color may be given to the lacquer by adding ani- 
line dyes. A very little of the dye of the color selected will serve 
for the purpose. Red and blue will form clear solutions; green 
must be handled cautiously; it may have to be filtered; yellow is 
a good dye to handle. In applying lacquers it is desirable to go 
about it in the same way as shellac is applied — thin coats, deftly 
applied by means of a suitable brush, with very little rubbing; 
it will become tacky if it is fussed with very long. 
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When Judgment Whispers Don't Senses Are 

Dulled Even an Alarm Clock Fails of Its Purpose. Don't Select Such a 
Time for the Conduct of Important Negotiations 



Don't skimp on the amount of lubricating oil just because the 
salesman tells you that the bearings are extra large — an 
extra allowance of grit might get in and rub the newness 
off the surfaces. 

Don't wait for a "spill" before making adjustments of the 
brakes. 

Don't test out the emergency brakes during an emergency — try 

them each morning before taking to the pike. 
Don't give the dry cells six months to dry out and then switch 

over only to find that they are ripe for replacement. 
Don't stand for a sag in the live rear axle — take a half day off 

and tighten up on the bob-stays. 
Don't drill holes in the sideframe — if the designer thought that 

they were too liberal in size, he would have saved a little 

on the cost of metal. 
Don't empty out the gasoline tank and then go around it with 

a lighted candle — there will be enough gas left in the tank 

to teach you better. 
Don't allow the clutch to do service after it shows that it is not 

in fettle to hold the car — reface the clutch and avoid 

serious consequences. 
Don't spill oil into the crevices of the magneto. The windings 

are insulated with cotton and this vegetable fiber is not 

proof against the wiles of the lubricating material. 
Don't fail to supply the wants of the magneto from the lubrica- 
tion point of view — this means that a little of the good 

quality lubricating oil should be used. 
Don't tamper with the adjustments of the magneto— if you do 

not understand that language, go it on faith until you come 

to a pilgrim who is suitably endowed. 
Don't batter up the insulation on the high-tension cables — rubber 

compound is used for this purpose and it should be handled 

with care. 

Don't allow the high-tension cables to rub against metal parts, 
especially if they are hot. They will chafe, or the insula- 
tion will be destroyed by the heat. 

Don't replenish the water supply from a convenient mud-puddle 
— a very thin coating of scale over the surfaces of the 
radiator will reduce its efficiency over 33 per cent. 

Don't go along the road with a steaming radiator — it simply 
means that the motor is being run on a retarded spark. 

Don't allow a motor to run without attention until it emits 
strange noises — the damage may then be done. 

Don't allow your automobile to complain for lack of attention. 
A little attention every day is far better than a lot of work 
every Saturday. 

Don't place too much reliance upon ball bearings in the road 
wheels of your automobile — they may be ever so fine, but 
this is no reason why they should not be cleaned, inspected 
and freshly lubricated at reasonable intervals. 

Don't wait for the sun to shine on both sides of the street be- 
fore cleaning up your automobile — it will soon be time to 
place the car in commission. 

Don't allow the extra tires to rest on the running-board subject 
to the abuse of light, hail, rain, dust and other enemies of 
rubber and cotton — get a case. 

Don't neglect the top. True, it is made of good material and 
will put up with a lot of abuse, but it will show that it is 
being neglected. 



Don't forget that the fates are appeased the more readily if 

you do a little of the work. 
Don't take along so many tools that you will be unable to pick 

out the one that you need. 
Don't throw the tools into a large tool-box with a mess of junk 

— get a kit I 

Don't place your spare inner tubes in a box with tools — the 

inner tubes will resent such treatment. 
Don't neglect to keep inner tubes in a suitable place, protecting 

them from light, foreign matter and mechanical contact. 



__ Shock Absorber Did More 

How Frame Was Broken Harm Than Good m -rms 



Instance Through Incompetent Fitting 



MORE damage is done to automobiles by users who tinker 
with them than is consummated by service under normal 
road conditions. It seems to be a disease. One writer called it 
"tinkeritis" — his idea of the situation was not a bad one. It is 
not that shock absorbers are to be looked down upon, but it does 
seem as if they ought to be fitted to cars by one who will take 
into account the fact that the side bars of the frame are no 
stronger than they ought to be and that the metal should not be 
drilled and filed away, unless holes are made in the neutral sec- 
tion if at all. As an illustration of what happens betimes when 
the work is done by a novice, the illustration* here given will 
suffice. The shock absorber was applied originally in such a way 
that when the work came upon it the load was so concentrated 
that it pushed the flange upward and it fractured at the rivet 
hole. The frame was materially damaged in other respects, and, 
while a repair was made by placing a reinforcing plate inside, 
riveting it to the broken member and bolting to the cross bar 
besides, as indicated, even so it is impossible to say of a repaired 
frame that it will equal in serviceability the original member. 
When the repair was completed the part of the flange that was 
broken out was replaced and the repairman showed that he had 
made the most of a bad job. 



•Photograph taken at the Sidney B. Bowman Auto Company's 
Garage, New York City. 




Showing how the frame of a car can be broken by Improper fixing 
of accessories without regard to position 
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Owner Keeps Cost Account 

Know. This Is an Example of Very Acceptable Information 




UCH has been written from time to 
time for the enlightenment of the man 
who has not as yet indulged in the 
luxury, or necessity, whichever you 
will, of his first automobile, and who 
is, perhaps, somewhat curious to know 
to what extent he will be called upon 
to finance this delightful modern 
method of getting about. 

This information, so far as the 
writer has observed, has been so frag- 
mentary and incomplete as to be of 
little value to one seeking this kind of light. It may, therefore, 
be of interest to many to know of the writer's carefully kept 
record of four full driving seasons, covering a period of three 
and a half years and up to time of exchanging for a new car. 

Of course when the matter of expense is to be considered it 
makes much difference what sort of car one has in mind — 
whether a large, medium or small car, and whether or not a 
chauffeur is to be employed. In the present case the writer 
cared for and drove his own car, and would say in passing that 
having the time, and being mechanically inclined, very much 
of his pleasure has been derived in this way. 

The car was a five-passenger, four-cylinder, 35-horsepower 
touring with 34 x 4 tires, and weighed about 3700 pounds, with 
equipment and five average people aboard. This car, with 
top, speedometer and windshield, cost $2,600 and was in service, 
except for time consumed in two overhaulings, from May, 1907, 
to Dec, 1910, although but'little driving was done in Winter ex- 
cept when the roads were in good condition. The mileage by 
actual speedometer record was 15,200, which, it will be noted, 
is 3,800 miles per season, or a little more than the experts figure 
as the average car's yearly mileage. 
Owned the car 189 weeks, which makes the average expense 



per week, everything included, about $21.50 for full period. 

Going somewhat into details concerning the expense here 
enumerated, I find three complete sets of tires or outer casings, 
including the set coming with the car, were used, making an av- 
erage of 5,000 miles per set. About six inner tubes were bought 
As stated, an electric vulcanizer was bought and used, thereby 
very materially reducing tire expense. 

The items of expense were as follows: 

Tires, new and repairs $489.00 

Gasoline, 1,623 gallons 237.00 

Cylinder oil and grease 43.00 

Sundries — shock absorbers, vulcanizer, tire Irons, 

etc 138.00 

Two overhaulings, Including varnishing, unisparker, 
new carbureter, etc., also Incidental garage ex- 
pense 475.00 

Total operating expense $1,379.00 

To this must be added — 

Insurance, liability only $231.00 

Interest on $2,600, 3 yrs. 7 mos. at 6% 46S.00 

Interest on $500, cost of garage 90.00 

Depreciation, being allowed $600 for old car 1,900.00 

Total expense $4,063.00 

The gasoline consumed figures 9 1-2 miles per gallon, which I 
consider a fair result considering much driving was done in hilly 
country. Cylinder oil averaged about 300 miles per gallon. 

In the foregoing record of expense many large items of cost 
not strictly chargeable to the car, but necessary nevertheless, will 
have to be considered, such as special wearing apparel for man 
and wife, winter and summer robes, etc., which will hardly foot 
up to less than $500. 

In conclusion would say that looking after my own car and 
seeing that things were right before starting out, very, very 
few road troubles have been met with, and the writer would say 
to all so inclined, and who can see the way clear to do so, by 
all means get an automobile. 



Dealing with Chassis Springs E.EE.'lE 

Quantity of Material Used Must Be Adequate 

j A , """""*«^jum*j » to 

GRANTING that the material of which the springs are 
made is the best for the purpose, and remembering that 
springs have to withstand a greater measure of abuse than 
any other part of an automobile, it remains to take note of 
the fact that the average designer seems to be satisfied with a 
relatively small effort on his part, leaving it to the material to 




Fig. 1 — Showing a half elliptic spring and a cross section of the 
same with letter references for use In connection with the formula 
as given In the text 



do the rest. In the designing of the springs there is one point 
that is not always taken note of — the formula used in the fixing 
of the proportioning of the plates takes no account of the quan- 
tity of the material that should be employed. 

The formula that serves in the average of cases is as follows: 
Let 

S = span as indicated in Fig. 1. 

B = breadth of plate. 

t = thickness of plate in 1-16 inch units. 
W = load in tons (2,240 pounds per ton). 
N = number of plates. 

k = a constant — 1 1 for the average undertaking. 
When 

WSk 

N = 

Br* 

Were this formula to be the only guide, as it probably is in 
some cases, no account would be taken of the amount of work 
that would be put upon the material, as extreme fiber strain, 
dynamic work, etc. Experience is worth more than formula: in 
work of this character, and most designers rely upon accomplish- 
ment more than they do upon formula;. It has been found in 
practice that the plates should be wide, and in the better grades 
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Fig. 2 — Conventional type of full elliptic spring which Is made up of 
two halves of the spring as shown In Fig. 1 



of automobile springs, taking the larger cars as examples, the 
value of B is 2 1-4 inches. 

The number of the plates to employ is not so easy to fix upon, 
but it is possible to take note of the best practice and be guided 
accordingly. As a rule, the number of the plates that are used in 
practice should be more than the formula would be likely to in- 
dicate. 

The dimensions of the plate stock which is available for the 
making of springs is given as follows : 

DIMENSIONS OF PLATE-STOCK AVAILABLE FOR THE 

MAKING OF SPRINGS 
B. W. G. Number Thickness In Inches 

0 0.34 

1 0.30 

2 . 0.284 

3 • 0.2S9 

4 0.238 

5 0.220 

The master plate should be thicker than the remaining plates. 
The thickness of all but the master plate may be the same. The 
plates should be thin, rather than thick, and they should be wide, 
rather than narrow. 

If it is desired to obtain a "soft" performance of the automobile 
on the road, the best way to go about it is to make the span S 
relatively long and to use a considerable number of plates, but 
in this practice there is the chance that the springs will not be 
initially supple, and to get around this class of trouble it is neces- 
sary to use deep cushions in the seats. The deepest cushion now in 
use is 28 inches. This is quite a departure from the practice of 
some of the designers who seem to think that a 3-inch cushion 
is all that is required, and it is their idea that the springs should 
do all of the work. Speed has something to do with this matter 
and it stands to reason that low speed offers less of difficulty. 

Were it not for the fact that there are more spring failures in 
automobile work at the present time than there is of other classes 
of failure, it might be possible to take their word for it. Since 
the reverse is true, and in view of the fact that the desired per- 
formance can be brought about through the use of springs with 
more material in them accompanied by deep cushions to take 
care of the initial performance, remembering that deep cushions 
do not fail in service, this plan offers relief from one of the main 
troubles of the average automobilist ; moreover, the result in prac- 
tice seems to be an improvement on all other plans. 

Soft Riding Depends Upon the Springs 

From the point of view of easy-riding qualities, after having 
accomplished all that deep cushions are capable of effecting, it re- 
mains to adjust the span S of the springs in the light of the 
width and number of the plates, after taking into account the 
type of springs that are to be used in a given case. If the half- 
elliptic type of spring as shown in Fig. 1 is adopted, the length of 
span should be accordingly more than will be required for Fig. 2, 




Fig. 3 — Full elliptic spring with one end of the top member In the 
shape of a scroll 




Fig. 4 — Full elliptic full scroll type of spring with shackles and re' 

tainers 



but the number of plates and the width thereof will have to be 
increased also. Comparing Fig. 2 with Fig. 3, it will be seen that 
the scroll at one end of the spring (Fig. 3) will add materially 
to the suppleness of the performance, but in proportion as this 
quality is induced a compensating factor must be allowed for, 
either in the shape of wider plates or more of them, unless a com- 
promise is indulged in, resulting in a slightly increased width of 
the plates, and a slight increase in the number of the plates also. 
Referring to Fig. 4, which shows the scroll on both ends of one- 
half of the full-elliptic type of spring, it undoubtedly has certain 
advantages over Fig. 3 on some of the counts, but there are dis- 
concerting factors as, for illustration, the fore and aft oscilla- 
tions are not snubbed so effectively when this type of spring is 
used. 

The platform type of spring as shown in Fig. 5 offers an ex- 
cellent means of advantageously employing enough of the spring 
material to afford long life and a sufficiency of the spring action 
to take care of the vertical bounce, either on a heavy limousine 
at the rear or in certain types of commercial vehicles. There 
seems to be no good reason why platfrom springs should be 
used at the front end of an automobile, due to the fact that the 
motor is the principal load to be carried at that end and it 
follows that the loading is substantially constant. 

The breakage of springs is not entirely due to the limited use of 
material, nor can all the breakages be attributed to inferior 
grades of steel. The practice of uniformly curving the plates 
so that they are distorted at the point of clamping where they 
rest on the perch seems to be a poor one, and it is believed that 
spring breakages are partly due to this fact and to the prob- 
ability that the plates are not clamped tightly at the perch or to 
the elongation of the U-bolts after they are in service for a little 
while. There is one other reason for spring breakage that may 
be traced to something besides poor material, or an insufficiency 
thereof. In other words, unless all of the plates are bowed to 
the same radius, the extreme fiber strain will not be the same in 
each of them and the plates that are stressed excessively are the 
ones which will fracture. 

Some of the spring breakages may be directly traced to lack 
of lubrication. There are very few automobilists who have the 
right idea in relation to this important matter, and it is even 
possible to find designers who will contend that if the friction 
between the plates is increased, the amount of energy that will 
be dissipated during spring action will be more and that the re- 
sult will be better. There is really nothing in this claim. A 
lubricant should be used between the spring plates, for then the 
plates will slide upon each other more smoothly, and the loss 
of energy will be confined to the work done in the shearing of the 
lubricant, leaving it to the plates to perform their allotted func- 
tion, which is a duty that seems to be quite up to their ability, 
even under favorable conditions. 




Fig. E — Platform type of spring showing the shackling of the cross 
member and the use of retainers 
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Those Who Have Had Experience 
Are Invited to Contribute 

Editor The Automobile: 

[2,541] — Would you kindly state what 
opinion you entertain regarding the value 
or saving on tires that have some kind of 
inner tube casing. They are advertised to 
save blow-outs and a large percentage ofi 
punctures. What inner tube casing is sup- 
posed to be the best? E. C. B. 
Auburn, Me. 



What Some Subscribers Desire to Know 




Fig. 1 — Section of a front axle, showing 
the spring plate on which the spring should 
seat firmly 

Information Wanted About a 
Motor 

Editor The Automobile: 

[2,542] — Kindly inform me through your 
Questions and Answers column: 

1. What is the absolute compression in 
the fuel injection type of the Antoinette 
aeroplane motors? 

2. At what crank angle is the fuel in- 
jected? 

3. What style of check valve is used 
between the fuel pump and the cylinder? 

4. What size fuel pipe is used? 

Can you give me a description ' of the 
fuel pump and check valve? 
Muskegon, Mich. R. A. Weinhardt. 



Object Sought Is the Same in 
Any Case 

Editor The Automobile: 

[2,543] — Please inform me through The 
Automobile how to adjust a Stromberg 
carbureter. Is there more than one way? 
Are other carbureters adjusted the same 
way? Philip L. Allison. 

Burson, Cal. 

It is the function of a carbureter to de- 
liver an efficient mixture of gasoline and 
air to the motor. All carbureters which 
are designed to include an auxiliary air 
port, if they are not complicated by other 
mechanisms, are adjusted first to make the 
motor run as slow as possible, with the 
auxiliary air port closed, the idea being to 
adjust the flow of gasoline in such a way 
as to realize easy cranking, and maximum 
power at low speed. Having accomplished 
this adjustment satisfactorily, it remains to 
run the motor at increasing speed up to the 
highest point by opening the auxiliary air 
port, and finally ending in the adjustment 
of the auxiliary air valve to give perma- 



nence to the range of performance. The 
several makers of carbureters issue instruc- 
tions in relation to the details attending the 
adjustment of their devicls and you will 
doubtless be able to get copies of these in- 
structions by communicating with them. 



Causes of Spring Breakage 

Editor The Automobile: 

[2,544] — I have been puzzled recently 
to find out the cause of the springs of my 
car breaking. After I had run the car 
for several hundred miles I found the 
lower leaf of the front spring had snapped 
sharp off at the point of contact with the 
axle plate. I had a new plate fitted by 
a local man exactly similar to the old one 
and the same thing has happened again. 
This I have had again repaired and to my 
astonishment I find that one of the rear 
spring plates has broken in the same man- 
ner. Could you tell me the reason for 
this? R. D. 

Boston, Mass. 

The cause is probably due to the fact 
that the leaf of the spring is semicircular 
and the plate as shown in Fig. 1 is flat so 
that there is a gap between the leaf and 
the plate at the points A and Ai. When 
the load is thrown on the plate forcibly 
instead of the spring finding a firm seating 
the gap causes the plate of the spring to 
overbend itself and after a few such blows 
becomes cut by the sharp edges A and Ai 
of the plate and so breaks. A method 
of overcoming this is to fit a hard fiber 
block between the spring and the plate, 
taking care to file the block so that it fits 
the curvature of the spring. In Fig. 2 
the spring-clip U often has something to 
do with springs giving way in the manner 
indicated in your letter. After the car 
has run about 100 miles the nuts N and Ni 
should be tightened as the part U is bound 
to elongate slightly and cause a certain 
amount of looseness. These nuts should 
be tightened periodically for this reason. 



Practice Is Not the Same with the 
Magnetos 

Editor The Automobile: 

[2,545] — Please answer the following 
question in the next issue of The Auto- 
mobile: Are all magnetos that are used 
on 4 and 6-cylinder automobile motors 
timed so that their operating shaft re- 
volves at one-half the speed of the motor 
crankshaft, on motors of the 4-cycle type, 
and the same speed as the crankshaft on 
motors of the 2-cycle type? Subscriber. 
Merkel, Texas. 



The Editor Invites owners and driv- 
ers of automobiles who are subscribers, 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible in each case, and a sketch, 
even though It may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered in these 
columns In the order of Its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume if 
the writer desires to withhold his 
name from publication. 



EE 



Some Reasons for Heating Car 
bureters 

[2,546] — What is the effect of heating 
the gases before they are taken into the 
engine? Is it possible to overheat them? 
Waterloo, la. Reader. 
Heating the entering gas increases its 
inflammability. It also increases the range 
of allowable dilution permissible while still 
allowing the mixture to explode, whether 
that dilution be with air or with an in- 
combustible gas. Heating the incoming 
gas also allows it to remain inflammable at 
a lower compression pressure. This heat- 
ing is practically limited to the slight heat 
necessary to supply the loss of heat of the 
gasoline due to its vaporization. Excessive 
heating leads to the danger of preignition, 
owing to the heat given to the gas by the 
act of compression. Even before compres- 
sion the gas becomes heated by the hot 



f/il 




Fig. 2 — Section of a spring on the rear 
axle showing the U-sprlng clips and tighten- 
ing nuts. 



cylinders and ports, by the throttling effect 
of the intake where the energy of velocity 
of the gas is transformed into heat, and 
by the admixture of the fresh gas with the 
residue of burnt gas in the clearance space. 
The temperature may be as high as 392 
degrees Fahrenheit before compression. 
There is a partial gain from this, because 
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What Other Subscribers 



to Say 



The Editor Invite* owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication in these columns for the 
worthy purpose of aiding brother auto- 
mobillsts who may be In need of just 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
sketch when It is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



heat obtained from the hot cylinders and 
ports tends to increase the compression 
pressure and therefore the efficiency. There 
is a partial loss, because heating before 
compression results in a higher maximum 
temperature and therefore more loss to the 
cylinder walls. 

If the gas were initially supplied under 
pressure it might be slightly heated with 
some net advantage, as it might facilitate 
the use of a poorer mixture. 

According to tests carried out by D. 
Clark, the temperature of the gas during 
the explosion stroke ranges from 510 de- 
grees to 1,600 degrees centigrade. 



Satisfactory Testimony 

!^Editor The Automobile: 
>*/ [2,547]— I am a subscriber to The Au- 
''I tomobile, and would like to ask your opin- 
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Fig. 6 — Showing how the magneto Is con- 
nected to the drlveshaft by means of a 
/./«7 compound Oldham coupling 

ion as to "Homo," advertised on page 110 
of your October 10 issue. Do you think 
that the "Homo" is practical, and will it 
do what its promoters claim for it? I have 
a 2-cylinder runabout Maxwell, 12-horse- 
power, and am thinking of purchasing one 
if I can find that they give satisfaction. 
Rensal, N. D. George E. Berg. 




Just a Few Little Designing 
Problems 

Editor The Automobile : 

[2,548] — The following questions I wish 
you would answer for me in your columns : 

1. Should the design of a crankshaft 
for a given motor be changed if the motor 
is to be equipped with roller bearings in- 
stead of plain ones? If so, how, and why? 

2. If a motor has a compression of say 
10 pounds gauge when cold, what will the 
compression be when the motor has reached 
a constant running temperature, due to 
heated surroundings, walls, etc., tending to 
keep the temperature of the mixture higher 
at the point of maximum piston travel? 

3. At what temperature will a charge of 
gas (perfect mixture) explode— self-ig- 
nite? 

4. How can the maximum explosion 
pressure be determined when a certain 
amount of oxygen is introduced into the 
charge? 

5. If the explosion pressure were too 
great, what part would suffer injury first, 
i.e., break: cylinder, load connecting rod, 
piston or crankshaft? 

6. What is the bursting pressure of the 
average cylinder, and is the maximum for 
small cylinders greater than large ones or 
vice versa? Also, what factor of safety is 
used in designing same. Subscriber. 

New Haven, Conn. 

1. The proportions of the crankshaft 
must be determined from data which will 
tell (a) of the twisting moment, (b) of 
the bending moment, (c) of the variation 
in twisting moment, (e) of the synchronism 
of the odd harmonics set tip in the crank- 
shaft, (f) of the unbalanced secondary 
component, (g) of the cantilever effect of 
the flywheel, (h) of the gyrations of the 
flywheel, (i) of the spiraling of the crank- 
case, (j) considering the kinetic ability of 
the steel, (k) involving the hardness of the 
steel from the four customary hardness 
points of view, (1) fixing the dimensions of 
the pins and throws in view of the local 
moments in their various aspects, and there 
are 10 or 12 other more or less important 
considerations besides. The bearings bear 
the same relation to the crankshaft as the 
abutments hold to the Brooklyn Bridge. 
They may be of the plain type, or they may 
be ball or roller bearings; the distance be- 
tween supports is the prime point to con- 
sider. From the point of view of the bear- 
ings only, it remains to observe that they 
must be big enough to do the work. Per- 
haps either of the type of bearings in vogue 
will work with equal satisfaction if the 
bearings are of good quality, and the sizes 
selected are sufficiently liberal. 

2. No motor will work if the compres- 
sion is only 10 pounds gauge. In practice. 



the gauge pressure is rarely ever below 60 
pounds per square inch, nor should it ex- 
ceed 80 pounds per square inch, if gasoline 
is used as the fuel. At all events, the fact 
remains that the compression will decrease, 
partly on account of the wire drawing of 
the mixture through the valves and con- 
stricted passage-ways; then again, because 
heat rarifies the gases by the simple process 
of swelling the molecules so that a less 
number of them will go to make up a 
bushel. 

3. It has been found in practice that 




Fig. 3 — Hear end of a motor, showing the 
magneto connections 

automobile gasoline when mixed with air 
in the right proportions will preignite in- 
variably at about 120 pounds per square 
inch absolute. In racing automobiles the 
compression is fixed at about 95 pounds 
per square inch absolute. In passenger 
automobiles the pressure is not far from 75 
pounds per square inch absolute. The ab- 
solute pressure is 14.7 pounds per square 
inch above the gauge pressure. 

4. It is recommended that Cantor lec- 
tures be studied, they bringing out all of 
the points in relation to the fuel. They 
have recently been run in The Automobile. 

5. The weakest part 

6. Engineers generally figure that the 
tensile strength of cast iron is 18,000 pounds 
per square inch. It may be as high as 26,000 
pounds per square inch, and 35.000 pounds 
per square inch is not impossible in ex- 
treme cases, but the lower figure is the one 
to take. The cylinders should be so de- 
signed that the working strain will not ex- 
ceed one-quarter of 18.000 pounds per 
square inch. Unfortunately, the foundry 
problem takes precedence over other con- 
siderations, and it is deemed inexpedient to 
have the walls of a thickness below 1-4 
inch. This thickness affords a factor of 
safety somewhat higher than 4 to I. 



Magneto Advance Lever 

Editor The Automobile: 

[2.549]— Having the intention of fitting 
a magneto to my car I would be obliged 
if you would give me some idea through 
your columns as to the manner of fixing 
the advance lever. I propose fitting an 
elongation to the pump shaft which runs 
at engine speed and fitting a base plate at 
the rear of the motor on the opposite side 
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to the steering column. Could you give 
me a sketch of a simple coupling? 

Philadelphia, Pa. Magneto. 

A simple manner to do this is to fit a 
bracket to the frame or the rear part of 
the motor to carry the cross shaft Ai. To 
this should be fitted a lever connecting 
with the bell crank B, shown in Fig. 3. 

A bracket and axis for this can be fitted 
to the motor. The rod connecting the bell 
crank and the lever Ai should be threaded 
for adjustment purposes. 

The coupling shown in Fig. 6 is simple 
to make. The coupling attached to the 
pumpshaft extension has a plain slot in it, 
likewise the magneto coupling shown. Be- 
tween these there is a washer with tongue 
pieces at right angles to one another, which 
engage the members and is an inexpensive 
part to renew in case of wear. 



You Will Have to Locate the 
Source of the Noise 

Editor The Automobile: 

t 2 .5So] — I am the owner of a 2-cylinder 
car which is in perfect order, and for 
hill-climbing has no equal. The only fault 
I find with the motor is its harsh sound- 
ing noise. This seems to come directly 
from the cylinders. I am of the opinion 
that by putting on a silent muffler, and a 
3-inch exhaust pipe instead of a 1 1-2-inch 
I could stop the noise, as otherwise the 
motor is in perfect condition. Kindly ad- 
vise me through your valuable paper 
whether I am right, or whether you have 
a better suggestion for eliminating the 
noise. H. D. B. 

Haverstraw, N. Y. 

You do not state whether or not the 2- 
cylinder motor is of the opposed type, or 
what. The noise that you complain of 
might be due to wheezing. It may be that 
the joints of the crankcase are not tight, 
and due to piston displacement the air is 
drawn in and out through the crevices, 
thus producing noise. It is also possible 
that th* valve stems are loose in their 




guides, and that the exhaust makes a noise 
as it passes down along the stem, or air 
may be sucked in through the same open- 
ings. You might also look for loose joints 
around the flanging of the manifolds. It 
does not necessarily follow that a larger 
exhaust pipe will result in a reduction of 
noise; it is the practice of some makers to 
use a very small diameter exhaust pipe 
leading from each cylinder to a receiver. 
The receiver is the form of a relatively 
large diameter pipe placed alongside of the 
motor, making the small diameter connec- 
tions about 18 inches long. These small 
diameter connections are sometimes ap- 
proximately one inch for a motor with a 
bore of four inches. This makes the area 
of the constricted pipe 1-16 of the area of 
the piston, but the receiver in these exam- 
ples is about half the diameter of the 
cylinder. 



It Would Be Possible to Set the 
Steering Post'at Any Angle 

Editor The Automobile: 

[2,551] — Will you please tell me through 
your columns of "Letters Interesting Ans- 
wered and Discussed" the following ques- 
tion : Can a steering wheel be lowered so 
as to come almost directly out without any 
slant? George E. Grimes. 

Crawfordsville, Ind. 



Wobbly Flywheel 

Editor The Automobile: 

[2,552] — I have recently noticed a lot 
of undue vibration in the running of my 
car, and on examining the motor I find 
that the flywheel wobbles. I have taken 
great care of the car and cannot under- 
stand the cause. Do you think the crank- 
shaft is bent? F. S. 

Springfield, Mass. 

If the motor runs satisfactorily outside 
the vibration it is probable that the nuts 
holding the flywheel on to the crankshaft 
flange, as seen at N and Ni in Fig. 5, have 
backed off slightly and require tightening. 
In fitting flywheels it is not only neces- 
sary that the nuts should be split-pinned, 
but the nuts should be absolutely tight. 
In case the split pin does not exactly pass 
through the slots of the castle nut so that 
the hole in the bolt is uncovered, a slovenly 
workman will loosen the nut slightly so 
that it passes. If the split pin will not 
pass through the holes when the nut is 
tight, take the nut off and fit a washer, 
or, better still, pass the file over the base 
of the nut so that it will go farther on 
the thread. 



Fig. 4 — Type of fan bracket with simple 
adjustment and good provision for lubrica- 
tion. 



Fan Bracket and Greaser 

Editor The Automobile: 

[2,553] — There is no adjustment on my 
car for tightening the fan belt and as the 
present bracket is very heavy I propose 
taking it off and fitting a new one. Could 
you suggest something? 

New York. Subscriber. 



The design of fan bracket to fit and suit 
your car depends upon the amount of 
space available between the front cylinder 
and the radiator. The bracket shown in 
Fig. 4 is very simple and the method of 
adjustment can be seen. The pillar E is 
attached to a base and on this the bracket 
B slides when the tightening nuts N and 
Ni are slacked off, The greaser is con- 
nected with an elbow, and the spindle 
carrying the pulley should be hollow and 
cross-drilled to allow the grease to find its 
way easily into the bearing. If a plain 
bearing is used the spindle should have 
slots cut in it, slightly spiral, to form a 
conductor for the grease. 



The Doctors Elect to Disagree 

Editor The Automobile: 

[2,554] — Has there ever been determined 
in any way by actual tests the difference in 
the rebound between a solid rubber tire or 
a filled one and a pneumatic tire pumped up 
as the makers demand a pneumatic shall be 
to give good service? I have asked several 
tire salesmen and also automobile salesmen 
what is the difference; the only reply 1 
could get from them was as follows, viz., 
from the tire men, that the car will not be 
easy riding, and 
from the auto 
men, that the car 
would stand the 
solid tire, but 
that the rider 
would not have 
the solid tire, on 
account of the 
jar, but mind you 
they (that is the 
latter) say that 
the car will stand 
the solid, and 
the tire man said 
that the car 
would not stand 
it. Whom am I to 
believe? Person- 
ally, I cannot see 

the difference between a tire pumped up 
to 100 pounds (which is demanded of me 
with the tires on my machine) and a solid 
tire or a filled tire. I have asked several 
people who have had tires filled with a 
preparation, men who are very prominent 
both in the business and financial world, 
who say that they find no harm is done to 
their car, or apparently so, and see no 
difference in the riding qualities, and 
when riding in one of these cars with 
tires so filled, and not knowing until 
after the ride that they were filled, you have 
to admit candidly that you would never 
have known the difference. I am anxious to 
do something of the kind and thought your 
expert knowledge would guide me. 

'A Subscriber. 

Port Richmond, N. Y. 
Taking the pneumatic tire inflated to 100 
pounds per square inch and comparing it 




Fig. 5 — Cross-section of 
a flywheel, showing 
how it is attached to 
the crankshaft. 
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with a solid tire of a size that would per- 
form under precisely similar conditions, the 
conclusion that would have to be reached in 
relation to the relative performance of the 
two tires would be that the pneumatic tire 
would render the best service in certain re- 
spects, due to the fact that when the pneu- 
matic tire receives the force of an impact, 
the energy so handed to the tire is dis- 
tributed over its sections clear around the 
circumference, through the air. In the case 
of the solid tire, the force of the impact 
would be taken and distributed through a 
small zone of the rubber compound, due to 
the fact that the molecular relations are 
such that much of the energy will be dissi- 
pated, and this is another way for saying 
that the section of the compound is scarcely 
capable of transmitting a wave of motion 
through a considerable distance. The result 
is, in the case of the solid tire, that the blow 
is cushioned ineffectually, as compared with 
the cushioning effect of the air, even though 
the air pressure, in the case of the pneu- 
matic tire, is held at such a high point that 
easy-riding qualities, so called, will not be 
present. But all solid tires are not alike. 
Some are relatively dead, due to the absence 
of much new rubber, and others are "live," 
because they have a large percentage of re- 




Fig. 8 — View of part of the brake drum, 
showing a quick means of adjustment 



fined gum in them, and a considerable meas- 
ure of the possible difficulty would have to 
be viewed after considering not only the 
quality of the rubber used, but the size of 
the tire as well. Thinking along these 
lines leads one to the conclusion that a 
comparison between solid and pneumatic 
tires, if it is under other than specific 
conditions, has too many pitfalls to be re- 
garded as of great value. 



Excellent Opportunity to Exercise 
Judgment 

Editor The Automobile: 

[2,555]— Being a subscriber to The Au- 
tomobile and desirous of some information 
regarding a two-cycle engine for an auto- 
mobile, I would like you to answer the fol- 
lowing questions : 

1. Is a two-cycle engine practical for a 
pleasure car? 

2. Is trouble encountered in getting en- 
gines to explode regularly? 

3. Is backfiring possible in the crankcase? 

4. Is there any possibility of carboniz- 
ing in cylinders? 

5. Do you think a thermo-syphon cooling 
system a good one? 



6. Is a two-cycle engine harder to start 
than a four-cycle? 

7. Of the Amplex, Atlas and Elmore two- 
cycle engines, which do you consider best, 
regardless of cost? 

8. Does a two-cycle engine consume more 
gasoline under the same conditions than a 
four-cycle ? 

0. Would it be as good a hill-climber 
with the same gears in transmission? 

Peru, 111. A. M. P. 

1. Yes. 

2. Yes, if the engine is not properly 
made. No, if the engine is properly made. 

3. Yes, if the design does not include 
some means of regulating the admission of 
the mixture. No, if the motor is suitably 
designed for the purpose. 

4. There is not only a possibility but it is 
a fact that carbon does form in the cylin- 
ders of motors, but the amount of the de- 
posit depends upon the efficacy of the de- 
sign in the respective cases. Since this 
character of trouble is generously dis- 
tributed between two and four-cycle types 
of motors, it remains for an intending pur- 
chaser to satisfy himself in relation to this 
matter under all conditions. 

5- Yes. 

6. Perhaps. It depends upon circum- 
stances. Some four-cycle motors are hard 
to start; there are conditions under which 
two-cycle motors are extremely difficult to 
get under way. 

7. The editor cannot answer this ques- 
tion. It would not be wise to do so. Ob- 
viously, a man cannot be the editor of a 
paper in New York and be perfectly fam- 
iliar with the details of design and con- 
struction of three different makes of 
motors, distant from each other by several 
States. The best way to handle this matter 
is to examine the three different makes 
from your point of view, and see which of 
them you like best. 

8. Gasoline consumption brings into ques- 
tion the thermic relations of motors. These 
relations are so complex that the best minds 
of the industry differ with each other con- 
siderably, and taking the records available, 
it would seem that it is more a question of 
the details of design of a motor than it is a 
matter of the cyclic relation. You will 
have no difficulty in finding out what the 
gasoline consumption is for any motor that 
you desire to purchase; measure the gaso- 
line and run the automobile a hundred 
miles. 

9. This question is too indefinite to war- 
rant being answered. 



Troubled with Noisy Exhaust 

Editor The Automobile: 

[2,556] — The noise of the exhaust on my 
car seems to have greatly increased re- 
cently and I am unable to find the cause. 
Do you think it is due to the silencer be- 
coming sooted up? The power of the mo- 
tor does not seem to have fallen off. 

Atlanta, Ga. B. K. 



The noise probably comes from a blow 
somewhere in the connections. A worn 
asbestos gasket is sufficient to cause this. 
It is very annoying and there seems to be 
more noise with a small blow than if there 
were no silencer at all. The points B in 
Fig. 7 are sometimes a source of trouble 
and we should suggest your looking over 
these. A large amount of soot will cause 
back pressure for a time and so expand 
the joints that in getting rid of one source 
of trouble another intervenes. 



Quick Adjustment for Foot Brake 

Editor The Automobile: 

[2,557]— Is it possible to fit a quick ad- 
juster for the foot brake of my car? At 
present every time I want to adjust it I 
have to lie on my back, take out split pins 
and bolts and get myself in a terribly dirty 
condition. The brake is two metal shoes of 
the locomotive type with a crank lever. 

Albany, N. Y. Subscriber. 

The type of adjustment shown in Fig. 8 
would answer your purpose. It might ne- 
cessitate removing the present crank and fit- 
tings and substituting one similar to those 
shown in the illustration. The connecting 
rod is threaded at the end and passes 
through the bracket, which has a notch N 
cut in it. The spring S is interposed be- 
tween the washer and the boss on the 
bracket to hold the notch and the wedge 
at the end of the adjuster A in tension. 
The adjuster screws over the connecting 
rod and by turning the milled head the 
brake can be adjusted in a few seconds. 



Another Defect Discovered in the 
Callan Law 

Editor The Automobile: 

[2,558]— Some one should give the State 
a "roast" for the inferior number plates 
that are being put out. They arc a dis- 
grace to any good car, and if I owned a 
$5,000 car I would refuse to put them on. I 
am ashamed to put them on my small run- 
about. W. M. F. 
East Orange, N. J. 




Fig. 7— Showing the parts of a muffler thai 
are liable to cause a hissing noise if not 
properly tightened 
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Billings Had Trouble T^T^ZVZT^ He 



NOTHING seemed to daunt Billings! He appreciated fully 
the advantages that are to be derived from being his own 
"consulting engineer." Having invested in a second-hand single- 
cylinder automobile, Billings was happy for a whole week, but 
at the end of that time he began to see wherein it would be neces- 
sary for him to do a little tinkering with the car. Not knowing 
just how to attack the problem, Billings went back to the man 
who sold him the car, and, having made known his want, was 
advised to call upon the brother of the second-hand man, who, by 
the way, was in the repair business in a building alongside of 
the second-hand place. It seemed to Billings that this was a very 
convenient arrangement, and he took advantage of it without ado. 

Entering the repair shop, Billings accosted the man, and said: 
"My automobile is outside and I wish to have you look it over 
for the purpose of telling me what it is that 1 need to make the 
car run better than it does now?" 

The man went with Billings, and, looking at the car for a 
moment, he said : "You will have to leave the car with me for 
a day or so ; I will give it a good examination and let you know 
what I will have to do with it to put it in first-class shape." 

Billings went away, leaving the automobile in the shop. The 
repairman, after Billings went out, turned to his confidant, and 
said : "He will be rare picking I" 

Said the confidant : "What do you think is the matter with the 
'junker'?" 

"Nothing I That is to say, nothing that we can fix !" 

It was a whole week before the repairman would consent to go 
near the car; Billings had him on the 'phone a number of times, 
but he always got the same reply: "We are working hard on 
the car, but it will be several days before we will be finished." 

One fine day the repairman called a boy from the dark end of 
the shop, leading him up to the car, said : "Do you see that coil 
on the dash ? Yes I Well, what I want you to do is to remove 
that good coil and replace it with an old one that you will find 
in my office. After the coil is in place, take a rag and some oil 
and rub it over. Having completed this task, remove all the 
spark plugs and replace them with some that you will find in a 
box in the storeroom — old ones. If you see anything else on the 
car that is any good, replace it with old stuff of which we have 
a-plenty! Do you understand?" 

"Yes, sir!" 

"Get busy!" 

***** 

Billings was in a fever of anxiety when 
he came for the car; entering the sanc- 
tum of the repairman, he immediately 
fired a battery of questions at him, all of 
which were aimed for the purpose 
of eliciting information on the subject of 
the amount of work that had to be done 
to bring the automobile up to its new 
state of perfection, but the grunts that he 
received in reply were not in the lan- 
guage that he learned on his mother's 
knee. The repairman was busy making 
out the bill; itemizing the work; giving 
day and date for each addition of ma- 
terial and labor. After a long time this 
laborious task was completed. 

"The bill, as you will see, is a large 
one! We had to do a great amount 
of work. There are numerous items 
that I did not include, such as my time. 
But I am sure that you will not have to 
come back here with the car for a year, 
at least." 

"Four hundred and twenty-seven dol- 



lars and twenty cents! Why, I only paid $275 for the car in the 
first place. You cannot expect me to pay that bill ! I simply re- 
fuse to have anything to do with it." 

"You can do as you like ! The law says that you can have this 
automobile when you settle with me." 

"The law ! Does the law authorize a robbery ?" 

"You did not make any agreement with me as to how much 
I was to charge. You did not limit me in the amount of work 
that I was to do. You did say, 'I want my car put in good work- 
ing order,' and I have done just as you told me to." 

"But I only paid $275 for the car ! You now propose to charge 
me $427.20 for the repairing of it! Gad, man, what is it all 
about ?" 

•'What is it all about, did you say? What is it all about? If 
you like a white man. If I put in $100 for 'professional serv- 
will be all about a charge for it. I cannot afford to expend my 
time talking to you all day! That is what I get for treating 
you like a white man. If I put in $100 for 'professional serv- 
ices." you would then be all right ! But not having done so, you 
now put up a squeal!" 



Six-Cylinder Motor en Bloc Eng , t 

pact Design 



Description of Delahaye 
ne Showing Com- 



AVERY interesting engine by the Delahaye Company, of 
France, is shown in Fig. 1, which is a real novelty in the 
way of motors. The engine referred to is the six-cylinder 
18/24, 75 bore by 120 stroke. Looking at the engine one would 
not appreciate the fact that it is a six-cylinder type; except 
that the casting is a little higher, it could be well taken for a 
small bore en bloc motor. The engine is built on the V-shape 
principle, the cylinders being set at an acute angle and enclosed 
in one single water jacket, in which the valves, inlet and exhaust 
pipes are all enclosed and fitted at the side to each group of 
cylinders. By reason of the straight or vertical water jacket 
one can see nothing of the angle at which the cylinders are 
set. A single exhaust pipe is fitted on the left-hand side, and 
a single Claudel carbureter feeds all the cylinders ; the inlet pipe 
has been ingeniously fitted within the casting, thereby adding to 
the slab-like appearance of the construction. The valve stems 
and springs are enclosed and are accessible by the removal of 
the aluminum plates. 




Fig. 1— Six-cylinder motor of the Delahaye type, with cylinders cast en bloc, arranged three 

on each side 
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A Happy Medium— Nel- 

Strength of Valve Springs 

Give the Beat Results 



FEW problems are more troublesome to the operator of a car 
than the one involving the strength of the valve springs. If 
they are too strong the cams and lifts will be damaged too soon, 
but if they are not strong enough the timing will get out of 
order. It is not generally recognized that timing a motor is only 
a partial process, on account of the fact that the mechanism is 
only positive in one direction. True, the cam lifts the valve off 
of its seat at a set time, but the spring placed to close the valve 
is not positive. If the spring is "lazy" the angular rotation of 
the camshaft will be increased to excess before the valve will be 
pressed against the seat. On account of the structural changes 
that springs undergo it is impossible to so design them that they 
will be just right for the work to be done all the time, and it is 
the practice among makers to employ over-strong springs in new 
motors, with the expectation that they will never weaken to a 
point where they will fail to serve for the purpose. 

The chances are that the pressure should be about 40 pounds 
per square inch between the valve and the seat, and that it will 
remain so at all times is highly improbable. If the spring is 
strong enough to withstand the work without mechanical or struc- 
tural deterioration, independent of the effect of heat, it only re- 
mains to so place the same that its temper will not be drawn by 
the heat. Unfortunately springs are required to work up to the 
limit of their fiber ability, and they are likely to undergo some 
change from this account. 

It would be good work were the springs placed to close valves 
capable of doing so within a rotation of 20 degrees of the cam- 
shaft. The angular travel of the camshaft is frequently more 
than 40 degrees. The method of calculating for this angle is 
given as follows: 
Let, 

6 = Angle of camshaft rotation during the closing of the valve 
under the action of the valve spring. 

S = Speed of the camshaft in revolutions per minute. 

W = Weight of valve in pounds. 

P = Mean pressure of the spring in pounds. 
1 = Lift of the valve in inches. 
When, 

(SW)'W 



e 
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While noise is the normal expectation if the spring does not 
work properly, it is believed that the most noise comes from 
weak springs r.ather than when the pressure is excessive. To 
withstand the pressure the parts — roller, pin, cam-face and ends 
of the rods — must be of close-grained metal and well hardened. 



• . « Weather Conditions, Fuel 

AdjUSting CarDUreterS Density and Several Other 
Considerations Must Be Borne In Mind In Order to Get the Best Results 



NEW carbureters are seldom as efficient on a wet day as on a 
dry day, on account of the reduced capacity of the air to 
absorb further moisture. For this reason an excess of gasoline 
must be supplied by increasing slightly the needle valve opening 
of the spray nozzle, if there is one. Carbureters having no spray 
needle are provided with other means of regulation, usually by 
modifying the suction at which the auxiliary valve opens. To 
produce an effect similar to enlarging the auxiliary air valve 
spring tension is increased, thus admitting less air. 

A change in fuel density always demands readjustment, some- 
times of every adjustable element, in order to get the best pos- 
sible results. If the gasoline be heavier the float will ride higher 
and therefore maintain a lower gasoline level, thus demanding 
the adjustment of the float valve. As the heavier gasoline is 
more viscous the spray opening may need to be slightly enlarged. 
Additional heat is likely to be required. A marked change in al- 
titude sometimes upsets carbureter equilibrium. 

Every owner has to change adjustments more or less from 
winter to summer, although the best carbureter is that requiring 
the least change. Gasoline, like any other liquid, absorbs heat on 
evaporating, and unless the air and surrounding piping are warm 
enough to supply the heat easily the air may be so chilled as to 
freeze the moisture contained in it. 



rVi**%l*«t T? Catalogue of Future Happenings in the 
doming JWeilLS Automobile World That Will Help the 

Reader Keep His Dates Straight — Shows, Annual Meetings and Other 

Brents. 



Mar. 14-18. 
Mar. 14-18. 
Mar. 15-18. 




Showing what happened to an automobile that was too old to stand hitting a bridge, 
which took off a wheel, but the owner was clever and managed to get home after rigging 
up a substitute for the wheel as Indicated. 



Shows and Exhibitions 

Syracuse, N. T.. Third Annual Show, Syracuse 
Automobile Dealers' Association, State Armory. 
Denver, Col., Annual Automobile Show, Manage- 
ment Motor Field, Colorado Auditorium. 
Louisville, Ky., Annual Show, Louisville Automo- 
bile Dealers' Association, 
First Regiment Armory. 

Mar. 18-25 Pittsburg Annual Show, 

Pittsburg Auto Show As- 
sociation (Inc.), Exposition 
Hall. 

Mar. 25-Apr. 8. ..Pittsburg, Fifth Annual 
Show, Duquesne Garden. 
First Week, Pleasure Cars; 
Second Week, Commercial 
Trucks. Automobile Deal- 
ers' Association of Pitts- 
burg, Inc. 

Mar. 18-25 Montreal. Can.. Automobile 

and Motor Boat Show, Drill 
Hall. Automobile and Aero 
C'nh of Canada. 
Mar. 20-26 Qulncy. 111., Mississippi Val- 
ley Show. 

Races, Meets, Runs, Hill-Climbs, Etc. 

Mar. 27-30 Jacksonville. Fla.. Beach 

Races, Jacksonville Motor 
Club. 

April 29 Guttenberg, N. J., Track 

Rrcbs 

April 8-9 Los Angeles. Cal., Twenty- 
four Hour Track Race, Los 
Angeles Motordrome. 
Date indefinite. ..Oakland, Cal.. Track Races. 

Oakland Motordrome. 
Date indefinite. ..Phreveport, La., Track 
Races. 

April 29 Philadelphia-Atlantic City 

Roadahllity Run, Quaker 
City Motor Club. 

Mar. 12 I-os Angeles. Cal., Track 

Match Race, Los Angeles 
Motordrome. 
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^TRANSPORTATION is becoming the paramount is- 
*■ sue in this country, and the United States Army 
which is being massed on the Mexican frontier is prov- 
ing every minute that the Quartermaster's Department 
would be in a better position were the mules turned out 
to grass, leaving it for freight automobiles to do the 
work, and according to information that is being segre- 
gated the Quartermaster's Department is now trying to 
get the Southern Pacific Railroad Company to place its 
trains at the disposal of the department, which is a prac- 
tical admission that the animal transports are inadequate 
for the intended purpose. This clipping from the New 
York Times of March 15 states the position of the 
Quartermaster's Department with sufficient clearness: 

Capt. Normayle, Depot Quartermaster 
here, and the Southern Pacific Railroad 
are at outs over the handling of army 
freight. The trouble became acute to- 
day when the Depot Quartermaster 
threatened to abandon the army yards 
on the Southern Pacific tracks. 

According to Capt. Normayle, the big 
Harrtman road has declined to switch 
freight from the International & Great 
Northern tracks to the army depot near 
the encampment. This makes it necessary 
to send the supply wagons four miles for 
the International and Great Northern 
freight. There are several cars of cloth- 
ing and rations stalled on the Interna- 
tional tracks to-night because the wagon 
method Is not adequate to the demand. 

Southern Pacific officials state that 
their engines and tracks are being used to 
their fullest capacity by their own work 
and that to attempt more would bring 
about a congestion of the yards. 

This view Is not shared by the Depot 
Quartermaster, hut the railroad quotes a 
ruling of the Inter-State Commerce Com- 
mission In support of their position. 



OPPOSITION to the automobile business on the 
ground that it was an economic malefactor came 
thick and fast a few months ago, and associations of 
bankers all over the country were tightening up on their 
purse-strings and shaking their wise heads on each occa- 
sion when the captains of the automobile industry made 
applications for money with which to carry their busi- 
ness over the hard spots. That bankers are looking 
through a different pair of spectacles is the gist of the 
lead story in The Automobile this week and it proves 
conclusively that the principal bankers in America, in- 
cluding heads of the great financial institutions in New 
York City, are ready to put their time and their money 
at the disposal of America's fourth industry. Merit is 
bound to win in the long run; truth is the foundation 
upon which investments must be made if returns are to^ 
be sure, and the conservative financiers whose names are 
being linked to the automobile business at the present 
time is proof positive of the fact that there are two types 
of gilt-edged investments in America to-day, the first of 
which is represented by government bonds, and the sec- 
ond investment represents that of the automobile. 



COST of the operation of an automobile of the pleas- 
ure type in the service of the average man will be 
relatively high if the man disregards all the reasonable 
requirements and ignores the whole subject, abandoning 
himself to the pleasures of touring. The automobilists 
who are perfectly satisfied with the service they are re- 
ceiving, and who experience a degree of pleasure that is 
lasting, keep accurate accounts of the cost incurred, thus 
curbing themselves in the directions that represent undue 
extravagance. They are placed in a position of advan- 
tage in certain particulars when they know what it costs 
to deprive themselves of proper facilities, as for illus- 
tration, if their tire bills are too high they are enabled 
to make an investment in perhaps a vulcanizer, or a 
power pump, and a gauge for measuring the tire pressure 
is suggested to them as a fitting instrument to use. But 
it would be useless for an automobilist to purchase all 
these things were he to disregard the keeping of cost, 
for he would then take account of the additions to his 
investment without knowing whether or not the proper 
savings might result. The great question is to ascertain 
the need by the gathering of statistics and the keeping of 
cost, and to act with some judgment, based upon a def- 
inite understanding of the requirement. 



CPRING FEVER is a disorder that overtakes every 
^ healthy American citizen, and it comes with the sun- 
shine and the drying up of the roads after a protracted 
season of snow and a disorderly array of the elements. 
A considerable number of those who have taken kindly 
to the automobile place their cars out of commission 
at the approach of severe cold weather, and in a state of 
absent-mindedness they abandon the whole project for a 
time. Some of these automobilists put their cars through 
a course of "sprouts" before retiring them, and when 
they are overtaken by the desires of springtime they have 
nothing to do but to crank up and be off. The laggards 
among automobilists leaving their repair work on the 
long finger too often, deferring the evil day until it is 
too late. 
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T^r . • Happenings of the Week in Various Parts of the 

IN eWS OeCtlOIl Country As Gathered By the Eighty-Five Special 
Writers and Correspondents of "The Automobile" 



Wyckoff, Church & Partridge Break Away from the F. B. Stearns Company, Reorganize into Wyckoff, Church & 
Partridge, Incorporated, Absorb the W. A. Wood Manufacturing Company, of Kingston, N. Y., and Will 
Handle the Commer Truck and Manufacture Vaughn Car— The F. B. Stearns Company Opens a New York 
Branch and Will Centralize its Service Department— Croxton Motor Company, Royal Tourist Car Company 
and the Acme Veneer Body Company Merge into the Consolidated Motor Car Company— Other News. 



Croxton and Royal Tourist Taken Over 



JOINING the recently reorganized Croxton Motor Co., the 
Royal Tourist Car Co. and the Acme Veneer Body Co., 
the second step in the career of the Consolidated Motor 
Car Co., of Cleveland, O., was taken last Saturday when officers 
of the nfw automobile concern were elected and the project was 
formally''' launched. 

The Consolidated Motor Car Co. was formed a short time 
ago with a' capitalization of $4,000,000, half of which is pre- 
ferred stock. Its object was to acquire other going automobile 
companies 4s a holding company and to act as selling agent for 
them. The Croxton and Royal Tourist companies were the first 
properties to be dealt with and the control of both has passed 
to the holding company. The corporate existence of the Crox- 
ton and Royal Tourist companies will be maintained as hereto- 
fore, as will also those of other properties that may be acquired 
in the future. 

Officers of the Consolidated were elected on Saturday as fol- 
lows: H. A. Croxton, president and general manager; K. F. 
Gill, first vice-president ; J. P. Stoltz, second vice-president ; K. F. 
Shurmer, treasurer; W. D. Forsythe, secretary. Directors: 
Henry A. Grube (N. Y.), A. H. Bedell, F. C. Caine and H. N. 
Hill of Cleveland. C. W. Fuller of Cleveland is general counsel. 

Mr. Croxton is president and general manager of the Croxton 
Co. ; Mr. Gill is a building contractor of Cleveland ; Mr. Stoltz 
is vice-president and Eastern distributor of the Croxton cars; 
Mr. Shurmer is treasurer of the Royal Tourist and was formerly 
president of the Consolidated. 

It was also announced on Tuesday that the Acme Veneer Body 
Co. of Rahway, N. J., had been acquired and would be oper- 
ated in conjunction with the other plants. 

Mr. Stoltz in discussing the plans of the company said : "There 
will be no changes in the operation of either of the companies 
that figure in the consolidation. The corporate identity of both 
will remain as it has been. 

"A large percentage of the Croxton output has been taxicabs. 
but a full line of pleasure cars and two types of trucks have been 
manufactured. The Royal Tourist company has been before 
the public for many years with its well-known line. Both the 
Croxton and Royal Tourist will be presented in roadsters and 
touring cars, torpedoes and closed cars." 

The financing of the company's projects has been undertaken 
by a prominent banking house of New York. 

It is understood that the Acme Veneer Body Co. will not b~ 
limited to building bodies for the cars of the affiliated companies. 

Among the immediate economies that' will result from the con- 
solidation are the savings due to the combination of the branch 
houses and local agencies in various parts of the country. Mr. 
Stoltz announced that the present expensive quarters of the 
Royal Tourist Co., in New York, would be abandoned and that 



the show and salesrooms of that company would be removed to 
the present location of the Croxton Motor Co. These quarters 
will be greatly enlarged and improved to take care of the ad- 
ditions. 



Stearns Company's New York Branch 

To handle its own product in New York, the F. B. Stearns 
Co., of New York, a factory branch of the F. B. Stearns Co., of 
Cleveland, O., has been incorporated and a commodious show 
room and sales department was opened in New York Wednesday 
at Fifty-seventh street and Broadway. The new corporation not 
only handles all sales of the Stearns product in this territory 
but includes the service department which was inaugurated early 
this year. This latter has been enlarged and preparations are 
under way to improve it materially. 

Four models of the stock car of the company will be shown 
in the sales department together with a stripped and polished 
chassis, sectioned to illustrate the working of the car in detail. 

It is said that the present quarters will be enlarged in the im- 
mediate future and plans are being made to acquire sites for 
branches of the service department as they may "be required. 

The head of the metropolitan branch is W. Arthur Lesser who 
has been identified with the selling of Stearns cars in New York 
for several years. Mr. Lesser will have charge of both depart- 
ments of the branch house. He will be assisted by Frank W. 
Post, Jr., C. A. Ackerman and T. Mackenzie Alexander, all of 
whom are familiar with New York methods from their former 
connections with the automobile trade. 

A feature will be made of the completeness and variety ef the 
line of parts carried in stock. 

A group of prominent officials of the Stearns Co. were present 
at the opening of the new branch. Among them were : Roy Ft 
York, vice-president; Edwin McEwen, secretary and treasurer 
and Henry H, Hower, advertising manager. 

It is the intention of the company to make an aggressive sell- 
ing campaign, coupled with an earnest effort to take care of 
customers in the most modern fashion by means of the service 
department. 



New York Dealers Elect Officers 

John F. Plummer of the Locomobile Co. of America was 
chosen president of the Licensed Automobile Dealers' Associa- 
tion of the City of New York at the last regular meeting of 
that body. Mr. Plummer succeeds M. J. Budlong. The other 
officers chosen were : Carl H. Page of the Chalmers, vice-presi- 
dent, and Charles P. Skinner o" the Mitchell, secretary and 
treasurer. 
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'Frisco Motor Club Stages Fine Show 



SAN FRANCISCO, CAL., March 13— San Francisco's fourth 
annual automobile show closed Saturday night at Pavilion 
Rink. The show was given under the auspices of the San 
Francisco Motor Club. Opening night was March 4. Thirty dif- 
ferent makes of pleasure cars are on display and ten makes of 
commercial vehicles. These numbers include gasoline, electric 
and steam cars. 

The promotion of this show occasioned a clash between the 
two factions that at present predominate on the local Automo- 
bile Row. The Dealers' Association, which includes a number of 
the longest established agencies in San Francisco, declared itself 
opposed to holding the show and in consequence advertised 
through the local press that the firms therein represented would 
participate in no automobile show this season. The leading "in- 
dependent" firms, however, were strongly in favor of the show 
and especially those who had cars which had but recently in- 
vaded the local market. The contest resulted in the association 
together with a few "outside" recruits refusing to exhibit. The 
differences arising in no way involved the question of licensed or 
unlicensed cars. 

. In spite of this opposition and the consequent limited number 
of exhibitors the show has developed into one of the prettiest 
and most successful ever held on the Pacific Coast. It has, as a 
natural result of the preliminary contest, become essentially a 
display of cars new to this territory. 

The big pavilion is decorated after a unique flag scheme in 
which rich folds of multi-colored flags and pennants combine 
with myriad electric lights covered with Japanese lanterns to give 
the hall's interior an elegant oriental aspect. Paul Steindorff's 
band furnished the music. 

The complete list of cars in the show with their exhibiting 
agencies is as follows : 

PLEASURE VEHICLES 

Speedwell — Speedwell Motor Car Co. of California. 
McFarlan "Six" — Consolidated Vehicle Co. 
Crow-Elkhart — Consolidated Vehicle Co. 
Auburn — Auburn Motor Car Co. 
Broc Electric — Baker & Hamilton. 
White — The White Company. 
Alco — Middletown Motor Car Co. 
Haynes — Haynes Auto Sales Co. 
American — American Motors Co. 



Bailey Electric — Nestor Electrical Vehicle Co. 

Autocar — W. C. Morris. 

Elmore— A. J. Smith 

Croxton — A. B. Costlgan Motor Co. 

Nance "Six" — A. B. Costigan Motor Co. 

Stoddard-Dayton — Stoddard-Dayton Motor Co. 

S. G. V.— E. Stewart & Co. 

Crawford— E. Stewart & Co. 





Giving an idea of the tasty decorations at the San Francisco 
show, with the Rambler and Cartercar to the left, and the Ameri- 
can and White to the right 

Amplex — American Simplex Co. 
Matheson — Matheson Sales Co. 
Brush — Brush Runabout Agency. 
Imperial — Imperial Auto Co. 
Cartercar — Cartercar Auto Co. 
Premier — Cartercar Auto Co. 
Fiat — Pacific Coast Motor Car Co. 
Rambler — Frank "R. Fageol. 

Mercer — Mercer Auto Co. 
Corbln — Corbln Automobile Agency. 
Palmer-Singer — Wagner Motor Car Co. 
Glide — Goode-Chinn Motor Co. 

COMMERCIAL VEHICLES 
White — The White Agency. 
Alco — Middleton Motor Car Co. 
Lansden Electric Truck — Nestor Elec- 
tric Vehicle Co. 
Autocar — W. C. Morris. 
Stoddard-Dayton — Stoddard-Dayton 
Motor Co. 
Hart-Kraft— E. Stewart & Co. 
Brush — Brush Runabout Agency. 
Avery — Babb Carter Co. 
Cartercar — Cartercar Auto Co. 
Gramm— Kleiber & Co. 

In addition to this list there was also 
a large display of accessories. 



View of the Thomas Flyer exhibit at the 'Frls co show, 

the background 



with the Elmore and McFarlan in 



Newark's Everitt Agency 

Detroit. March 13 — The Metzger Mo- 
tor Car Company, of Detroit, manufac- 
turers of the "Everitt 30," announce the 
appointment of Charles Calvert, a well- 
known figure in automobile circles, as 
factory representative in Newark, N. J. 

During the past two years he has been 
the general territorial representative for 
the Winton Company, with headquar- 
ters in Indianapolis, Ind. 
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Syracuse Exhibition Beautiful and Busy 



SYRACUSE, N. Y., Mar. 14 — Just an even 100 cars shown 
by 54 exhibitors, together with a fine line of accessory and 
parts exhibits make up the offering of the third annual 
show held by the Syracuse Automobile Dealers' Association this 
week in the State Armory. 
When the show opened this evening it found at the doors a 




One of the most effective exhibits at the 'Frisco show was that 
of the White Company, including steam and gasoline pleasure and 
business vehicles 

big crowd and within the hour it was an actual hardship to 
work through the thronged aisles. Syracuse this year has suc- 
ceeded in making a gorgeous show. The ceilings and walls are 
draped in gold and white. White trel- 
lis works divide the spaces in such 
shape as to give the impression of a 
fairy summer garden. Living vines are 
interwoven in the trellis work and cut 
flowers are found at the tops in pro- 
fusion. Of course the ceilings are 
festooned with lights and big chan- 
deliers. 

This show like the national events re- 
flects the trend of the day in the auto- 
mobile world. Only four cars are 
shown without foredoors and where 
there were only two or three makes of 
trucks shown last year, there are ten or 
eleven this week, ten in place at the 
opening and an extra one on the way. 

F. H. Aubeuf & Co., of Oneida, are 
exhibiting an entirely new accessory in 
their rotary lamp brackets. They have 
been in the process of manufacture for 
some time, but this is the first show to 
see them. Several of the makes of cars 
are being exhibited at a Syracuse show 
for the first time, among which are the 
Amplex, Sampson trucks, Sanbert 
trucks, Moon, Mclntyre, and Case. In 



addition to these features Syracuse has started an innovation in 
local show circles by installing a real restaurant in the basement 
where everything to be found in an up-to-date cafe may be pro- 
cured. A full branch exchange telephone board together with 
loops from both telegraph companies are in evidence and one of 
the typewriter companies has installed a free typewriter service. 

The cars shown, with the names of the exhibitors, follow: 
Amplex, Kerr-Doane Motor Co. ; Baker Electric, Willis Motor 
Car Co. ; Brush, Kane & Roach ; Buick, Strait & Shaw ; Cadillac, 
Genesee Motor Car' Co. ; Case, Case Threshing Machine Co.; 
Chalmers, J. H. Valentine Co. ; Chase, Chase Motor Car Co. ; Co- 
lumbia, United Motors Co. ; E-M-F, Central City Motor Car Co. ; 
Everitt, Rambler, James Auto Co. ; Flanders, Central City Motor 
Car Co. ; Ford, Syracuse Motor Car Co. ; Franklin, Franklin 
Automobile Co.; Herreshoff, Clinton Automobile Co.; Hudson, 
James Auto Co.; Hupmobile, Fred A. Marshall; Mclntyre, Syra- 
cuse Mclntyre Co. ; Matheson, W. K. Smith Co. ; Maxwell, 
United Motors Co. ; Mitchell, J. L. Youmans ; Moon, Arthur 
Virginia; Moyer, H. A. Moyer; National, W. King Smith Co.; 
Rapid Truck, Willis Motor Car Co.; Oldsmobile, Willis Motor 
Car Co. ; Overland, Overland-Syracuse Co. ; Packard, C. A. Ben- 
jamin, Inc.; Paterson, Ross L. King; Peerless, Theodore A. 
Young; Pullman, Syracuse Motor Car Co.; Regal, Syracuse Re- 
gal Co. ; Reo, Kerr-Doane Motor Co. ; Sampson Truck, United 
Motor Syracuse Co. ; Selden, Willis Motor Car Co. ; Simplex, 
W. King Smith Co. ; Speedwell, Clinton Automobile Co. ; 
Stearns, Clinton Automobile Co. ; ' Stevens-Duryea, James Auto 
Co. ; Velie, Kerr-Doane Motor Co. ; White, Clinton Automobile 
Co. ; Whiting, F. L. Durbin ; Winton, Kerr-Doane Motor Co. 

All the accessories are in the basement as follows: American 
Multigraph Co., copying machines; F. H. Aubeuf Co., rotating 
lamp brackets; Dyneto Electric Co., charging and lighting out- 
fits; Jones & Pimm, tops, etc; Meyers Brothers, ivory novel- 
ties ; Mills Oil Co., oils and greases ; J. D. Quinlan, tires and ac- 
cessories; J. A. Seitz, Monogram oils and accessories; Standard 
Oil Co.; Syracuse Rubber Co., accessories and tires; Syracuse 
Storage Battery Co.; Tiffany Sales Co., folding typewriters; A. 
G. Williams, tires; E. Q. Williams, electric accessories and 
plugs. 




Where the Stoddard-Dayton held forth at the 'Frisco show, with the Alco, Palmer & Singer, 
Broc Electric and Croxton in the background 
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W. C. & P. Reorganizing Without Stearns 

Wyckoff, Church & Partridge and W. A. Wood Automobile Manufacturing 
Company Absorbed by Wyckoff, Church & Partridge (Inc.). To Handle 
Commer Truck and Manufacture Vaughn Pleasure Automobile 




OSTS of old timers in the automobile 
business would be inclined to regard 
the' establishment of Wyckoff, Church 
& Partridge at the corner of Broad- 
way and Fifty-sixth street, New York 
City, as a permanent institution, mark- 
ing a particular part of "Automobile 
Row" indelibly, and in announcing the 
absorption of this company together 
with the W. A. Wood Automobile 
Manufacturing Company, of Kings- 
ton, N. Y., it remains to be said that 
the outward appearance of this particular zone of "Automobile 
Row" will remain as heretofore. The changes that are being in- 
stituted are in view of a situation that has been brewing for some 
time, resulting in the withdrawal, by mutual consent, of the 
agency connection that has heretofore existed between the F. B. 
Stearns Company, of Cleveland, Ohio, manufacturer of the 
Stearns automobile, and Wyckoff, Church & Partridge. 

A new corporation, Wyckoff, Church & Partridge (Inc.) 
has been organized for the purpose of taking over the W. A. 
Wood Automobile Manufacturing Company, builder of the new 
Vaughn pleasure type of automobile, and with this enterprise has 
been combined the American licensee of a well-known make of 
English commercial car known as the Commer truck. This new 
enterprise represents a reorganization of the old firm of Wyckoff, 
Church & Partridge, and it is proposed to develop and build the 
30-horsepower type of pleasure automobile as designed by Guy 
Vaughn, the "try-out" car of which model was completed at the 
Wood plant perhaps a year ago, and, after a strenuous test 
which has extended all over the East since that time, was refined, 
resulting in the new standardized model. 

The general appearance of the Wood plant at Kingston was. 
picked up by a camera man attached to the staff of The Automo- 



bile on March 13, and is reproduced here as Fig. 1, and a bird's- 
eye view in fore-shortened perspective is presented in Fig. 2. 
This plant is situated alongside of the West Shore Railroad at 
Kingston, N. Y., and three sidings branch out from the railway 
line, connecting with the various parts of the building in such a 
way as to enable the railway company to shunt freight cars (a) to 
the receiving room, (b) to the shipping department and (c) to 
the yard. The main building is 357 feet long by 152 feet wide, of 
slow-burning construction from the insurance point of view, with 
internal arrangements that are in accord with the most approved 
plan of automobile building, permitting of the movement of raw 
material into the plant, distributing the same to the machine tools 
as they are located on either side of the inspection rooms, with 
facilities whereby the chief inspector and a corps of trained as- 
sistants will be in a position to. inspect each operation of each 
piece so quickly and so precisely that any departure from 
the fixed limits of tolerance of the plant will be discovered with- 
out incurring the cost of additional work as against the idea of 
finishing the parts first and inspecting them afterward, perhaps to 
find that they are below standard and at a cost that would be 
greatly in excess of necessity under the conditions as shown in 
the plan of this establishment. 

In deciding to go into the building of automobiles, Wyckoff, 
Church & Partridge (Inc.) . are taking advantage of their many 
years of experience on the operating side of the automobile situa- 
tion, realizing that when a part is made, if it proves .to be below 
standard, the temptation to use it anyway is very grta{. Entering 
the business with the idea of building automobiles complete, the 
plan includes a tool room along approved lines, which is located 
at the immediate left of the main building upon entering from 
the railway, and adjoining the tool room is a separate and com- 
pletely organized experimental department, wherein it is proposed 
to do the advanced experimental work without permitting it to 
interfere with the standardized operations in the plant proper. 




FIG. 1— PLANT OF THE W. A. WOOD AUTOMOBILE MANUFACTURING COMPANY AT KINGSTON, N. Y. 
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FIG. 2— BIRD'S-EYE VIEW IN FORESHORTENED PERSPECTIVE OF THE WOOD PLANT 



Further down in the building and to the left the storeroom is 
placed, this being convenient to the railroad and centrally situated 
with respect to the delivery of stock and parts to the shop. Be- 
yond the storeroom on the same side of the building a space is 
set aside for the assembly of small parts, making up the units 
which after a try-out under standardized conditions are to be ag- 
gregated in the main assembling department where the automo- 
biles will be put together prior to the final chassis-testing op- 
eration. 

The building is contrived with a center bay, which is now being 
devoted to the erection of the Guy Vaughn chassis and to the 
putting together of the Commer cars as they are received from 
the home plant in England. It is the aim of the company at 
Kingston to take the Commer trucks as they are imported and by 



a fixed method of procedure put them through an inspection 
process, testing the units and the final assembly, thereby making 
it possible to guarantee the performance of these freight auto- 
mobiles in the service to which they may be devoted. 

Passing through the main building, after going by the com- 
modious office building, as shown in the photograph, the visitor 
is confronted by a power house on the left, and a laterally dis- 
posed building with an extension which will be an important part 
of the manufacturing establishment under the new plan. The 
power house is equipped with an adequate power plant, including 
compressed-air machinery and a supernumerary motor to take 
the work in the event of a mishap to the main source of power. 
The lateral building is to be devoted to the assembling of motors, 
heat-treatment work, a commodious forge, including steam ham- 




Fig. 3 — Sectional view of the Commer motor, showing heavy crankshaft, long bearings and Independent lubrication system 
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mers, and a buffing and finishing department. It is contemplated 
that a ca ting department will be established in the near future, 
and a pressed steel division is also to be added. Under the com- 
prehensive plan that is being put into force, the final chassis test- 
ing and tuning up proces es will take place in the large shop fac- 
ing the main road, it being the idea that the automobiles will be 
given a ro.-.d test of from 100 to 150 miles, and it is convenient to 
run the cars in and oft' the road, utilizing this building for the 
purpose. 

Geographically, Kiivston is in the heart of a skilled labor cen- 
ter and the accommodations for the artisans are in keeping with 
their needs. It is a high, well-drained country, free from malarial 
trouble, and close enough to the metropolitan district to serve 
any utility purpose. 

Pending the lime when the Guy Vaughn pleasure automobiles 
will be available 10 customers, there is much to do in the making 
of adequate preparations, and the success that is being exper- 
ienced with the Commer truck, following its six or seven years of 
excellent attainment abroad, is enough to absorb the activities 
of the present large organization of the firm of Wyckoff, Church 
& Partridge, Inc.. making it necessary to add to and extend this 
organization sufficiently to cope with the new demands, so that 
Kingston is about to witness a very active campaign with the 
automobile as the center of attraction. 

Presenting the Mechanical Features of the Commer 
Truck, Showing that Thought Expended on the 
Mechanisms Reduces the Need of Gray Matter in 
the Head of the Driver for the Most Part 

From a mechanical point of view, the chassis of the Commer 
truck is an evolution along conservative and tried-out lines, and 
the motor, Fig. 3, which is shown in part section, is of the four- 
cylinder, four-cycle, water-cooled type with substantial torsion 
members, including a heavily designed crankshaft, long bearings 
and means for lubrication that are independent of the skill of 
the driver. The cylinders are of the T-head type, bringing the 
intake and exhaust to opposite sides. The valves are designed 
for truck work, provided with separate guides, and a character- 
istic of the motor under service conditions is such as to afford 
a high torque, holding to a substantially constant level under 
speed-changing conditions, thus trading for draw-bar pull rather 
than high speed as it would be demanded in a passenger automo- 
bile. The design takes account of the fact that high torque neces- 
sitates the use of a fine grade of material, and well-calculated 
sections of the parts in order to withstand the relatively large 
twisting moments. 





Fig. 5 — Arrangement of a main shaft and 
Position of clutches on second speed gear 



The peculiar fea- 
ture of the Commer 
truck outside of the 
substantially designed 
motor in a well-con- 
trived chassis lies in 
the design of the 
transmission gear, 
which, instead of the 
conventional form of Fjg 4 _ Arrangement of a matn shaft and 
sliding gears, is pro- position of clutches on the first speed gear 
vided with a system 
of jaw clutches with 
cam operators so 
contrived that the 
driver of the truck 
may slide from one 
speed to another 
without exercising 
skill, due to the fact 
that the cam opera- 
tors are endowed 
with facility of auto- 
matically making the 

change from one speed to another, responding to the pressure 
exerted by the driver upon the lever of the control. In this sys- 
tem, as it has been worked out, it would seem as if the designer 
transferred his brains to the transmission gear, thus making it 
unnecessary for the driver of the truck to do any thinking be- 
yond taking the initiative. This is a happy situation in quite a 
number of respects, due to the fact that truckmen, however good 
they are at negotiating congested districts, do not rank high as 
machinists or philosophers. 

Fig. 9 shows a four-speed gear box with the gear wheels in 
mesh and the jaw clutches and cam operators. Fig. 6 shows the 
gear box in section. The power is transmitted from the engine 
to the mainshaft A, which has a long bearing at the front and a 
spigot bearing in sleeve L2. The gear wheel D, on which is cut 
the dogs Di, runs free on the shaft A. D is in constant mesh 
with the gear wheel E on the countershaft F, and to this latter 
are fixed G, third-speed driving pinion ; H, second-speed driving 
pinion, and J, first-speed driving pinion. In most gear boxes 
the lay shaft is in constant motion, using up a certain amount 
of power; but in this case the direct drive is obtained by sliding 
the dogs L into engagement with the dogs Li on the sleeve L2, 
the drive being thereby removed from the intermediary pinion. 
On all the other gears the dogs D and Di are engaged and the 



^> ^ foV 




Fig. 6 — General arrangement and part end section of the four-speed jaw-clutch gear box, with the gears In the neutral position 
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Fig. 7 — Arrangement of gear and clutches 
on the direct drive 




Fig. 8 — Arrangement of a main shaft and 
position of clutches on third speed gear 




Fig. 9- 



-Plan view of the four-speed type jaw-clutch transmission, 
clutches and cam operating mechanism 



showing the dog 



power is transmitted through D to E and then G to M for third 
speed, H to Hi for second speed, and J to Ji for the first speed. 
The feature of this transmission is that it is practically auto- 
matic, although the driver as a preliminary must move the gear 
lever, provided such movement does not disengage one gear and 
engage another when the first is under load — that is, under nor- 
mal conditions of running — but the change is made by the springs 
provided, Q7, when the driver so desires. With the top speed in 
action it is possible to drive for an un- 
limited distance with the gear lever in 
the next lower speed notch, provided 
the strain of drive is not removed from 
the top gear by depressing the clutch 
pedal or closing the throttle. The en- 
gagement of the various clutches is 
made by the rotation of the camshaft 
R. The driving and driven faces of all 
the dog clutches are undercut so that 
when the engine is driving it would re- 
quire great force to disengage them. 
The motion of the cams to the actuating 
levers Q, Qi, Q2, for swinging forks 
Q3i Q4. QS» respectively, which are the 
dog clutch strikers, is taker, up in the 
springs Q7, so that no change takes 
place while the strain of the drive is 
still passing through the pair in use. 
When the strain of the drive is re- 
moved by declutching, the spring under 
compression throws one set out and an- 
other into mesh ; closing the throttle 
partially removes the drive and allows 
the springs to act. The advantages of 
this type of change make it impossible 
to miss a gear, and while climbing a hill 
all that has to be done is to place the 
lever in the next lower notch before the 
change is necessary and at the required 
moment by the disengagement of the 
clutch the change will take place, and 
letting it in again softly the lower drive 
is taken up without delay and shock. It 
is possible to pass from the direct drive 
to the low gear without passing through 
the other gears, such a movement being 
necessitated by traffic stops. 



The reverse is brought into operation by bringing the inter- 
mediary pinion Ki into engagement with K and K2, which is fast 
on the shaft B, by the reverse snail cam K3. 

For engagement and disengagement a cushion drive is placed 
immediately behind the gearbox, which allows sufficient hesitation 
to accomplish change of speed without noise. Figs. 4, 5, 7 and 
8 show the positions of the dogs on different speeds. Fig. 10 
shows the differential. 




Fig. 10- 



Sectlonal plan view of the Cummer oar differential, showing the method of sup- 
porting the driving pinion and the cross jac'jshnfts 
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Maintenance of Roads ZSZJSXJSZ £S 

It Absolutely Neceuarj to Bring Best Result • 



TRYING to get away from the fact that the automobile is 
having a large influence upon the methods in vogue in the 
building of roads is a process that is becoming stale, and the 
more advanced road-builders now admit that the schemes of the 
past were too primitive to be tolerated any longer. It is a 
terrible waste of the public's funds to go on in the old way, just 
building roads, not taking into account the fact that they have 
to be maintained. But the situation is rapidly assuming better 
proportions; the specimen roads that the United States Depart- 
ment of Agriculture, under the Office of Public Roads, is plan- 
ning and placing at the disposal of commissioners of roads 
throughout the several States are having a salutary effect It is 
being shown that it is better to maintain a road after it is made 
than it is to allow it to depreciate, thus requiring the replace- 
ment of the road within a few years. 

There seem to be twp points that, while they may be well 
understood, . are not being attended to. It is understood, of 
course, that a road will not survive a single "thaw" unless it is 
properly under-drained. It is also understood that the top of the 
road should be impervious to water— the roof should be tight. 
\*o matter how good a road may be made it will not stay in 
that shape for any great length of time unless it is made water- 
tight. 

Road builders do not agree about the details of construction, 
but, happily, they are overcoming their differences, and it is to 
be hoped that a standard will soon be fixed upon. Whether or 
not it will be better to top-treat the finished road or incorporate 
the binder into the road as it is being made is the point that 
has to be disposed of for all time. For the last six years the 
builders of roads have been experimenting with coal tar prod- 
ucts for binding material and for top-dressing to prevent the 
road from blowing way. 

There are quite a number of evidences of the probability that 
it is better to uniformly construct a water-proof road than it is 
to merely rely upon an occasional sprinkling of dust-preventing 
material. According to the experiments that have been made 
with "tarvia," which is a coal tar product, compounded to afford 
tenacity, viscosity and good binding properties, the better way 
would be to bind the whole structure and make it absolutely 
water-proof. In 1906, at Somerville, Mass., this material was 
tried out on a road, using the "penetration method," as follows : 

This material was sprayed over the top layer of I 1-4-inch 
broken stone at the rate of 1 1-2 gallons per square yard of 
surface. The binder was hot when sprayed. After the binder 
was sprayed pea stone was applied to form a layer and the road 
was then rolled until solid. This experiment afforded informa- 
tion that led to the conclusion that two coats of the binder should 
be used if best results are desired. 

The method of construction, using binders of this character, 
according to the experimenters, depends upon the local condi- 
tions, and the road engineer should take cognizance of the re- 
sults already accomplished and be guided to some extent by the 
experiences gained. As a general proposition a good road may 
be made as follows: 

(a) Provide suitable drainage for the road — without this all 
plans fail. 

(b) Lay a base course 4 inches thick, of "run of the crusher" 
product, ranging from 3-inch to i-inch stone. 

(c) When this course is filled and rolled as in the making of 
ordinary macadam road-building, spread upon it, to a depth of 
1-2 inch, clean, sharp sand or gravel and spray with the binder 
o f suitable consistency, at the rate of 1 gallon to the square 
yard. 

(dl Put down the next course of broken stone, using sizes 
ranging between 3 and I inch, 
(e) Roll to a thickness of 21-2 inches. 



(f) This process is of great importance — with a steam roller, 
roll continuously until the gravel coated with the binder is drawn 
up between the stone, binding the top course firmly and forming 
a level, hard road. 

(g) Put down, to a thickness as indicated by necessity, a layer 
of 3-4-inch broken stone, and sprinkle with a relatively viscous 
binder, making sure that all of the "chinks" are filled up and that 
the rolling operation, which should follow, will end in a hard, 
level road, free from loose material. 

(h) Apply a final coat of binder of suitable consistency. 

In the old way, it was found that the stone had to be of a 
quality to withstand internal friction. This friction is eliminated 
when the road is suitably bound and the load is taken by a suffi- 
cient amount of material to reduce wear to a point that suggests 
the advisability of preserving the integrity of the investment in 
this way. 



Des Moines Show Pronounced Success 

Des Moines, Iowa, March 11 — The second annual show of the 
Des Moines Automobile Dealers' Association closed here to- 
night. It was the greatest auto show ever held in Iowa. It 
was held at the Coliseum, which is the biggest hall in the State, 
and the building was crowded to such an extent that one or two 
exhibitors had to show in hotel lobbies. 

Sixty-two makes of gasoline, four electric and seven com- 
mercial cars were shown and in all there were 153 complete cars 
and chassis exhibited. Both the main floor and the balcony of 
the Coliseum were used for display and the decorations were 
the finest ever seen here. The big show hall was turned into an 
Italian garden, the color scheme being gold, green and white. 
The booths were separated by lattice-work of green. Several 
hundred statues of Flying Mercury and Venus of Milo were 
featured in the decorations. 

The attendance for the five days of the show was 25,000, much 
larger than that at the first show last year. There was a heavy 
attendance from out of the city and there were several hundred 
sub-agents from all over the State. The exhibitors were greatly 
surprised at the unusual number of sales made. According to re- 
ports made just before the show closed to-night 335 cars had 
been sold during the week. A large part of this number went to 
farmers. Many of the "big men" of the automobile world were 
here for the show and practically all factories had representa- 
tives in addition to their local men. 

The cars shown here were as follows : Pleasure cars — Auburn, 
Abbott-Detroit, Buick, Cadillac, Case, Chalmers, Colby, Cole, 
Crow, Elkhart, Elmore, Empire, Everitt, E-M-F, Flanders, Falcar, 
Garford, Great Western, Hudson, Hupmobile, Inter-State, Jack- 
son, Knox, Kisselkar, Locomobile, Maxwell, Marrhon, Marion, 
National, Moline, Ohio, Oldsmobile, Overland, Winton, Apper- 
son, Paterson, Pierce-Arrow, Rambler, Reo, Staver-Chicago, 
Westcott, Cutting, Spaulding, Cartercar, Packard, Firestone, 
Regal, Pope-Hartford, Mitchell, Stearns, Corbin, Stoddard-Day- 
ton, Oakland, Velie, Van 22, Clark, Ford, Richmond, Krit, Im- 
perial, Paige-Detroit, Zimmerman, Warren-Detroit. 

Electrics — Baker, Columbus, Woods, Detroit. 

Commercial — Avery, Kelly, Gramm, Dart, Buick, Sampson, 
Cartercar. 



Dowse Resigns from G. & J. 

Indianapolis, March 13 — Byron C. Dowse, who for the past 
three and a half years has been president of the G. & J. Tire 
Company, of Indianapolis, tendered his resignation on March 10. 

Mr. Dowse's connection with the G. & J. Tire Company has 
been one of long standing, dating back as far as 1899, when the 
Rubber Goods Manufacturing Company acquired the Indianapolis 
plant, and marketed tires made under G. & J. patents. Prior to 
this he was engaged for over four years as selling representative 
of the Gormully & Jeffery Mfg. Co., Chicago. For many years 
he was general representative of the company. 
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Fig. 1 — Elevation of King Model "38" fore -door type of touring car, showing cowl, straight lines, smooth exterior and left-hand drive 



First Appearance of King Car Effort of Charles B. 

King, Who Will Be Remembered as the Designer of the '< Northern " 
Automobiles 



RESENTING model "36," the latest ef- 
^T^k fort of Charles B. King in the auto- 
k W mobile line, under the direction of the 

I ^ King Motor Car Co., of Detroit, 

Mich., which is about to make its ap- 
pearance, the scheme of design as well 
as the plan of execution of this model 
will be apparent from an examination 
of the illustrations here afforded. The 
new automobile is unique in important 
particulars, and according to the in- 
formation at hand, it was the de- 
signer's idea to reduce the number of 
functional members to the absolute 
minimum and to eliminate parts that 
cannot be regarded as essential to the 
good success of an automobile and the well being of the owner' 
thereof. 

Fig. 1 presents the car complete, it being of the fore-door type, 
with sweeping smooth sides. The driver's, seat is almost cen- 
trally located between the axles, and an overhanging cowl takes 
an upward sweep, thus deflecting the air-currents above the 
driver's head. The center of gravity is low, which, together with 
a long wheelbase, and a novel form of spring suspension, are 
designed to impart the character of road performance that is in 
keeping with the aspirations of the automobilist of experience 
and acumen. The entrances to the tonneau are commodious, and 
considerable foot-room abounds therein, without detracting from 
the value of the rear seat. 

The radiator is placed in the plane of the front axle, and the 



motor being of the block type with four cylinders, occupies so 
little room that the dash-line is not set so far back as to inter- 
fere with the arrangement for the excellence of accommodation. 
It will be necessary to examine Fig. 2 in order to obtain a clear 
idea of the working of the rear spring suspension, but in the 
finished product as shown in Fig. 1 the anchorage of the rear 
springs is against the face of the chassis frame, coming into view 
in the plane of the rear doors. Referring to Fig. 2 it will be 
seen that the spring is made up of a series of straight flat plates 
anchored at the front end with a fulcrum part of the way 
back, but the greater length from the fulcrum is in the shape 
of a cantilever terminating in an eye and a pin, which flexibly 
attaches the end of the spring to the rear axle. This cantilever 
suspension operates, in the manner as shown by the dotted lines, 
and the degrees of flexibility of the cantilever spring are regu- 
lated by supplying the requisite number of flat plates, stepping 
them back by equal increments, the master plate being equal to 
the total length of the spring, and the supplementary plates be- 
ing stepped back to afford the degrees of suppleness that accord 
with the designer's idea of the requisite riding qualities of the 
automobile on the road. An inspection of the illustration with 
a view to considering the vertical oscillations of the car would 
lead one to the conclusion that the cantilever extension of the 
spring is in the nature of a pendulum, and that the vertical 
bounce of the body will conform to the laws governing pendu- 
lum actions. Considering these laws, if the pendulum is rela- 
tively long the action will be relatively slow, and there is evi- 
dence of the designer having taken into account these pendulum 
characteristics since the cantilever spring is relatively long. 
The wheelbase of the car is 115 inches, and of the total weight, 
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Fig. 2- 



Diagram of the cantilever spring suspension which Is at- 
tached to the rear of the King Model "36" car 



the major portion is below the suspension point of the body, and 
the body construction is of the minimum weight consistent with 
strength, allowing for a stable foundation for finish. The front 
springs are of the half-elliptic type, fixed at the front end and 
shackled at the back. To obtain an idea of the weight distribu- 
tion it is only necessary to observe in Fig. I that the motor is 
horizontally disposed and swung low in the. chassis frame. In 
like manner the transmission gear is below the swivel point, and 
a straight-line drive is one of the other perquisites of the plan. 
The connections from the motor, transmitting the power of the 
same, are designed for flexibility to counteract road effects, and 
the strength required to resist torsion is adequately interposed. 

34x4 Inch Tires Are Used and Are Selected in 
View of the Lasting Qualities of This Size 
Harmonizing with the Spring 
Suspension Employed 

Among the main features of the general design the front axle 
is described as of pressed steel of the channel type, re-inforced 
by drop-forgings, and the inclination is 70 degrees, it being the 
idea that this is the angle which will resolve into a closed couple 
of the road shocks. The rear axle is of the full floating type, 
fitted with Hyatt high-duty nickel steel bearings in combination 
with annular type ball bearings in conjunction with phosphor 
bronze supporters. The designer purposed relieving the driving 
shaft of the chassis oscillations, confining its function to its 
normal purpose. The axle shafts are I 3-8 inches in diameter, 
squared at the differential extremities and fitted into broached 
holes in the differential suns. The hub 
ends are tapered. 

Two sets of brakes are employed and 
suitable equalizers are introduced be- 
tween the brake levers and the pedals. 
Both sets of brakes are operated by 
pedals on the floor. There is a locking 
ratchet on the emergency brake pedal. 
The service brake swings free, and re- 
mains in the released position unless 
pressure is put upon the pedal. Twelve- 
inch brake drums are employed, and 
clips are placed to prevent the brakes 
from dragging. 

In the particulars that class as minor 
in the main, but which are of more than 
a little importance, as in the elimination 
of parts and the use of good material 
in the remaining members, it has been 
the aim of the designer in this example 
to establish a precedent. The general 
appearance of the chassis indicates that 
care has been exercised in this regard, 
and drop forgings are preferred. 



The King Power Plant Is Noted for Its Compact- 
ness,^ Clean Exterior and Symmetry of Out- 
line^with' an Enclosed Flywheel and a 
Special Form of Lubrication 

The motor, the right side of which is shown in Fig. 3, is of 
the block type with enclosed flywheel and self-contained trans- 
mission gear system. The block casting encloses four water- 
cooled cylinders each with a bore of 3 3-16 inches, and a stroke 
of 5 1-8 inches. The company rating of this motor is 35 horse- 
power. The crankshaft is of stout section with two bearings 18 
inches between centers. The valves are on the left side of the 
motor, but are enclosed as shown in Fig. 4. The carbureter is 
fastened by its manifold to the exterior of the motor as there 
indicated. An effort has been made to reduce friction losses 
in the transfer ports, for which purpose the valves are placed at 
an angle from the vertical, and the transfer ports are shortened 
as much as possible. In enclosing the valve mechanism there 
were two points uppermost, one of which has to do with silence, 
and the other with the exclusion of foreign matter. The half- 
time gear system includes a spiral drive. In order to prevent 
carbureter wheezing an air intake is provided at the rear end 
of the valve chamber. The exhaust transfer is provided with 
unusually large areas of openings. 

The two-bearing crankshaft is 2 1-8 inches in diameter on the 
pins, and in order not to choke the motor at high speed, the 
valves are made 1 1-16 inches in diameter. Ignition includes the 
use of a magneto of the dual type installed in the manner as 
shown in Fig. 5. The magneto is driven by a cross-shaft taking 
power from a gear within the housing at the front involving the 
use of a spiral, catering to silence. The enclosed flywheel is 
used as an oil-pump, and the lubricant is lifted from the bottom 
of the wheel to an elevated point and slung into a trough through 
which it flows by gravity to the bearings to be lubricated, and 
thence away by suitably arranged conduits to the filtering point 
and back to the well again. This system of lubrication is auto- 
matic, and the bearings are profusely lubricated. 

The transmission gear housing and the case for the flywheel 
are in one piece, fitting a circular extension of the motor case, 
and held in this relation by 12 through bolts. Power is trans- 
mitted from the motor through the flywheel to a clutch of the 
multiple disc type with all steel discs that are hardened and 
ground and run in oil. Since the clutch is between the flywheel 
and the transmission gear the customary use of cardan shaft is 
eliminated, and the power plant as a unit is somewhat reduced in 
length. 




Fig. 3 — Itight side elevation of the King bloo motor, showing a power plant of the unit type 

with the flywheel enclosed 
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Three Speed Selective Transmission Contained in 
a Housing Back of the Flywheel Interprets 
the Speed of the Motor Regulating 
the Speed of the Car 

The transmission gear, affording three forward speeds and 
reverse, being of the selective type is controlled by a lever which 
passes up substantially on the center line and terminates in 
a sphere in the manner as shown. The pedals are connected 
through suitable links and levers as indicated in Fig. 3, and more 
completely detailed in Fig. 4. It will be observed that hand- 
hole covers are provided at points of vantage, but care has been 
exercised to so locate them that the lubricating media will not 
eke out, nor is the automobilist required to exercise more than 
ordinary care in the placing of the covers to assure tightness. 

The car, as it is proposed to place it at the disposal of the 
company's clientele, will be fitted with a windshield, gas tank, 
gas lamps, tool kit and other customary equipment, at the price 
of $1,565.00. With ordinary oil-lamp equipment and horn, with 
a tool kit, and tire necessaire, the price is $1,350.00 The same 
power .plant and chassis is used in the several options, so that 
the roadster type will be delivered at a price of $1465.00, and 
the lowest price named by the company is $1,250.00 for a roadster 
type with oil lamps, etc. The standard color for the new King 
product is dark blue with silver gray gear. 



Cutting Car's Home Enlarged 

Jackson, Mich., March 13 — Opening the new addition to the 
Clarke-Carter automobile factory, a dance was held in the new 
building. About 225 couples enjoyed the affair. The addition is 
three stories in height, 300 x 50 feet, and is of red brick. The 
basement will be used for the blacksmith shop, while the second 
floor will be used for the final assembling. On the top floor the 
paint department will be located. The addition triples the capac- 
ity of the factory and it will be necessary to employ 100 addi- 
tional men. Many of the prominent business men of the city 
were present at the housewarming. 




city yesterday as 
guests of the local 
management, the 
primary object of 
their visit being to 
inspect the new 
Flanders fore-door 
model and to place 
orders for it. 

This is the start 
of a demonstrating 
trip planned by the 
factory which is 
one of the most 
unique attempts at 
educating the dealer 
that has ever been 
undertaken by a 
motor car concern. 
From here the fac- 
tory officials and 
the moving pictures 
will swing around a 
circuit which will 
include Louisville, 
Memphis, Atlanta, 
Washington, Philadelphia, Pittsburg, New York, Cleveland, Co- 
lumbus, Indianapolis, Toledo, Boston and Buffalo, which will re- 
quire about three weeks. 



Fig. 5 — Front end elevation of the King 
bloc motor, presenting the magneto on a 
shelf driven from a lateral shaft by means 
of an enclosed spiral gear 



Merger to Increase Activity 

Findlay, O., March 13 — L. E. Ewing, president and general 
manager of the Findlay Motor Co., has closed the contract for 
the removal of the American Motor Truck Co., of Lockport, 
N. Y., to Findlay. Work on removal of the machinery has al- 
ready begun and all will be installed soon. Additions to the 
Findlay Motor Co. plant now working 100 men, will be made 
and several hundred men will be put to work as soon as room 
for them can be secured. The new company will manufacture 
six different styles of trucks. 



Agents Inspect Flanders Model 

Chicago, March 10 — Two hundred and fourteen dealers from 
Illinois, Iowa, Wisconsin and the eastern half of Missouri who 
deal directly with the Chicago Studebaker branch were in the 




Fig. 4- 



•Left side elevation of the King bloc motor, showing the carbureter In place, and 
a type of gas Intake that Is designed for silence 



Changes in Cleveland Trade 

Cleveland, O., March 13 — Numerous changes among the local 
agencies in preparation for the spring and summer season have 
taken place during the week. E. A. Osborn has accepted a posi- 
tion in the sales department of the Overland Co. under the direc- 
tion of Manager Sloan of the Auto 
Sales Company. Fred Wood has ap- 
pointed H. C. Christy, Jr., a member of 
the Olds-Oakland sales force. Man- 
ager C. G. Bleasdale of the United Mo- 
tor Cleveland' Co. announces the ap- 
pointment of V. L. Nash as manager for 
the Maxwell line. T. E.. Patterson will 
act as sales manager for the entire 
Sampson line. W. W. Mann has recent- 
ly taken charge of the local business of 
the Warren Speed Indicator Co. Man- 
ager Sperry of the Hupp-Yeats electric 
branch announces the appointment of 
H. D. Haupt, formerly with the Detroit 
Electric Co., as sales manager. Man- 
ager Hammerle of the Goodyear Rub- 
ber Co. announces the removal of the 
Goodyear local quarters in April to the 
Spencerian building, Euclid avenue and 
East 17th street. The Lion Motor Sales 
Co. will soon open salesroom at Euclid 
avenue and East igth street. 
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Seen in the Show Window 



AN AID TO THE CARBURETER 

THE reduction of gasoline spray to a 
state of complete atomization is the 
principal merit claimed for the Agitator 
(BB), a device recently put on the market 
by The New Jersey Motor Equipment 
Company, Inc., of Elizabeth, N. J. Placed 
between the carbureter and the manifold 
intake, its business is to thoroughly dis- 
integrate the particles of gasoline into the 
finest mist-like spray, thus insuring ab- 
solute firing of the mixture at each ex- 
plosion. When in action the Agitator re- 
volves with terrific speed by the suction 
from the motor pulling up its charge. The 
six fan-shaped blades, each of which is 
equipped with six prongs, set staggered on 
the hub, tear the drops of gasoline into in- 
finitesimal particles, at the same time thor- 
oughly mixing in the air. 



MARVEL CARBURETER 

THIS carbureter (BC) is of the float- 
feed type with inclined jet. The float 
chamber is formed by the bowl at the 
base as shown in the illustration, the 
gasoline being fed into it from the side 
through a needle valve actuated by the 
cork float. There is a small screw that 
operates a tapered needle that increases or 
diminishes the orifice of the jet as may 
be required. The air supply is taken in 
from the chimney with the bell top seen 
on the right, and through this passes the 
continuation of the hot-air piping. Con- 
nected with the throttle valve there is a 
butterfly valve that controls the flow of hot 
air supplied by a by-pass from the exhaust 
When the throttle is nearly closed the hot- 
air supply valve is fully open, allowing a 
full flow of hot air, but as the throttle 
is opened this supply is diminished as the 
butterfly closes in the same proportion to 
the opening of the throttle. The hot air 
is passed around a jacket encircling the 
mixing chamber. The carbureter is manu- 
factured by the Marvel Manufacturing 
Company, Alvord street, Indianapolis, Ind. 



CASQRAIN SPEEDOMETER 

THIS speedometer (BG) works on the 
hydraulic principle, having four pad- 
dle wheels that revolve in clear mineral oil. 
The paddles are operated by cable suitably 
connected to gearing from the road wheel. 
The rotation of the paddles causes the 
liquid in the cylindrical container to revolve, 
which transmits the movement to fins on 
the inside, of . a cylinder which carries the 
figure scale. The center spindle of the 
speedometer has a worm cut on it and the 
scale cylinder meshes with this in such a 
manner that as the cylinder rotates it has 
an upward motion imparted to it, bringing 
the different figures opposite the dial to in- 
dicate the speed of travel. A coil spring 



BB 




BB — The Agitator — helps the carbureter 
BC — Showing the Marvel Carbureter 
BD— Foot-Operated Cut-O-Phone Signal 
BE — Wayne gasoline storage outfit 
BF — O. B. Portable Air Compressor 
BG — Showing the Casgraln Speedometer 



is attached to the cylindeV so that as soon 
as the speed of the paddles diminishes the 
inside cylinder will run back a propor- 
tionate amount. Each figure is fitted to the 
cylinder by hand as each instrument is 
separately calibrated and the reading strip 
is 28 inches long. This ensures that each 
mile has a separate reading, each the same 
size. This speedometer is manufactured by 
the Automatic Appliances Company, 162-172 
Columbus avenue, Boston. 



A SIGNAL THAT WARN8 

THE foot-operated Cut-o-Phone (BD), 
manufactured by Skinner & Skinner 
Company, 1716 Michigan avenue, Chicago, 
is a combined cut-out and exhaust whistle 
operated by a single foot button, which 
automatically locks the cut-out open. By 
pressing the pedal all the way down the 
sound produced is comparatively mild ; with 
the pedal at the half-way point the sound 
produced is peculiarly effective. 



SAFE QA8OLINE 8TORAGE AND CON- 
VEYING APPLIANCES 

O-WNERS of public and private garages, 
if they would avoid danger to life 
and property loss, must devise a way to 
safely store and transfer from place to 
place in their establishments the highly 
volatile fuel which energizes the motors of 
fully 90 per cent, of the automobiles of the 
present day. The Wayne Oil Tank St 
Pump Company, of Fort Wayne, Ind., has 
specialized the manufacture of these da- 
vices, the illustration . (BE) showing the 
portable and the battery outfits. The 
former consists of a square tank mounted 
on wheels and provided with a pump, hose 
and measuring gauge; the latter is a com- 
plete battery outfit with three fillers, barrel 
track and chain hoist. This company also 
makes a specialty of underground storage 
tanks, with the necessary connecting pipes 
and pumps to deliver the gasoline to the re- 
quired point. 



SAVING TIME IN THE GARAGE 

LOSS of time in the garage due to anti- 
quated equipment- foots up to aston- 
ishingly large totals at the year's end. One 
of the most inexcusable deficiencies along 
this line is the retention of the old system 
of inflating tires by hand, which still ob- 
tains in not a few garages, public as well 
as private. In the O. B. Portable Air Com- 
pressor (BF), made by Oscar M. Berg- 
stron, 310 Ninth street, South Minneapolis, 
Minn., the garage man is provided with a 
device which, mounted on wheels, may be 
easily transported from place to place as 
wanted. The compressor itself consists of 
a powerful pump, electrically driven. 
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RANSPORTATIOX'S highest expression so far in the 
history of man is the automobile. As a factor and ex- 
ponent of speed the modern motor car is a long stride 
in advance of anything ever devised. It is still being 
developed and refined and the latest effort that is 
being made in the line of speed progression is repre- 
sented in the project to conduct a Grand Circuit for 
automobile racers during the coming season. 
Less than 20 years ago the automobile was a shadowy 
dream. Ten years ago it was an expensive and uncertain toy 
and to-day it is the most striking evidence of practical ad- 
vancement in transportation since the dawn of the world. 

The world moves and anything that tends to make its 
motion faster saves time. Time is money and money is 
a broad term that means value. Progress has ever been 
measured in terms of speed. Therefore, the automobile as 
the concrete representation of high speed may be ranked 
among the most important developments of the world in 
this or any other age. 

Undoubtedly the mere fact that an automobile can go at 
the rate of over 100 miles an hour is important as showing 
the state of the art, but it is vastly more important to the 
general public to know that bona fide stock cars are suf- 
ficiently staunch, swift and reliable to compete in racking 
speed trials. 

It is spectacular and inspiring to see half a dozen specially 
constructed monsters whirl around a motordrome course, or 
shoot along road courses in competition, but such contests do 
not prove mucli as to the qualities of stock cars. 
In the past there has always been a doubt in the public's mind 
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as to the status of the cars raced as stock models. Last year 
a determined effort was made to define the stock car and to 
enforce the spirit of the definition. A measure of success was 
secured and for the season that is about to open the lessons of 
last year and other seasons have been crystallized and a sporting 
plan of much scope has been outlined. Last Friday at Detroit, 
Chairman S. M. Butler of the Contest Board met with Howard 
Marmon, Howard E. Coffin and others to settle the details of the 
first automobile racing Grand Circuit ever attempted. Roughly 
and unofficially the plan adopted was about as follows: 

A list consisting of some 23 or 24 race meetings, hill-climbs 
and road races of national importance was made up and ten- 
tative dates assigned to each. Then an itinerary was laid out 
commencing at Indianapolis, May 30, and extending to Novem- 
ber 1 or thereabouts at Savannah. 

Plans for a Special Train to Carry the Racers and 
Officials from Point to Point Discussed and 
Favorably Acted Upon and a List of Adminis- 
trative Officers Nominated 

The circuit will extend no further West than the Mississippi 
River vicinity this year, but it is intended to push it clear 
through to the Pacific Coast next year if success is met with. 

Many of the leading American manufacturers have signified 
their willingness to take part in such a Grand Circuit enter- 
prise and the next thing that will be done is to present a formal 
agreement to those who have expressed themselves favorably. 
It is estimated that 20 or more companies will participate. It 
is definitely announced by the Contest Board that the fact that 
a company does not take a car in the Grand Circuit train will 
not prevent that company from competing in any race event 
it may elect on an equal footing with those companies that 
have special quarters on the train. 

When the meeting adjourned, the general opinion seemed to 
be that the project would be realized and that the signing up 
of the various companies would prove perfunctory. 

The season outlined for the Grand Circuit will be five months 
long and will comprise at least four big road races; four speed- 
way meetings; four or five national hill climbs and a dozen 
or more dirt track meets, an average of five meetings a month 
from the beginning to the end of the season. 



The Contest Board with the endorsement of the Manufac- 
turers' Contest Association will control the racing. 

In order for a car to ccmpete as a stock model the rules of 
the Contest Board will have to be observed with much partic- 
ularity. Its manufacturer must submit definite car data to 
the Contest Board according to the rules that have been exclu- 
sively published in The Automobile in the issue of March 2. 
These provide in detail for every known contingency that might 
arise. In addition the factories are being inspected by the Tech- 
nical Committee of the Board and when a car is presented for 
entry in any racing or reliability event or hill-climb, the tech- 
nicians must examine it closely to determine that it checks up 
with the stock certificate that has been issued for the particu- 
lar model. 

One of the advantages of this procedure as far as the manu- 
facturer is concerned is the fact that a complete list of cars for 
which stock certificates have been issued will be published by 
the Contest Board, thus affording the public the fullest oppor- 
tunity to determine the status of contesting cars in stock events. 

These lists will be distributed to die various motoring or- 
ganizations of the country and copies of the certificates will be 
furnished to agents of the manufacturers to warrant them in 
entering competition where the companies do not care to do 
so. This, it is believed, will prove of some value to the agents 
in selling cars. 

Like Every Other Human Enterprise, the Grand 
Circuit will Depend for Success Upon the Integ- 
rity, Ability and Industry of the Men who 
Handle the Project 

While the Contest Board will have the final word to say about 
racing eligibility and other matters vital to the Grand Circuit, the 
business details as far as they concern the administration of the 
project will be handled by the circuit officials. 

Some question has been raised as to the effect of the plan 
upon the promoters of race meets and other sporting contests. 
Chairman Butler says that the installation of the circuit system 
will have the effect of removing all worry from the minds of the 
promoters as far as a typical entry list of eligible cars and 
drivers is concerned. Instead of paying the bills incident to 
a race meeting in driblets, as has been the case in the past, the 
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promoter will make his arrangements for a gross sum pay- 
ment, which Chairman Butler says will prove to be a real money 
economy aside from the satisfaction that must follow competent 
professional handling of the events. 

He says that the added interest of the public and the in- 
creased gate receipts will be a sure consequence of the larger 
and better balanced fields and businesslike handling. 

From the viewpoint of the manufacturer he says that the cir- 
cuit plan will be more economical than former racing schemes. 
The fact that the cars will have the chance of competing often 
under varying conditions at less cost than was necessary under 
previous plans, he maintains will be a big advantage. He points 
out that at the end of a season the records of all the con- 
tests held will give a better and more comprehensive idea of the 
stability and speed of the cars than ever before in the history 
of automobile development 

The Term Commerce is Defined as the Process by 
Which Human Wants are Fulfilled 

All progress of the race has resulted from commerce. Trans- 
portation is the prime basis of trade and speed is the chief ele- 
ment of transportation. 

In its most primitive form, commerce was simply hand-to-hand 
barter, but as man's wants grew with the development of com- 
merce such as it was, in the earliest period of human life, some 
new means of transporting goods had to be devised. 

Far back beyond any trace of written history, man traded with 
his fellows and the tribes interchanged their goods and pro- 
fited by the interchange. Fossils in the living rock that date 
back nearly to the dawn of mankind's era, show that pre- 
historic man used weapons in some instances that had been made 
long distances from the place of his abode and death. The earli- 
est traces scrawled by historic man tell the story of a commerce. 
It was likely only such a trade as could be conducted by the use 
of human burden-bearers. 

Long before 6000 B. C. international trade had been estab- 
lished on considerable lines, the chief means of transportation 
being human bearers, pack-animals and rude wagons and, most 
important, water transportation. 

In fact, the main element of commerce in the early times was 
by water. The radius in which the burden bearers were effective 



must necessarily have been small and that of the pack-animals 
and the wagons of that day but little larger. But with the water 
transportation it was different The shipper of goods could em- 
bark a cargo upon a raft or rude boat and float it down stream 
for hundreds of miles, making the voyage in vastly less time and 
with less effort than it could have been made by bearers or pack- 
trains. With lighter boats and lesser loads the return trip also 
could be negotiated via the water courses. Primitive commerce 
of this kind brought industrial improvement, better food supply, 
clothing and shelter. It brought about more continuity of life 
and led to the practice of domestication of animals which was 
the forerunner of the pastoral ages of mankind. All the tribes 
and nations did not progress in the same measure, some retain- 
ing their savagery and roaming habits to a greater degree than 
others and thus the hunters and wanderers who were slower in 
developing really served a purpose in the primitive scheme of 
commerce by furnishing a variety and complementing the ef- 
forts of the herdsmen and first agriculturists. 

There was something of brigandage and piracy about early 
commercial dealings which has not been entirely eliminated even 
from modern practice, but in the first trading expeditions the 
idea of trade might be said to be secondary in importance. 

At the period of development where there began to appear 
well-defined lines of commerce, it was noted that robber tribes 
soon took possession of the passes through which the traveled 
roads ran and took tribute of the traders with impartial hand. 
But despite these drawbacks, which may be laid to tempera- 
mental faults of man, prosperity and civilization made progress 
and the demands of trade worked broadly to spread the sway of 
peace and commerce. 

The first professional traders of which there is any record 
were peddlers. They bought from producers of one section, pay- 
ing either in some rude media of exchange or in the products 
of some other section. At first the latter was the invariable 
rule, but later the former became generally used. These ped- 
dlers usually banded themselves together in caravans of sufficient 
size to stand off the robbers in the mountain passes and it was 
only a comparatively short time until some of the tribes had 
developed a remarkable aptitude for this sort of business. 

Packs carried upon the shoulders of these traders constituted 
the first freighting system of humanity. They also used the 
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water courses for considerable migrations and at the widest esti- 
mate, perhaps, covered several hundred miles in a year. The 
horse was not used in those early days as a pack animal. He 
was too wild and strong to be controlled by mere traders, and 
whatever purpose he served it was probable that it was small in 
a commercial way. Since the earliest days the horse has been 
the agent of war and the carrier of the soldier. But eventually 
even the proud horse had to bow his neck to the demands of 
commerce and in conjunction with the lowlier beasts of burden, 
he became one of the main dependences of land caravans. 

The origin of the wheel is shrouded in the deepest historical 
shadow. The ancient Egyptians were skilled wheelwrights, and 
cuneiform inscriptions that date back before the beginning of 
Hebrew time describe wheeled vehicles in Mesopotamia. It is 
not likely that the carts antedated the use of the draft animal, 
and so it is reasonable to suppose that the use of wagons de- 
veloped gradually from ruder practices in prehistoric times. 

The Ancient Phoenicians Were the Original Advo- 
cates of Commerce 

This nation was far and away the most important of the old 
Orient and before the dawn of history had developed much skill 
as sailors and fishermen on the Persian Gulf and had devoted 
much effort toward trading with the tribes that lived along that 
body of water. When they moved westward across Arabia to 
the Red Sea, and then drifted northward to the eastern coast of 
the Mediterranean Sea, they brought along their seagoing tradi- 
tions and after establishing their cities of Tyre and Sidon, they 
explored and traded all over the Mediterranean, penetrated the 
Straits of Gibraltar and coasted along the Atlantic Ocean from 
the western side of the African continent to Great Britain and 
even farther north. 

The Tyrians were strictly a maritime people and the aid they 
gave commerce stimulated the civilization of the world to a 
remarkable degree, even though to a large extent they only 
acted as intermediaries. Colonies of Phoenicians sprang up 
along the north coast of Africa and in many of the islands, and 
the idea of commerce was strongly implanted in virgin territory. 

Wealth flowed into the coffers of Tyre and Sidon just as it 
had in the cases of Babylon, Nineveh and the great cities of 
Mesopotamia, the ruins of which only now are being brought to 



light. With wealth came new desires for wealth and luxury 
until the limit of transportation had been reached and decline 
and decay set in. War was usually the direct active cause of 
national destruction in that day, but the seed of weakness had 
long been sown in apparently prosperous nations before the final 
blow was struck, and the element of weakness was nothing more 
nor less than the fact that the limit of transportation possibili- 
ties had been reached at a given period. 

Road building was rudimentary in early times. It was not 
until the rise of the Roman nation that determined effort in the 
line of road making was taken up. Even then the Roman roads 
were built exclusively for military purposes. It was only after 
the general triumph of the Roman arms that it was found that 
the marvelous straight, smooth rock roads of the Caesars were 
vastly more useful for peaceful trade than they were for mili- 
tary convenience. 

At the dawn of the Roman era the chief methods of transport 
were by carrier, pack-train, cart and ships. Greece in her grand- 
est day had nothing more, Egypt had even less and the ancient 
nations worked under the same disadvantages. 

Rome gave the world a lesson in roadmaking, and in the 
exact measure of its success along that line did it exceed the 
grandeur and power and riches of any other nation of the Old 
World. 

When Rome fell the swiftest mode of transportation was by 
means of horses by land and galleys by sea. The Romans were 
able to cover more ground because they had better roads than 
their predecessors, but as far as the means used were concerned, 
not a mite of progress had been made in ten centuries. 

The horse of the Arabian deserts had been developed as an 
implement of war and sport. The chariot races of old Rome 
have yet to be equalled as sporting spectacles. The war chariots 
that formed the second line of military offense behind the le- 
gionaries were strongly built wheeled cars, somewhat similar to 
the racing chariots, but not so speedy. It was the improvement 
in roads rather than changes in methods of transport that made 
Rome great. 

The civilization of the ancients, particularly that of the Per- 
sians, Phoenicians, Egyptians, Greeks and Romans, was of a 
high order in many ways, but was necessarily limited by the 
slowness, uncertainty and expense of transportation. 
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When Rome fell and the Dark Ages commenced near the 
end of the Fifth Century, human progress was checked short 
and until the use of gunpowder struck the shackles from human- 
ity by overthrowing the mailed knight, there was not a gleam 
of hope for the world for almost 900 years. No advancement 
was made in means of communication between the nations save 
that the attention of the world reverted to water traffic. Thus 
when Columbus and his adventurers were ready to undertake 
their voyage of exploration, the state of the art had reached 
such a stage as to allow its successful consummation. 

There was really nothing much in the line of speed improve- 
ment on land from the heyday of Rome until the beginning of 
the Nineteenth Century, when the present era of speed was in- 
augurated. 

The demand for quick service of passengers and goods bad 
grown very insistent with the spread of trade and the tremen- 
dous pressure for commerce. 

The invention of the cotton gin in 1793 was an aggravation 
of the situation, because it helped to emphasize the congested 
world conditions, but it had the effect of stimulating experiment 
in the line of transportation, and because it did so, it may be 
reckoned as one of the big elements that led to modern speed. 

In 1809 the historic Clermont, the pioneer of steamships, made 
its appearance, although rude trial vessels using steam power 
had been experimented with for many years. 

In 1814 Stephenson's steam locomotive came into practical 
being and with these two inventions the world bounded forward 
as it never had since the day of its creation. 

The telegraph was first tried out in France in 1794, but did 
•not come into practical use until the Morse system was in- 
stalled in the United States about 1844. 

The sewing machine, which must be reckoned with as an ele- 
ment in the development of speed, was invented in France in 
1830, but became a commercial actuality in 1850 in the United 
States. 

Electricity as the motive power for transportation of passen- 
gers and freight was first seriously considered in 1835 and further 
experiments were made in this line by Professor Page, of the 
Smithsonian Institution, in 1851. The first road to be operated by 
trolley was in 1888, when a short road so equipped at Richmond, 
Va., used the system with success. 



Transportation made so much progress during the first three- 
quarters of the Nineteenth Century that business methods had 
to be adjusted to meet the new conditions and the ingenuity of 
men devised the typewriter, linotype and telephone, increasing the 
efficiency of the business man in the ratio of five to one. 

Development in All Lines was Faster Than Ever 
Before, Presenting the Need of More Speed 

Then followed the invention of the gasoline automobile, wire- 
less telegraph, and the aeroplane at present is being developed 
to serve a purpose in the mission of speed to humanity. 

To-day the world uses every form of transportation that has 
ever been used since the dawn of creation. There are certain 
sections where the human burden bearer and the pack-bullock 
compete with the raft and dug-out In others the ships of an- 
cient Tyre have their counterparts. Some places in the United 
States depend upon the stage service of the Middle Ages for 
communication with the outer world. But high and clear above 
these backward communities and districts stand out the na- 
tions and peoples who have followed the advance of progress 
in transportation and who use the swiftest methods that have 
been developed. 

At two miles an hour only a limited commerce is possible and 
the business world is divided into small localities that effectively 
prevent anything in the nature of a broad civilization. At four 
miles an hour the range is greatly increased, and such a speed 
probably represents the progress of the Roman empire at the 
height of its power and glory. 

In the middle of the Nineteenth Century there was a leap 
upward in speed to an average of 10 miles an hour, with a 
maximum of 20 miles an hour, and modern commerce had its 
birth. Midway from there to the end of the century, speed 
developed so consistently and so fast that average figures lost 
their significance and the maximum of about 40 miles an hour 
was reached. 

To-day the stock type of average automobile can make above 
60 miles an hour; aeroplane about the same; railroad trains run 
on a schedule at that rate and can double it in exceptional cases, 
but the most powerful automobile so far developed can out- 
strip the train and stands alone as the fastest mechanical means 
of travel that has sprung from the fertile brain of man. 
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Speed Milestones as Marked by Automobiles 



STRAIGHTAWAY RECORDS 

Distance Car Driver Tune 
1 kilometer. .Bern Oldfield 17.04 

1 mile Beni Oldfield 27.33 

2 miles Beni Oldfield 55.87 

5 miles Darracq Hemery 2:34 

10 miles .'Beni Brace-Brown 5:14.40 

15 miles Fiat Lancia 10: 

50 miles DeDietrich Fletcher 38:51 

1 00 miles Renault Bernin 1:12:45.20 

200 miles Stod- Dayton DeHymel 3 :02 .22 

SPEEDWAY RECORDS 

i mile Beni Oldfield :17 

1 kilometer... Beni Oldfield :21 .45 

1 mile Beni Oldfield :35.63 

2 miles Fiat Bragg 1:15.96 

Smiles Fiat De Palma 3:15.62 

10 miles Simplex Robertson 6:35:62 

15 miles Beni Hearne 10:25.17 

20 miles Beni Hearne 14:06.72 

25 milel Piat DePalma 18 52 

50 miles Fiat DePalma 37:55.53 

75 miles National Aitken 1:03:31.09 

100 miles Loiier Tetilaff 1:14:29.20 

150 miles Marmon Harroun 2:02:16 

200 miles Marmon Dawson 2:43:20.14 

250 milea Loiier Horan 3:26:15 

CIRCULAR DIRT TRACK RECORDS ~ 

1 mile Fiat DePalma 48.92 

2 miles Fiat DePalma 1:40.55 

1 miles Fiat De Palma 2:30.55 

4 miles Fiat De Palma 3:22 27 

5 miles Fiat DePalma 4:11.90 

10 miles Fiat DePalma 8:31.20 

15 miles Bern Oldfield 13:42.20 

20 miles Fiat DePalma 18:30.80 

25 miles Fiat DePalma 22:59.60 

50 miles Beni Oldfield 48:18.20 

75 miles....... Buick Strang 1:1S:39 

100 miles Buick Burman 1 :41 :00.40 

(All the above were with flying start.) 

CLASS "B" SPEEDWAY RECORDS 
iSX to 600 Cubic Inches 

Smiles Knox Oldfield 4:01.36 

10 miles Fiat Robertson 7:47.71 

20 miles Fiat DePalma 15:57.41 

50 miles. Fiat Robertson 42:02.98 

100 miles Fiat Robertson 1:22:35.35 

150 miles Fiat Robertson 2:05:00.63 

200 miles Rainier Disbrow 2:53:48.32 

301 to 4 SO Cubic Inches 

5 miles National Kincaid 4:05.76 

10 miles National Aitken 7:55.12 

15 miles National Aitken 11:48.78 

20 miles Marmon Dawson 15:57.63 

50 miles Marmon Dawson 39:47.35 

75 miles Marmon Dawson 1:00:16.34 

100 miles National Kincaid 1:23:43.11 

150 miles Buick Chevrolet 2:05:02.17 

200 miles Buick Chevrolet 2:46:48.47 

250 miles Buick Burman 4:38:57.4 

231 to 300 Cubic Inches 

5 miles Marmon Dawson 4:16 

10 miles Marmon Harroun 8:16.08 

20 miles Buick Chevrolet 17:10.70 

25 miles Marmon Harroun 21:48.92 

50 miles Marmon Harroun 42:41.33 

75 miles Marmon Harroun 67:31.07 

100 miles Marmon Harroun 1:30:08.31 

161 to 230 Cubic Inches 

4 miles E-M-P Witt 3:49 

5 miles Buick L.Chevrolet -. 4:35.47 

10 miles Buick L.Chevrolet 8:55.40 

20 miles Chalmers Knipper 19:51 

50 miles Buick Nelson 50:36 

100 miles Chalmers Knipper 1:40:46 81 



160 Cubic Inches and Under 

Distance" Car Driver Time 

5 miles Hcrrcshoff Roberts 5:22.87 

10 miles Herreshoff Roberts 10:37 59 

CLASS "C" SPEEDWAY RECORDS 
160 Cubic Inches and Under 

Smiles Fiat DePalma 5:54.42 

10 miles Fiat DePalma 11:30.48 

15 miles Fiat DePalma 17:07.81 

161 to 230 Cubic Inches 

Smiles Buick T. Nikrent 4:20.20 

10 miles Buick. J. Nikrent 8:40.17 

15 miles Buick T. Nikrent 13:14.52 

20 miles Buick J. Nikrent 17:37.36 

25 miles Buick T. Nikrent 22:00.47 

50 miles Cole Endicott 43:49.69 

231 to 300 Cubic Inches 

5 miles Marmon Harroun 3:55.97 

lOmUes Dorris Siefert 8:41.45 

15 miles Dorris Siefert 12 :59.05 

Marmon Harroun 

20 miles Marmon Harroun 17:15.47 

25 miles Marmon Harroun 21:26.54 

50 miles Dorris Siefert 42:30.08 

75 miles Marmon Harroun 1:03:54.28 

100 miles Marmon Harroun 1:25:22 07 

301 to 480 Cubic Inches 

5 miles Buick J. Nikrent 3:49.36 

10 miles Buick T. Nikrent 7:36.61 

15 miles Marmon Dawson 12:04.99 

20 miles Marmon Harroun 16:04.40 

25 miles Marmon Harroun 20:08.69 

50 miles Marmon Harroun 39:53. 55 

461 to 600 Cubic Inches 

5 miles Knox Oldfield 3:38.61 

10 miles Knox Oldfield 7:20 66 

15 miles Isotta Marquis 11:32.34 

20 miles Isotta Marquis 15:29.18 

25 miles Isotta Marquis 19:24.92 

50 miles Isotta Marquis 39:20.69 

24-Hour Track Races Distance 

Stock Chassis . Loiier Patschke & Mulford 1,196 mi. 

Class "C" Steams Poole & Patschke 1.253 mi 

1910 ROAD RACES 
Santa Monica, Los Angeles, Cal., November 24. 
Classification Car Driver Distance 

301-600 st. ch Loiier Tetilaff 151.506 

Free-fcr-aU Loader Tetilaff 202.008. . . 

251-300 st. ch Duro McKeague. .101.004. 

Under 251 st. ch Maxwell.. . .Fancher. . . 

*Grand Prize. Savannah, 

Free-for-all Bent B. -Brown. 

231-300 class C Marmon. . . .Dawson... 

161-230 class C Lancia Knipper. . 

Vanderbllt Cup, L. I. Parkway, October 1. 

301-600 class C Alco Grant 278.08 255:58.64. .65 . 18 

231-300 St. ch F A L Gelnaw 189.6 194:39.67. .58 44 

161-230 St. ch Cole Endicott. ... 126.4 138:04.32. . S4 .92 

Elgin National, Elgin. 111., August 26-27. 

Under 600 St. ch Loiier Mulford 305.039 292:29.84. 

301-450 st. ch National. . .Liv'gstone. .203.359 201 :08.53. 

231-300 st. ch Marmon Buck 169.466 184:45.79. 

161-230 St. ch Beni Hearne 135.573 150:40 

Fab-mount Park, Philadelphia, October 8. 

Under 750 class C. . .Chadwick. . .Zengle 202.5 209:07.88. . 58.09 

601-750 div. 6C Chadwick.. .Zengle 202.5 209:07.88. . 58.09 

451-600 div. 5C Loiier Mulford 202.5 209:13.30. .58.07 

301-450 div 4C National Aitken 202.5 222:20.75. . 54.64 

231 300 div. 3C Pullman Gellard 202.5 237:04 . 51.25 

161-230 div. 2C Ab.-Det Padula 202.3 235:27 ..T 

Desert Race, Los Angeles to Phoenix. November 8-7. 

Free-for-all Kisselkar. . Herrick 412.0 949:40.00. .26 03 

•International race (sanctioned by A. C. A.). 

TRunning in twentv-third lap when stopped and awarded race in its di- 
vision. 



Time M.P.H 
.124:10.80. .73. 20 
.169:59. ...71.30 
.101:04. 60.. 59 95 

.101.004 102:31 ..59.11 

November 12. 

...415.2 353:05.35.. 70. 55 

..276.8 263:39.98.. 62 98 

..190.3 195:22.67.. 58. 44 



62. S6 
.60.67 
.55.04 
.53.98 
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Refine- 
Touring 

Bodies and Advantages of Enclosed Rigs with Inside Control for Doctors 



Trend in Body Construction 

Bodies 




HROUGHOUT the history of the 
building of automobiles from the 
first car down to the present time, 
it has been the body that made the 
sale in nine cases out of ten, and 
style has dominated the situation for 
the most part. Body work in the 
pioneer days was overshadowed by 
the types of vehicles that were drawn 
by horses, and body makers were 
recruited from the carriage makers' 
ranks so that originality from the 
automobile point of view was sadly 
influenced betimes. After two or 
three years of putting up with in- 
appropriate body designs, a school 
of automobile body builders rose up 
and destroyed the passing situation, 
cutting free from the old environ- 
ment, and burning all bridges that 
prevented the automobile from coming into its own. There still 
remained a certain difficulty, due to the fact that the clientele 
of the automobile knew little or nothing about the mechanisms, 
and purely art situations influenced all purchasers. 

Even three or four years ago there were two classes of auto- 
mobile builders, one of which went in for quality of the mechan- 
ism, the other being divided on appearance of the body. It was 
then said that a good automobile could not be sold, due to the 
fact that the mechanism cost so much money that there was very 
little left with which to build a good body. The other side of 
the situation was that a $2,000 body, if placed upon a $1,000 auto- 
mobile, could be sold for $5,000. But merit reigns in the long 
run, and the time finally arrived in the automobile business when 
good mechanisms could be produced at a reasonable cost, and 



good body work could be had without destroying utility. 

The modern trend has for its foundation the fullest measure 
of utility, and the present-day body builder knows how to main- 
tain appearance and to deliver in addition thereto the little re- 
finements that cater to the comfort of the owner of the car, so 
that it is not too much to claim that the automobile of to-day 
has a certain inherent harmony of relation of the mechanisms 
of the machine proper, the body work as it serves its broad pur- 
pose, and the adornments that the discriminating owner is likely 
to enjoy. In thus bestowing consistency upon the automobile, it 
has been at considerable cost of ingenuity, with experiments upon 
the cars and the public as well, it being the case that no man 
can claim to be so wise that he will be able to build what 
purchasers want before he gives to them the fullest oppor- 
tunity to saturate themselves with the idea and feel its effect 
upon them. 

Fore-Door Types of Bodies Struck a Popular 
Chord and They Represent a Heretofore 
Unheard-of Utility Situation 

Using Fig. 1 for the purpose of illuminating the text, bringing 
out the points that are to be made, attention will again be called 
to the discussion that has been going the rounds bearing upon 
the ventilation of the fore-door type of body, for there are those 
who still claim that the fore-door will entrap all of the heat that 
rises up through the foot-boards, and that the occupants of the 
front seats of this type of body will be rendered uncomfortable in 
the Summer time, although it may not be out of place to point 
out that these prognosticators always overlook the fact that the 
fore-door type of body has made Winter automobiling a reason- • 
able proposition. 

To the man who is accustomed to cope with the retarding in- 
fluences that confront him in his every-day work, the greatest 
difficulty arises in inducing a reasonable measure of comfort in 




-Enclosed type of body, showing method of ventilating the front and the construction of the rear seat so arranged as to prevent 

dust from contacting with the occupants thereof 
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the Winter time when the temperature 
falls to near zero, and the automobile 
as it moves swifty along increases the 
rate t>f speed of cold wind, and adds 
marvelously to the requirement of the 
type of facilities that argue for the 
necessary warmth. 

With this trouble out of the way, the 
designer is merely confronted by two 
situations, both of which assuredly must 
bend to treatment If heat comes up 
through the foot-boards, it must be be- 
cause it is not permitted to travel in 
some other direction. It may also be 
said that if the foot-boards are highly 
heat-conducting, it only remains to so 
insulate them that heat may not be per- 
mitted to migrate through their section. 
Having done everything possible to pre- 
vent heat from passing up through the 
foot-boards instead of some proper 
channel, it remains to ventilate the body, 
and, as Fig. 1 shows, this is a mere mat- 
ter of putting ventilating openings (a) 
at each side, at the break of the body 
on the dashline and (b) in the upward 
sweep of the overhanging cowl. In 
some types of enclosed bodies the fore- 
door is of the "Dutch" type so that it 
may be removed if the owner so elects, 
replacing it during periods of inclement 
weather, and the means at hand for at- 
taching and detaching the door are such 
as to facilitate the work. 

Referring again to Fig. 1, it will be 
observed that the rear seat falls inside 
of the break of the body, the idea being 
to protect the occupants of the rear seat 
from the dust that sweeps up following 
the contour of the body, curling inboard 
slightly and in some types of bodies 
clinging with great tenacity to the head- 
gear and the back of the heads of the 
unfortunate passengers. This relatively 
new idea overcomes this serious diffi- 
culty, and the intervening space between 
the upholstery and the seat proper and 

the back of the body is rendered available as storage room for 
extra apparel or what not. The general appearance of this body 
is in keeping with the modern idea, and among the remaining 
notable points is the wide side entrance to the tonneau. 

Expression of Some of the Ideas that Doctors 
Adhere to with Tenacity, Indicating the 
Direction in Which Experience Is 
Leading Them 

There are very few doctors in every-day practice who can 
afford to engage the services of a chauffeur in addition to pay- 
ing from $25 to $30 per month for the storage of an automobile, 
not forgetting that the repair bill and other extras will be greater 
if the automobile is stored in a garage than it will if the owner 
takes care of it himself, having a little garage on his premises. 
There is absolutely nothing that tends to lower the cost of main- 
taining an automobile so much as when the owner assumes the 
responsibility, thus giving him a chance to discriminate as be- 
tween the character of the performance that leads to a repair bill 
and the kind of service that may be had at a minimum cost. The 
psychology of the whole situation may be summed up when it is 
said that the chauffeur is paid to drive the automobile when it 
is in good order and to take it to a repair shop when its condition 
indicates that further work is only to be expected of it after it 
undergoes a somewhat expensive process. The difference be- 




Fig. 2 — Enclosed Inside drive doctor's rig designed In Imitation of a sedan chair with 

turtleback 




Fig. S — Showing the inside arrangement of an enclosed inside control doctor's car designed 

to accommodate three persons 

tween the owner and the chauffeur as it is indicated in a study 
of psychology is represented by the distance between the two 
horns of the dilemma. It is the purchaser's idea to reverse the 
plan of the chauffeur and to prevent the automobile from getting 
out of whack in order to debar the repair man from placing the 
imprint of his trademark upon the most expensive part of the 
car. 

But a doctor cannot start out in great haste for the purpose of 
performing a surgical operation upon an anxiously awaiting 
patient and take the chances of having to deal with a large and 
complicated car, coping with tire trouble of the most serious sort 
as the most prevailing menace ; nor can the surgeon be expected 
to destroy the deft movements which are possible with well- 
trained hands, but which are rendered impossible by overstrain- 
ing and abuse. Under the circumstances an automobile, to render 
satisfactory service to a doctor, must be extremely well designed, 
of relatively light weight, and of moderate speed, and it must 
also be so fitted out that it will go along the road with a mini- 
mum of effort on the part of the driver, protecting him at all 
times from the cold or excessive warmth, and the illustrations 
Figs. 1, 2, 3 and 4 have been suggested as in line with the needs 
of this profession. 

All of these bodies are placed upon the same chassis, se1»~ 
one of moderate weight and power, and the ?*• 
for the inside drive also has the advantage 9' 
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Fig. 4 — Special form of enclosed Inside control doctor's car with a visor front and a 

turtleback 




Fig. 5 — Type of doctor"s car along conventional lines fitted to a relatively light automobile 
with a trunk on the deck at the back 



driver upon the left-hand side, thus per- 
mitting him to torn out for other ve- 
hicles, and to observe the amount of the 
clearance as he passes them by. Fig. 2 
shows a design which was taken from 
an old sedan chair, and while the art 
effect is a little quaint, the fact remains 
that the appearance on the whole is 
agreeable. Fig. 3 shows an inside-drive 
enclosed car sectioned through the mid- 
dle of the body, giving the dimensions 
of the seat and the arrangement by 
which three passengers may be readily 
accommodated, it being the idea that the 
owner is to drive the car, offering to 
him the advantage of being able to as- 
sociate with agreeable company when 
the opportunity affords. Fig. 4 shows 
another variation of the enclosed in- 
side-control body, and while it has some 
of the lines of the sedan idea, it departs 
sufficiently therefrom to destroy the 
original quaintness of the design as 
shown in Fig. 2, adding a dash of mod- 
ernism. The visor at the front repre- 
sents a happy thought, preventing sun- 
light from splashing against the plate 
glass and destroying the ocular ability 
of the driver to penetrate for a distance 
ahead. Fig. 4 is more in keeping with 
standard practices, and it should 
prove attractive to the type of doctor 
who prefers the inconspicuous. This 
model is fitted with a trunk on the back 
platform, corresponding to the trunk as 
shown in Fig. 3, whereas Figs. 1 and 2 
are equipped with a turtle-back with 
storage room thereunder. 

These bodies do not represent the 
limit in possibilities along this line, but 
they do show that there is no reason 
why a doctor should be left out in the 
cold just because his circumstances are 
such that he must use in his business a 
light, low-powered car. 
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Placing the Automobile in Commission 

Prior to a Season's Service the Automobile Should Be Put in a Good State 
of Repair, Replacing the Worn-Out Parts and Adjusting the Relations 

sary work done, and the second choice lies in the supervising of 
the work himself, employing a man and a helper for the purpose 
of carrying out his instructions. The second method of proced- 
ure is a good one, but it would be inexpedient to look around 
and find some fellow who happens to be out of work and to en- 
gage him to perform as best he may the exacting service, for no 
better reason than that he may be had at small cost. A capable 
automobile repair man, considering the fact that he would only 
be engaged for one week at the outside, might cost from $35 to 
$50, and a capable helper would cost perhaps 60 per cent, of this 
sum. 

Assuming that the work is to be done in the owner's garage, 
the first thing to do is to remove everything from the garage, 
clean the place out thoroughly, and then replace the supplies, 
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PPROACHING the touring season 
should be a reminder to the automo- 
bilist that the pleasure to be derived 
from the use of a car will depend en- 
tirely upon the care with which it is 
overhauled prior to placing it in serv- 
ice, and that the cost of the service 
during the touring time will be the 
absolute minimum if a reasonable 
amount of money is expended in over- 
hauling work in the first place. There 
are two choices for the automobilist 
who keeps his car in his own garage at home, one of which is to 
•end the car to a repair shop for the purpose of having the neces- 





Fig. 1 — Showing a piston HI removed from a motor that had been running for several 
months without attention. The other piston H was in exactly the same condition before 
being cleaned. The rings Rl, R2 and R3 have been removed and the pit behind them 
extricated. (Photo taken at Cimlottl Garage) 



tqols and other necessary things, putting 
each article in its place, and by a system of 
tags mark everything so that time will not 
be wasted in vain searches for the necessary 
tools and supplies such as will further the 
work of overhauling the automobile. Hav- 
ing thus arranged for the taking apart of 
the automobile, if it may be assumed that 
the tools and supplies are sufficiently com- 
plete to warrant proceeding with the work, 
the carr should be rolled in and so placed 
on the floor that it may be gotten at from 
every point of vantage, and with a pair of 
horses that may be improvised for the pur- 
pose if they are not available, the chassis 
should be lifted high enough off the floor 
and rested upon the horses to make the 
further effort an agreeable undertaking. 
Workmen, in shops, are provided with 
benches of a certain height, because it has 
been found after long years of practice 
that their muscular efforts will be on a 
more efficient basis, and work instead of 
being a tiresome effort becomes an agree- 
able undertaking. With the chassis resting 
upon the horses, the car wilt then be ready 
to be taken apart. This undertaking can 
be started by removing the four wheels of 
the automobile, and a large pan of kerosene 
oil if placed adjacent to the scene of ac- 
tion may be used to put the bearings in 
soak, where they should be kept until all of 
the old grease and foreign matter is soft- 
ened, after which the bearings and other 
parts should be taken out, thoroughly 
cleaned, dried, tagged, and put in a box by 
themselves, marking the box "bearings and 
small parts for road wheels." It is at this 
point that the novice will make his first 
mistake. He will say to himself, while 
these bearings are being soaked I will tear 
down the motor. But to thus proceed 
means that all questions of identification 



and other ramifications that would help the 
novice to proceed with safety and end with 
precision will be utterly lost. 

There is Just one way that will bring suc- 
cess to a man who does not make a business 
of repairing automobiles. He must take the 
several units apart, one at a time, clean the 
component pieces, tag them, and lay them 
down In logical array, In order that he will 
be able to find them when they are needed, 
and to reassemble them In the order of tak- 
ing apart, so that the finished product will 
work. 

Having disposed of the ball or roller 
bearings and the small parts in the hubs at 
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the road wneels, the^tires may be washed 
while they are still on the wheels, using 
tepid water and castile soap, and after they 
are dried they may be glossed over with 
graphite. It will then be proper to remove' 
the tires from the wheels, extract the inner 
tubes therefrom, clean them off, and put 
them in a box, sprinkling a little talcum 
over them, and with the tires and the tubes 
thus ready to put aside for the time being 
they may be taken into the cellar and put 
upon a shelf in a dark place where they 
will keep without deteriorating for a long 
time. The cases and tubes may require 
some repair work to be done upon them but 
this work may be deferred until the car is 
overhauled mechanically, and put into such 
shape that tires may be taken up as the 
logical and final effort. 

Having Removed the Wheels and 
Mudguards the Ambitious Re- 
pairman Will Then Be in a Posi- 
tion to Start in with the Ma- 
chinery Units, Taking His 
Choice as tQ*the Place of Start- 
ing.DependMg Upon the Design 
and Make of the Automobile 

In all probability it will be proper to re- 
move the links and levers of the brakes, 
and the sliding gear control system, end- 
ing with the removal of the links and levers 
of the spark and throttle control, thus 
stripping the chassis of the small function- 
ing parts, remembering the injunction that 
each piece as. it is taken off should be 
cleaned and tagged. The little pins, nuts 
and like parts after they are cleaned should 
be put back into the holes from which they 
may be taken, so that later on they may 
be examined to see if there is too much 
shake, or if they are in good order there 




March 23, 1911 



THE AUTOMOBILE 



773 



will be no difficulty in finding them at the 
proper time of reassembling the car. 

It is more than likely that the steering 
gear will' come away at this juncture, and 
upon removing it should be taken apart, 
cleaned thoroughly, and if it is in good 
working order, it may be put together again 
without further waiting, or if it is out of 
repair, the parts should be tagged and the 
entire outfit should then be placed in a 
separate box to await a convenient %&le< 
for the making of the repairs, if*. ■■&>fc 

If the automobile is of the shaft-drive 
type, the next plan of battle depends upon 
where the transmission gear is located. If 
the car is designed with a transmission 
gear and live rear axle as a unit the uni- 
versal joint at the extremity of the tor- 
sion tube may be taken apart, the springs 
may be unbolted at the perches, and the live 
rear axle, with the gear and torsion tube 
together, may then be dropped down and 
rolled to a point in the garage where the 
unit may be taken apart piece by piece, and 
after cleaning, each piece, involving the 
kerosene oil bath, they may be tagged and 
laid down in a row ready for inspection 
and further work. But if the transmission 
gear is located amidships on the chassis, 
the live rear axle may be taken away as 
above described, and it will then be proper 
to remove the clutch and its mechanisms 
prior to the removal of the transmission, 
gear. 

The taking down of the clutch should in- 
volve the same care and system that ob- 
tains for the live rear axle, and with all 
parts removed, washed, cleaned, tagged and 
laid in a separate row, the repairman will 
then be in i position to apply himself to the 
taking down of the transmission gear, when 
it may be disassembled, the parts cleaned 
and tagged and grouped by themselves. 




Fig. 4 — There is bound to be a certain amount of foreign matter accumulating inside the 
flywheel (Fl) of leather cone clutches. It Is necessary to remove the leather-faced portion 
entirely and scrape off the accretions R with the scraper 81. At the same time one has an 
opportunity of inspecting the nuts Fl. (Photo taken at Clmiottl Garage) 



In Attacking the Motor It Will 
Not Be Necessary to Remove It 
from the Chassis Frame, but It 
Is of Extreme Importance to 
Mark Everything Before the 
Disassembling Process Begins, 
Using a Center Punch and a 
System of "Spotting " 

In taking up with the motor, the auto- 
mobilist will have an opportunity to dis- 
cover whether or not his choice was a good 
one. If the motor proves to be of a type 




Fig. 3 — Small particles of the metal wear off the plates of multiple disc clutches and 
form with the oil a film of slime which adheres to the plates. It Is necessary to take the 
clutch CI out from time to time and with the aid of some gasoline and a brush Bl to wash 
and wipe each plate separately In manner indicated (Photo taken at Alco Oarage) 



that can truly be said to be interchangeable 
in its parts, the difficulty involved will be 
but slight But if every piece is of a dif- 
ferent size, and the automobilist fails to 
identify each piece in view of the place to 
which it was originally assigned, he will 
find himself in a maze of harassing in- 
tricacies and the difficulties involved may 
exceed his patience and skill. 

Before attacking the motor proper the 
repairman has his choice between remov- 
ing the carbureter, piping, fittings, etc., in- 
cluding the intake manifold, and in fine 
everything belonging to the fuel system 
back to the gasoline tank. Care should be 
taken not to disturb the adjustments of 
the carbureter. Moreover, it would be the 
height of wisdom to carefully mark the 
respective adjustments on the carbureter 
so that should they be disturbed by acci- 
dent or otherwise the carbureter may be 
readjusted with certainty at the proper 
time. When the piping is taken down it 
should be cleaned out and some attempt 
should be made to discover whether pieces of 
solder or other impedimenta are lodged at 
any point obstructing the flow of gasoline. 
With the piping clean and free from ob- 
structions, the ends thereof should be 
corked up, using a little waste for the pur- 
pose, if necessary, remembering, of course, 
that the waste must be carefully removed 
at the proper time and avoiding the pos- 
sibility of having some of the waste pressed 
down into the piping where it might be 
overlooked, with the result that the motor 
would fail to serve properly after the car 
is reassembled. 

In removing the magneto, which would 
be a logical thing to do after taking down 
the fuel system, it would be wise to spot 
the meshing teeth of the magneto drive in 
order that the gears may be remeshed in 
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the reassembling process without disturbing 
the original timing of the motor. Having 
taken the magneto away, to clean it thor- 
oughly is the next operation, having in 
mind the fact that the universal joint and 
other parts that belong to the magneto unit 
require the same attention, and a separate 
box should be used for the temporary stor- 
age of the magneto and its parts, not for- 
getting that they should be tagged or 
otherwise identified. 

The auxiliary ignition system should 
be taken down, cleaned and identified by 
tagging or otherwise, and it would be a 
good idea to put this system in a separate 
box rather than to mix it with the parts 
of the magneto ignition system. 

If a storage battery is used in the aux- 
iliary ignition system, it should be removed 
from its resting place, and if the owner of 
the car does not understand the storage 
battery problem the battery should be sent 
to a repair shop of the character wherein 
sick batteries are treated with a view to 
bringing them up to their proper working 
level But if the owner of the car has 
charging facilities within his garage it will 
pay him to look into the matter of proper 
repair of storage batteries and to undertake 
the task of repairing his ignition battery on 
his own account, due to the fact that this 
class of work is not well done, as a rule, 
by those who pretend that they know how 
to make repairs of storage batteries. Space, 
at this time, is not available for the ex- 
ploitation of the storage battery problem. 

It would be optional to treat with the 
lighting system prior to taking up with the 
motor accessories, but should the lighting 
system be deferred until this time, it will 
be proper to remove the lamps, generator 
and piping, or the gas tank, if one is used, 
and beyond storing the lighting equipment 
in a separate place for safe keeping it would 
be well to defer the overhauling of the 
same until the car is put in good working 



Pig. 6 — Spring bolts require lubrication from time to time, and unless fitted with grease 
cups It is necessary to remove them. To accomplish this the frame F Is raised by placing 
a block of wood W underneath both sides and lifting with the Jack J, which should be 



placed midway between the two dumb Irons, 
can be removed. 



order, making this part of the undertaking 
one of the final operations, as in the case 
of the tires. 

With Everything Cleared Away It 
Remains to Undertake the Dis- 
assembling of the Motor Proper, 
Spotting Each Piece for Pur- 
poses of Identification, Making 
a Record in a Book for Future 
Reference 

The chances of getting into trouble would 
not be great in the disassembling of the 
live rear axle or even the transmission 
gear, but for a novice to take down the 
motor or disassemble the magneto without 
making records in a book, tying in suitable 
and systematic identification marks, would 




Pig. I How painted parts of the ear should be handled when they are removed and 

replaced. By interposing a piece of cloth or felt between the hammer head and the part to 
be" (as In case) driven in, the varnish and groundwork are not damaged. A hide hammer 
will not answer the purpose, as anything rough, although soft, will crack the varnish. 



After the nut Nl has been removed the bolt B 

be a risky thing to do. It would take but a 
few moments of the workman's time to 
spot each piece with a center punch and the 
entering of the record in a book obtained 
for the purpose would be at the cost of a 
very little more time. Repeated experi- 
ences have shown that 50 per cent of all 
the time taken in the overhauling of an 
automobile is wasted in the vain search for 
missing parts and in trying to find out how 
the parts go together after they are taken 
apart. There are cases of record that show 
as much as two weeks devoted to the futile 
effort of trying to time the motor, all of 
which, due to carelessness on the part of 
the man who, in taking the motor apart, 
fails to identify the pieces and to so mark 
the halftime gears that they may be put 
together so that the teeth that mesh for 
the proper timing relation may be readily 
found and the same relations re-established 
in the process of assembling the motor. 

In proceeding with the work it would be 
natural to remove all the handhole covers, 
taking care not to destroy the packing 
rings; and since it cannot be assured that 
the cap screws that hold the covers in place 
are interchangeable, it is a wise thing to put 
each cap screw back into the threaded hole 
from whence it may have been taken, so 
that in the reassembling process the cap 
screws will be available at the point where 
they belong. Another way is to spot the 
cap screws and put the same system of 
spots at the threaded holes where they be- 
long. The covers should be washed, cleaned 
and dried and put in a box so that they will 
be available for use at the proper time. 

When all the covers are removed the in- 
side of the motor case will be exposed to 
view and the halftime gears will be exposed 
also. The halftime gearcase, if it was pre- 
viously packed in grease, will be found in 
a most filthy condition, and the esthetic 
automobilist will hesitate to undertake the 
cleaning out of the cavities that abound 
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Fig. 7 — The operation here depicted Is not one that requires doing every year, but ever; 
few thousand miles. The reason for this is that with the continual flexure of the springs 81 
the clips CI and C have a tendency to elongate, and the only way to compensate for this is 
by tightening the nuts HI. The rubber bumper B Is a useful shock-damper and saves the 

springs over ruts. (Photo taken at the White Company Oarage) 



therein. A wooden paddle can be fashioned 
in a few moments and it will serve better 
than anything else for the removal of the 
excesses of filthy, worn-out grease, after 
which a man-Sized gun and a large pan of 
kerosene oil will be the proper equipment 
to employ in the further removal of the 
accumulations. It is necessary that the 
halftime case be thoroughly cleaned out 
and dry before anything else is done. 

The next proceeding should be in the 
form of a critical examination of the half- 
time gears before they are removed. By 
hand-pressure it will be possible to observe 
if there is too much lost motion, or if the 
gears are loose on their shafts, and it will 
also be easy to ascertain whether or not the 
keys are tight fitting, and some attention 
should be given to the question of the con- 
dition of the teeth of the gears. If the 
gears are more or less worn out, the auto- 
mobilist will be able to judge for himself 
whether or not he cares to incur the cost 
of a new set of gears; but there is one 
thing certain, if the gears are considerably 
worn and if the fit on the shafts is poor, 
the motor will never again perform up to 
its original standard and the sweet-running 
qualities that poets rave about will be un- 
known in the future. 

Assuming that a critical inspection en- 
ables the repairman to conclude that the 
halftime gears are in reasonably good 
shape, so that with a little fitting they may 
be made to serve their intended purpose 
again, it remains to spot the meshing teeth 
and make a proper record in the book be- 
fore the gears are taken out of the case, 
which is a matter of unbolting them at the 
flanges or pulling them off the shafts if 
they are of the hub type, keyed on. 

The valves and valve mechanisms may 
next be removed, marking each valve and 
its relating part and making a record in the 
book, and as the valves and the parts are 



taken down and marked it will be wise to 
critically inspect them in order to observe 
their physical condition for the purpose of 
determining what will have to be done to 
them before they are put back into place. 
This will be a good time to examine the 
valve seats and to see to what extent leak- 
ing may have obtained. If the valve seats 
are badly scored, and if there is consid- 
erable evidence of depreciation it will be 
a good idea for the repairman to make 
arrangements to have the seats refinished, 
and he will save some time by getting after 
this part of the work while the workman 
does some incidental operation, but it will 
not be a good idea to go away, telling the 
workman to remove the cylinders in the 
meantime, leaving it to him to carry on the 
system. System and the average workman 



are not only strangers, but there is an in- 
tense hatred somewhere between them. 

When the time comes to unbolt and lift 
off the cylinders it will be the moment of 
imminent danger, there being an excellent 
chance to wrench the connecting rods, de- 
stroy the piston rings and damage the sur- 
faces of the cylinders. After the holding 
bolts of the cylinders are removed the 
workman should stand straddling the cyl- 
inders, resting his feet on planking which 
may be placed on the horses, and the owner 
of the car should stand to one side of the 
motor, and as the workman lifts the cyl- 
inders straight up the owner should take 
hold of the piston rings, maintaining the 
piston in the vertical position, and by a 
slow and cautious process the cylinders 
should be lifted clear and the piston 
rings should be held so that they will not 
catch and be twisted out of shape. When 
the cylinders are lifted off in this way, tak- 
ing a good deal more care than some re- 
pairman thinks is necessary, they should be 
taken out in the light and critically exam- 
ined in order to observe if the walls are 
scored or badly worn. 

Some means should be at hand for meas- 
uring the cylinders in order to ascertain 
whether or not they are round, and if it it 
found that they have worn elliptical, or if 
the walls are scored, the cylinders should 
be boxed and shipped at once to a machine- 
shop, where they can be refinished, prefer- 
ably by the grinding process, but not neces- 
sarily. If a machine-shop is not near at 
hand wherein cylinder grinding equipment 
is employed, a first-class machinist may be 
given the task of reboring the cylinders, 
taking off a finishing cut. As soon as it 
has been decided to rebore the cylinders, it 
must be concluded that new pistons will be 
necessary, and with them must be furnished 
a new set of piston rings. The new pistons 
must allow suitable clearance. 
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Any attempt to use elllptlcally worn cylin- 
ders by putting In new piston rings, or In 
other efforts to get away from the cost of 
reborlng the cylinders, will result In much 
dissatisfaction to the owner of the car, at a 
time when he will be loath to undertake to 
do the Job over again. 

Having removed and disposed of the cyl- 
inders, it remains to take the caps off the 
connecting rods and to remove the piston 
units, one at a time, exercising some care in 
view of the delicacy of these members, and 
when all the connecting rods are thus un- 
bolted and the units removed they should 
be given a critical examination concurrent 
with the washing and cleaning operation. 
This will be the time to dispose of all accu- 
mulations of carbon, silicon and other for- 
eign matter such as may be found over the 
surfaces of the pistons and the cylinders, 
and when the cleaning operation is con- 
cluded it will be an excellent time to look 
for cracked piston heads, and for that mat- 
ter, the cylinders should be examined for 
the purpose of discovering cracks such as 
may have developed in service. 

The crankshaft and camshafts are still in 
place according to this mode of proceeding, 
and it would be a good time to exert hand 
pressure upon them respectively, for the 
purpose of noting the amount of "shake," 
thereby estimating as to the extent of the 
wear and whether or not it is uniform 
throughout the motor. It may be found 
that the main bearing adjacent to the fly- 
wheel has worn 'more than the other main 
bearing, due to the weight of the flywheel 
and the gyration^ thereof, and it will be 
important to take cognizance of this point, 
due to the fact that crankshafts are fre- 
quently destroyed in service; since if the 
main bearing adjacent to the flywheel wears 
at a greater rate than the other main bear- 
ings the crankshaft will be subjected to 
undue bending moments as it thrashes 
around, being held tightly by the bearings 
remote from the flywheel, and free to mi- 



grate ifi the Irialf? beariiig adjacent to WT r 
flywheel. 

In the same wayi if the camshafts are 
too loose' in their bearings; it will be itnpbs- 
sible to expect that the motoi- will deliver, 
its allotted power, due" to the'fact thatWh^n:.',' 
the cam pressure comes on, instead of lijEjfe. 
ing the valves the camshafts will bear aw&y V; 
and the timing will be awry. '/< 

Having made observations for the purV 
pose of becoming acquainted with the con- ^ 
ditions surrounding the crankshaft and the , 
camshafts and having marked the caps and' 
other parts, entering the identification" 
marks with notes in the book, it remains to 
remove these members and, after washing 
and cleaning th£m, to size the shafts and 
see* if they are round, 'free from scores and 
in good condition in the various ways. If 
the crankshaft proves to have been thrash- 
ing around in loose bearings, it will have to 
be set up in centers and proved out. The. , 
pins tend to wear elliptical and there is 
nothing to do but to apply a micrometer to 
them at two or three points along the length 
and at two diameters 90 degrees remote 
for the purpose of observing how much the 
pins are out of round. If the difference is 
more than .0005 it will be necessary to have 
the crankshaft centered in a' lathe, or; better 
yet, in a crankshaft grinding machine, and 
all the pins will have to be- reground to 
roundness, taking off as little metal as pos- 
sible. The bearings will then have to be 
re-established to fit the- smaller diameter, 
unless they are of the kind that were orig- 
inally provided with shims, in which event 
the bearings can be scraped in. 

It is scarcely necessary to point out that 
the inside of the crankcase should be 
cleaned out with scrupulous care before 
refitting the crankshaft and the camshafts, 
and in the ordinary course the reassembling 
of the automobile begins at this point. If 
the car proves to be in generally good con- 
dition the refitting of the brasses will be a 




Pis. 9 — Dirt shields should be removed, from time to time and given a thorough cleaning. 
Besides protecting the machinery they harbor dirt that finds Its way through the cracks and 
radiator and mixes with the oil. Shields are often attached by means of draw bolts, and 
unless these are washed out with kerosene they become rusty and filled with mud. 



simple undertaking for a man of some skill, 
and the workman who may be engaged to 
assist the owner of the car in this enter- 
prise should have experience in the scrap- 
ing in of the bearings. 

The crankshaft bearings should be so 
scraped that the Prussian blue will show 
strongly at the bearing point in the vertical 
plane and will disappear: at the approach 
$f ^the joint, disappearing also at the ex- 
tremities of the bearing, so that the two 
halved of the brasses, so called, when they 
are fitted together around the pins, will 
form a pair of inverted truncated cones, 
slightly elliptical. It will be understood, of 
course, that the backing-off process is to be 
limited to a difference 'of two or three 
thousandths of an inch at the outside, and 
when the bearings are fitted for the last 
time, and tightened up, the crankshaft 
should turn quite hard, thus leaving it for 
a "running" to flatten down the inverted 
truncated cones formed out of the bearing 
metal, but this tendency to run hard should 
disappear within perhaps thirty minutes of 
constant running under no load. If a neat 
job is done in the fitting of the crankshaft 
bearings it will go a long way toward pro- 
ducing a satisfactory result. The reassem- 
bling of the motor may progress from this 
point on, reversing the operation of disas- 
sembling, making sure that each part as it 
goes into place fits properly and that the 
holding bolts and the nuts thereon are a 
good fit and that means for locking every 
nut is provided at the time. 

There Is a Considerable Difference 
Between Overhauling a Car as a 
Safety Measure and Rebuilding 
a Worn-Out Automobile 

The idea underlying this discussion has 
for its principle the idea of showing that 
if the automobile is not worn out the over- 
hauling process is in the nature of a sys- 
tematic formality as an insurance project 
and with the expectation that "a stitch in 
lime will save nine." Most men who under- 
take this sort of thing disassemble the auto- 
mobile with precipitous haste and the cost 
of doing the work and reassembling the car 
under such conditions is at least twice as 
much as it will prove to be if the disas- 
sembling process is conducted with pre- 
cision and care. 

Granting that the taking down of the car 
is done in the manner as heretofore out- 
lined and that the parts are inspected and 
refitted, replacing such of them as may be 
worn out, it becomes unnecessary to com- 
plicate the discussion by talking about the 
putting together of the car again, since it 
will become a mere inversion of the instruc- 
tions of the disassembling process. There 
are some points that cannot be handled in a 
general discussion, as, in the timing of the 
valves and in the grinding-in process, but 
these matters may be handled more advan- 
tageously in a specific discussion so that 
they will be left for separate treatment at 
the propitious moment 
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In reassembling the car, if it has not 
been considerably worn in service, the 
necessity of doing overmuch fitting will be 
obviated, and the tools needed under such 
conditions will not go beyond a very 
modest list. But if some fitting has to be 
done, and parts have to be purchased with 
the chance that they may not be inter- 
changeable, the owner of the car will be 
confronted by the necessity of providing 
himself with a limited selection of garage 
tools. One of the best devices that the 
market affords for the small garage is a 
combination anvil and adjustable sensitive 



drill, which may be driven by hand-power, 
and which is useful for the drilling of 
holes up to 5-8 of an inch diameter. When 
there is no drilling to be done the sensi- 
tive drill standard may be removed and 
the anvil is then available for the many 
purposes to which it can be put. There 
are several styles of this character of 
equipment, and they range in price from 
$8 to $20. 

A small forge with tongs and the cus- 
tomary equipment is almost indispensable, 
and charcoal for use in the same is a 
regular product in paper bags at the near- 



by grocery store. It is worth something 
to the novice to know that a piece of 
steel, if it is bent cold, is so depreciated in 
the process that its value thereafter for 
any responsible purpose is in dispute. If 
a piece of steel is to be bent a slight 
amount, all that is necessary is to heat it 
until it shows a blue tinge; while in this 
state bending is not so detrimental. But 
if a part must be reshaped, drawn out, or 
upset it is necessary to heat it beyond the 
critical point, which borders on cherry- 
red color, and for this purpose the port- 
able forge is a very valuable equipment 



<&===*g#9L : 

When the Car Needs Repainting J^ELSSSlS 



Putting a Car Into Commls- 
Reflnlshlng or Retouching, Depending 



Upon Circumstances, For Which Adequate Information is Here Offered 



feitf^* 4 -- 



FOLLOWING up the rejuvenation of 
the mechanical portions of the car 
it is highly desirable that the scars 
of the past season, which cannot be avoided 
if one follows his inclination to travel the 
give-and-take roads of this section of the 
country', should be eliminated. Bruises and 
fractures deep and numerous make the 
work of bringing the car up to a finish a 
task of no mean importance. The first 
work consists in cleaning all parts of 
grease, dirt and miscellaneous accumula- 
tions. Then sandpaper the surface of the 
body with No. 1-2 paper, fetching it in this 
way smooth and sleek, with all fractures 
and defects cleaned out. In case of the 
metal body, scrape over all abrasions, dents 
and other disfigurements and sandpaper the 
surface in the same manner as the wood 
surface is treated. 

Beat up some tub or oil ground white 
lead in turpentine, adding a suitable color- 
ing pigment, and adjusting it finally to 
carry, say, one part raw linseed oil to six 
parts turpentine. Apply this to the wood 
surface with a bristle brush and slick it up 
nicely to insure uniform and sure drying. 
For the metal body, first coat, use, for the 
most part, a negative pigment so far as its 
action on metal is concerned. 

Make it to carry a strong percentage of 
raw linseed oil and apply to the surface 
sparingly but with a uniform film of pig- 
ment. Let this first coat of surfacer dry 
thoroughly, after which, this process com- 
pleted, go over the surface carefully, and 
with a hard drying putty, fill up all cavities 
and other defects. Any exceptionally 
rough places should be draw puttied, or 
putty glazed, as the work is variously 
designated. 

The main thing in puttying, or in putty 
glazing, is to round up, fill up, and make 
the defects as little as possible, or, best of 
all, eliminate them altogether. 
After 24 hours prepare and apply to the 




surface a coat of surfacer, or, as it is 
known to the trade, rough stuff. This can 
be shop-made or bought ready mixed, re- 
quiring, for immediate use, letting down 
with turpentine to a proper brushing con- 
sistency. This consistency, however, is a 
good bit heavier, or should be, than ordi- 
nary coats of paint. If made in the shop 
take equal parts, by weight, of any good 
American filler in dry form and white keg 
lead, working them up to a stiff paste in 
equal parts of coach japan and rubbing var- 
nish, then thinning with turpentine to the 
desired consistency. On the whole, how- 
ever, it is practically as cheap per gallon to 
buy the rough stuff prepared ready to use, 
and in this way you save in cost. 

Apply four coats of the rough stuff in as 
many days, laying the first coat off length- 
wise of the panels, second coat crosswise, 
so alternating in laying off, thus securing a 
more dense and compact body of pigment. 



Next take some of the rough stuff and add 
to it either enough yellow ochre or Indian 
red to give the pigment either a shade of 
yellow or red, and, thinning with turpen- 
tine, apply over the rough stuff. This 
serves as a guide coat to enable the painter, 
when rubbing the surface down with water 
and artificial pumice stone, or rubbing brick, 
to judge more quickly and accurately con- 
cerning the condition of the surface — when 
it has been rubbed enough. 

The day following this application of 
"stain" or "guide," rub the surface down 
to a smooth and level condition free from 
all blemishes, with the artificial rubbing 
stone or brick, and water, using this latter 
medium plentifully. Rub with straight out 
and return strokes of the arm, holding the 
stone firmly upon the surface, and keeping 
enough water on the surface to prevent the 
stone from gumming up and scratching the 
work. 




Fig. 10 — Cleaning and grinding in valves is often deferred owing to the difficulty experi- 
enced In removing the valve springs. The valve remover shown in this illustration works 
in the opposite manner to a pair of pliers in that by compressing the handle the Jaws open 
and so lift the spring cups. 
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Circular motions of the stone during the rubbing process en- 
danger the quality of the surface. After completing the rub- 
bing process wash with clean water and stand the surface aside 
overnight for the elimination of moisture. 

Next sandpaper the surface very lightly with No. oo sand- 
paper, dust off and apply the desired color coat With one coat 
of color and a coat of varnish-color, or with two straight coats 
of color, two coats of rubbing varnish, and a coat of finishing 
varnish the body surface should be sleek and trim and quite 
brilliant enough to give a good account of itself in any company. 

Meanwhile, the chassis will require attention. After cleaning 
up thoroughly go over the parts carefully, and all fractured 
and shattered, or lightly bruised places, touch up with a pigment 
composed of, say, three parts white keg lead and one part col- 
oring pigment of any preferred shade, beating the mass up in 
turpentine containing raw linseed oil in the proportion of one 
part oil to four parts turpentine. After three days sandpaper the 
surface of the chassis throughout, and apply with a camel's 
hair brush a coat of either white lead and some other pigment, 
or other surfacer, whipped out to a smooth working consistency 
in turpentine, fortifying the mass with raw linseed oil in the 
proportion of one part oil to seven parts turpentine. Brush the 
pigment out clear and fine, and after forty-eight hours putty 
all surface defects of whatsoever nature with the hard drying 
putty previously described. Should any coarse patches of 
surface exist, thin some of the hard putty down with turpentine 
and glaze all such parts. Let the putty dry for a couple of days 
and then sandpaper, avoiding, meantime, cutting through the 
first coat of surfacer. Upon working the putty down to a per- 
fect level with the general surface, clean and dust off carefully 
and apply a final coat of surfacer composed of white lead and 
some desired coloring pigment whipped out thin in turpentine, 
with a bit of raw linseed oil added, say, one part oil to ten parts 
turpentine, using a camel's hair brush to lay on the surfacer. 

Lightly sandpaper this coat in due time and apply color, then 
varnish-color or glaze, stripe, and over a coat of clear rubbing 
varnish, finish. 

The badly shattered and worn job is the sort of work which 
the painter dislikes, it being difficult, as a rule, to get a price suf- 
ficient to adequately compensate him for services rendered. The 
old paint is found scaling and flaking off and the surface shows 
numerous gouges and fractures. The first step consists of burn- 
ing the old shaky, flaky finish entirely off, using a burning torch 
or lamp. These lamps use gasoline, and in case their employment 
renders insurance policies invalid, procure a small rubber tube 
of the required length, and equipped with the proper devices, one 
end with small burning point and the other with attachment for 
gas fixture, affix to the nearest gas fixture, and with this medium 
— nowise equal in power to gasoline, to be sure — proceed to 
burn the old, crispy garment of pigment from the surface. In 
doing this work heat the paint until it becomes soft, and then 
with a broad-blade, half-elastic scraping knife, held at an angle 
of about 45 degrees, push the point under the soft paint and lift 
the pigment from the surface, doing the work as cleanly as 
possible. After burning the old paint away, sandpaper thor-. 
oughly until a clean, solid wood foundation is secured. Then 
prime with either raw linseed oil and some pigment medium, or 
with some one of the numerous excellent patent primers. 

It is rarely that the chassis has to be burned off. Simply cut 
all the running parts down hard and clean with coarse sand- 
paper, scraping the shattered places down with a steel scraper 
until a sound, healthy surface condition is reached, after which, 
upon sandpapering, apply a coat of primer as advised for the 
body. Bring to a finish upon the order of procedure detailed. 

To paint without burning off, take a steel scraper, dig away 
all the scaly and shelly pigment, working down to the solid 
foundation. Dig out, and clean out the old cavities, after which 
prime with some reliable material, working the medium into 
all the holes and fractures. Next apply some second coat ma- 
terial made up of white lead, raw linseed oil, turpentine, and a 
coloring pigment Let this coat dry firmly and then apply the 



following: Dry white lead, three parts; best bolted whiting, 
one part Beat to a consistency which lets the pigment work 
freely from the point of the putty knife in equal parts of brown 
coach japan and rubbing varnish, letting the mass out a bit with 
a sprinkle of turpentine. Take a broad knife and plaster the 
putty over the surface solidly, drawing it out smooth and to a 
uniform depth under the edge of the knife. Obliterate and 
face up all inequalities. Permit the putty to harden up several 
days — four, at least and then with a rubbing brick or stone 
dipped in raw linseed oil proceed to rub down the mass, working 
it out gradually to a smooth level surface. 

Glaze with this same putty and face up all the rough parts of 
the chassis and in due time bring the proper surface with 
sandpaper. Let the body surface, after rubbing, stand 24 hours 
before applying the first coat of color. 



Refinishing at Small Cost th^c«? <w£i*?£i wS! 

on ■ Comp>r>tiTely Small Outlay 
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THE complete outward renovation of a car is sometimes too 
costly an operation as outlined. Those who may desire a 
cheaper and quicker method can begin with the body, presum- 
ably of aluminum or some other metal, and have it gone over 
with a patch of emery cloth, or emery paper, or a fine wire 
brush, and, in the absence of these mediums, with some coarse 
sandpaper. Thus rid the surface of foreign substances and con- 
dition it to receive and hold the pigment applied to it 

As to the best available primer. Use, if opportunity affords, 
a purchased ready-to-use metal primer, to be applied with a soft 
point round or oval bristle brush, the coat being brushed out 
smooth and uniform. If shop-prepared, use 2 parts raw linseed 
oil and 3 parts pure turpentine, to a pint of which mixture add 
a teaspoonful of pale drying japan. For coloring matter and 
to give body to the primer add enough oil ground lead colored 
in the direction of the to be finally chosen color. Another primer 
that some painters have found to work out very strong and well 
upon the metal surface consists simply of elastic finishing varnish 
brushed out thinly over the surface. 

As soon as the primer is dry, good and secure, beat up some 
keg lead in 1 part raw linseed oil and 6 parts turpentine, give 
it the proper coloring, and apply with a soft chisel point brush. 

After allowing for secure drying proceed either with a ready 
prepared knifing material, of which there are numerous makes, 
or with a shop-mixed one prepared of 3 parts dry white lead and 
1 part best bolted whiting, worked into a plastic glazing con- 
dition in equal parts of rubbing varnish and coach japan, letting 
the mass down a bit with a little pure turpentine. Apply with a 
broad 1-2-inch French scraping knife, half elastic, working the 
pigment out so uniformly smooth and fine as to necessitate little 
if any sandpapering. 

Permit this coat of knifed-in surface to dry for 48 hours, at 
which time, using first No. 1 sandpaper and last No. 0 to polish 
with, fetch the work up to a smooth, glassy condition. 

Over this foundation lay a coat of color ground work, or, in 
other words, a coat of color to serve as the ground or foundation 
color. Prepare this color by using 1 part raw linseed oil to 5 
parts turpentine, which, in case of a japan ground color, will 
furnish requisite elasticity, durability, and a ground color devoid 
of gloss yet not drying out to a dead appearance— the latter to be 
avoided at this point in the finish. 

In the event of using lake pigments for the final color the next 
coat over this preparatory ground color should be a coat of the 
lake whipped in turpentine to dry flat Then over this use the 
lake floated in elastic rubbing varnish. When the color is of 
the ordinary opaque pigment, or, at most, semi-opaque, such as, 
for example, ultramarine blue, wine color, or carmine, make a 
varnish color for the opaque pigments, consistnig of 1-4 pound 
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of color to 2 pounds of varnish, and for the semi-opaque or 
transparent pigments, following a solid ground, use 3-4 ounce 
of color to 1-8 gallon of varnish. 

After 36 hours this varnish color, or the transparent glaze, 
will have dried so that it may be lightly rubbed with water and 
pumice stone flour to the extent of flicking away any dirt nibs, 
an elastic body-finishing varnish of the very best grade obtain- 
able should be applied. 

For the next coat reduce by one-half the amount of color used 
in the varnish and apply freely to the surface. Let this coat 
stand two days, at the expiration of which time again rub with 
water and pumice stone flour, wash up, stripe and apply such 
other ornamentation as may be desired. Then apply a coat of 
clean rubbing varnish. After three days rub this coat moder- 
ately with water and pumice stone flour, wash up and finish with 
an elastic body-finishing varnish of the very best grade obtain- 
able. 

Bring the chassis meantime along practically the same lines, 
using one coat of primer, then a coat of surfacing pigment con- 
taining enough raw linseed oil to insure adequate elasticity, upon 
which foundation use the knifing putty to level up the inequali- 
ties of the surface and to "face up" any other existing defects. 
Sandpaper this body of pigment down sleek and smooth, after 
which apply one coat of flat color, then one coat of transparent 
glaze or one coat of varnish color as the requirements of the 
work may indicate, upon which, in due time, after breaking down 
the gloss with a light rub-over with a soft sponge, moist and 
saturated with pumice stone flour, stripe, and apply one coat of 
clean' rubbing varnish. Give this coat plenty of time to dry, 
three days or more if possible, then surface thoroughly with 
water and pumice stone flour, wash up sleek and clean and finish 
with an elastic chassis finishing varnish. 
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Systematic Trouble Hunting ¥J 0 TZ"«n!T£ 

the Known Quantities the Unknown Quantities At* Discovered by 
til* Mere Fact That They Are What I* Left 




HIS is the time of the year when the 
man who owns an automobile has his 
mind on the troubles that he is likely 
to experience when he puts the car 
in commission for a season's work, 
and it is half the battle to eliminate 
superstitions confining all effort to 
the systematic finding of such trou- 
ble as there may be, without looking 
for the same in the places where it 
cannot be found. 
The plan as here given ha? for its 
foundation the taking into account of the known quantities, and 
by deduction reach the conclusions which will make it possible 
to detect and deal with the unknown quantities. 

CASE No. 1. WHEN THE MOTOR WILL NOT RUN 

If the Ignition is In working order; 

If the compression is normal; 

If the carbureter Is working- properly; 

If the exhaust valve Is tight; 

If the Inlet valve is tight; 

If the gasoline supply is adequate; 

If the gasoline pressure is sufficient; 

If the gasoline is free from water; 

If the gasoline Is of the right quality; 

If the gasoline supply valve Is open; 

If the gasoline piping Is not stopped up; 

If the intake manifold is tight; 

If the carbureter control system Is not deranged; 

If the cylinders are properly scavenged; 

If the timer Is In good order; 

If the magneto appears to be in working order. 

IT STANDS TO REA80N— 

That the timing system Is deranged; 

That the points of the spark plugs are separated too much; 
That the wiring Is defective, as an open or short circuit; 
That the half-time gears have been removed and put back out of 
proper meah; 



That the contacts of the timer are not good, due to weak springs; 

or accumulations of dirt If the brushes are not worn out; 
That the battery Is run down, or the magnets of the magneto are 

demagnetized; 

That the camshaft has been taken out and put back wrong; 
That the order of firing has been deranged; 

That one or more of the valves after they are opened by the cam 
action are in a sticking condition and stay open; 

That the relation of gasoline to air of the carbureter is poor, al- 
though the carbureter appears to work all right; 

That the spark advance mechanism is either deranged or the 
spark position is wrong for the starting and running of the 
motor. 

CASE No. 2. THE MOTOR FAIL8 TO OPERATE 
If the Ignition is in working order; 
If the compression is normal; 
If the exhaust valves are tight; 
If the inlet valves are tight; 
If there Is gasoline in the tank; 
If the gasoline is free from water; 
If the gasoline supply valve Is open; 
If there is no impediment In the gasoline pipe; 
If the Intake manifold Is tight; 
If the carbureter control system Is In good order; 
If the gasoline tank pressure is sufficient; 
If the cylinders of the motor are properly scavenged; 
If the cylinders are not fouled with cylinder oil; 
If the camshaft has not been deranged; 
If the half-time gears are meshing properly; 
If the timer is not fouled by grease: 
If the motor will start after scavenging and timing. 

IT STANDS TO REASON — 

That the carbureter float Is punctured (If of copper); 
That the carbureter float Is loggy (If of cork); 
That the gasoline level Is too low; 
That the gasoline level Is too high; 
That there is a leak around the float-bowl; 
That the carbureter nozzle is stopped up; 
That the needle valve In the nozzle is out of adjustment; 
That the needle valve Is worn; 
That the gasoline strainer Is clogged up; 
That the balance levers of the float are stuck; 
That. there Is an impediment In the carbureter passages; 
That the air valve adjustment Is awry: 
That the automatic valve spring is weakened; 
That there Is lost motion in the valves somewhere; 
That one or more of the valves stick; 
That there Is a leaky gasket at a Joint; 
That the gasoline Is not of the customary specific gravity; 
That water is lodged In the float-bowl; 
That the air vent of the float-bowl is stopped up; 
That the float sticks In Its guides; 
That liquid gasoline lodges In the intake manifold; 
That a new nozzle has Deen put into the carbureter and it Is too 
small; 

That a new nozzle has been put Into the carbureter and It Is too 
large; 

That the method of heating the auxiliary air Is Insufficient; 

That the carbureter Is getting too much air; 

That the motor is not being supplied with the proper mixture. 

CASE No. 3. THE MOTOR REFU8E8 TO OPERATE 

If the Ignition system Is in working order; 

If the carbureter appears to be In working order; 

If the gasoline supply is adequate; 

If the compression Is good; 

If the motor cranks freely; 

If the motor starts with difficulty; 

If the motor stalls when It Is given work; 

If there Is an alarming absence of power. 

IT STANDS TO REASON — 

That the compression Is poor; 
That there is a leak In the Inlet valve; 
That the exhaust valves are not tight; 
That the piston rings are worn; 
That the cylinders are elliptical; 
That the valve stems are deformed; 
That the valve stems stick In the guides; 
That the valve seats are pitted: 
That the valve springs are weak; 
That the tappet adjustments are awry; 
That there Is a crack In the cylinder; 
That the piston rings are out of order; 
That the piston rings are gummed up and stick; 
That the cylinder head covers are not tight; 
That the piston head Is cracked; 
That the spark plugs are not screwed In tight: 
That there is an obstruction In the Intake passageways; 
That a cam is adrift on the camshaft: 
That the half-time gears are slipping on the shaft; 
That the tappet rods stick, or some other mechanical imperfection 
prevents the valves from closing. 



It Is proposed to present a series of these cases represent- 
ing the various conditions under which trouble may be found 
by this process of elimination, and It will be understood by 
the reader that after the known quantities are scheduled 
any one or all of the unknown quantities may bo at the 
seat of the trouble. In looking for trouble, It will bo de. 
alrable to take up the unknown quantities In the order of 
their naming, or In the order of convenience, considering a 
given design of motor, and transfer them to the column of 
known quantities, ultimately discovering the real difficulty. 
It Is a wiser plan to thus proceed than will be true of a 
haphazard Idea with the probability that the real difficulty 
will escape detection. 
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Cylinder Evidently Not Properly 
Designed 

Editor The Automobile: 

[2,559] — In overhauling my motor I 
ground the valves in and after the same 
was reassembled I soon discovered that 
one of the exhaust valves was leaking 
badly, and upon further examination of 
the same I was much surprised when I 
observed that the seat had a crack in it. 
What do you think was the difficulty with 
this cylinder, and how am I to apply a 
remedy? G. J. G. 

Germantown, Pa. 

Referring to Fig. I, you will see that the- 
water jacket does not extend all around the 
valve seat with an equal distance from the 
water to the seat at every point. As a re- 
sult of this construction the valve seat is 
kept cool at points adjacent to water, and 
it heats up excessively at other points. The 
cracking is due to unequal expansion. If 
you will examine Fig. 2 you will observe 
that the water jacket passes down to a point 
below the plane of the valve, thus bringing 
the exhaust transfer port a little lower 
down than would be true in the construc- 
tion, as shown in Fig. 1, but it offers the 
advantage of a uniform sheet of water all 
around the valve seat In your particular 
case there seems to be no better remedy 
than to purchase a new cylinder. 



Oil Is Distributed by Centrifugal 
Force to the Bearings 

Editor The Automobile : 

[2,560] — My motor is provided with a 
crankshaft with oilways drilled from the 
cheek to the center of the pin, and a plate 
with a curl at the periphery is so placed as 
to prevent the oil from passing out of the 
bearing and down into the crankcase in the 
manner as shown in the sketch (Fig. 3), 
but I do not quite understand the working 
of this plan, and I come to you for the ex- 
planation. Cukious. 

Joliet. 111. 

The idea is a very simple one that you 
will understand perfectly if you give the 




What Some Subscribers Desire to Know 



subject a little thought. The oil after it 
passes through the main bearing contracts 
with the baffle plate, runs down the sur- 
faces and under the influence of centrifu- 
gal force it enters the orifice of the oilway 
which is drilled diagonally so that the 
radius of the oilway is increasing from 
the point of entrance of the oil to the point 
of the outlet of the same on the surface of 
the pin. Since the crankpin rotates the oil 
is transferred by centrifugal force and is 
thrown against the connecting rod bearing 
where it smears over the journal surfaces 
and does its allotted work. 



The Scoop Is a Part of the Splash 
System of Lubrication 

Editor The Automobile: 

[2,561] — My motor is provided with a 
splash system of lubrication but it does not 
work satisfactorily; first, due to the fact 
that the cylinders become fouled if I use 
enough lubricating oil in the crankcase to 
serve for the whole day, and, second, the 




Fig. 1 — Section of a cylinder, showing lack 
of uniformity of the water supply around 
the seat of the valve 



Pig. 3 — Section of a crankcase, showing the 
crankshaft In place and a baffle plate with a 
curled edge adjacent to the cheek of the 
crankshaft, with a diagonal hole drilled in 
the pin passing through the cheek for pur- 
poses of lubrication by centrifugal force 



motor runs dry if I try to limit the supply 
of lubricating oil. Can you offer a rem- 
edy? Trouble. 
Richmond, Va. 

Referring to Fig. 4, it will be observed 
that a little scoop is placed in the cap of the 
connecting rod in such a way that when the 
connecting rod traverses its orbit the scoop 
dips down into the lubricating oil and a 
quantity of the same enters the orifice of 
the scoop and passes up through a hole 
which is drilled in the cap to the bearing to 
be lubricated. With scoops on the end of 
the connecting rod in the manner as shown 
the rod proper does not strike the surface 
of lubricating oil, hence excessive splash- 
ing is avoided. The scoop dips into the oil, 
of which there may be a considerable depth 
if space is available, and the splash sys- 
tem so contrived works satisfactorily. The 
probabilities are that the lower half of your 



The Editor Invites owners and driv- 
ers of automobiles who are subscribers 
to THE AUTOMOBILE to communi- 
cate their automobile troubles, stating 
them briefly, on one side of the paper 
only, giving as clear a diagnosis as 
possible In each case, and a sketch, 
even though it may be rough, for the 
purpose of aiding the Editor to under- 
stand the nature of the difficulty. 
Each letter will be answered In these 
columns In the order of its receipt. 
The name and address of the sub- 
scriber must be given, as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



crankcase is so designed that you have no 
room therein to take advantage of this idea, 
but it would be possible to cut away the 
crankcase around the girth, making a chan- 
nel for the oil so that the scoop can then 
be taken advantage of, and a reasonably 
handy coppersmith will be able to fit copper 
ditches in the openings that are formed by 
cutting the metal away. 



Depends Upon Design, Construc- 
tion and Circumstances 

Editor The Automobile : 

[2,562] — Will you tell me what per cent, 
of power is lost in transmitting the power 
to the rear wheels of a friction-driven car; 
also what per cent, is lost by a geared trans- 
mission? Why is it that more manufac- 
turers do not incprporate the friction drive? 

Windsor, Mo. A Subscriber. 

Referring to the friction drive, the loss 
of power depends upon the coefficient of 
friction between the disc and the transmit- 
ting wheel, and upon the radius of contact 
of the transmitting wheel upon the disc. 
The traction requirement in pounds may be 
found as follows : 

2 *■ R S P 
H.P. — — horsepower ; 



Hence, 



33.ooo 



P. = 



H.P. X 33,000 




■ = pull in pounds , 



2irR S 

When, 

2 r — 6.28. 
R = Radius in feet. 
S = Speed in revolutions per minute. 

A study of the above formula goes to 
show that the transmission disc will do its 
best work when the transmission wheel is 
in contact in the region of the outer peri- 
phery of the disc. As the radius of con- 
tact decreases, the traction in pounds must 
be increased accordingly, and the time may 
arrive in the working of the friction disc 
when the traction requirement will exceed 
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WhatUtoher Subscribers Have to Say 



The Editor invites owners and driv- 
ers of automobile* who are subscribers 
to THE AUTOMOBILE to communi- 
cate their personal experiences for 
publication In these columns for the 
worthy purpose of aiding brother auto- 
mobillsts who may be In need of just 
the Information that this process will 
afford. Communications should be 
brief, on one side of the paper only, 
and clearly put. Including a rough 
sketch -when It Is possible to do so, 
and the name and address of the 
writer should be given as evidence of 
good faith, adding a nom de plume If 
the writer desires to withhold his 
name from publication. 



the coefficient of friction, in which event 
slipping is the normal expectation. To 
whatever extent slipping transpires it de- 
tracts from the efficiency of the system, and 
the only way to find out what does take 
place in a given example is to test the same 
and note the relation of the coefficient of 
friction to the tractive requirement. 

Referring to positive drives as repre- 
sented in gear transmissions, confining the 
discussion to square cut gears in conjunc- 
tion with a bevel drive, it is enough to say 
that the loss will be in the region of 4 Per 
cent, per square-cut tooth contact and about 
6 per cent, per bevel-tooth contact. Assum- 
ing that the design includes the transmis- 
sion of power through one bevel gear, the 
first loss will be due to the square-cut gear 
contact and the second loss will take place 
in the bevel-gear contact. If the motor de- 
livers, say, 20 horsepower, the following 
will then hold. 

For the square-cut gear : 

20 X 0.96 = 19.2 horsepower, 

And 

19.2 X 0.94= 18.04 horsepower. 
The above figures take no account of 
other losses as in bearings or in the live 
rear axle, not forgetting that the loss at the 
point of contact of the tire with the road 
is very great under certain conditions, 
reaching 100 per cent, when the wheels slip. 



in the new one. A new bearing costs, ac- 
cording to the catalogue, $3640; the half 
of that is $18.20, which I would be pay- 
ing for a new ring which , is worth about 
50 cents. If you know of a way of re- 
pairing or substituting a ring, kindly let 
me know. 

A Subscriber. 

Richmond Hill, L. I. 

From the beginning of the "machinery 
age" down to the present time the owner 
has always been regarded as legitimate prey 
and in addition to having to pay heavily 
for repair parts, it has been his misfortune 
to meet with poor success in the matter 
of the prompt delivery of repair parts. 
Why the owner of a car should have to buy 
a whole ball bearing merely because he 
needs a new separator is difficult to say. 
If the separator of a ball bearing costs 
half the price of a new ball bearing, or 
$18.20, a curious-minded person would like 
to know what it would cost if it were 
made of gold. The doctrine of "legitimate 
prey" is a fair one up to a certain point, 
but it ceases to be fair when a nickel's 




The "Legitimate Prey" Gets 
Unruly Betimes 

Editor The Automobile: 

[2,563] — In overhauling a car I find the 
ball bearing separator in my front bearing 
of the crankshaft broken. I have asked the 
representative in this country to send me 
another separator so that I may put it in 
good shape, and he says to send it- to him 
and he will send it to the factory to be 
repaired, or he will give me a new bearing 
for half price. This I think is outrageous 
as it only takes a very simple form of 
separator and a dozen small screws to put 



under the heading, "What Subscribers De- 
sire to Know," provided you answer it 
quickly, for I am in the market for a car. 

Which is the best car to own, four or six 
cylinder, everything considered, the price 
in both cases to be the same. About how 
much more will it cost (if any) to main- 
tain a six-cylinder machine, outside of 
gasoline and oil? About how much more 
of these will it require to run a six-cylin- 
der machine? 

E P. Harvey. 

Northampton, Mass. 

A good four-cylinder motor would be 
superior to a poor six-cylinder, and vice- 
versa. 




Fig. 4 — Section of a crankshaft through the 
connecting rod pin adjacent to the main 
bearing on the connecting rod, showing a 
scoop in the cap which dips up the oil and 
lubricates the bearing 

worth of brass or other plebeian metal 
dresses up in an $18.20 costume, and 
parades around in front of the man who 
would be able to run his automobile were 
it not for the defect in the separator of 
the ball bearing, which defect might be one 
that the maker should make good without 
parley. At all events, the particular owner 
of the automobile in this case will not be 
a good "walking advertisement" for the 
maker of the ball bearing if the latter per- 
sists in charging $18.20 for a separator. 



Shock Absorbers Serve a Certain 
Useful Purpose 

Editor The Automobile : 

[2,565] — Do you think shock absorbers on 
a car save the car, engine and tires, enough 
to warrant their expense on country roads 
that are only fair, and do they make the 
car ride easier? I have had shock absorb- 
ers recommended. B. S. Adams. 

Hibbing, Minn. 

There is no difference between the use of 
shock absorbers on an automobile, and 
bumpers between two freight cars. The 
energy which has to be absorbed in the ar- 
resting of the motion is so taken up by the 
bumpers on the freight cars or the shock 
absorbers as they are used in automobile 
work. In relation to the selection of shock 
absorbers, if you have no experience, you 
might consult some of your brother auto- 
mobilists and benefit thereby. 




Which Is the Better, Four or Six- 
Cylinder ? 

Editor The Automobile : 

[2,564] — As a subscriber to your paper, I 
would like to make the following inquiry 



Economy in the Use of Oil Is 
Desired 

Editor The Automobile: 

[2,566]— My motor works very well ex- 
cepting that the quantity of lubricating oil 
required seems to be greater than that 
needed in other makes of motors, and in 




Fig. 2 — Section of a cylinder, showing how 
water Is circulated under equal conditions at 
all points around the seat of the valve 
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view of the fact that I propose to buy a 
new car this year, I wish to school myself 
in the several particulars that will permit 
me to use good judgment at the time of 
making my next investment The lubricat- 
ing problem is uppermost in my mind, and 
I wish to know whether or not it is feasible 
to use the oil over and over rather than 
to have it go to waste. Economy. 
Cincinnati, Ohio. 

Referring to Fig. 5, you will see that 
after the oil passes through the bearing, 
thus doing the work which is to be ex- 
pected of it, it passes down through the 
oilway Wi, thence to the sump in the lower 




Fig. 6 — Section of a crankcase through the 
main bearing at one end, showing how the 
oil passes from the bearing to an oilway and 
then to a sump in the lower half of the 
crankcase 

half of the crankcase, where it is filtered 
and pumped up again to the higher level, 
when it is ready to do its second cycle of 
work. There is no reason why oil should 
not be used over and over through many 
cycles on condition that it is filtered as 
often as it comes back to the sump, and 
with the further proviso that new oil be 
added from time to time to make up for 
the loss, which should be limited, and to 
maintain the quality of the lubricating 
medium up to a reasonable standard of 
slipperiness. 



Chips From the Sliding Gears 
Get Into the Bearings 

Editor The Automobile: 

[2,567] — I am overhauling my automobile 
prior to putting it on the road when the 
weather permits, and in examining the an- 
nular-type ball bearings in the transmission 
gear system I find that they are consider- 
ably worn, and some of the balls are gash- 
ed, due to the fact, as I think, that chips 
from the gears are free to enter the ball 
bearings, thus doing the damage noted. I 
send you a sketch showing the scheme of 
construction, and indicating that there is 
very little room, but I am in hopes that you 
will be able to offer a suggestion such as 
will permit me to afford protection to the 
ball bearings against the effect of chips 
from the gears. High Sign. 

Albany, N. Y. 

Taking your sketch as a basis, . Fig. 7 was 
made showing the ball bearing end of the 
shaft B and the disc of felt F with a plate 
of aluminum A over the felt, holding the 



plate in place by means of screws Si and 
S2, of which there should be six around 
the periphery. The aluminum may be split 
in two halves, made from a plate about 
1-16 of an inch thick, and the piano felt 
should be of a good grade about 1-8 of an 
inch thick. The fact that the plate is split 
will have no effect on the tightness due 
to the squashing down of the piano felt 
which will squeeze into the joints when 
pressure is put upon the screws. This class 
of piano felt is noted for its ability to do 
work of this character without wearing 
out, and the joints will stay tight for a 
long time. Lubricate the ball bearings with 
a fine grade of vaseline. 



There Is Room Enough for an 
Outboard Support 

Editor The Automobile : 

[2,568] — I have always considered that 
the differential gear system in a live rear 
axle is a great nuisance, due to the fact 
that the housing of the differential takes up 
so much room that there is no place to put 
an outboard bearing for the bevel pinion. 
What is your opinion of this matter? 

Subscriber. 

Newark, N. J. 

Putting an outboard bearing in the place 
that you name is not beyond the ingenuity 
of a designer of just a little skill, and Figs. 
6 and 8 are offered as an indication of the 
fact that automobiles are so made by those 
who consider it necessary to employ an 
outboard bearing for the bevel pinion. 



There Are a Hundred Questions 
That You Do Not Ask 

Editor The Automobile: 

[2,569] — How much superiority does the 
incorporation of vanadium steel impart to 
a motor truck? 

What is chrome vanadium steel? 

How important for a truck is the "dif- 
ferential lock"? G. W. Porter. 

Agawan, Mass. 

A proper answer to the intent of your 
inquiry would leave out much of any refer- 
ence to the questions that you do ask. but 
would include a long statement of the facts 
in relation to the fabrication of steel and 
to the problems of alloying. Take, for 
illustration, your first question respecting 
the superiority of vanadium. This ques- 
tion might be answered by saying that 
those who recommend vanadium in steel 
point out that it will poison the product 
unless it is used sparingly under precise 
conditions. With this possibility, it is no 
longer safe to venture the opinion that 
steel is superior simply because it holds 
vanadium, and it remains to be said that 
the steel must be properly fabricated in 
view of its composition, and for its in- 
tended purpose. 

Chrome vanadium steel is steel holding 
chromium and vanadium. This steel is 
used in the manufacture of -ball bearings. 
If it carries about 90 points of carbon, per- 



haps 1 per cent chromium, and a tinge of 
vanadium, if it is otherwise well made, it 
will be a good product to employ. 

The differential lock would come in 
handy in the event that a differential gear 
is stripped or otherwise disabled sufficiently 
to prevent the differential system from, 
weighing out the torque of the motor to the 
road wheels. With a poor type of differ- 
ential gear, the locking device becomes of 
great importance, but if you can be sure 
that the differential system is stout and 
lasting the requirement of a locking de- 
vice becomes less pressing. 



Everything Depends Upon the 
Nature of the Contract 

Editor The Automobile : 

[2,570] — Will you pleSse inform me 
whether the owner of an automobile is- 
responsible for damage or injury done- 
while his machine is in use by one to whom 
it has been loaned or rented? 

Charles R. Otis. 

Yonkers, N. Y. 

In the eye of the law the man who owns- 
the automobile at the time of the doing of 
damage may be held responsible for the- 
loss resulting. If the original owner of a. 
car leases the same to a second party, he 
ceases to be the operating owner, and if the 
contract is a clear one it is the operating 
owner who will have to be responsible for 




Hk. 6 — Section through a bevel drive, 
showing an annular type ball bearing on both 
sides of the bevel pinion and a dish 
for the outboard btarlng 



any damage that may be done by him with 
the car during the operating life of the 
contract. If the operator of a car can be 
construed as being the mere agent of the 
rear owner, however, it then follows that 
the owner of the car will be held respon- 
sible for the act of his agent 



Wishes to Revamp a Mohair Top 

Editor The Automobile: 

[2.571] — I am a subscriber to The Auto- 
mobile and would like to know how a dirty 
and faded mohair top can be made present- 
able. H. A. Hanky. 

Pittsburg, Pa. 

Will some experienced maker of tops 
supply information on this subject? 
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Last Week's Paper Gave Informa- 
tion Desired. 

Editor The Automobile: 

[ 2 »572]— A» a subscriber to your maga- 
zine I would like your advice as to the best 
solution to use to thoroughly clean out 
radiator and water jackets after using al- 
cohol during the winter to prevent freezing. 

A. C. Field. 

Pelham Heights, N. Y. 

It was pointed out in last week's paper 
that a solution of washing soda put into 
the radiator and heated up by running the 
motor would remove foreign matter from 
the water system. Details of the method 
were given in full. 



All Lamp Makers Offer This 
Option 

Editor The Automobile : 

[2,573]— I have the honor to request the 
address of someone who will finish auto 
lamps in gun metal. 

A. H. Scatter good. 

Whitehall, N. Y. 



Wants Name of Maker of Offset 
Six-Cylinder Motor 

Editor The Automobile : 

[ 2 i574] — I beg to inquire if you can in- 
form me if there are any manufacturers of 
six-cylinder cars using offset cylinders. Is 




Fig. 7 — Showing an annular type ball bear- 
ing at one end of the gearshaft and a scheme 
of packing to keep vaseline within the ball 
bearing and to exclude chips from the gears 



there any reason that an offset could throw 
a six-cylinder engine out of balance? 

N. Foss. 

Jamaica Plain, Mass. 



The Speed of the Dynamo Must 
Be Suitably Regulated 

Editor The Automobile : 

[2,575] — As I am a constant reader of 
The Automobile, will you please tell me 
through your columns how I can put a dy- 
namo on my car so that it can be used for 
ignition as well as lighting purposes. Can 
it be used through the coil for ignition, 



and if it can, how shall I wire for lights? 

H. O. Eggleston. 

Forsyth, Mont. 

An ordinary shunt-wound dynamo elec- 
tric machine cannot be attached to an auto- 
mobile motor for purposes of lighting and 
ignition work, due to the fact that the 
speed of the automobile motor is a variable 
over a wide range, and the voltage of the 
dynamo will change with the speed. It has 
been found in practice that a means for 
regulating the speed of the dynamo is 
necessary in view of the changing charac- 
ter of the speed of the driving motor. 



Battery Would Have to Be Re- 
charged at Frequent Intervals 

Editor The Automobile : 

[2,576] — Will you kindly give me a dia- 
gram for wiring side and tail lamps with 
switch from storage battery? Would a 
6-volt, 40-ampere battery give satisfactory 
service for the above? 

Samuel M. Seff. 

Lee, Mass. 

The 40-ampere, 6-volt battery would 
serve for the lighting of the side and tail 
lamps, but the energy stored in the bat- 
tery would not be sufficient to do this light- 
ing for a very great length of time, and 
the battery would have to be removed and 
recharged as the result at quite frequent 
intervals. It would be desirable under the 
circumstances to purchase two such bat- 
teries and have one of them undergoing 
charge while the other is discharging in 
the lighting service. A wiring diagram 
would be of small value, due to the fact 
that the particular switch that might be 
selected would have to be wired according 
to its construction. In purchasing the 
switch from a supply house, a wiring dia- 
gram to suit the particular switch selected 
may be had from the supply man. 



Conflicts with Modern Theory of 
Lubrication 

Editor The Automobile : 

[2,577] — I have been mixing one pint of 
lubricating oil with five gallons of gasoline. 
This seems to materially assist the lubrica- 
tion, but the engine seems harder to start 
than it did before. Is it not true that 
the addition of oil will lower the specific 
gravity of the gasoline, and will this inter- 
fere with the smooth running of the en- 
gine? Murky Fahnestock. 

Allegheny, Pa. 

Certainly the addition of lubricating oil 
to gasoline offers no great attraction from 
the point of view of the service that gaso- 
line is intended to render. On this count, 
then, the lubricating oil should not be 
added to the gasoline. 

From the point of view of good lubrica- 
tion, a continuous unbroken film of the lu- 
bricant is what is wanted, but a drop of 
gasoline in the field of the lubricating oil 
will break the film, thus destroying its con- 



tinuity. From the point of view of lubri- 
cation, then, gasoline is not a good adulter- 
ant for lubricating oiL 



Looking for a Kelsey Motorette 

Editor The Automobile: 

[2,578]— Would you kindly inform us as 
to what company or companies manufac- 
ture a three-wheeled vehicle with power 
furnished by a gas engine? We are in- 
terested in finding one which will serve to 
deliver mail and packages, but which is not 
very heavy. S. E Johnson Company. 

Cornell, 111. 




Fig. 8 — Example of a bevel drive, showing 
the plan of placing annular type ball bear- 
ings at both sides of the bevel pinion 



This three-wheel type of automobile is 
made by the C. W. Kelsey Mfg. Co., Hart- 
ford, Conn. 



Anything That Translates Energy 
and Furnishes Power Is a Motor 

Editor The Automobile : 

[2,579]— Will you kindly let me know of 
an internal combustion engine such as is 
used on automobiles can be properly called 
a motor? Hugh K. O'Reilly. 

Ardmore, Pa. 



Another Defect Discovered in the 
Callan Law 

Editor The Automobile: 

[2,580] — Some one should give the State 
a "roast" for the inferior number plates 
that are being put out. They are a disgrace 
to any good car, and if I owned a $5,000 
car I would refuse to put them on my 
automobile. W. M. F. 

East Orange, N. J. 



Wants the Address of a Maker 
of "Gradometers" 

Editor The Automobile: 

[2,581] — Have you the address or ad- 
dresses of reliable firms who make or sell * 
"gradometers"? If so, if agreeable to you, 
I shall be glad to receive this information. 
Please state which you know to be the most 
practical instrument J. C. Sweppenhiser. 

Bloomsburg, Pa. 
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11 OUlllUb IU JVed^UIl Good Automobile Has but Few Chances 



to Take, but Why Take Any of Them? 



That the man who is incapable of co-operating is only fit to pull 
a one-horse wagon. 

That team-work is the greatest invention of the age; the 
product of a well-matched team is always good. 

That the more capable member of a team is not submerged in 
the process; the team as a whole pulls a greater load due 
to his presence, and this fact is too apparent to be con- 
cealed. 

That the man who is least capable is a qualified expert at find- 
ing trouble in the performance of his neighbors. 

That amiability is a great asset ; antagonism never approaches a 
streak of sunlight. 

That men want to know just what they are to do under a given 
set of conditions; some mathematician must contrive the 
requisite formula. 

That in the process of segregation, which is ever going on, the 
froth comes to the top. 

That the exchange of ideas is a healthy undertaking; this is 
not to say that a tyrant is to dominate a situation. 

That a dominator soon has the whole of the desert to himself. 

That this is the day of reason rather than of rule. 

That basic principles must not be violated in the building up 
of a plan. 

That some individuals forget that a plan will show all its de- 
fects even though they are so hidden that they are only 
perceived by the piercing gaze of the man of skill. 

That there is no school of method— just tell the truth. 

That the best way to sell a device is to find a purchaser for it. 

That the quickest method of uncovering a purchaser is to 
accurately describe the device in the medium that he 
reads. 

That no man can accurately describe that which he does not 
understand. 

That the advertising copy that will fit any automobile made is 

a misfit for every automobile made. 
That a man has a right to grip as hard on the trade as he sees 

fit if he uses delivered satisfaction as the mastic. 
That an agent could not glue himself to an elephant's back fast 

enough to hold on were he to purposely land misfits for a 

steady diet. 

That it is the duty of the readers of magazines to write the 
epitaph of the editor who is the slave of the advertiser — 
write to him and tell him where to jump off. 

That intelligent readers, real automobilists, do not have time 
to peruse biased literature — the plain facts, real situations 
are all that will appeal to them. 

That in the emancipation of the "rib" the automobile is a pro- 
nounced factor— big hats blow off. 

That a "wit" is a person who has a shallow pocketbook and no 
prospects. 

That cynicism, in its graceful and epigrammatic way, bounces the 
prospective out of the tonneau of the automobile that is 
described by the salesman as the perfection of easy-riding 
qualities. 

That the streams are full of pike and the woods are full of 
pikers. 

That the only way to tell a piker is to find out how willing he 

is to give free ( ?) advice. 
That the more money a man has the more he is afraid of a piker 

and the more time he generally takes looking for one. 



That 

That 
That 

That 

That 

That 
That 



it is not necessary to go far in quest of just what is wanted 
of the piker genera if a good fat commission is just peep- 
ing up over the surface. 

when the most reliable automobiles are sold that there is 
no chance of a piker getting a look-in. 
a piker will take a considerable amount of time telling a 
"prospective" what he thinks is the matter with certain 
good automobiles. 

a piker will take a "prospective" to the second-hand stall 
just as quickly as he will to the place where a good new 
automobile is to be had. 

a piker would assail the reputation of any man who might 
not happen to be present to refute the statement 
a piker is not particular as to his ability to prove anything, 
reliable agents are to be found in stable places — their trade- 
mark is respectability. 



Ingenious Placing of Gas Tank ^ T i" k Kept 



Blase 



of the Sun and Afforded Mechanical Protection 



SAFETY is one of the prime considerations in dealing with a 
gas tank, and it is never so remote from a possible explosion 
as when it is mechanically protected and shaded from the heat 
of the sun. It should be appreciated by every owner of an auto- 
mobile that when heat is applied to the surface of the gas tank, 
the gas within swells up and the pressure may reach high enough 
to cross the stability zone of acetylene. On the Peerless car, as 
shown in the illustration here, the gas tank is fitted into a circu- 
lar receptacle formed in the tool-box in such a way that the ends 
of the tank are accessible, so that the pressure within the tank 
may be noted at will, and the connections thereto may be gotten 
at when it is desired to connect up with the lamps. A cover is 
provided, and when the tank is in its place and the doors are 
closed, the system is afforded the protection it deserves, and the 
heat of the sun is deflected away from the tank. 




Combined tool box and Prest-o-Lite tank holder. The tank can 
be concealed by the door D and the chance of theft minimized 
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When Judgment Whispers Don't Senses Are 

Dulled Even an Alarm Clock Fails of Its Purpose. Don't Select Such a 
Time for the Conduct of Important Negotiations 



Don't allow the second-hand man to set his words to music and 
sing the lullaby that will make you sleep while he annexes 
your hard-earned coin. 

Don't sheath a dagger in the breast of the sound ideas that you 
have on the subject of the purchase of a good automobile, 
as you will if you listen to the wiles of the man who urges 
you to take a fancy to his creation — if you know your need, 
satisfy it. 

Don't forget that silver was known to the ancients as luna, and 
that a man who applies himself too assiduously to the 
getting of it is a luna (tic). 

Don't forget that silence is the dreadful bell that becomes the 
drink of terror to the lying salesman. 

Don't look for harmony excepting in the automobile ; if it is con- 
fined to the voice of the relator of a melody, noise will 
greet the ear after the money parts company with the pur- 
chaser. 



Tool Board in the Box jSfflf * J^w-TuVa 



Important Thing to Do 



AMONG the refinements in the automobiles at the present time 
are many points of merit that would go unnoticed by those 
who may not have given the matter serious consideration, but it 
will be understood by the average owner who drives that a few 
good tools kept in such a way that they are really accessible are a 
great advantage. The illustration as here given of a tool panel 
as it was taken from the tool-box on the running-board of a 
Peerless car tells the story so plainly that there is nothing of 
value to be added by a further word exploitation of the subject. 




Showing how the Peerless tool kit la packed to ensure easy 
accesa and prevent rattling. Included in the kit are such toola as 
a magneto spanner and thickness gauge M, a feeler gauge F to 
determine the clearance between the valves and push rods, com- 
bined valve plug tool and tire tool 



Don't bathe the drooping spirit in delight in mere contemplation 
at the salesman's say — get a good automobile; it spells de- 
light. 

Don't look with scorn upon the sinister effort of the salesman 
who would undermine your faith — it is but a frittering 
away of valuable time — get an automobile from a man who 
confines his argument to the subject. 

Don't look with disdain upon a sociable automobile — like a sweet- 
tempered person, the car may be companionable. 

Don't accept a palliated description of the automobile that you 
want to buy — look the proposition squarely in the face. 

Don't underestimate the ability of a little noise to ripen into a 
big din. 

Don't enlarge the opening in the nozzle of the carbureter, and 
when trouble comes forget that it is due to an excess of 

gasoline. 

Don't enlarge the hole in the nozzle of the carbureter if there 
is an indication of a weak mixture without first ascer- 
taining whether or not the intake manifold is tight 

Don't jump to the conclusion that the hole in the nozzle is too 
small even if the intake manifold is tight, since the 
auxiliary air valve may be out of adjustment. 

Don't reach the conclusion that the hole in the nozzle of the 
carbureter is too small, even if the intake manifold is 
tight, and with the further proviso that the air valves are 
properly adjusted — the dry cells may be run down. 

Don't forget that much of the trouble that is laid to the carbu- 
reter is due to a weak ignition system. 

Don't tamper with the adjustments of the magneto until every 
other source of possible trouble is investigated. 

Don't place too much reliance upon the spark plugs even after 
they are carefully examined; the crack in the porcelain 
may be so infinitesimal that it fails to say "how-dy-do" to 
the optic nerve. 

Don't try the spark plugs in the open and conclude that they 
are in working order simply because they deliver a spark; 
the voltage required when the spark plugs are screwed 
into the cylinders is greater on account of the higher 
compression. 

Don't be in a hurry to tamper with the adjustments of the car- 
bureter and the magneto even if the motor does balk; the 
trouble may be due to lack of compression. 

Don't conclude that the compression is all right simply be- 
cause the motor cranks hard; the latter condition would 
follow were the bearings devoid of lubricating oil. 

Don't forget that if the compression is good the motor will 
crank free, excepting as the compression is induced. 

Don't tamper with adjustments anyway excepting as a last re- 
source; if there is too much lubricating oil in the system 
it will foul the spark plugs. 

Don't dump lubricating oil into the crankcase; find out how 
much is needed, and measure it out first, because it is a 
proper economy to do so, and, second, on account of the 
fact that trouble will arise if there is too much or too little 
lubricating oil. 

Don't be careless about the quality of the lubricating oil ; it may 
be adulterated with inexpensive but troublesome ingre- 
dients. 
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Direct Transmission 
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How the Fellows Direct Power 
Transmission Is ContrlTed 



DOING away with the transmission gear is the aim of the 
Fellows Direct Transmission Company, of Los Angeles, 
Cal., and the method of accomplishing the task is shown in 
Figs. 1 and 2. Referring to Fig 1 of the device, attention is 
called to the methods of its construction, and referring to Fig. 2, 
the chance is afforded to see how the company has put it into 
use. The method of functioning of the device is as follows: 
The principle on which the transmission operates is illustrated 
in the accompanying sketch, Fig. 1, which diagramatically shows 
one of the several units of the transmission. Considering the 
driving or crankshaft which is coupled to the motor shaft : 
The crank is pivoted to the connecting rod, operating at a tog- 
gle joint at the end of the link which oscillates the grip device; 
also pivoted to the link are a pair of supplementary links con- 
nected at their other ends with and moved by the swing frame 
which is pivotally supported and can be swung by the arm on 
lever,, as shown. 

The swinging of this frame varies the angularity of the tog- 
gle arms, and therefore varies the range of oscillation of the 
grip device. 
The grip device comprises: 

A grooved steel disc keyed to the driven shaft and turning 
with it 

A pair of rocker plates mounted, one on each side of the 
grooved disk and free to oscillate on the boss of the grooved 
disk. 

At equal distances apart and near the rims of the rocker 
plates are journaled eight short shafts, each shaft having a 
squared portion which receives a dog or wedge-block, the wedge 
block being detachably secured by a plate. The inner end of 
each wedge block is wedge-shaped and formed with a convex 
surface the radius of which is greater than the total length of 
the wedge-block, so that when the blocks stand on a radial line 
with the driven shaft they will not engage with the walls of 
the V-shaped groove in the periphery of the grooved disk, but 
if their shafts are rocked in either direction the blocks will be 
tilted accordingly and will engage with the walls of the groove 
and turn the disk in one direction of oscillation and will slide 
idly and without turning effect in the other. Thus the grooved 
discs may be driven in either direction by tilting the wedge- 
blocks, or the rocker plates and wedge-blocks may be oscillated 
without imparting any movement whatever to the discs when 
the wedge-blocks are in neutral position, which is the position 
shown in the cut. 

On the outside of the rocker-plates is a shift-ring having pro- 
jections which lie directly under collets pinned on the shafts. 




A spring-pressed plunger projects from each lug and engages 
a concave depression on the inner face of the associated collet. 

By means of a segmental gear operated by an arm carrying 
a pin which rides in a grooved shifter, the shift-ring may be 
rocked in either direction and the collets and wedge-blocks 
thereby tilted. This shifting may take place without interrupt- 
ing the oscillation of the rocker plates, as the grooved shifters 
permit the continuous movement of the pins. 

Operating the grooved shifter by lever control, the wedge- 
blocks can thus be tilted so as to rotate the disc in either direc- 
tion of oscillation, or can be allowed to occupy a radial position 
without any effect on the disc. 

By a latching mechanism the rotation of the grip device 
cannot -be reversed except when its stroke has been reduced to 
the minimum. 

This outline description of a single unit of the transmission 
is given to illustrate the principle upon which the power is 
carried from the driving to the working shaft 
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Clogged Gasoline Pipes IZ^^Z'oJLwZ 

Engine Stops From This Cause 



OCCASIONALLY the gasoline pipe or strainer will be clogged 
by fluff which comes through the pipe and lodges in or 
near the union connecting the pipe to the carbureter. The 
symptom is misfiring followed by total "dying" of the engine. 
If the stoppage is only partial, enough gasoline may get through 
to permit restarting, followed presently by the same performance. 
If gasoline does not flow freely when the float is depressed, first 
open the sediment plug. If gasoline comes out freely the trouble 
is higher up, possibly in the float valve orifice. If careful poking 
with a wire does not bring the obstruction down, take out the 
float valve and poke down from above. In some cases it may 
be necessary to disconnect and remove the carbureter to get at 
the obstruction. If the latter is lodged in the gasoline pipe or 
union, gasoline will escape, after opening the sediment plug, only 
till the float chamber is empty. Disconnect the union, and if still 
no gasoline comes, disconnect the pipe at the tank end after first 
closing the main valve next to the tank. If the pipe is clear 
the obstruction may be located in the main valve itself, or in the 
entrance to the pipe from the tank. Usually the latter can be 
reached and poked out either from inside the tank through the 
filler opening, or from beneath. Before embarking on the above 
hunt, be sure that the tank itself is not empty. 



Points 
Points 

Points 

Points 
Points 



Points 
Points 

Points 



Fig. 1 — Presenting the Fellows direct transmission unit as It is 
proposed to apply It to automobile work 



The Trend of Events— 

to the fact that racing is to be conducted on a better 
basis than formerly, with plenty of room for improve- 
ment. 

to the ending of a very successful show-year. Busi- 
ness seems to have been good during the winter. Some 
of the automobilists who have delayed purchasing the 
cars of their choice may have to do a little waiting, 
to a big increase in the freight automobile growth — 
merchants are awakening to the fact that the best 
way to deliver goods is to use mechanical means, 
to the time when there will be no horses allowed in 
city's streets — the time is not so far away, 
to accessories of convenience, as gas-lighting fixtures 
that will make gas lamps far more satisfactory than 
they are now. 

to more tire for less money than can be had now. 
to larger diameter wheels (taking it on the average) 
than the present situation shows. 

to the ultimate simplification of the automobile; the 
brains of the industry will have to do all of the work; 
the opening is sufficient for the most capable of men. 
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Town Cars Made with Short Wheelbase 

To Facilitate ManeuTering In Contested Street* the Wheelbase 
Length Is Regulated 



GENERAL utility automobiles do not seem to satisfy the ex- 
perienced automobilist due to the fact that a long wheel- 
base is essential to the proper performance over country roads 
and at high speed, whereas in city work the long wheelbase car 
becomes cumbersome, and maneuvering is extremely difficult, re- 
sulting besides in a considerable extra cost of maintenance. The 
best results are obtained under conditions involving the use of 
three types of automobiles: 

(a) A town car with a short wheelbase for use under condi- 
tions involving narrow streets and congested conditions. 

(b) A long wheelbase touring car with ample power, a suffi- 
ciency of weight, and a speed-changing gear that will adjust it- 
self to both good and bad roads, and also to hill-climbing con- 
ditions. 

(c) A light runabout or roadster type of automobile for run- 
ning errands and doing other incidental service. 

In town car work the best results will obtain if the automobile 
is so designed that it may be turned completely around in an or- 
dinary street, clearing the curb by a fair margin. It has been con- 
sidered that a 100-inch wheelbase car will accomplish the desired 
end, and as the following table shows a car with a wheelbase of 
100 inches will turn around in a circle of 17 feet and 3 inches 




Fig. 2 — Showing how the Fellows transmission unit has been 
applied to the rear axle of an automobile 

when the steering wheel is cramped 38 degrees from the center. 
It might be possible to extend the wheelbase of town cars up to 
no inches, but the radius of turning would then be 18 feet 6 
inches with a 38-degree canting angle. Some taxicabs are made 
with a 42-degree canting angle so that they can be turned around 
in a 16-foot radius circle if the wheelbase is limited to 100 inches. 
A study of the table will show the possibilities under varying 
conditions of wheelbase and canting angle. 



Angle 

of 
Inner 
Wheel. 


Wheelbasb 


90* 


92* 


94' 


96* 


98' 


100* 


102* 1 104' 


106* 1 108* | 110* 


112* 


114' 


116' 


35* 


16' 10* 


17' V 


17' 6' 


17' 9* 


18' 


18' 3* 


18' 6' 


18' 10* 


19' 1* 


19' 4* 


19' 8* 


20' 


20' 3* 


20< 6' 


36' 


16' 6' 


16' 10* 


17' 2* 


17' 5' 


17' 8* 


17' 11' 


18' 


18' 5» 


18' 8* 


19' 


19' 3' 


19' 6' 


19' 10* 


20' 1* 


37' 


16' 3* 


16' 6* 


t6' 9* 


17' 1» 


17' 4* 


17' 7' 


17' 9* 1 18' 


18' 4» 18' 7' 

1 


18' 10* 


19' 2' 


l*' 5' 


19' 8* 


38' 


15' 11* 


16' 3' 


16' 6' 


16' 9* 


17' 


17' 3' 


17' 5* ! 17' 8' 


18' | 18' 3* 


18' 6* 


18' 9* 


19' 


19' 4' 


3!C 


15' 7* 


15' 10* 


16' V i 16' 5' 


16' 8* 


16' 11* 


17' 1* | 17' 4' } 17' 7* 1 17' 10* ! 18' 1» 


18' 5' 


18' 8' 18' 11* 


40* 


15' 3* 


15' 7' 


15' 10* ' 16' 1* 


16' 4' i 16' 7* 

1 


16' 9* i 17' ' 17' 3* , 17' 6' 


17' 9* 


18' 


18' 4' 1 18' 7' 


41* 


15' 


15' 3' 


15' 7* 15' 10* 


16' 1- 


16' 4» 


16' 6* 


16' 9* | 17' 17' 2' 


17' 5* 


17' 8' 


18' | 18' 3* 


42* 


14' 9* 


15' 


15' 3' 1 15' 7' 


15' 10* 


16' 


16' 2' 


16' 5' ■ 16' 8* 1 16' 11* 


17' 2* 


17' 5' 


17' 8' 


17' 11* 


43* 


14' 6* 


14' 9* 


15' | 15' 3' 


15' 6' 


15' 9* 


15' II* 


16' 2* j 16' 5' 1 16' 8* 


16' 10* 


17' 1* 




17' 4' 




17' 7' 


44' 


13' 11* 


14' 6' 


14' 8* 1 15' | IS' 3* 


15' 6* 


15' 8* 


15' 11' | 16' 2' 


16' 4' 


16' 7' 


16' 10* 


17' 1* 


17' 4' 


45' 


13' 1* 


14' 4* 


14' 6* | 14' 9* 


15' 


15' 3* 


15' 5' 


15' 7' J 15' 10' 


16' 1* 


16' 4' 


16' 7* 


16' 9* 


17' 



pAminir 17x7'«ori'i u o Catalogue of Future Happenings in the Automo- 
V^OIlllIlg Ey VeilL& bile World That Will Help the Reader Keep His 
Dates Straight — Shows, Annual Meetings and Other Events 

Shows and Exhibitions Race Meets, Runs, HUl-Cllmbs, Etc 

Mar. 18-25 Pittsburg Annual Show, Pittsburg Auto Show Mar. 27-30 Jacksonville, Fla., Beach Races, Jacksonville 

Association (Inc.), Exposition Hall. Motor Club. 

Mar - 18 ' 2B C A an i' Au i° mob "° M°tor Boat Show, April g _ 9 Lo8 An g eIe8i Cal ., Twenty-four Hour Track Race, 

Drill Hall, Automobile and Aero Club of Canada. t ns atib-pIpb Mntorrtrnmn 

Mar. 26-Apr. 1... Buffalo. N. T.. Fourth Power Boat and Sports- A n „f £ I „ 

men's Show, Sixty-fifth Regiment Arsenal, Buf- A P ril 29 Guttenberg, N. J., Track Races. 

falo Launch Club. Date indefinite. ..Oakland, Cal., Track Races, Oakland Motordrome. 

Mar. 26-Apr. 8. ■•■""■burg . Fifth > Ann^ho, r ^e^ne Garden Date ,„deflnlte. ..Shreveport. La.. Track Races. 

meTcial Trucks TTutomSfle D^e™' Assdcia?ion April 29 Philadelphia- Atlantic City Readability Run. 

of Pittsburg, Inc. Quaker City Motor Club. 
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D REPARATION is being made for the proper con- 
* duct of contests this year, the idea being to elimin- 
ate the evils of the past. It has been concluded that 
President Lincoln was right — "the public cannot be 
fooled all of the time" ; it is not wise to fool the public 
at all. Stock car events are to be conducted under well- 
regulated conditions, and the purchasing public is to be 
placed in a position to observe the performance of regu- 
larly made automobiles and how they compare with each 
other. If this plan can be advanced to the third reading 
and passed, it will be a great stride in the right direc- 
tion; but the men who are assigned the task of super- 
vising the work must not be trammeled by previous ques- 
tionable dealing. It is of no use trying to pull wool over 
the eyes of the public by placing new rules in the hands 
of men who would not know a square deal if it fell upon 
and crushed them. The reliable makers of automobiles 
are taking one of two courses, i.e., they are either sup- 
porting the proposed new plan or they are departing 
from racing as an advertising proposition. Both plans 
are honorable, and these companies show by their acts 
that they do not propose to have anything to do with the 
class of so-called sport that is based upon the idea of 
"putting something over" on the industry's supporters. 

* * * 

*T*HIS is the time of the year when the average auto- 
1 mobilist is put to the necessity of preparing for a 
summer campaign. The pleasure of automobiling for a 
season, which also means profit, depends upon the con- 



dition of the automobile, and in order to be sure that the 
car will do good work for a season it is necessary to 
go over the same and note its condition, fixing the parts 
that are in need of attention. Even if the general indi- 
cations are that the car will run for another year without 
having to be repaired, it will be a good idea to take it 
apart and clean it, making all necessary adjustments 
when it is being put together again, thus making doubly 
sure, and — who knows? — performing some service that 
will render the car fit, saving the owner from a hidden 
danger. It must be remembered that the better the mo- 
tor performs the greater is the necessity of having the 
control systems in the best possible shape, and as the 
motor shows ability the brakes should support the issue, 
observing that if the automobile is made to go fast it 
should also be capable of stopping quickly. 

* * * 

"TOURING will scon be the pastime of the average 
1 automobilist, and beyond the demand for good 
roads there is the necessity for accurate information. 
Maps, while they look feasible, fail utterly to satisfy the 
needs of touring from a certain point of view, unless 
they are keyed into a suitable road description. In the 
meantime every automobilist knows the conditions of 
the roads in his locality best, and it would be of great 
advantage to brother automobilists were this detailed 
information to be sent to the Editor, to be published in 
The Automobile. Photographs would help out, and 
the campaign for good roads would be given a boost were 
these matters taken up in earnest. 

* * * 

|~"\ OCTORS have to make calls without consulting the 
weather or the time of the day or the night, and, 
considering the character of the service that they are 
required to render it remains to be stated that their needs 
in the way of transportation are prescribed within nar- 
row limits. As a business proposition, the average doctor 
can ill afford to engage the services of a driver. As a 
precaution against infecting the wound of a patient the 
doctor is debarred from putting on tires when he is en 
route to perform a surgical operation. It is also true 
that cold weather must be fortified against if the doctor 
is to be at his best when he gets out of the car, enters 
the presence of the patient, and immediately proceeds to 
do his work. An inside-drive, enclosed automobile, of 
light but substantial construction, offers attractions that 
the average doctor cannot afford to overlook. 

» * * 

*TTRE MAINTENANCE is the theme that seems to 
■ be never-ending, due to the fact that the cost of 
tires, like the cost of oats, represents an item that must 
be noticed in the cost of transportation. In the mean- 
time, from the horse point of view, the oats are kept 
in a tight bin, and they are measured out to the horse 
with some care. When it comes to the tires, they are 
put on the wheels with some care and they roll along the 
road, taking the brunt of the work. The great question, 
from the maintenance point of view, is to give the tires 
the best possible attention, inflating them fully, which is 
not always done, and keeping them as free as possible 
from the little wounds that allow water, with mildew, 
to enter and destroy the fabric. I 
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"wy q . • Happenings of the Week in Various Parts of the 

IN eWS OeCtlOIl Country as Gathered by the 85 Special Writers 
and Correspondents of The Automobile 



United States Motor Company Withdraws Abruptly From Participation in Racing— Howard C. Mormon, Howard 
E. Cofhn and Other Manufacturers Give Their Viezvs on Racing, Taking Favorable Angle — Full Text of the 
Reliability Rules Under Which the Contest Board Will Conduct Competitions to Test the Stability, Utility and 
Endurance of Automobiles — News of Shows and General Matters of Interest to all Sections of Motordom 



United States Motor Co. Withdraws from Racing 



(Special to The Automobile.) 

NEW YORK, March 22— Absolute withdrawal of the United 
States Motor Company from all automobile races and 
contests in which speed is a primary factor was an- 
nounced yesterday by President Benjamin Briscoe in a statement 
that was no less emphatic than surprising. 

Mr. Briscoe declared that the action of the company was un- 
qualified and unalterable. Neither the $30,000,000 company nor 
any of its eleven affiliated companies will hereafter participate in 
speed events. Reliability contests only will be entered. 

The announcement must be taken as a distinct blow to racing 
in this country, but the decision was made after every measure 
of value was properly weighed. Despite the most liberal con- 
sideration of the subject, the arguments favoring withdrawal 
were overwhelming. Thus the Maxwell, Columbia and Stod- 
dard-Dayton cars, which have done excellent work in past racing, 
will not be entered in future nor will any of the divisions be 
represented unless by private owners, and this is extremely un- 
likely. 

"Races are meaningless," said Mr. Briscoe. "They teach noth- 
ing to the man who buys a motor car as a vehicle of utility or 
of pleasure. The mere ability of an automobile to run at sus- 
tained high speed over a given course shows speed only. I am 
confident that the prospective buyer is more interested in re- 
liability and economical maintenance. 

"Our purchasers are not racing drivers. We know, from per- 
sonal contact with them, that they have great respect for the 
showing made in a long-distance reliability contest that is well 
managed. Reliability events are the only contests in which it 
is possible to prove the mechanical stamina of a car under con- 
ditions approximating the average owner's experience." 



Nineteen Entries for Beach Races 

Jacksonville, Fla., March 22 — With the closing of the of- 
ficial entries March 16 for the Atlantic-Pablo Beach races 
March 27-30, 25 cars have qualified and preliminary trials are 
now being held over the water-washed course, under the di- 
rection of the Jacksonville Motor Club. 

The list of entries is as follows: 2 Nationals, 2 Coles, 2 
Buicks, 2 Warren-Detroits, 1 Mercedes, 1 Knox, 1 Case, 2 
Benz, 1 Darracq, 1 Lancia, 1 Herreshoff, 2 Pope-Hartfords, 1 
E-M-F. 

Nearly all of the cars that competed at New Orleans have 
entered with the same drivers. Camps are being established on 
the beach by all the contestants, and an enormous grandstand is 
nearly completed. Electric timing instruments are being in- 
stalled, and Chairman Butler, of the Contest Board, will pass 
upon the arrangements. Twenty-eight races will be held dur- 
ing the four days' meet. There is a friendly rivalry between 



the horse racing and the automobile contingent, nearly all of 
the visitors in the city who are here for the horse races are 
going to stay over for the automobile races, and a record- 
breaking attendance is expected. 

In an exciting novelty race held at the Moncrief Park track 
March 21, a Buick (Burman) established a new world's record 
for the mile and one-sixteenth from a standing start in I :o6. 

The following is a list of drivers who have qualified: Dis- 
brow, Aitken, Willcox, Merz, Edmunds, Evans, Tower, Fer- 
guson, Hughes, Strang and Burman. 

There are six stock car events carded among the twenty-eight 
races on the program. The rest are divided between Class C 
cars, which may be of special construction, and Class D, which 
includes anything that answers the description of a motor car. 



New 100-Mile Mark for Lozier 

Los Angeles, March 20— Leading from gun to flag, a Lozier 
driven by Tetzlaff won the 100-mile match race staged on the 
mile motordrome here on Saturday, defeating a Fiat, driven by 
De Palma, by a margin of 6 1-2 miles. 

The Lozier car established a new mark for the distance, low- 
ering the record made by a Marmon (Harroun) by nearly two 
minutes. The record of the race is not a world's mark, although 
it was the fastest century run ever made in competition. The 
car was the same which won the Santa Monica road race last 
fall. 



Wilkes-Barre Sees Its First Show 

Wilkes-Barre, Pa., March 20 — The first automobile show 
ever given in this city opened to-night under auspicious circum- 
stances. The show is being held in the Ninth Regiment Armory, 
and is endorsed by the Wilkes-Barre Automobile Club. 

Green and white are the show colors, and the scheme of 
decoration is carried out along elaborate lines. 

Judging by the attendance to-night the crowds are going to 
be satisfactory to the club and the exhibitors. 



Ideal Plant Visited by Fire 

Lansing, Mich., March 20 — Fire this afternoon destroyed the 
factory of the Ideal Motor Company. It is supposed to have 
started from sparks thrown off from an emery wheel used to 
grind motor parts. The flames spread rapidly, fanned by a 
sharp wind, and the main building was reduced to ruins in less 
than an hour. The company manufactures gasoline motors of 
small size for farm use and has an extensive trade. 

Plans for rebuilding and repair are already under way. 



Digitized by Google 



79Q 



THE AUTOMOBILE 



March 23, 191T 



What the Makers Say SSa^ 1 ^ 

Automobiles, Throw Light Upon the Racing Subject, Indicating the Trend 



WHILE not a single signature has been secured to bind a 
manufacturer to participate in the Grand Circuit 
Automobile Racing Train plan, the idea has met with 
much unofficial favor among leading concerns. In order to deter- 
mine the attitude of a number of prominent makers, The Auto- 
mobile made a wire canvass of the situation this week, the re- 
sults of which are appended hereto. 

The crisis of the matter will likely be reached in the near 
future when formal contracts providing for participation or a 
forfeit are presented to the manufacturers for signature. 

The plan under consideration is to sign up enough makers to 
insure success and then lay out a schedule of events and 
dates. 

Three dates have been practically settled. The first is for the 
Indianapolis Speedway meet on May 30; second, the Elgin Na- 
tional Championship events, August 25-26, and the Labor Day 
meeting on the Indianapolis Speedway. 

In case sufficient of the manufacturers sign up, the schedule 
will probably be announced in about two weeks. 

Howard Marmon, Vice-President of M. C. A., 
Gives Status of Racing Contests 

Indianapolis, March 22 — Information gleaned by a personal 
canvass of a large majority of factories reveals such interest in 
the Capitol to Capitol tour and in the Grand Circuit project with 
its special train that great success is assured for both. Prepara- 
tions for these two events have been completed and approved and 
they will be officially launched in a few days. 

The Grand Circuit plan seems to appeal very strongly to both 
manufacturers and promoters, on account of the very considerable 
reduction in expenses to both sides, the insurance of more high- 
class contests with fuller entry lists, conducted by trained and 
high-class officials, with more thorough technical supervision, 
carefully selected dates and the complication and worry of trans- 
portation and accommodations eliminated. 

It is interesting to note changes in the industry as shown by 
the fact that manufacturers are ready with complete preparations 
to start on a tour of racing early in the season, instead of barely 
finishing cars on the eve of a particular race. 

The new features to be introduced in the National Tour, the 
type of route selected, university students for observers and the 
introduction of a hill climb day have met with a hearty approval 
of manufacturers. H. C. Marmon. 

Knox Will Depend Upon Private Owners 

Springfield, Mass., March 21 — The Knox Automobile Com- 
pany is not going into racing this year, but the company is 
building some fast stock raceabouts for private individuals who 
expect to enter them in various events around the country, in- 
cluding Indianapolis and the big event of the French racing 
year. 

While the Knox company officially has been out of racing 
for the past two years, many events have been won by Knox 
cars during that period through the medium of private owners. 

The Grand Circuit idea is without doubt a fine publicity 
undertaking and the stiff racing will show up defects in design 



and material in a way that no other method could bring out 
Racing has always greatly benefited the industry. 

Knox Automobile Company. 

Jackson Will Go in for Big Events 

Jackson, Mich., March 21 — We will enter three cars in the 
500-mile race at Indianapolis. One of these will be driven by 
Fred Ellis, and another by Harry Cobe. There will be two stock 
model 59's and one special Jackson "Cyclone." 

The new circuit will undoubtedly be of great value to the 
industry, partly from the saving in transportation expense and 
very largely from the sustained public interest. 

Jackson Automobile Company. 

Coffin Reports Progress in Contest Matters 

Detroit, Mich., March 21 — Fine progress is being made in 
contest matters, and the makers of commercial cars are join- 
ing hands with pleasure car makers for the proper control of 
all contests through the Manufacturers' Contest Association and 
the Contest Board. 

Commercial contest rules are now in course of preparation, 
and it is a certainty that the commercial vehicle builders will 
never experience the chaotic conditions in contest affairs which 
two years ago confronted the manufacturers of pleasure cars. 

The arrangement in circuit form of all the major 191 1 
pleasure car contests insures a logical sequence as to time and 
place, which will reduce the expense to participants to the 
minimum. 

The services of experienced officials and all members of the 
Technical Committee of the Contest Board are also assured at 
all important events of the season. Howard E. Coffin. 

Lozier Will Try With Stock Cars 

Detroit, Mich., March 21 — We have no definite campaign 
outlined for this season. Racing has been of great value to us 
in testing new models and discovering quickly through severe 
contests unsuspected weaknesses, enabling us to correct faults. 

This is the reason we always race with stock cars, and if 
we enter a contest this year it will be with stock models. We 
favor the Grand Circuit plan. 

We believe the public does not realize the great value of 
racing to the factory. A big season of racing this year cannot 
fail to improve the character and quality of the cars of con- 
testing builders. C. A. Emise. 

F. A. L. Will Proceed on Last Year's Lines 

Chicago, March 22 — The F. A. L. Motor Company will enter 
the racing field in 191 1 on about the same plane as last year. 
Stock cars exclusively will be used in all the racing events. 
Contest plans for this year have not been completed as yet. 
The industry seems to be in thoroughly profitable condition. 

F. A. L. Motor Company. 

Chalmers Plans Not Yet Perfected 

Detroit, Mich., March 22 — The racing plans of the Chalmers 
Motor Company have not been made definitely so far. 

• Chalmers Motor Company. 
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Work Starts on Elgin Course 

Chicago, March 20.— The Elgin Automobile Road Racing As- 
sociation held its annual meeting Thursday, elected officers for 
the ensuing year and paved the way for the renewal of the 
National Stock Chassis Road Racing Meet on August 25-26. 

Walter Hemmens, postmaster of Elgin, was elected president, 
succeeding F. W. Jencks, who became one of the directors; 
otherwise there were no changes in last year's officials. 

The association already has started its work, and at present 
is scraping and dragging the course in anticipation of heavier 
work later on. The home stretch will be widened at the 
grandstand by cutting down the knoll at Britten's and using 
the gravel secured in this way for widening purposes. It also 
has been decided to start the races at 11 o'clock each day in- 
stead of 10, in order to give the spectators a better chance to get 
to the course. Permits to use the roads for racing purposes 
have been secured from the road supervisors of Kane County 
and from all indications everything will be harmony at Elgin 
this Summer. 

Plans also are under way to oil the 23 miles of road from 
the city limits of Chicago to Elgin in order that spectators 
driving to the races may travel over a model highway. Entry 
blanks and other details concerning the big events will be is- 
sued by the Chicago Motor Club within a week or so. 



Outlawed Gars Are Reinstated 

By formal action of the Contest Board the ban of suspension 
laid upon the cars "owned or controlled" by a certain outlawed 
driver, consisting of three foreign cars and a 6-cylinder Knox, 
has been raised and the penalty upon them reduced to a fine 
of $i,ooo. 

It is reported that the cars have been purchased by E. A. 
Moross, a race meet promoter who once acted as manager for 
the outlawed driver. It is also understood that the money re- 
quired in the transaction was furnished by "Indianapolis 
parties." 

The fine has been paid, according to official announcement, and 
the four cars are restored to good standing. 



Capital Plans 700-Mile Run 

Washington, D. C, March 20. — The "Four Leaf Clover" run 
to be given under the auspices of the Washington Automobile 
Club for four days, commencing May 15, has been definitely 
arranged. The run will be over courses aggregating 700 miles 
and will be divided into four-day tours, the night control in each 
case being in Washington. 

The first day's run will be to Chambersburg and return, 190 
miles. The second day's route wrll be to New York and re- 
turn, 180 miles. Third day to Martinsburg and return, 160 
miles. 

Each place mentioned as the outward terminus of the day's run 
is to be noon control for that day. 



Vermont to See Initial Show 

Burlington, Vt., March 20. — The automobile in show dress 
will make its debut in Vermont during the first week in May, 
when the First Annual Automobile Show will be held in the 
Armory in this city. 

Invitations have been extended to every automobile dealer 
in the State to take space, and it is expected that the response 
will be liberal. The Armory is favorably situated and is ad- 
mirably suited to show purposes, the drill floor being on the 
street level, thus requiring no skidway to install the ex- 
hibits. 

A number of accessory manufacturers have signified their 
desire to participate in the show and preparations are being 
made to house a goodly number of parts and accessory exhibits 
at the exposition. 

During the week selected the Burlington Merchants' Protec- 



tive Association will hold its "Merchants' Week" and as in the 
past the city will undoubtedly be visited by a throng of trades- 
men from all over the State. 

Vermont as a State ranks eighth in the list as far as the 
use of the automobile is concerned. This rating is determined 
by the ratio of automobiles owned in the State to the total 
population. 

According to a tabulation, the figures of which were taken 
from the Madison Square Garden issue of The Automobilh 
and which are prominently credited to this publication, which 
is being used by the publicity department of the show, the 
number of cars owned in Vermont is 3,223 and the population 
of the State is 355,956. This gives one automobile for each 
no persons in the State. 

Thus the popularity of the automobile is shown to be par- 
ticularly high in Vermont. 

The show is being promoted by George D. Jarvis and C. 
Arthur Hawes. 



News of the Detroit Trade 

Detroit, Mich., March 20— Several Detroit plants are ma- 
terially adding to their working forces. The Packard Motor Car 
Co. is advertising for lathe hands, tool makers and shaper hands. 
The Ford wants at once crankshaft grinders, lathe hands, carpen- 
ters, solderers, bench hands and patternmakers. Bodymakers are 
in demand at the C. R. Willson Body Co.'s plant, and the Oakland 
Motor Car Co., of Pontiac, needs color and brush hands. All of 
which indicates renewed activity in practically every branch of 
the industry. The sales forces are busy generally and the daily 
shipments of cars are steadily increasing. 

Closely following its announcement of the fore-door Flanders 
"20" at $800, the E-M-F Co. now brings forth a full-vestibuled, 
five-passenger E-M-F "30" at $1,100. The latter is as much of 
a surprise as the "20" and has created a small sensation in 
local trade circles. 

W. T. Cullen, of Detroit, Western sales agent for Brunn & 
Co., of Buffalo, is showing here for the first time a model of 
the company's combination torpedo-phaeton body. It is tastefully 
finished and the ease with which it can be converted from one 
type to the other seems to be making a hit with a certain class 
of users. Mr. Cullen has received orders for a number of cars. 

W. C. Anderson, president of the Anderson Electric Car Co., 
of this city, has gone to New York to attend a meeting of the 
stockholders for the purpose of incorporating a separate com- 
pany under the laws of New York State. This has been found 
expedient on account of the rapid expansion of the business in 
the East. Mr. Anderson will also head the new company. 

M. A. Weissenburger has gone to New York to become dis- 
trict manager for the Regal Motor Car Co. He will have his 
headquarters at Broadway and Fifty-second street, adjoining the 
Regal warehouse in that city. 

The Chalmers Motor Co. has leased a store in the new Dodge 
Power building on Jefferson avenue for its factory branch. The 
salesroom is roomy and light and there is space for the exhi- 
bition of more than a dozen cars. Automobile service will be 
maintained between the factory and the branch, regular trips 
being made daily at 10 a. m. and 2 p. m., for the benefit of custo- 
mers. A corps of guides will be maintained for the purpose of 
showing visitors through the plant 

Cincinnati is figuring on an auto patrol system and has sent 
Chief of Police W. H. Jackson to Detroit to get pointers. At 
present Cincinnati has only one touring car for its police de- 
partment, and this is used only in emergency cases. 



In last week's issue of The Automobile in the article deal- 
ing with the King Motor Car Company the statement was made 
that the bore of the cylinders of the car was 33-16 inches and 
the diameter of the valves 1 1-16 inches. These should have 
read 3 13-16 inches and 1 15-16 inches respectively. The motor 
rating is 36 horsepower. 
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FOLLOWING is the complete text of the Reliability Rules 
of the Contest Board, amended and amplified to meet con- 
ditions of 191 1. The rules are much more explicit than in 
previous years, the idea in framing them being the standardization 
of everything connected with this branch of automobile contests. 

In the rules will be found uniform blanks of various sorts, 
intended to do away with one of the big difficulties that have 
been found in nearly all reliability contests where lack of uni- 
formity in this particular has caused trouble. 

400. Grades— Reliability contests shall be divided into four 
grades, First, Second, Third and Fourth, respectively, as follows: 

GRADE I.— Time, Work, Tests, Technical Examination— A con- 
test not exceeding six (6) days in duration, with penalties for time, 
road work, final operative test and final technical examination, as 
laid down in Rules No. 400 to 523, shall be known as a contest of 
the First Grade. 

GRADE II.— Time, Work (carbureter, brake and spark plug ad- 
justments excepted), Tests, Technical Examination — A contest of 
more than six (6) days' duration, with penalties for time, road 
work, final operative test and final technical examination, as laid 
down in Rules 400 to 623, with the following exceptions, shall be 
known as a contest of the Second Grade: 

(1) Brakes may be adjusted without penalty at stated points, 
such adjustments to be made in night control, under official super- 
vision, by the driver and mechanic of the car. 

(2) Carbureters may be adjusted for air or gasoline without pen- 
alty at night controls during the forty-five minutes allowed for 
lubrication. Only such adjustments as can be made without re- 
moving or taking apart the carbureter will be permitted. 

(3) Spark plugs may be changed, make and break mechanisms 
and magnetic spark plugs may be cleaned without penalty at 
night controls during the forty-five minutes allowed for lubrica- 
tion. (424.) 

GRADE III. — Time and Work Only — A contest of any duration In 
which penalties are Imposed for time and road work only, but in 
which the final operative test and preliminary and final technical 
examinations provided for in Rules 435, 502, 603, 504, 505, 506 and 
616 are omitted, shall be known as a contest of the Third Grade. 

GRADE IV.— Time Only— A contest of any duration in which 
penalties are Imposed for time only and in which the provisions 
for Tools (Rule 417), Preliminary Inspection (Rule 436), Observers 
(Rules 465 to 485), Replenishments of Oil, Gasoline and Water 
(Rule 497). Final Operative Tests (Rules 602 to 506), Penalties for 
Road Work (Rules 512 to 616), and Final Technical Examination 
(Rule 516) are omitted, shall be known as a contest of the Fourth 
Grade. 

400A. Class "A" and Divisions— Reliability contests shall be held 
under Class "A" only and run in the seven divisions thereof, as 
follows : 

CLASSIFICATION OF CARS.— Touring Car Class— Touring cars 
shall be divided Into seven divisions of Class A as follows: 

Division 1A $ 800 and under 

Division 2A 801 to $1,200 

Division 3A 1,201 to 1,600 

Division 4A 1,601 to 2,000 

Division 6A 2,001 to 3,000 

Division 6A 3,001 to 4,000 

Division 7A 4.001 and over 

Runabout Class — The runabouts, miniature tonneau, surreys, and 
single or double rumble-seated cars shall be divided into seven 
divisions of Class A as follows: 

Division 1A $ 800 and under 

Division 2A 801 to $1,200 

Division 8A 1,201 to 1,600 

Division 4A 1,601 to 2,000 

Division 5A 2.001 to 3,000 

Division 6A 8.001 to 4,000 

Division 7A 4.001 and over 

Touring Cars and Runabouts Shall Not Compete Together In the 
Same Class — In determining the price classification of a car the cost 
of lamps, lighting equipment, speedometers, horns, clocks, tops, 
wind shields, bageage racks, and tire carriers shall not be used In 
computing the price of the car for classification. 

The cost of extra equipment which is a germalne part of the car 
in the contest and which equipment or part Is liable to penalization 
for work done thereon or for defective condition at the final techni- 
cal examination, shall be used in computing the price of the car 
for classification. 

SPEED OF CONTESTANTS.— 400B. The following average 
speeds shall be maintained by the contestants In the touring car 
and runabout classes In the respective divisions: 

Division 1A IS miles per hour 

Divisions 2A and 8A 18 miles per hour 

Divisions 4A. 6A, 6A and 7A 20 miles per hour 

400C. All cars to avoid penalty will arrive at checking stations as 
per their schedule, plus additions. If any, to the running time for 
delays on account of tire troubles. (Rule 420.) 

400D. The Referee may, If the necessities of the weather or road 
conditions demand, vary the speed schedules for each division. 



maintaining the ratio between divisions as provided In Rule 400B, 
announcement of any cnange Deing made by the Starter previous to 
the start of the day's run to wnich the change shall apply, or 
during a day's run at any checking station by the checker at the 
designated station where the change is made, due notice being 
given to all contestants, who shall acknowledge receipt of such 
notice by signing the checker's card. 

401. Application for Sanction — A promoter must clearly state In 
his application for sanction the grade of Contest which he desires 
to run. 

OFFICIALS.— 402. The officials of a Reliability Contest shall be a 
Referee who shall be the Pacemaker, a Pilot to distribute confetti, 
a Timer or Checker at each end, intermediate checkers as needed, 
a Chief Observer, such Observers as may be necessary, and a Tech- 
nical Committee of Three. 

CONTESTING CARS.— 403. Stock cars only shall be eligible to 
compete. (See Stock Car Definition, page 6.) Contesting cars must 
be registered with the Contest Board previous to start of run. 

404. Each competing car shall be delivered into the custody of 
the Promoter's Technical Committee for official examination before 
the start of the contest, at the date required by the Commitee, 
which shall be specified upon the entry blank to determine If it la 
a stock car and regularly equipped. 

405. Each car must carry at all times during the contest Its 
catalogued equipment of lamps, tools, tire tools, body, fenders, sod 
pan, running boards, muffler and body parts; and, in addition, may 
or may not use wind shield, top, extra tires, baggage rack, lamp 
bumpers and supplementary tonneau seats. 

406. Special mud aprons may be used In front of the radiator or 
bonnet screens between the side members of the frame, same to be 
attached before the start of the contest in a manner satisfactory 
to the Technical Committee, without penalization for work on them, 
excepting that work must be done on car's running time. 

407. Rubber bumpers for springs and rebound straps may be 
used without penalization for trouble with them. Repairs, or re- 
placements, to be made on running time. 

408. Tire inflating tanks of any nature may be used. 

408. Cars are not permitted to use search lights unless same are 
part of regular equipment, but may affix two ordinary gas or elec- 
tric lights with generator or gas tank. 

410. Covers over coll boxes on the dash, or wherever located, not 
permitted unless regularly provided. 

411. Leather or other covers over magnetos not permitted unless 
supplied regularly with stock cars. 

This applies to any other part of mechanism as well. 

412. Screenings or shields of any construction around carbureter 
not permitted unless regularly fitted to stock cars. 

413. The cotter pinning, or lock nutting of nuts or riveting of 
bolts or studs, other than is regularly done on stock cars at the 
factory, not permitted. 

414. Spring windings and shock absorbers may be used without 
penalization for trouble with them, excepting that any repairs or 
replacements must be made on the running time and by the car 
crew. 

416. Taping of the Ignition terminals at any point, or the use ot 
tape or similar material on any of the oil pipes, gasoline pipes, 
water manifolds, Intake manifold, etc., not permitted unless stock, 
as per stock car requirements, page 7. Leather or other covering 
over steering connections not permitted unless regular on stock 
cars. 

PASSENGER LOAD. — 416. A touring car shall carry four or more 
persons. 

A miniature tonneau, surrey, a runabout shall carry two or more 
persons. 

Passenger load in all body types must average 125 pounds per 
person or a like amount In ballast. 

TOOL REGULATIONS.— 417. All tools for the car will be carried 
In a special tool bag furnished by the Promoter, which shall be 
sealed and handed over to the Observer, and the use of tools other 
than those carried in the bag is prohibited. The number of tools 
Is not limited to the supply sold with the car. 

When tools are needed the driver or mechanic will obtain them 
from the Observer, who will keep a strict account of the number 
of tools used and see that they are returned to him at completion 
of work. 

Tire tools may be carried in the regular tool compartment of the 
car but must not be placed In the official tool bag. 

TIRE REGULATIONS. — 419. Each entrant may carry as many 
tires, demountable rims and tire chains and the parts which secure 
them in place as desired or purchase or obtain them en route with- 
out penalty, but cannot obtain them from another contesting car, 
and a contesting car cannot leave the course to purchase or obtain 
them. 

420. There shall be no penalty for tire repairs, provided the engine 
be kept running while the repairs are being made and no other 
work is done. The time consumed in making the repairs, while 
the engine Is running, shall be added to the day's running time. 

420A. The rule applying to tire repairs (420) shall also apply to 
the fitting, repairing or removing or replacing of anti-skid devices. 

420B. In case motor Is stopped during tire repairs, a penalty of 
one point per minute will be Imposed. 

TIRE CONTEST. — 421. The use of these tire penalizations Is op- 
tional with the promoter. 

Tire penalties count against the make of tire only and are not 
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counted In the car penalization and do not in any wise affect the 
car's score. All work done on tires will be penalized at the rate of 
one point per man per minute of each and every stop. The win- 
ner will be determined by computing the average penalization per 
tire of each make, the tire with the least average penalty being 
the winner. At least eight tires of one make must compete in 
order to be eligible for a tire trophy. At least 60 per cent, of the 
competing tires must be carried on rear wheels. In case any 
make of tire is represented by fewer than eight tires, these, 
while not being eligible for a tire trophy, will have their penaliza- 
tions recorded. In cases where tires are covered by protectors of 
a different make than that of the tire, such tire will not be con- 
sidered as contesting for a tire trophy, but will have its penaliza- 
tions recorded. Contesting tires may be of any standard style 
with studded or plain treads and must not be of larger size than 
regularly fitted. 

Desired alterations in tire penalization schemes may be made, 
subject to approval of the Contest Board. 

LUBRICATION REGULATIONS.— 422. At the option of the 
Promoter a record will be kept of oil consumed by each contesting 
car during the contest, but this consumption will not be a factor 
in determining a car's road score. The Promoter's Technical Com- 
mittee shall have charge of the execution of this rule. 

423. No additional lubrication equipment, such as pumps for forc- 
ing oil direct into crankcase, will be allowed, unless cars are regu- 
larly sold with such equipment. 

(496) . At noon or night controls, tanks for lubricating oil may be 
filled without penalty. 

(497) . For replenishments of oil, at any other places, the penalty 
is 3 points for each occurrence. 

(498) . OH or grease may be added to or may be drawn off the 
various cases when necessary without penalty during the 45 min- 
utes allowed for oiling at the end of each day's run. 

424. At the completion of each day's run (except the final day) 
after the cars are garaged, 45 minutes will be given each contestant 
for lubricating all parts of the car, such as crankcases, filling and 
turning of grease cups, motor, gear box, and other parts. This 
will be done under the supervision of the Observer and a member 
of the Promoter's Technical or Contest Committee. Only one mem- 
ber of the car crew shall work at the lubrication. 

424A*, Extra supplies of oil may be used without penalization only 
after a car has covered 100 miles on a control. Such supplies may 
be carried on the car. 

GASOLINE REGULATIONS. — 425. At noon or night control 
tanks for gasoline may be filled without penalty. (496.) 

For replenishment of gasoline at any other places the penalty Is 
3 points for each occurrence. (497.) 

Extra supplies of gasoline may be used without penalization only 
after a car has covered 100 miles on a control. Such supplies may 
be carried on the car. 

Carbureters cannot be adjusted any time during the run or 
worked upon without the regular penalties. 

Squirting of kerosene into the carbureter during the 46 minutes 
allowed for lubrication not permitted. 

WATER REGULATIONS.— 426. At noon or night control radia- 
tors may be filled without penalty. (496.) 

For replenishment of water at any other places the penalty Is 3 
points for each occurrence. (497.) 

Extra supplies of water may be taken on without penalization 
only after a car has covered 100 miles on a control. 

Mud or other matter cannot be washed off radiator during the 
run, except same being counted as work done and penalized ac- 
cordingly. 

BATTERIES. — Replacing of storage or dry batteries will be 
allowed at any time without penalty, outside of controls and on 
car's running time. (499.) 

ENTRIES. — 427. Entries shall be numbered in the order of their 
receipt. 

427A. Each entrant shall, at least three days before the start, 
name an official representative for each of his entries, falling which 
the driver of the car shall be considered the official representative. 

427B. The official representative of the entrant shall be subject 
to all rules and penalties prescribed for the entrant, and shall be 
considered as the entrant in fact. 

428. Upon making an entry, each entrant shall appoint one ob- 
server for each car entered. (See Rule No. 465.) 

429. No more than three cars of any one make may be entered 
In either of the body equipment classes provided in the "Stock Car" 
definition. 

430. The entry fee will not be refunded in case a car falls to 
start or Is disqualified during the contest, or in any case, unless 
the contest is for any reason abandoned. 

431. Entry blanks shall state the date on which entrant's cars 
must be delivered to Promoter's Technical Committee for examina- 
tion before the start. (Rule 404.) 

432. Entries shall close at least five days before the date fixed 
for the contest. 

433. Any attempt at fraud In the evasion of the "stock car" 
definition or status of the car on the part of an entrant shall dis- 
qualify the car. the driver and the entrant. 

THE ROUTE. — 434. The route shall be exactly marked by one or 
more of the following methods: 

(a) By throwing confetti on the right side of the road 100 yards 
before and 100 yards after any turn. On long stretches, without 
turns, occasional throwlngs, especially at points 100 yards after 
passing any corner where a turn has not been made. 

(b) By providing each contestant with a description of the route, 
giving explicit directions of all right and left turns and right and 
left forks, and with occasional references to some conspicuous 
object. Mileage distance shall be placed to the left of each of these 
points noted In the route descriptions. 

(c) By marking the course with arrows and discs, the arrows to 
be placed 100 yards before a turn and the discs 100 yards after a 
turn. Discs shall also be placed 100 yards after passing any corner 
where a turn has not been made. 

PRELIMINARY INSPECTION. — 436. Contesting cars shall be 
given a preliminary Inspection preceding the start of the contest. 
At this inspection one representative of the entrant will be present 
with the Technical Committee of the Promoter. 

An inspection card showing the condition of wheels, springs, 
frame, front and rear axles, steering pivots, steering gear, body, 
motor. Ignition parts, lubricating parts, cooling parts, carburatlon 
parts, exhaust parts, clutch parts, transmission and control parts, 
brakes and brake-operating parts, etc., will be filled out and any 
noticeable points about each that might later occasion dispute, re- 
corded. This card must be attested by the entrant's representative. 



During the preliminary examination there shall be a period of 
one hour, set by the Promoter, before the start, during which all 
cars shall be on view with bonnets off and floor boards raised, for 
Inspection by competitors. Contestants must be notified of this 
hour in advance. 

OFFICIAL FORM OF TECHNICAL CARD FOR BOTH PRELIM- 
INARY AND FINAL EXAMINATION 



Reliability Tour 

FOR 



(Date) . 



.Trophy 



No.. 



TECHNICAL CARD 

Car 

Preliminary Examination 



Wheels 

Springs .... 

Frame 

Front Axle. 
Rear Axle. 



Cooling System. 
Carburatlon 

Exhaust 

Clutch 

Transmission . . . 



Steering Pivots Control 

Steering Gear Brakes 

Body Gasoline at Start Gals. 

Motor Oil at Start Pints. 

Ignition Gasoline at Finish Gals. 

Lubricating Parts OH at Finish Pints. 

Preliminary Final 

Distance between Front Wheel Fellies In in. 

Distance between Rear Wheel Fellies in In. 

Right Front Spring in in. 

Left Front Spring in in. 

Right Rear Spring in in. 

Left Rear Spring in in. 

Remarks: 



We hereby agree that foregoing is a correct report of condition 
of above named car. 

(Date) 

Car Representative. 
Technical Examiner. 
FINAL TECHNICAL EXAMINATION 



No 

Lubrication 



Car 

Penalty 
Point* 



Machinery. 



Penalty 
Points 



Carburatlon 



Brake* 



Running Gear 



Cooling 



Axle* — Felloe* 

Front — (see reverse side 
hereof) 

Rear — (see reverse side 
hereof) 

Springs 

Right Front — (see re- 
verse side hereof) 

Left Front — (see reverse 
side hereof) 

Right Rear — (see re- 
verse side hereof) 

Left Rear — (see reverse 
side hereof) 

Final Operat. Test* 

Brake Test 

Service Brake ft. 

Emergency Brake... ft. 

Clutch 



Ignition 



Gear Set 
Transmlislon 



Steering 



Motor 

Open Throttle.. 
Closed Throttle. 

Late Spark 

Early Spark 

Remark* 



We hereby certify the foregoing is a true report of the condi- 
tions of and penalties attaching to the above named car upon 
final technical examlntlon at completion of tour. In addition to any 
other penalties which may otherwise have been imposed during 
course of tour. 

July 1911 



Chairman 



Technical Committee 

DRIVERS. — 441. Drivers may be changed as often as desired, but 
report of same Is required to be made to the referee and the regular 
and substitute drivers shall be named In the entry blank. 

In case of illness, emergency drivers may be used. 

Drivers shall report at the official garage or park one-half hour 
before the announced starting time for the day and they, together 
with the observers, will be placed In charge of cars, whereupon they 
will immediately proceed to the starting line and take their proper 
places ready for the start. 

Drivers must not rely upon Information obtained from the ob- 
servers as to the route to be followed or as to any question re- 
garding penalties or rules. 

OFFICIAL HEADQUARTERS.— 442. There shall be an official 
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headquarters where all announcements must be posted on a bulletin 
boara ueiore and alter a contest. 

443. Beiore the start of any contest, all drivers, observers and 
entrants snail attend a meeting he.d tor the purpose of Instruction 
as to the intent of tnese rules. This meeting snail oe In charge 
of the reteree. 

444. When the contest exceeds one day In duration an official 
bulletin board snail be displayed at official headquarters each night, 
giving such additional information as may be required. Failure on 
the part of drivers, observers or entrants to attend the meeting of 
Instruction and to consult the official bulletin board displayed at the 
headquarters shall be at their risk. 

Start, — 446. The time of starting shall be announced by posting 
on the bulletin board, or otherwise, the evening previous to eacn 
day's start. 

Cars will be started each morning at the hour announced the 
evening previous, the different cars starting at one minute in- 
tervals. 

Starting controls will be closed at the expiration of the number 
of minutes after the start of the first car, that there are cars 
competing. 

If any car Is unable to start at the closing of the starting control, 
it shall be considered as checked out, and its running schedule be- 
gins from that time. 

446. Cars shall start in the order of their presentation at the 
starting line and without regard to classes or divisions. 

OFHCIAL NUMBERS. — (47. Each car shall have its official num- 
ber prominently displayed on each side of the hood, painted on the 
radiator in front, and if possible, on the rear of body. 

448. The name of the car In letters 4 inches high may appear 
upon the Bides and upon the front and rear. 

REFEREE-PACEMAKER.- 449. Referee's Official Pacemaklng 
Car — -The .Promoter of a contest shall be required to provide an 
official pacemaklng car for the exclusive use of the Referee, who 
shall be the pacemaker. The Referee shall set a pace for each day's 
run and shall precede the contestants not fewer than 15 minutes 
ahead of the first contestant, and shall maintain the running sched- 
ule of Division 7A between any two checking stations, and be ac- 
cessible to contestants at the end of each day's run. Where local 
conditions are factors, modifications of this rule may be made by 
the Referee, due notice of same being given to contestants. 

450. Contestants Shall Not Pass Pacemaker — Any entrant or rep- 
resentative thereof who wilfully passes the pacemaker shall be dis- 
qualified. If the pacemaker's car breaks down or Is compelled to 
travel at a rate of speed so slow as to Impede the progress of the 
tour, his flag shall be transferred to the first car overtaking him, 
which car shall thereafter become the pacemaker's car, subject to 
the same conditions, until such time as the official pacemaklng car 
can again perform the duties. The car to which the pacemaker 
transfers may exchange a passenger for the pacemaker so as not to 
Increase its normal load. 

461. Referee Mi Contesting Car — The Referee shall not ride in a 
contesting car except temporarily in case of the breaking down of 
his car, as described in Rule 450. In such case the temporary riding 
of the Referee In the contesting car shall not in any way modify 
or change the status of such contesting car or give it any privileges 
different from or greater than any other contesting car. 

CONTROLS. — 463. The official station established at the end of 
each day's run where the cars are officially checked, shall be known 
as the "night control." 

The official stop for luncheon on each day's run (if there be one) 
where oars are checked in and out shall be known as the "noon 
control." 

454. Each contestant shall be ready each morning to check out 
at the time announced. Checkers shall be at their stations at that 
time prepared to start the cars. The time of departure each day 
shall be entered on the Observer's card. 

455. Each entrant, or official representative of such entrant, upon 
starting each day's run, shall sign a statement submitted by an 
official of the contest fixing the time of his departure, and shall be 
given a card Indicating such time, which card shall bear the signa- 
ture of said official. Failure to comply shall result in disqualifica- 
tion. 

456. Controls and checking stations will be indicated by a flag 
with a white field and diagonal bar of red, which must be suspended 
at right angles to a pole, tree or building. 

457. The Referee may establish Inter-control checking points as 
he may deem proper. Each car shall be checked upon passing the 
established checking points, and If ahead of time at the noon or 
night controls may Immediately check In. 

468. No car will be checked either in or out without its observer 
and fu'l passenger load. 

459. There shall be established at the close of each day's run a 
parking station, in which all competing cars shall be stored. The 
station shall he In charge of an official representative of the Pro- 
moter's Technical Committee. 

460. No work may be done on the cars while In the official garage 
or parking station, except lubrication during the 45 minutes allowed 
at the end of each day's run. (See Rule No. 424.) 

461. Following the registration at each night control, each car 
shall be delivered Into the custody of the officials of the tour at the 
official garage or parking station to be by them held at the owner's 
risk, and kept under direct charge and supervision of such officials 
or their agents until the time for starting on the following morning. 
Immediately after registration at night controls and before delivery 
to the official garage or parking station, the car may deliver the 
occupants (other than the driver and observer) and baggage at 
hotel and then must immediately proceed to the parking station. 
The observer must not leave the car until it is parked and the 
driver ready to leave also. 

462. Passengers and baggage may be taken on at the parking 
station after the car has been delivered to the driver and observer 
but before checking out In the morning, or at the hotel after 
checking out when no time shall be allowed. 

INTERMEDIATE CHECKING. — 463. Inter-control checking sta- 
tions shall be established In so far as may be necessary to stop 
speeding. Each driver shall receive a card when checking out in 
the morning which shall name the control stations and the time the 
car is due at each station, so that he may estimate his running 
time during the entire day. _ 

There shall be no appeal from the time registered by the official 
watches; drivers and observers shall be required to rectify their 
watches each morning with the "official time." 

4R4. Cars cnnnot check In ahead of time, except at the noon and 
night controls. 



OFFICIAL FORM OF CHECKER'S SCHEDULE 
Reliability Tour for Trophy 

(Date) 

Checker's Schedule day 1911, Control at. 



No.j 
1 I 



CAR | DRIVER ^OBSERVER | Arrived | Dep'ted 



3 I 



4 I 



Lata 



Official Checker. 



Car No. 



Remarks. 



Official Checker. 

OBSERVERS. — 465. Each entrant shall furnish at his own ex- 
pense one official observer for each car entered by him. All observ- 
ers shall be acceptable to and subject to the instructions of the 
promoter. - 

466. The entrant must arrange for the care and keep of his 
drivers and observers and pay any expenses connected therewith. 
He must also carry during the contest the baggage of each observer 
furnished by him. 

467. If the entrant Is an automobile manufacturer or dealer, or in 
any way connected with the manufacture or sale of automobiles, 
each observer furnished by him shall be: 

(a) A person who has been regularly and exclusively employed by 
the entrant by whom he is nominated for a period of not less than 
three months immediately prior to the contest, or 

(b) The entrant himself or an officer or director of his business, 

or 

(c) A dealer In the car made by the entrant, or 

(d) An owner of a car made by the entrant. 

468. If the entrant Is not an automobile manufacturer or dealer, 
the observer furnished by him shall be satisfactory to the promoter. 

469. Each observer shall be assigned to a car and shall ride each 
day in a different car and no person shall serve as an observer on 
any car in which he has any direct or indirect pecuniary interest. 

470. Observers shall report each morning at the official garage or 
park one-half hour before the announced starting time for the day, 
and take charge of the cars to which they have been assigned. 

471. Each observer will be responsible for the tools of each car, 
as per Rule 417. 

472. Each observer must note the length of time In minutes and 
fractions of each stop made: if the motor is stopped or if any work 
is done, and also record what work was done on the car during the 
stop, how many persons were working, tools used and how many 
minutes each person was working. (See Rules 486 and 500B.) 

474. The observer must see that the running card Is stamped or 
marked by the checker at each control or checking station and that 
his car does not pass a control or checking station before the time 
marked upon the running card, except at the noon and night con- 
trols, and also note whether the route is followed. 

475. The Referee shall be empowered to suspend any observer who 
neglects. Is incompetent, or for any other reason fails to fulfill the 
duties assigned to him, and to provide a suitable substitute at the 
expense of the entrant by whom the suspended observer was nomi- 
nated. 

476. It shall be the duty of each observer under all conditions and 
without evasion of this rule for any reason whatsoever to remain 
with the car until he has been relieved by the Chief Observer or 
obtained the driver's signature to a statement that he has with- 
drawn from the contest and to report every detail of the perform- 
ance of the car to which he is assigned, and all persons who operate, 
repair, assist or perform any action connected therewith. 

477. If an official observer shall desert a disabled car without first 
obtaining the driver's signature to a statement that he has with- 
drawn from the contest, the entrant who appointed such observer 
shall be disqualified and must either withdraw from the contest 
altogether or continue as a non-contestant. By desertion is meant 
leaving the car without taking with him the driver and passengers. 
This rule will disqualify but one of the cars of an entrant In case 
of multiplicity of entries. 

478. In addition to the surveillance of the cars in which they are 
riding, observers shall be required in so far as possible to make 
note of any other car which may be laid up alongside the road and 
whether the work being done upon it appears to be done on the 
tires or on the machinery and on what part of the car. 

479. At the end of the day's run, the observer must remain with 
the car throughout the 45 minutes allowed the driver In which to 
oil his car (Rule 440). and when this is done, leave the car at the 
same time and In company with the driver — and deliver to the 
chairman of the Technical Committee, or his delegated representa- 
tive, the "Running Card." after obtaining the signature of the 
driver upon said card and signing same himself. The driver shall 
in no esse be permitted to return to a car without the observer. 

480. Should any objection be made by the driver to the record, a 
report may be immediately made to the Chief Observer and by him 
it may be referred if necessary to the Referee for settlement. In 
the event of a dispute as to facts the Referee may require the 
driver to state his objection In writing. The record may also be 
Inspected by any other properly authorized representative of the 
entrant, who shall also have a right to register an objection and 
submit proof In support thereof. 
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481. At a control, or at a checking station, should the observer 
wish to leave the car he must not do so until relieved by some 
officials of the contest, who, at the same time, must appoint a relief 
observer, who shall remain with the said car until the regular 
observer returns to it. After he returns to the car, the regular 
observer must receive a report, orally or otherwise, from the relief 
observer as to whether anything was done on the car during his 
absence. 

482. Observers must not Interpret rules for entrants or drivers 
and cannot say what work may or may not be done without dan- 
ger of penalization, their duties being solely to record what is done 
and the exact length of time consumed in doing it. 

483. In case of a tire repair when the engine Is running the 
observer shall sign and hand to the driver a printed form on which 
is filled In the time consumed and see that the time Is added to the 
running time, as provided for In Rule 420. 

484. In the event of sickness or an accident to an observer, which 
shall make It an impossibility for him to remain with the car, or 
secure a substitute properly authorized, he shall select one of the 
passengers of the car as a substitute observer, who shall perform 
all of the duties pertaining to the position, and shall. In addition 
thereto, have his record signed by all the occupants of the car 
during the time he is on duty. 

485. When any work whether under penalty or non-penalty con- 
ditions Is being dorie on different parts of the car, making it im- 
possible for the observer to properly watch each operation, the 
observer may compel one of the workmen to stop until such time 
as he can properly watch him. 

The following is form of Observer's Card for use In reliability 
contests of Grades I, II and III. The card for each day's run 
should be of a different color and specify the various controls for 
the day: 

Car No 

RELIABILITY TOUR 

For TROPHY 

(Date ) 

OBSERVER'S CARD 
Read and Thoroughly Familiarize Yourself with the Rules, par- 
ticularly Rules No. 465 to No. 485, relating to Observer's duty. 
Sit beside driver from start to finish. 

Note the length of time in minutes and seconds that each man 
worked on a car at each stop and record it on this card. 

See that checker marks time on card at each checking station. 
Also on his own card. 

Don't leave car at any checking station without having had 
checker supply a relief observer, who watches the car during your 
absence. 

Gasoline — Record on back cover amount taken on and where. 

Oil — Record on back cover amount taken on and where. 

Water — Record on back cover amount taken on and where, if 
taken on at other places than official gasoline stations or night 
controls. 

Tires — Record number of tire troubles, nature of trouble and 
length of time each man worked on each trouble. 

Other Cars— Record troubles you saw other cars having, location 
on course, time, and what was the apparent trouble. 

Motor Stops — Record All motor stops, except at official gasoline 
stations, at checking stations, or when taking on gasoline. 

Tools — Bach observer will be responsible for the tools of the car 
handed him at the start of the contest, and will carry key for 
tool-bag. Give whatever tools are needed and see that they are 
returned to tool-bag after work is done, and that tool-bag is re- 
locked. The use of other tools than those carried In the tool-bag 
Is not permitted. Additional tools must not be carried by the 
operator or passengers. 

General Directions — Report at the official parking station one- 
half hour before the start each morning, when you will be assigned 
to the car with which you will remain until checked into the offi- 
cial parking station at night. After checking in at night, complete 
your written report of the performance, sign card, have driver 
sign It and hand it to the chief observer or referee. At the end of 
the day's run remain with the car until the lubricating Is com- 
pleted; and leave car when driver does. Do not interpret rules for 
entrants or drivers and do not say what may or may not be done 
without penalization. When repairs are being made on car and 
men are working on different parts at the same time, making it 
Impossible for the observer to properly watch what Is being done, 
the observer may compel one or more of the workmen to stop 
until he can properly watch them. 

Record any departure from the route marked out by the pilot 
and given in route program. 

Do not desert a disabled car without first obtaining the driver's 
signature to a statement that he has withdrawn from the contest. 

Record everything that is done and the exact length of time 
consumed In doing it. Leave it up to the officials to determine 
whether a penalty shall be inflicted or not. 

In case of tire repairs while the engine Is running, the observer 
shall take note of time consumed and see that the time Is added 
to the running time to the next control and to all future controls 
during that day. 

Checking Stations — Hand car to head checker, see that he marks 
the checking time on it and gives It back. 

First Day (Date) 

Touring Car 

Car (Name) Class A Div or 

Runabout 

Passengers 

Entrant 

Driver 

Observer 

Leaving Time A. M. 



Started A. M. 



minutes at will 

be allowed for lunch and the taking on of gasoline, oil and water. 
Note on back cover hereof amount of gasoline, oil and water 
taken on. 

Arrived M. Departed M. 

Arrived M. Departed M. 

Due P. M. 

Revised Due P. M. 

Revised Due P. M. Arrived P. M. 

Revised Due P. M. 

Observer and driver must not leave car until same has been de- 



livered to chief observer after lubrication, etc., ready for next 
morning's start. 

Remarks: 



This is an accurate record of above car in this day's run. 



Observer. 



Penalizations and Car Record 
Observer should mark everything that takes place 
during day, all work done on car, time consumed for 
work done on car, time consumed for work and all 
details called for by the Rules of Contest (replace- 
ments, adjustments, motor stops, etc.) 


POINTS 


Don't Mark 
Here 



















I agree that record of above car as shown on this card is correct. 



Driver 



OBSERVER'S SCORE CARD 



PLACE TAKEN ON 


Gasoline 
Gallons | 


Oil 
Pints 


Water 
Gallons 



































Tire Observations 

State nature of trouble and where it occurred, number of men 

working on each repair and minutes consumed. 
Make of Tires 





Was Motor 
Running? 


Time 























Observations on Other Cars 



Return to chief observer or referee at the night control. 

ROAD REGULATIONS.— 486. Entrants and official representa- 
tives of entrants shall conform to all laws, ordinances and rules of 
the road, and any entrant or official representative of such entrant 
violating any of the provisions of these rules, or who shall fall to 
show due consideration to the officials or other participants in the 
tour, or other users of the highways, may be disqualified or penal- 
ized, at the discretion of the referee. 

486A. An overtaking car which Is traveling on a faster schedule 
than a car overtaken may not, immediately after overtaking the 
slower schedule car, slacken its pace, but must continue such pace 
until it is a reasonable distance beyond the car overtaken. 

487. Any car whose owner or driver shall be arrested for a viola- 
tion of speed laws, or of any law or ordinance, may be disqualified 
or penalized, at the discretion of the referee. 

488. When road conditions are so bad that a car cannot get suffi- 
cient traction to move, or Is ditched, and reasonable effort has been 
made to extricate it, towing or other external means may be used 
to relieve the immediate distress only, but under no circumstances 
shall a car enter a night or any other control except under Its own 
power. During such work of extrication the passengers need not 
necessarily remain In the car and may assist in the work. When 
towing or assistance from any external source shall have been re- 
ceived by a car its observer shall make a full and complete report 
to the referee, giving time, place, conditions, distance of tow and 
any other details. 

The sense of this rule is not to permit the towing of a car for any 
considerable distance, and only where traction cannot be had. 

489. All replacements, adjustments and repairs shall be done only 
during the dally running time. 

490. The pacemaklng car shall precede the contestants not fewer 
than fifteen minutes ahead of the first car and maintain the run- 
ning time of Division 7A between any two checking stations. 
Where local conditions are factors, modifications of this rule may 
be made by the referee, due notice of same being given to con- 
testants. 

491. Contesting cars must not pass the pacemaklng car unless It 
is running behind its schedule. Should a contesting car pass the 
pacemaklng car it takes the pacemaker and his flag and must set a 
pace not In advance of that which the pacemaklng car should 
have set. 

492. Should the contesting car fail to maintain the proper pace- 
making pace, It must surrender the pacemaker's flag to the next 
ear that Is suitable to take up the pace. 

493. The pacemaker's flag shall be a navy blue field, with diagonal 
white bar, which must be stretched over the rear of the pacemaklng 
car and secured at Its four corners. 

494. Cars unintentionally leaving the course must return to It at 
the point whence they left, under penalty of disqualification. 

495. Cars intentionally leaving the course to make repairs must 
be disqualified. 

NON-PENALTY ALLOWANCES.— 496. At noon or night controls 
tanks for lubricating oil, gasoline and water may be filled without 
penalty. 

497. For replenishments of oil, gasoline or water at any other 
places the penalty Is 3 points for each occurrence. (See 424-425-426.) 
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498. Oil or grease may be added to or may be drawn off the 
various cases when necessary without penalty during the forty-flve 
"iS" 1 ^ "-"owed for oiling at the end of each day's run. (Rule 424.) 

'_5. e J )Ia f ,ng of storage or dry batteries will be allowed at any 
Ul 5? wl'hout penalty outside of controls. 

IlPJUS L ifiJ! VANCB8 «— See Rui «» «»-«<>. 

MOTOR STOPS.— 600. The following rules govern Motor 8top«: 
All motor stops are penalized at one point per minute, except as 
stated hereunder: 

(a) If a motor stalls and is started within one minute there 
shall be no penalty; for the time the motor Is stopped in excess of 
the one minute a penalty of one point per minute or fraction 
thereof shall be Imposed, no work being done. 

(b) Motors may be stopped without penalty during the period 
occupied by repairs or replacements for which penalties are Im- 
posed. 

(c) Motors must be kept running during tire repairs; If stopped 
during such tire repairs a penalty of one point per minute will be 
imposed during the period of stoppage. 

(d) Motors may be stopped while gasoline and oil are taken on 
in controls or at points over 100 miles out of controls, where the 
distance between controls exceeds 100 miles. 

(e) Motors may be stopped at controls or checking stations only 
after the car has been checked. 

600A. The use by a contestant of any part or supply which may 
be carried by any other car accompanying the tour as a contestant 
or otherwise, or which constitutes a part of Its make-up or equlp- 
m f nt v, sha11 caus e the disqualification of the car. 

BOOB. In recording time to be penalized the operator of the car 
and the observer must mutually agree as to the time when work 
commences, which shall be Immediately recorded on the observer's 
card, and as to the time when such work ceases, which shall also 
be likewise Immediately recorded. 

NON -CONTESTANT. — 601. Non-contesting cars must wear a 
sign or banner, approved by the referee, bearing the words "Non- 
Contestant in letters four Inches high oft the sides and front, and 
such cars shall be subject to all the road rules and regulations of 
the contest. 

501A. A car having withdrawn from the contest will be permitted 
to continue the run, but without the official numbers, and all ban- 
ners and numbers must be surrendered to the Referee as soon as 
the car be withdrawn and the words "Non- Contestant" displayed, 
as provided In Rule 601. 

FINAL OUTDOOR OPERATIVE TEST8. — 602. The following 
tests are Imperative at the completion of the contest, before the 
cars are washed. In Grades 1 and 2: 

60$. Brake Test — The car under test approaches a line across the 
roadway at Its competing speed In the contest, as set by an official 
pacing car, one set of brakes Is applied and the distance measured 
In which the car comes to a stop. The other set of brakes are 
similarly tested. 

A perfect brake stops the car in fifty (60) feet or under; a penalty 
of one point per foot or fraction thereof is Imposed for distances 
above fifty- (60) feet. 

604. Clutch Test — The front wheels of the car are rested against 
a vertical eight-Inch curb, the low gear Is engaged and the clutch 
let in. Failure to spin rear wheels, stall the motor or climb curb 
would be a bad clutch, for which a penalty of five points is im- 
posed. 

606. Transmission Test— Car must be driven on all different for- 
ward speeds and reverse. Failure to drive on any one speed incurs 
a penalty of twenty-five (26) points. 

606. Motor Tests — (a) Gasoline cars, driving with open and closed 
throttle and advanced and normal spark to test firing. Penalty of 
five (6) points Is Imposed for each cylinder not firing. 

(b) Steam Cars — Test to see If motor runs with open and closed 
throttle; If valve slide action is operative; if running temperature 
and pressure of steam are possible; If engine simples or compounds; 
and note if various gauges and controls are operating properly. 
Penalizations as per penalty schedule. 

607. Penalization of Accessories — Speedometers, odometers, lamps, 
horns, clocks, storm fronts, tops, baggage trunks, tire carriers and 
other accessories shall, at the option of the promoter, be penalized 
for work done upon them and for breaks and lost parts at final 
examination, which penalties WILL, NOT COUNT AGAINST THE 
CAR, but against the accessories carried. 

ROAD PENALTIES. — 508. All cars shall start with a clean score. 

Any car which for any reason discontinues as a contestant shall 
be penalized 1,000 points In addition to all previous penalizations. 

A car which falls so far behind ihe contest that It falls to report 
at the night control within 12 hours of Its official running schedule 
shall automatically withdraw as a contestant. 

Where any portion of a car serves a dual purpose, one part being 
penalizable and the other non-penalizable, any work done or repair 
or replacement made on said part shall be penalized. 

609. Time — At all controls or checking stations a car Is given a 
three-minute leeway. If due at a station at 10 o'clock, it has until 
10.08 to arrive. The head checker must call aloud, or otherwise 
announce the time, so that waiting contestants can check through 
during their proper three-minute leeway. 

610. Cars cannot check In ahead of the time marked on the run- 
ning car, except at the noon and night controls, under penalty of 
disqualification. 

611. After the expiration of the three-minute leeway each arrival 
shall be penalized one point for each minute or fraction thereof. 
(See Rule 461.) 

612. Work — In penalizing for work done on a car. by Its driver 
or passengers, a penalty of one point per man per minute, or frac- 
tion thereof, shall be Imposed. 

512A. In penalizing for work done on tires while motor Is not 
running, a penalty of one point per minute, or fraction thereof, 
shall be imposed. 

618. Penalty for Outside Work — Where work Is done on a car by 
any one other than the driver or passengers, the penalty will be two 
(2) points per man per minute, or fraction thereof, for each of such 
outside persons. 

614. Work In Running Time — Work must not be done on a car 
between the time It leaves the official garage and crosses the start- 
ing line and between the time it crosses the finishing line and 
enters the garage at the end of the day's run. 

Repair work cannot be done In the official garage. 

616. Replacement — (a) Where a replacement Is made by the 
driver or passengers, the penalization Is 2 points per man per 
minute or fraction thereof. 

(b) Where a replacement is made by workmen other than the 
driver or passengers, the penalization is 4 points per man per 
minute or fraction thereof. 



FINAL EXAMINATION PENALTY 

516. At the close of the contest, each competing car, after being 
properly washed, shall be delivered to the Technical Committee, 
who shall record all adjustments, replacements or repairs which 
would be necessary to place each car In a safe and satisfactory 
condition, and penalties therefor shall be Imposed In accordance 
with the following Fixed Penalty Schedule: •■ • 

(Parts of cars not enumerated in the schedule, which are dis- 
covered to be faulty, Impaired, lost or loose, shall be penalized In 
due proportion to those therein enumerated.) 

FIXED PENALTY SCHEDULE 

Lubrication. Fan belt lost > 

Broken oil feed 3 Fan pulley broken flange... 26 

Inoperative oil feed 3 Ignition. 

Leaky oil connection 1 Loose terminal 1 

Loose oiler 8 Broken terminal 2 

Disabled oiler 20 Dead battery 2 

Lost grease cup 2 Lost commutator cover 2 

Loot>e grease cup 1 Disabled commutator 20 

Carburetlon. Inoperative Ignition control. 6 

Broken gasoline line 2 Disabled magneto 20 

Leaky gasoline line 1 Loose magneto 4 

Leaky gasoline tank 1 Ignition shaft loose 1 

Leaky gasoline petcock.... 1 Steering. 

Disabled throttle control... 16 Broken tie rod or drag link. 600 

Broken or loose manifold... 15 Bent tie rod or drag link... 26 

Brakes. Broken steering rod 600 

Broken operating devices.. 100 Bent steering rod 26 

Broken brake 100 Faulty steering gear 600 

Loose operating devices 2a Loose steering connections. 16 

Bent reach rod 4 Broken steering knuckle.... 600 

Bent reach rod lever 2 Bent steering knuckle 16 

Running Gear. Broken front axle 800 

Broken spring leaves each. . 5 Steering gear loose on frame 2 

Broken spring clips each... 15 Steering column finishing 

Broken spring seating 16 plate on dash lost 2 

Loose spring clip 1 Yoke pin loose • 

Loose spring horn 15 Yoke bearings loose 6 

Broken frame side member. 600 Machinery Parts. 

Broken frame cross member 150 Broken valve 6 

Bent frame pieces 75 Broken or Impaired valve 

Broken strut rods 25 spring 2 

Broken torsion rod 25 Broken cam 200 

Lost muffler 6 Broken camshaft 200 

Broken muffler 3 Broken crankshaft 200 

Loose muffler 2 Bent crankshaft 250 

Muffler cut-out wire broken 1 Broken valve rocker arm... 10 

Muffler final exhaust loose.. 1 Broken push or valve lift 

Muffler nut lost 1 arm 10 

Muffler union loose 1 Broken transmission shaft. . 100 

Broken wheel 100 Broken cardan shaft 100 

Loose wheel spoke o Broken driving chain 30 

Broken wheel spoke 10 Broken gear or pinion 25 

Wheel spindle loose 10 Broken bearings 10 

Wheel bearing loose 5 Broken body or chassis bolts 2 

Broken running board 6 Loose body or chassis bolts. 1 

Broken fender iron Lost body or chassis bolts.. 2 

Broken fender Broken clutch 260 

Loose fender Broken or impaired unl- 

Fender screw lost 2 versa! Joint 60 

Step bracket broken 6 Broken or lost bonnet fast- 
Step bracket nut lost 2 ener 2 

Lost mud apron 8 Loose bonnet fasteners 1 

Broken mud apron 5 Broken or Impaired sprags. 6 

Broken rear axle 300 Broken shock absorbers.... 6 

Rear axle housing parted.. 150 Loose shock absorbers 2 

Spring strap lost 2 Engine hanger bolt broken. 2 

Spring bracket bent 15 Engine bolt loose 2 

Shackle bracket loose 2 Cylinder head plate leaking. I 

Bumper plate lost I Steam. 

Hub flange bolt broken l Leaky condenser 20 

Cooling. Leaky generator 60 

Leaky water connection.... 1 Faulty thermostat 20 

Leaky radiator ™> Faulty pilot light 20 

Loose radiator 4 Faulty flow motor 20 

Disabled water pump 16 Faulty gauge 6 

Inoperative fan 2 steam leak In line 1 

Leaky water Jacket 60 water leak in line 1 

(In cases of leaky radiator or water Jackets, recognition must be 
taken of the degree of leakage and the amount of fixed penalty 
modified accordingly.) .... , »v. 

517. Front and Rear Axles — No penalty shall be imposed when tne 
spread between the two front or two rear wheels, measured at the 
ground, is one-fourth Inch or less. When the spread exceeds one- 
fourth Inch, the penalty shall be five points for each one-eighth Inch 
or fraction thereof. 

618. Springs— A sag of one Inch is permitted without penalty 
For each additional one-half Inch, or fraction thereof, five points. 

519. SUMMARY OF PENALTIE8.— Time— 1 point per minute, or 
fraction thereof, late in arrival at any control or checking station. 

Work. — 1 point per man per minute, or fraction thereof, for labor 
by driver or passenger. ' 

1 point per minute, or fraction thereof, for work on tires whilst 
motor is not running. 

2 points per man per minute, or fraction thereof, for labor t>y 
workmen other than driver or passengers. 

2 points per man per minute, or fraction thereof, for replacement 
of damaged parts by driver or passengers. 

4 points per man per minute, or fraction thereof, for replacement 
by workmen other than driver or passengers. 

3 points per occurrence for replenishing gasoline, oil or water, 
outside of fuel controls. 

MOTOR STOPS. — 1 point per minute, or fraction thereof, for 
motor stop when no work Is done. No penalty for motor stop dur- 
ing period when work Is being done on car, for which work or re- 
placement a penalty Is imposed. (See Rule 600.) 1 point per min- 
ute If motor Is stopped during work on tires. 

FINAL OUTDOOR OPERATIVE TESTS.— Brake Penalties.— 6» 
feet perfect: for each foot, or fraction thereof, over this distance, 
1 point. (See Rule 503.) ^ . 

Clutch.— 6 points for failure to climb curbs, spin rear wheels or 
stall motor. (See Rule 604.) 

Gear Set. — 25 points for failure to drive on any forward speed or 
reverse. (See Rule 505.) 
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Motor Test. — 6 points for each cylinder not firing. (See Rule 506.) 

Front and Rear Axle*. — No penalty for one-fourth Inch spread 
between wheels; 5 points for each additional one-eighth inch, or 
fraction thereof. (See Rule 617.) 

Spring*. — No penalty for sag of one inch; 6 points for each addi- 
tional one-half inch, or fraction thereof. (See Rule 618.) 

Final Examination Penalties per Fixed Penalty Schedule. (See 
Rule 616.) 

AWARDS. — 620. At the close of the contest and after receipt of 
the report from the Technical Committee of their final examina- 
tion, the Referee shall post on the bulletin board at official head- 
quarters (Rule 442) his decision as to the awards. 

621. The awards shall consist of certificates, each setting forth 
In detail the performance of the car on the road and its condition 
upon the final examination. 

622. Where trophies are competed for, the trophy in each class or 
division shall be awarded to the entrant whose car completes the 
contest with the least number of points to Its debit. 

NON-STOP RUN. — 523. A run without an Involuntary stop of the 
car outside of controls, except for tire trouble or on account of 
traffic congestion, shall be known as a non-stop run. 

The motor must be kept running continuously while outside of 
controls. 

The car may be brought to a standstill at any time, no work 
being done, and the motor kept running. 

Stops for tire repairs or replacements with the motor kept run- 
ning, are permissible. 

Non-stop certificates may be Issued to contesting cars in Grades 
1 and 2 who conform to the requirements of the "Non-Stop" defini- 
tion in a contest exceeding 1,000 miles In length. 

PROTESTS AND DISQUALIFICATION. — 624. A written protest 
may be filed with the Referee by any participant in the tour, but 
must be accompanied by the sum of twenty- Ave dollars. If the 
protest is not sustained, this sum will be forfeited to the Contest 



Board; but if the protest is sustained the protest fee will be re- 
turned to the person making such deposit. No protest not con- 
forming to the above requirements will be considered. Each protest 
will be acted upon at the earliest practicable moment 

(a) A protest relative to classification, validity of entry or per- 
taining to the course shall be made such time before the start of 
the contest as the Referee may determine and announce to com- 
petitors. 

(b) A protest against any decision of the Technical Committee 
shall be made within three (3) hours after the decision is an- 
nounced. 

(c) Any protests as to unfair rulings, foul driving, routes, etc.. 
shall be made within twelve (12) hours after the occurrence. 

(d) Any other protests may be made during the tour or within 
twenty-four (24) hours after the tour is concluded and before any 
award Is made. 

625. No entrant or his official representative shall be disqualified 
until he shall have been notified of the act complained of, and if 
the act be denied, he shall be given a hearing, after which a de- 
cision shall be rendered. Upon notice of disqualification the Referee 
may compel him to cease to run In the contest and in that event 
the official numbers shall be removed from his car, and such entrant 
shall not receive any certificate, but shall be mentioned in the 
records as having been disqualified, and no entrant of any car that 
may be disqualified shall have any claim of any kind or nature 
whatsoever against the Promoter or against the American Auto- 
mobile Association or any members of any committee or any official 
of the contest, because of such disqualification, or the publication 
thereof, or failure to mention the performance of the disqualified 
car prior to Its disqualification. 

626. Subject to General Rule*. — Reliability contests shall be gov- 
erned by the foregoing Special Rules, and on all points not specifi- 
cally referred to therein shall be subject to the General Rules, No*, 
1 to 81. 
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New Stearns Establishment in New York 

Stearns Company Takes Over Sale of Its Gars, This Work Having Been 
Done Heretofore by Wyckoff, Church & Partridge 



<j5»r 



ANNOUNCING in last week's issue of The Automobile 
the dissolution, by mutual consent, of the arrangement 
that heretofore obtained between the F. B. Stearrts 
Company, of Cleveland, Ohio, maker of the well-known Stearns 
automobile, and Wyckoff, Church & Partridge, distributors in 
New York, no attempt was made to depict the preparation that 
the Stearns Company is undergoing for the handling of its 
product, and the taking care of its clientele, due to the fact 
that the hew Stearns salesroom and service department was 
not sufficiently near completion to warrant the making of 
illustrations. The new Stearns establishment is located at 
Broadway and Fifty-seventh street, New York City, on the corner 
that was formerly occupied by the Hartford Rubber Works, 
and Fig. i shows the store with its expanse of plate glass, 
reaching for the whole length of the building along Fifty-seventh 
street, as well as upon the front facing Broadway. The in- 
terior of the store is shown in part in Fig. 2. 



Plans are under way for a service department that will 
progress with the necessities, and means will be available whereby 
the users of Stearns cars will be afforded prompt relief as the 
occasion requires. The company points out that increased activity 
along progressive lines and direct responsibility are features in 
its new policy, and that the demand for Stearns automobiles is 
on such a broad and comprehensive basis that the new undertak- 
ing is justified. 

The management of the metropolitan branch has been intrusted 
to W. Arthur Lesser, whose well-known ability will be backed 
by the skill and assistance of a competent staff, including Frank 
W. Post, Jr.; C A. Ackerman, and T. Mackenzie Alexander. 
The final touches are being put upon the new establishment, 
and pressure is now sufficiently relieved so that Vice-President 
Roy F. York, and Treasurer Edward F. McEwen, and Adver- 
tising Manager Henry H. Hower are enabled to return to 
Cleveland and assume their respective posts of duty. 




Fig. 1— Exterior view of the new Stearns headquarters at the Fig. 8— Corner of the salesroom, showing two Stearns chesses, 
irner of Broadway and FUty-seventh Street, In the midst of which were the first to arrive for display in the new establishment 



corner 

"Automobile Row" 
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T r « 0 « Item* of Automobile Interest From 

UP from tile bOUtH theSectlonBelowMaeoo* Dixon'. 
Line — Loul« Wile Show ■ Huge Succeu 



Louisville, Ky., March 20— Amid the blowing of siren horns 
and the ringing of electric bells, the fourth annual exhibition 
of the Louisville Automobile Dealers' Association passed into 
history Saturday night, bringing to a close the biggest and most 
successful show ever held south of the Mason and Dixon line. 

The show held attention for four nights and three days, be- 
ginning Wednesday evening and lasting until Saturday, and 
was a fitting introduction to what is destined to be the best motor 
year for all concerned. It is estimated that not less than 20,000 
persons visited the First Regiment Armory, said to cover more 
floor space than any other building south of the Ohio River, 
during the exhibition. And it is stated by visiting tradespeople, 
as well as local automobilists and dealers who have attended 
shows elsewhere, that the armory is one of the most suitable 
buildings in the country in which to hold a successful automobile 
show. 

Fully 100 cars were sold, representing $200,000. Each make of 
machine was shown in from one to seven different models. 
Every one of the 40 exhibitors, who had on display a total of 
250 cars, aggregating in value $350,000, expressed himself as 
more than well pleased with the results of the show. In the 
exhibits were exploited everything known to the automobile in- 
dustry from the popular priced runabouts to the highest powered 
and most luxuriously appointed motor masterpieces. 

So successful was the show from every point of view that 
Prince Wells, president of the Louisville Automobile Dealers' As- 
sociation, has already requested reservation of the armory for 
the 1012 exhibition. Several of the dealers have already spoken 
for space next year. 

Following is a list of the makes of cars exhibited at the Louis- 
ville Automobile Show: Autocar, Brush, Cadillac, Case, Chalm- 
ers, Cole, Columbia, E-M-F, Firestone-Columbus, Flanders, 
Franklin, Haynes, Hudson, Hupmobile, Interstate, Buick, 



Kissel Kar, Krit, Locomobile, Marion, Marmon, Maxwell, 
Mitchell, Motorette, Oldsmobile, Overland, Packard, Peerless, 
Pierce Arrow, Premier, Rambler, Reo, Sampson, Stearns, Stev- 
ens-Duryea, Stoddard-Dayton, Studebaker, Velie, Winton Six, 
Speedwell. 

Electrics : — Baker, Babcock, Columbus, Detroit, Fritchie, Hupp- 
Veats, Rauch & Lang, Studebaker and Waverley. 

Trucks :— Alden Sampson, Autocar, Frayer-Miller, Gramm, 
Hart-Kraft, Morgan, Packard, Rapid and Victor. 

The only Louisville-made vehicle at the show was the Longest 
truck made in the shops of Longest Bros., of this city. 

The automobile has been the most potent influence for good 
streets and improved highways the South has ever known. It 
has brought to Louisville an industry whose field is far-reach- 
ing. It was just about ten years ago that the first automobile — 
a rude buckboard affair — reached this city. 

To-day about 1,300 cars, as fine a collection as could be found 
in any Southern city, are owned by Louisville residents, while 
throughout the State the motor car is fast supplanting the family 
driving horse, there being about 3,000 machines in Kentucky. 
Comparing the number of cars in Louisville this year with the 
number owned in March, 1010, an increase of 450 cars is shown. 

A scheme of natural decorations was followed out. Magnolia 
trees — not artificial but real — were used in profusion, while imi- 
tation brick walls separated the exhibits. Smilax, evergreens, 
palms and other green things were used lavishly and the effect 
was that of a great park. The Imperial Band furnished the 
music. 

Preceding the opening of the show a dinner was given at The 
Seelbach. Besides the members of the association, a number of 
city officials were present. 

Prince Wells is president of the dealers' association; E. G. 
Reimers is vice-president and Philip Longest is secretary and 
treasurer. He succeeded Hubert Levy, who, after much hard 
work for the show, was compelled to take a vacation because 
of ill health. 

While trie Ford line was not represented at the show, the local 
representative, the Banks Motor Car Company, exhibited in- 
dependently at its quarters at 437 South Second street. 




VIEW OF FIRST REGIMENT ARMORY'S BIO DRILL HALL, WHERE LOUISVILLE AUTOMOBILE SHOW WAS HELD 
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GENERAL VIEW OF THE FIR8T SHOW OF THE PITTSBURG. AUTOMOBILE SHOW ASSOCIATION (INC.) 



V *■ 1VT o Happenings of Importance In the Way of 

l^aStem XNeWS Showa, Trade Itema, Etc, That W1U Prore 
of Interest — Showa at Pittsburgh and Syracuse 



The Pittsburgh Show Season Opens With the First Exhibition 
of the Local Show Association in the Huge Exposition Building 
— The Syracuse Show Was a Record-Breaker from Every 
Standpoint— Trade and Other News 



Pittsburgh Show Season Opens 

Pittsburgh, Pa., March 20 — Unique in its arrangement and 
distinctly successful in the number and character of its ex- 
hibits is the first Exposition Automobile and Aeroplane Show, 
which opened at the Point Saturday night, March 18, under the 
auspices of the Pittsburgh Automobile Show Association, In- 
corporated. About 7,500 people passed through the turnstiles 
the opening night. 

They were surprised and delighted with the beautiful interior 
of the great Exposition Building, for its magnificent color scheme 
of red, white and gold, its thousands of Elblight lights, hun- 
dreds of yards of natural vines, beautiful displays of potted 
plants and commodious palm garden rest rooms made a scene 
which surpassed in general attractiveness any automobile show 
ever seen in this city. High above the long line of automobiles 
hung the huge tire wheel, 12 feet in diameter, on each side of 
which was the painted reproduction of the automobile poster 
girl. 

Great canvases 18 x 26 feet, on which were fine oil paintings, 
stretched around the walls of the immense show room, offered 
a novel and inspiring background for the motor cars. The ef- 
fect of the decorations and show arrangement was decidedly 
pleasing and show experts who have visited all those events 
held so far this year pronounce the work of Manager Thomas 
Cochran and his associates, E. A. Williams, Elias Lang, Julian 
B. Howe, E. E. Gregg and J. H. McClaren, a success from every 
artistic standpoint. 



The exhibits of cars at the Exposition Show are large and 
varied. In all, 56 makes are presented, a total of 159 models of 
pleasure cars and 22 models of trucks. These vehicles range in 
price all the way from $450 to $6,000. They are arranged in 
long aisles, the truck exhibit occupying the north side of the 
great building and the automobiles the center and the south side. 
The accessory exhibits, numbering 44, are ranged around the 
balcony and are easily reached by winding stairs leading up from 
the first floor. 

The aisles are marked by high sign posts mounted upon pede- 
stals consisting of columns of frosted white .imitation granite, 
bearing cross arms of white and showing the names of the ex- 
hibitors in raised letters, which carry out the rich color scheme 
of the entire show, red, white and gold. All of the 65,000 square 
feet of floor space in Exposition Hall is taken and many ap- 
plications were turned down. There is a motor boat exhibit at 
the east end of the hall. 

Music for the entire show is furnished by Walter Blaufuss 
and his band of 38 pieces. Thursday night, March 23, has been 
set aside for classic or society night, when this band will render 
a strictly classic program. The show will close Saturday. 

A complete list of the exhibits follows : Abbott, Alco, Auburn, 
Bergdoll, Brush, Clark, Correja, Crawford, Cutting, Detroit, 
E-M-F, Everitt, Flanders, Great Western, Halladay, Haynes, 
Hupmobile, Kline Kar, Knox, Lexington, Lion, Moon, Oakland, 
Ohio, Oldsmobile, Otto, Overland, Paige-Detroit, Penn "30," 
Rambler, Regal, Selden, Speedwell, Studebaker Electric, Stude- 
baker "40," Thomas, Velie, Westcott. 

Trucks :— Alco, Atterbury, Chase, Crown, Gramm, Kelly, Knox, 
Penn "30," Wilcox, Speedwell. 

Accessories :— Air Tight Steel Tank Co., Pittsburgh Auto Lamp 
Repair Co., Mutual Wind Shield Co., The Square Deal Co., Du- 
quesne Auto Parts Co., Electric Automobile Horn Co., Globe 
Garage & Auto School, Liberty Auto Tire & Supply Co., Hoover 
& Hurst, Pneumatic Tubeless Tire Filler Co., W. G. Bratton, 
Geo. W. Stephenson, Kent-Bell Company, Meyers Bros., Ben 
Starr, Hydraulic Oil Storage Co., Williams & Co., The H. W. 
Johns-Manville Co., Atlantic Refining Co., E. Edelman & Co., 
Petroleum Products Co.. Pittsburgh Auto Equipment Co., Joseph 
Woodwell Co., Haynes Measuring Pump Co., Automobile Acces- 
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sories Co., Duquesne Auto Accessory Co., E. J. Thompson Co., 
Edward A. Wetland, H. A. Haymaker & Co., The Grady Manu- 
facturing Co., Mutual Auto Accessories Co., Duquesne Cycle 
Co., Waverly Oil Works, Eyler & Henry, R. D. Nuttall Co., 
Union Electric Co., Star Speedometer Co., A. A. Marshall, W. 
B. Deshon, Cleaning Devices Co., Win. Miller Sons & Co., L. E. 
Dare, Franchise Americaine Co., Walden-Dyott Co. 



Show Stimulated at Syracuse 

Syracuse, N. Y., March 20— The third annual automobile 
show given by The Automobile Dealers' Association of Syracuse 
at the State Armory in this city, which closed Saturday, was 
a record-breaker from every standpoint, and the manager, W. 
R. Marshall, and every member of the association, all of whom 
worked early and late for the good of the big show, may 
congratulate themselves upon giving what a number of visiting 
veterans were pleased to term the best show of the year, aside 
from the national events. It was an exhibition uniquely suc- 
cessful in the matter of decorations, entertainment, attendance 
and of sales. Moreover, the sales beat all records, and if 
signs count for anything, all former highwater marks of pur- 
chases of motor vehicles in Central New York will be exceeded 
during 191 1. 

Last year's show far exceeded the first in extent, and the 
one which closed to-day was fully 50 per cent, larger than that 
of 1910. The display of pleasure cars was a notable one, both 
in the number of vehicles shown and in the richness and general 
attractiveness of appointment. Among the makes not hereto- 
fore shown at a Syracuse show were the Moon, Paterson, 
Cutting, Mclntyre, Moyer, Matheson, Baker Electric and Colum- 
bia, all on the main floor, while in the basement were seen the 
Overland, Lion, Case and Mitchell. 

The show closed at 11 o'clock Saturday night with the 
simultaneous "honks" of all the automobiles grouped in the 
Armory. There were 6,000 in attendance, a record last-day 
crowd, which made a total attendance for the week of 30,000, 
establishing a new record. 

Motor cars valued at over $150,000 were sold during the 
week, and the sales of accessories amounted to $25,000. The 
Syracuse makes of cars — Moyer, Franklin and Chase — had most 
satisfactory sales through the week. The accessories trade beat 
all previous records. 

The cars which proved the most popular with the buying 
public during the show were those ranging in price from $1,500 



to $2,500. However, the agents for high-priced cars report a 
successful week, while those who handle cars under $1,500, espe- 
cially under $1,000, runabouts and small touring cars, were on 
the closing night congratulating themselves when they finished 
figuring the week's receipts. 

The $150,000 worth of cars mentioned represents more than 
50 cars. Besides these actual sales there are many "prospects" 
lined up which the dealers expect to supply before the sum- 
mer months roll around. 



To Make Saurer Truck in Jersey 

Plainfield, N. J'., March 20 — The Saurer Motor Company, 
a recent incorporation formed to acquire the American rights to 
manufacture the Saurer truck, has perfected its organization and 
is preparing to start immediately to produce at its local plant 

The company is incorporated under New Jersey laws for $1,- 
600,000. The line to be made at the American factory includes 
three, five and seven-ton trucks. 

C. Philip Coleman is president; Frank S. Richardson, treasur- 
er, and Vernon Munroe, secretary. The directorate includes the 
above and William D. Sargent, Frederick H. Eaton, Charles H. 
Sabin, Otis H. Cutler, W. G. Pearce, Benjamin Strong, Jr.; Ar- 
thur H. Lockett, Hunter Marston and George B. Case. 

A service department will be conducted in connection with 
the company. 

Hyde Leaves Bosch Company 

Harold Hyde, advertising manager of the Bosch Magneto Co. 
for the past two years, has severed his connection with that 
company and left for an extended fishing trip in the South. 

Mr. Hyde has not announced his future plans as yet; but after 
enjoying a rest will undoubtedly again enter the field where he 
is well and favorably known. 




Olds Works to Be Doubled 

Lansing, Mich., March 20 — For the purpose of doubling its 
capacity the Olds Motor Works will build an addition to its pres- 
ent plant, and surveyors are already on the ground. The build- 
ing in contemplation is to have three stories and basement It is 
to be 758 feet long by 74 feet in width. It will be an assembling 
area. Material such as machined parts, assembled frames and 
complete motors will be delivered to this building from the main 
machine shops and will pass through the 
various stages of assembling from one 
end to the other, where they will emerge 
as complete automobiles. 

Special attention will be given to final 
inspection and a half-mile plank track 
will be utilized for final tests. 



Fosdick to Stevens-Duryea 

Harry Fosdick, well known in New 
York and the East as a sales repre- 
sentative, has been appointed general 
sales manager for the Stevens-Duryea 
Company at Chicopee Falls, Mass. Mr. 
Fosdick has handled the Winton and 
Fiat cars since 1899. 



General view of the interior of the State Armory, Syracuse, N. T., during the recent auto- 
mobile show 



E-M-FTto Have Spur 

Port Huron, Mich., March 13— The 
E-M-F Company is securing the right of 
way for a spur track of half a mile 
which the Grand Trunk Railway will lay 
to its factory. 
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T» mi . « •••.t . High Lights In the New* From 

By Wire From the West ,heMi..i» S i PP i v.iuy «»d Be- 

yond — Denver Show ■ Succeaa 



Buyers Flock to the Denver Exhibition— All Overland Cars to 
be Hereafter Built at Toledo— Velie Company Will Build 
Trucks— Fire Fails to Stop Haynes Company 



Denver Show Draws Buying Crowds 

Denver, Colo., March 18— The annual Denver show, which was 
staged for five days in the Coliseum in this city, came to an 
end this evening after a most successful run. As is usual with 
these exhibitions, this, the fourth annual display of motor cars and 
accessories, was one of the largest of the year on the minor 
circuit, there being 75 different exhibitors this year as against 
58 last year. Of these 34 displayed cars, whereas last year only 
19 agents had space in the building. The show included more 
than 100 different motor vehicles. 

All of the 22,000 square feet of space was taken, the main floor 
being devoted entirely to pleasure cars, while in the lobbies were 
located the commercial vehicles with one section set aside for 
motor cycles. The display of accessories was made in the boxes 
surrounding the main hall, there being 60 of these. 

That this section of the Far West is interested in motor cars is 
shown by the attendance. Not only did the Denverites support 
the affair liberally but the country dealers and their farmer con- 
stituents came from towns within a radius of a couple of hundred 
miles, the result being that business was good throughout the 
week. Not only were many retail orders booked but Denver 
agents found it possible to place agencies in several towns where 
heretofore they had not been represented. 



Tire Plant Almost Complete 

Akkon, Ohio, March 20 — The American Tire & Rubber Com- 
pany, which broke ground here about three months ago, will 
complete its plant in about 10 days. 



Overland Plant to Concentrate 

Toledo, Ohio, March 20 — Announcement has been made that 
the Indianapolis plant of the Willys-Overland Company will 
be removed to Toledo this spring. Indianapolis and Detroit par- 
ties have bought the Fifteenth street 
plant in Indianapolis, which has here- 
tofore manufactured the motors for the 
cars assembled in that city, and will 
continue the manufacture of motors for 
other concerns, but all Overland motors 
will hereafter be made in Toledo. 

The Drover street plant at West In- 
dianapolis, which has been known as the 
Overland Automobile Company, will be 
devoted exclusively to the manufacture 
and assembling of Marion cars in new 
models. 

In order to accommodate the addition, 
which will bring employment to about 
1,700 more workmen, one of the largest 
individual factory buildings in the coun- 
try will be erected at once. The struc- 
ture will be 520 feet long, 100 feet wide, 
and three stories high, with basement 
under the entire building. The company 
is incorporated for $6,000,000, and its 
output is about 15,000 cars annually. In 
a statement issued by the company 
Mr. Willys says that these changes are 



brought about purely in line with economy; that, with the in- 
creased number of models required to supply agents with a 
complete line of cars, it is necessary to make shipments in mixed 
car loads, and some inconvenience has been experiencd in hav- 
ing Overlands assembled at different places. It has, therefore, 
been decided to have the entire Overland business at Toledo, and 
the Marion business, which is an entirely separate organization, 
at Indianapolis. 



Velie Company to Build Truck 

Moline, III., March 20.— Within the present season a line 
of motor trucks is to be added to the output of the Velie Motor 
Vehicle Company. Materialization of a monster truck, after 
plans prepared by Chief Engineer Rose, is proceeding rapidly 
and before the end of the present week the model truck will 
be given a test on the Velie track. The actual weight of the 
Velie truck will be 8,000 pounds ; its power will be 40 horse ; it 
will carry between three and four tons. Though the price 
has not been definitely determined, the car will be placed on the 
market at about $3.5°o- 

The radiator has a capacity of 40 quarts, which is a little 
more than twice the size of the radiator on the Velie "Forty" 
pleasure car. This radiator is supported by springs to lessen 
the effects of rough travel. From radiator to jackshaft the 
truck embodies the same principles as the Velie "40" pleasure 
car, and the material used is somewhat similar. 

Front wheels have solid rubber tires 5 inches wide, 36 inches in 
diameter. Each rear wheel has a dual tire, each section being 
4 inches wide and 40 inches in diameter. These rear wheels 
weigh 560 pounds each. The first truck will be ready for de- 
livery within the next three months. During the remainder 
of the season trucks will be turned out of the present factory 
in limited numbers, but indications are that in another season 
enlargement at the new engineering plant will make truck 
manufacture possible there. 



Haynes Company Starts Building 

Kokomo, Ind., March 20.— Work begins to-morrow on a big 
temporary structure which will be used as a manufacturing plant 
by the Haynes Automobile Company. It will be completed, ac- 
cording to present plans, in one week. Permanent buildings of 
steel and concrete, it is announced, will be begun as soon as 
the temporary structure is finished and will replace it section 
by section. 




General view of the Coliseum at Dea Moines, towa, during the Second Annual Show of the 

local Dealer's Association 
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44 np 99 c 17 • U^v<«« Test °* Nott Eire En £ ine 

1 HPS IOr r ire rlOrSe New York Department Proves 

More Than Guaranteed and Arouses Much Enthusiasm for Modern Method 

of Property Protection 



£^ 'TRAPS'' sounded for the fire horse in New York last 
a Thursday when the new automobile fire engine, built 
by the Nott Fire Engine Company of Minneapolis, 
successfully passed through every re- 
quirement of the stiff test imposed by 
Fire Commissioner Rhinelander Waldo, 
Chief Lally and his assistants. 

The trial consisted of a speed run 
and pumping test and the engine made 
forty miles an hour and threw 753 gal- 
lons of water a minute, which was ten 
miles an hour and fifty-three gallons a 
minute more than the specifications 
called for. 

It was a biting cold day with con- 
siderable snow on the ground and con- 
ditions otherwise were not the most fa- 
vorable that might have been selected. 

The machine cost the city $9,772. but 
additional engines of the same kind will 
be furnished at $6,000. Commissioner 
Waldo was sufficiently impressed with 
the test to make the announcement that 
the whole fire department will be 
equipped with automobile engines prob- 
ably in from four to six years. 

The argument in favor of the auto- 
mobile engine as it is advanced from 
the records of the New York Fire De- 
partment are that it costs from $700 to $800 a year for shoeing 
and feeding the horse equipment of an engine, while the total 
cost of upkeep and operation of the automobile engine, as in- 
dicated in the cost bills of the trucks and hose-carts already in- 
stalled, is from $50 to $100 a year, including gasoline and oil. 



The Nott engine weighs 16,000 pounds. Its motor is rated at 
no horsepower. Only the motive power is derived from gasoline, 
as the pump itself is operated by steam. 





Fig. 1 — The new Are engine recently added to the New York Fire Department equipment 



Fig. 2 — Gasoline-propelled fire engine undergoing its testa for output capacity 



There are now six automobiles in service in the fire depart- 
ment and four more are en route to this city. Twenty-eight 
other machines, mostly hose-carts, have been ordered. 

The Nott engine will be known as Number 58 and has been 
stationed at 115th street and Madison avenue, a post that usually 
has about 1,000 fire alarms to answer 
each year. 

An interested delegation of fire 
chiefs from various eastern cities wit- 
nessed the test 

The engine has answered several 
alarms during the week and on one oc- 
casion reached the scene of the ' blaze, 
quenched it and returned to the fire 
house in eleven minutes. It was on 
the ground several minutes before any 
of the other equipment, despite the fact 
that it had to travel considerably farther 
than the others. 

A point that aroused keen interest 
among the officials was the actual 
money-saving from the operation of 
automobiles, in addition to speedier 
service when speed has an enormous 
value per minute. Fire automobiles 
only consume gasoline while in service 
going to or coming from fires and thus 
the amount of fuel used in the course 
of a full year makes a very small total. 
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Vienna's Fire Equipment EJSSZZXSZZZ 

mobiles. The Number of Electrics Is Continuously Increasing 

WHILE the first experiments with self-propelled fire equip- 
ment made by the city of Hanover in 1902 were not 
satisfactory, the experiences of the Vienna department were 
much in favor of the automobile as compared with horse-drawn 
wagons. At first there was considerable opposition to the intro- 
duction of the automobile in Vienna, and special stress was laid 
on the high first cost of the automobile by its opponents. But 




Fig. 3 — Couple-Gear tower wagon belonging to the New York Fire Department 



the experience gathered during a few months taught the city 
fathers that in the long run self-propelled fire equipment pays 
for itself mainly by limiting the damage done by fire in a larger 
measure than horse-equipped engines could possibly do; and 
after the right class of fire equipment had been decided upon 
experience showed that the cost of maintenance of an automobile 
fire train is 40 per cent, less than that of a horse-propelled train, 
thereby making up to a great extent for 
the increased investment. Even the use 
of rubber tires does not increase the ex- 
penditures at a rate lessening the advan- 
tage offered by automobiles as compared 
with horse-drawn vehicles. 

The Vienna fire department owns 
twenty automobiles, viz., two complete 
trains, each consisting of a hook-and- 
ladder wagon, a truck for the men of 
die force, a fire engine and a chemical 
engine ; also six engines, three hook-and- 
ladder wagons, one more wagon for the 
firemen, a voiturette for the officers and 
a truck for reserve storage batteries. 
All the automobiles are of the electric 
type. Four or five automobiles are being 
added to this equipment every year, 
while no more horse-drawn vehicles are 
ordered at this time, this kind of equip- 
ment being entirely replaced by auto- 
mobiles. 

The first experiments were made with 
two electric trucks bought at a "bank- 
ruptcy" sale; one of the wagons was 



changed over to a chemical wagon and the other to a truck for 
the men of the department One year's work with these vehicles 
showed such satisfactory results that the city decided to install a 
number of electrics. The type which was selected is built by one 
of the Austrian automobile and body manufacturers, and is distin- 
guished by its peculiar driving and steering system. The steer- 
ing post is connected to the front axle at the center of the same. 
The batteries are stored above the front wheels and axle, which 
is thereby made to carry the bulk of the load. The motors 
take up but very little space, being located concentrically with- 
in the front wheels. Eighty-four cells, each having four posi- 
tive and five negative plates, serve to store enough energy 
to propel the automobile over a distance of 31 miles at an hourly 
velocity of 12.5 miles. This is the third 
speed, five of them being provided, with 
velocities ranging from 5 to 22 miles per 
hour. The weight of the batteries is 
1,600 pounds, while the total weight of 
the automobile, including complete equip- 
ment and full number of men, is 9,000 
pounds. Excepting the space taken by 
the batteries, all the room is left for 
motive power and the useful machinery. 

The speed of these electrics is very 
high. On level ground and fifth (high) 
gear a velocity of more than twenty miles 
is obtained. The automobile equipped 
machinery is always in the lead when 
called out simultaneously with horses, 
and it has happened a good many times 
that the electrics, called out after 
the horses, reached the scene of the fire 
before the old-style equipment arrived 
there. The average time between the 
instant when the alarm is received and 
the moment when the autos leave the 
station is ten or twelve seconds, while 
the record is seven seconds. 
As mentioned above, the maintenance 
of the automobiles of the fire department costs even less than 
that of horse-propelled vehicles. It cost $4,304 a year to support 
a four-truck train drawn by horses, while an automobile train 
of equal size is maintained at a yearly expenditure of $2,574. 
Thus the automobile service represents an annual saving of 
$1,820, or 41 per cent., as against the cost of maintenance of a 
horse-drawn train. 




Fig. 4— Power hose-wagon with nozzle for high-pressure water supply on Knox chassis 
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American Cars in England tZ^ooTpZu". 

and What We Mutt Do If the Demand Is To Be Increased 

<&■ <3>^ '6g& @@ & @BS> ^ 

IF automobiles would command a ready market in the United 
Kingdom, they must combine reliability, durability, noiseless 
running, smoothness and lightness. These virtues once es- 
tablished in an automobile to a degree that will inspire the pros- 
pective customer's confidence, the wedge may be said to have 
entered. But, in addition, the fact must be demonstrated beyond 
dispute that the automobile is cheaper to operate than the horse 
is to keep and drive and that the possession of the machine will 
insure a more prompt system of delivery. 

The horseless vehicle has been a long time coming in England. 
It was many scores of years ago that a wise old lady prophesied 
that vehicles would go without horses. It was not until 1896 
that commercial motor cars began to get any sort of a grip on 
the public in the United Kingdom. In that year the light Loco- 
motive Act went into effect. On account of the impracticability 
of the first models, little advance was made for a time. But the 
popularity of the motor car has grown until there were 15,191 
trade vehicles registered in 1909. Under this act about 6,500 r of 
these were wagons of three-tons (6,720 pounds) burden and over. 
There were 8,700 light delivery vans. The last-named were 
motor-propelled petrol (gasoline) machines. Steam has been 
used in most cases. A number of people claim that a driver can 
feed fire-boiler engines cheaper than it is possible to supply 
motors with gasoline. The lighter order of vans are almost en- 
tirely driven by the gasoline engine, thus doing away with the 
danger of sparks which a fire engine might inflict 

No American manufacturer should hesitate to go out after a 
share of the rapidly growing automobile trade in Great Britain; 
especially after having gone thoroughly over the field and noted 



the tremendous increase in the demand for machines and the 
number in use. True it is that the automobile has not by any 
means succeeded in unfooting the horse in the United Kingdom — 
there are 600,000 horses in the city of London alone — but new 
machines, in batches and shoals, it would seem, are spinning in 
every day. The motor omnibus and the taxicab are responsible 
in a wide measure for putting the English public in the mood 
to do away with the horse in exchange for horseless vehicles. 
Even now it is no uncommon sight to see many of the larger 
business firms, especially drapers, brewers, builders, public car- 
riers, house furnishers and grocers using horseless vehicles for 
delivery purposes exclusively. There are sanguine signs that a 
day will come when no horse-drawn vehicles will be seen either 
in London or in the hilless sections of Great Britain. The auto- 
mobile has come to stay. Even that tremendously conservative 
old grandmother, the Post Office Department, as stiff and un- 
bending as "The Old Lady of Threadneedle Street," has opened 
the door to the automobile. The department has established 
a permanent motor car service for transporting mails, the system 
involving a regular parcel post delivery to centers that are within 
a night's run. The service is proving reliable and popular, par- 
ticularly between Leeds and Bradford, and between London and 
Brighton. Besides a great company down County Kent way has 
gone in for collecting and carrying fruits, market garden produce 
and cement by means of motor cars. The feasibility of the new 
venture is found in the dexterity with which these products in 
question are handled and trucked direct to the London market 
without the necessity of two extra handlings, namely, at the home 
and the terminal stations. The delivery vans average from 25 to 
30 hundredweight (2,800 to 3,360 pounds), involving from 20 to 
24 horsepower, and lighter vans, of 15 hundredweight (1,680 
pounds), with 14 to 16 horsepower, the chassis of the latter 
vehicle selling for $1,500. The cost of these motors varies from 
the .ast-named figure up to $2,500, the price depending upon the 
horsepower and capacity. 



Roads and Routes 



United States Government's Office of Pub- 
lic Roads Taking Great Interest in a Prac- 
ticable Transcontinental Route — One Traversing the South Is Here Shown 



GOVERNMENT activity from the road-building point of 
view is at its height, and in order to be able to ascertain 
the conditions of the roads across the Continent, and to 
find out something of the necessities and. the ramifications, • the 
Office of Public Roads, under the direction of Dr. Logan Waller 



Page, is fathering a trip which is being made with a Saurer truck, 
under the direction* of A; L Westgard, who is instructed to make 
all reasonable headway, and whose progress has been such that 
he departed from Trinidad, New Mexico, on the thirteenth of this 
month en route for Raton, from whence he will go to Las Vegas, 



_ 





Nearlng the Rockies, north of Pueblo, with miles of sand ahead 



In an arroyo, below Pueblo, among troublesome dry fords 
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Crossing a railroad near Huerfano, Col. The necessary lumber is 
carried on the car 



. and thence to Santa Fe in his westward swing. The weight of 
the truck, which is augmented by a load of lumber, considering 
the variable road condition and many barriers, makes it impossible 
to maintain a fixed schedule, but, fortunately, the lumber is 
available for use in strengthening bridges and patching over bad 
spots so that good progress is being made under a severe set of 
conditions. 

It is reported that the run from Denver proved to be particu- 
larly bad owing to the considerable stretches of wet adobe that 
had to be negotiated, together with some grades reaching as high 
as 20 per cent and at three distinct places along the trail bridges 
had to be made, and in some of the bad sandy places a corduroy 
construction was resorted to. The truck weighs 14,000 pounds 
and the wheels broke through two of the bridges en route. One 
. of the strange situations encountered was in connection with 
the flimsy culverts that road-builders bestow upon a willing pub- 
lic. The truck entirely destroyed one of these wooden culverts, 
and its progress was threatened on several occasions, due to the 
lack of stability of the work done on the devices of this kind. 
It will be understood, of course, that these incidents retarded 
the progress of the truck, and endangered its construction under 
such conditions. 

Near Walsemburg progress was interrupted due to a terrific 
sand storm, which is not an uncommon phenomenon in this part 
of the country. It was impossible to see 50 feet ahead, and the 
terrific bombardment set up by the little missiles as they smarted 
the skin was even more uncomfortable than the dust which the 
storm persisted in throwing in the eyes of the driver. South of 
Walsemburg a blizzard was encountered, so that the trip is being 
made under conditions which represent fully the average ex- 
pectation in this part of the world. Upon arrival at Huerfano 
Creek the conditions were found to be too risky, owing to the 
presence of quicksand in the ford, and the course was altered a 
matter of 20 miles to a point where a gravel bottom offered a 
safe passage. In relating these little incidents of this trip over- 
land, it offers an opportunity to point out that there is a marvel- 
ous possibiliy in the building of good roads, and that the fullest 
realization of the good that must result will surely follow in the 




Bridge across an irrigation ditch — It sagged perceptibly under its 

load 



footpath of effort such as this, since it will permit of taking ac- 
tion of the kind that will be based upon experience and result in 
permanent good. 

Southern Route, Atlanta to Los Angeles 

Including a Map Showing the Best All-the- Year-Round TourlM*' 
Route Across the Continent 

PERSISTENT demand for touring information, particularly 
of the class that will assist the venturesome automobilist 
to cross the continent under pleasurable conditions during 
periods of inclement weather, is having its effect. The touring 
map as here presented was placed at the disposal of The Auto- 
mobile through the courtesy of the Automobile Blue Book Pub- 
lishing Company. The route depicted on this map is the one that 
was taken by G. W. Finney, who drove an Ohio car from Atlanta 
to Los Angeles, and the understanding is that the forthcoming 
Volume 3 of the Automobile Blue Book will afford complete and 
detailed data of this way across the continent For the present, 
the tourists who are in need of information of this character 
have the option of reaching Atlanta from any point on the 
Atlanta seaboard over the various well-known Blue Book routes, 
and the transcontinental map here given indicates the western 
course, taking departure at Atlanta, thence to Birmingham, pass- 
ing on in the northwesterly direction to Tuscumbia. It is a di- 
rect route from this place to Memphis, Little Rock, Texarkana, 
Dallas and Forth Worth. From Fort Worth the line of travel 
follows the Texas & Pacific Railway over a gradually rising 
plateau, touching the Rio Grande River at El Paso, Tex. From 
this point New Mexico is traversed, and cutting the Southern 
part of Arizona, passes through Wilcox, Tucson, Phoenix and 
crossing the Colorado River at a point near the Needles. The 
southern part of California is traversed, taking in a part of the 
Mojave Desert, finally reaching the rich valley district, ending 
at Los Angeles. 




Map of a new Southern transcontinental route, with Atlanta, Ga., as a starting point. (Numbers refer to routes in Vol. 3, Automobile 

Blue Book) 
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of the World Where It I* Produced 
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FOUR of the oldest rubber plantation companies in the British , 
Colonies produced during the fiscal year ending in Decem- 
ber, 1910, rubber to the amount of 2,313,717 pounds, divided 
amongst the following colonies: Linggi, 874,000 pounds; cost of 
production, 24 cents per pound. Anglo-Malay, 666,261 pounds; 
costing 21 cents. Selangor, 450,403 pounds; costing 26 cents. 
Pataling, 323.953 pounds; costing 20 cents per pound. On the 
Kula Lumpur Estate there are 14-year old trees averaging 10.418 
pounds per tree; at Parit Buntur, 15-year-old trees are giving 
an average annual yield of 27 pounds; while a few old Ceylon 
trees are yielding 55 pounds each annually. 

During the year 1910 crude rubber exported from Para, 
[quitos, Manaos and Itacoatiara, in the Amazon District, 
amounted to 37,596.5 metric tons, of which 14,614.3 metric tons 
was shipped to the United States and 22,614.3 metric tons to 
Europe. The grades of rubber, together with the amounts, 
are shown in the following figures. Exported to the United 
States: Fine, 7,303.8 metric tons; medium, 1,363.7 metric tons; 
coarse, 4,319.7 metric tons; Caucho, 1,627.1 metric tons. Ex- 
ported to Europe: Fine, 11,656.7 metric tons; medium, 1,811.3 
metric tons; coarse, 3,364.6 metric tons; Caucho, 6,149.6 metric 
tons. In 1909 the amount shipped to the United States reached 
19,841.4 metric tons, while that exported to Europe totaled 19,- 
829.6 metric tons, making a grand total in 1909 of 39,671, or an 
increase over 1910 of 2,074.6 metric tons. 

Raw jelatong (Malaysian) rubber, which in the Spring of 
1910 was quoted at 11 cents the pound, was, according to 
the latest statistics available), quoted at 7.9 and 10 cents the 
pound. One company operating in the Federated Malay States 
has been granted the sole right to tap jelatong trees and col- 
lect the latex of these trees, their accession including an area 
of almost 5,000,000 acres. The licensed servants of the con- 
cessionaires each bear a zinc label. They will be allowed to tap 
jelatong trees on the mammoth premises during the coming ten 
years. After these ten years shall have expired the conces- 
sionaires will be granted another seven years' lease of the 
forests, unless notice of dissatisfaction on the part of either 
party to the agreement is given six months in advance of the 
expiration of the contract. The concessionaires agree to em- 
ploy 1.500 servants to do the tapping by the first quarter of the 
second year. No tree having a girth of less than 4I/Z feet 
shall be tapped, and all work of this sort must pass the satis- 
factory inspection of the Forest Conservator. The felling of 
trees is absolutely forbidden; nor must the wood of the trunk 
be cut in the tapping. In fine, the "ringbone" system of tap- 
ping, such as is observed on the other Malaysian and in the 
Bartica (British Guiana) rubber plantations, must be followed. 
A royalty of 47 cents for every 133^ pounds of latex collected 
must be paid, as well as an export duty of 10 per cent. The 
revenue during the first seven years must not aggregate less 



than $5,700, while there must be a revenue of $57,000 during the 
last three years of the contract. The concessionaires are build- 
ing an extensive factory on Kerimum Island, in the Straits of 
Malacca. The mill is installed with up-to-date machinery, most 
of which is American made. A large portion of the jelatong 
rubber gathered in Malaysia is worked over in two tremendous 
mills, one of which is located on Kerimum Island and the other 
in Sarawak, Borneo. The product is shipped to the United 
States and Europe as rubber. In price the product ranges from 
25 to 30 per cent, lower than the Para rubber produced in 
Malaysia. 
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Hyatt Roller Bearings 

and Transmission Systems 



Showing How These Roller 
Bearings Are Applied to Axles 



ANTI-FRICTION bearings of the various generic types 
have come into automobile construction as one of the 
permanent features, and of these generic types of bear- 
ings the Hyatt roller bearing, as manufactured by the Hyatt 
Roller Bearing Company of Detroit, Mich;, is well known. This 
bearing comprises a flexible roller and an inner and outer race- 
way with means for maintaining alignment and provision for 
lubricating in conjunction with closures which will prevent for- 
eign substances from entering the region of the bearing and 
serving as an abrasive. 

These roller bearings are made in various sizes with a view 
to distinctive service under the several practical conditions, and 
they offer advantages in several ways, among which will be 
mentioned the use of long bearings, if space in the radial plane 
is limited, or if the reverse holds, the bearings are made of 
large diameter with shortened rollers. The quality of the ma- 
terial employed in the respective types of bearings conforms to 
the several needs, ranging from special grades of nickel steel 
for the rollers in exacting service to selective grades of carbon 
steel for them when this class of material is looked upon as 
fitting in view of the imposed conditions. The raceways, like- 
wise, are of selected materials, preferably of steel which will 
lend itself in the hardening process, this being a desired prop- 
erty in view of the need, since it is proper to have the surfaces 
of extreme hardness, and capable of taking on a high polish, 
but since this hardness is obtained at the expense of dynamic 
ability it is desirable to so treat the parts that they will retain 
a relatively soft and accentuated kinetic condition. 

This bearing, being flexible, is regarded as peculiarly fitting 
in live rear axle work and for propeller shafts, it being the 
case that perfect alignment is difficult to maintain in shaft mem- 
bers; moreover, the jackshafts, if they are of the floating type, 
are rarely ever so centered that they will rotate perfectly on the 
true axis, and the life of these units is prolonged to whatever 
extent flexibility may be induced if this desired property is not 
at the expense of flexure of members that are not designed for 
or capable of thriving under such conditions. It would seem, 




Fig. 1 — Section of a three-speed selec- 
tive transmission gear, showing the appli- 
cation of Hyatt roller bearings 




Fig. 2 — Section of propeller shaft, show- 
ing application of Hyatt roller bearings 
for radial loads, and ball thrust bearings 
for bevel thrust work 




Fig. 3 — Section of a rear axle, showing 
the jackshaft mounted on a Hyatt roller 
bearing and the end thrust taken by a 
ball-thrust bearing 
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Fig. 4 — Section of a live rear axle, 
showing the use of a Hyatt roller bearing 
and a closure to keep out foreign sub- 
stances 



Fig. 6 — Section of a live rear axle, 
showing the use of a Hyatt roller bear- 
ing In combination with a ball-thrust 
bearing taking radial and endwise loading 



Fig. 6 — Section of a live rear axle, pre- 
senting a variation in the method of ap- 
plication of high-duty Hyatt roller bear- 
ings 



under the circumstances, as if the wide extent to which this type 
of bearing is being used is an earned tribute to a theory that is 
not in conflict with practice. 

No Limit Placed On Use of This Type of Bearing 

Granting that these bearings were introduced in connection 
with live rear axle work, it remains to be said that they are also 
employed extensively in transmission gears, an illustration of 
which is shown in Fig. 1, presenting a three-speed selective type 
of transmission gear sectioned in the vertical plane, showing 
the prime shaft Pi of the square type for the sliding gears, 
mounted on roller bearings, Ri and R2, and a lay-shaft, Si, 
mounted on roller bearings, R3 and R4. This gear is designed 
for direct drive on high with dogs, Di, which engage mates on 
the gear, Gi ; an end thrust is taken by a nest of balls, Bi, at 
the end of the reduced portion of the prime shaft, Pi, and a 
bronze sleeve, Sn, is interposed between the stub shaft, S12, 
and the reduced portion of the prime shaft, Pi. This trans- 
mission gear is of convenient size and easy to manufacture; 
moreover, the small diameter of the bearings lends facility to 
the designer's plan of maintaining the minimum of weight with- 
out infringing upon the proper measure of strength. 

Another example of this type of bearing is shown in Fig. 2, 
presenting a section through the housing of the propeller shaft 
at the junction of the, differential housing, bringing into view 
the propeller shaft, Si, on the end of which the driving pinion, 
Pi, is pressed up on a taper and held in place by a castellated 
nut, Nil. The pinion, Pi, meshes with the bevel gear, Gi, and 
is enclosed by the differential housing. Hi. The torsion tube, 
Ti, is concentric with the propeller shaft, Si, and at its termi- 
nus it is enlarged to accommodate the roller bearing, Ri, which 
is provided with an inner race, R2, and an outer race, R3, but 
thrust loads are taken by the thrust bearing, Bi, which is held 
in place by the takeup, T2, and this member is adjusted by 
screwing it in and out against the thrust bearing, and after ad- 
justment locking is accomplished by means of the set screw, 
S2. Grease is pressed into the roller bearing by the grease cup, 
Gn. The arrangement is compact and substantial. 

Still another application of this type of bearing is shown in 
Fig. 3. In this case, however, the rollers, Ri, are short and of 
increased diameter, the idea being to maintain a minimum dis- 
tance of the overall length. Thrust is taken by the thrust ball 
bearing, Gi, and foreign substances are kept out by the pack- 
ing, Pi. 

Referring to Fig. 4 of a live rear axle, a high duty type of 
this make of bearing, Bi, is in the plane of the spokes of the 
wheel as they are clamped to the hub, Hi, and the jackshaft, 
Ji, has a shoulder, Si, against which the hub presses in response 
to pressure exerted by the nut, Ni, the shaft being tapered so 
that when the hub is pressed onto the shaft it is held with 
great firmness, but a key, Ki, is also employed as a safety meas- 
ure. The axle tube, Ti, is reduced in diameter, and the housing, 
H2, fits over the tube, serving as the inner race for the roller 



bearing. This is a compact and substantial design of axle shown. 

Fig. 5 differs from Fig. 4 since in addition to the high duty 
roller bearing, Ri, a thrust ball bearing, Bi, is utilized to re- 
lieve the radial bearing of its endwise responsibility. In this 
case also foreign substances are kept away from the bearing by 
the closure, Ci, which is locked after it is screwed into place 
by the snap ring, Si, and felt packing, Pi, is planted in the 
groove. The bearings are lubricated through the oil hole, Hi, 
from a grease cup that is screwed into the orifice, Oi. 

Referring to Fig. 6 it will be observed that this type of axle 
differs from Fig. 4 in that the closure, Ci, is at the outside, 
otherwise the high duty ball bearing, Bi, is required to do the 
work in the absence of a thrust bearing. In this case also it 
will be observed that the axle tube, Ti, is of the same diameter 
throughout, and that the roller bearing has its outer raceway 
fitting in the spider, Si. A snap-ring, S2, locks the closure mem- 
ber in place after it is screwed up against the outer race, the 
latter being held in place due to the clamping. 

The sizes of these bearings have been standardized, and they 
interchange with other makes of bearings, and for the conveni- 
ence of automobile engineers, the company has issued a very 
comprehensive catalogue of its products, with tabulations, giv- 
ing the essential dimensions for the information of engineers 
and draftsmen, with a further assurance to them that housings 
may be designed within the limits of tolerance established, and 
the bearings, when they are procured for the purpose, will go 
into place without urging. 
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Quality Must Be Duplicated p"*!!'^',.'^. 

Only Consideration 



3^ 



REPLACING a broken part does not consist in merely dupli- 
cating the part from the size point of view. The ma- 
terials must be duplicated as well, or better yet, since the dis- 
placed part showed lack of staying qualities, to use a better 
grade of material in the new one" would be more to the point. 
On the other hand, to use a greater section of the same, or an 
inferior grade of materials, would not be a justifiable procedure 
for several reasons, among which the question of the increase in 
weight is one never to be lost sight of. If a car is made of in- 
ferior materials, the question of the quality of the materials to 
use in the repair of the same is still an important matter, since 
the prevention of future rupture of the same parts would be 
the important matter. It is the repair man who can remedy 
such matters, because it is to the repair man the car will go 
in quest of balm for its wounds. It is the repair man who should 
alleviate the distress of the suffering autoist. If the automobilist 
is accorded no more than further license to put up with ad- 
ditional interruptions of service at additional cost, 'tis not a re- 
pair at all. 
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Prominent Accessories STS^SLM oXJZ 



ACCESSORIES, such as are not necessary to the running of 
an automobile, find a place on the car due to the desire 
of the owner, and they may be of necessity, for convenience, 
or to bestow appearance. At all events, this phase of the auto- 
mobile industry is well cared for, and the following are some 
of the devices that the market affords. 



LISTED among the warning signals that are available to auto- 
mobilists the "Newtone" shown in Fig. 3 is being manu- 
factured by the Automobile Supply Manufacturing Company, of 
Brooklyn, N. Y., and it is delivered complete to the automobilist, 
including the push-button and cable as shown. This warning 
signal is of the motor type, in which the motor is enclosed in 
the cylindrical portion back of the flange ; the diaphragm is housed 
in by the flange portion, and the megaphone is fastened at the 



Fig. 1 — Kllgore shock absorber working on the air-cushion principle, 
with part of cylinder cut away to show the working parts 




Fig. 2 — General view of the Bi-plex power tire pump, which 
utilizes the force of the explosion stroke to Impart power to the 
pump piston 

flanging. The holding bracket extends out from the underside 
of the flanging, and it is so designed with a crow-foot ex- 
tremity as to accommodate itself to any fastening point on a 
car, as the dashboard. The motor is wound to operate either 
from four dry cells or three cells of storage battery, and it is the 
claim of the maker that the draft on the battery is not in excess 
of two amperes of current. In the construction of this equip- 
ment care has been taken to make the same dust and waterproof. 
The sound emitted from this device is of the musical order. 



These instruments are finished in brass, black enamel or nickel 
plated. 

REFERRING to the tire-pump as shown in Fig. 2, by opening 
the cocks in the valve plugs after attaching the rubber hose 
connection to the tire, the gas from the engine is admitted to 
the pump and starts it in action. The explosions will act on op- 
posite sides of the piston, causing it to oscillate back and forth 
in step with the engine. At each end there is a valve that al- 
lows air to be sucked into the cylinder and closes on the return 
stroke, allowing the compressed air to pass through to the tire. 




Fig. 3 — Motor-driven Newtone warning signal designed to operate 
on dry cells 




Fig. 



-Flentje shock absorber working on the hydraulic principle, 
showing the piston removed from the cylinder 



The pump is made by the Motor Specialties Company, Motor 
Mart, Boston, Mass. 



AMONG shock absorbers, Fig. 4 shows the Flentje which is 
of the kind approximating a dash-pot, utilizing glycerine 
as the snubbing liquid. The shell is of light but strong con- 
struction and is swiveled to the car at one end while the other 
member, composing the piston and rod, fastens to the car and 
reciprocates as motion is imparted to the body as the automobile 
makes headway on the road. The vertical bounce of the body 
is regulated due to the retarding influence of the glycerine which 
has to pass through apertures in the plunger o ■ piston in the 
shell. 



VARIETY, as the spice of life, has nothing o do with this 
property as it is depicted in the making jf automobiles. 
There are a number of ways of solving every problem, and the 
way the Kilgore Manufacturing Company, of Boston, Mass., 
solved the shock absorber problem, is shown in Fig. 1. In this 
example compressed air is used in a cylinder and a piston of 
suitable construction is caused to reciprocate in a cylinder due 
to the relative motion of the body. 
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How New York Supports 

the Automobile Industry 




"THE ROW," LOOKIN3 SOUTH FROM COLUMBUS CIRCLE, WHERE THE BULK OF NEW YORK'S AUTOMOBILE BUSINESS IS DONE 



SIXTY MILLION DOLLARS represents the annual re- 
ceipts of New York automobile sales concerns, reck- 
oned on a conservative basis. Something over 33.000 
cars form the basis for this vast exchange. New 
York buys for her personal use something over 20,000 
automobiles this year, exclusive of trucks, electrics and steim 



cars. New York's taste in the matter of motor cars is omnivor- 
ous, every kind so far marketed finding some sort of a demand, 
but in the main the tendency is toward the cars of medium and 
higher price. 

New York's "Automobile Row," limiting that district strictly 
to the companies which have stores on Broadway, is sales head- 
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quarters for.. 27,145 gasoline pleasure automobiles annually. 
There are <fr*~ agencies and general sales agencies and branch 
houses between Forty-seventh street and Seventy-sixth street, 
handling 95 different makes of automobiles. 

These figures do. not take into consideration cars of foreign 
manufacture and do not include a number of important stores 
that are located just outside the limits of the zone described. But 
they do include the big majority of American-made cars of all 
classes and -descriptions — the backbone of the industry. Of 
course it is a palpable fact that 27,145 cars cannot be sold in a 
year by the Broadway stores to the New York buying public 
alone. The .selling field, must -be larger in order to afford an 
outlet for the^produet and_ v while a number- of ..the agencies have 
only, the Manhattan territory in which *to make sales most of 
them include considerably more territory and a few have as 



Pierce-Arrow Automobile Agency, 233 W. -Fifty-fourth Street, Pierce- Arrow. 




United States (Motor Company, Sixty-first and Broadway, Columbia. 




Stoddard-Dayton Motor 



Car Company, 227 
Stoddard-Dayton^ 



W. Fifty-seventh Street, 



w" 

AUTOMOBILE "ROW" IN MONEY TERMS. 

$60,000,000 a year conservatively represents the.- 
annual sales of gasoline pleasure cars on Auto- 
mobile Row. , ■ 
33,600 cars are included in the yearly sales. 
Of. these about 21.000 are taken by the metro- 
politan motoring public. " * - . 
> fit is, estimated' that about 12,000 cars are dis- 
i posed of by sub-agents in territory tributary to 
' !the" t Rowi- 
' There are eighty sales establishments of all 
I kinds in Manhattan. 

Seventy of these handle American-made auto- 
! mobiles. 

Sixty-one stores are located on Broadway be- 
\tween Forty-seventh and Seventy-sixth streets. 
\ \ The average price 'paid by New Yorkers for 
their cars is larger than the, amount paid by pur- 
chasers in tributary territory. 
'-Despite this fact New York buys more low- 
priced: automobiles than any community- on earth. 

It "also .buys more high-price and medium-price. 

The a>inual^automobile bill of New York City 
for new cars is estimated at $42,000,000. 

Business is slightly better on the whole than it 
was at this time last year. 

It, seems much better because the trade did not 
expect it to be so good. ... 

The total volume of trade in 1911 promises to 
exceed that of 1010 by a considerable margin. 

The factories generally are in position to meet 
the-' demands of the trade or to curtail produc- 
tion without causing such unsettled: conditions as 
obtained last year. 




Elmore Motor Car Company, 229 W. Fifty-fourth Street, Elmore. 



many as thirteen States to supply from New York headquarters. 
The significance of New York as a sales center is by no means 
confined to the metropolis alone. 

The "Row" is the biggest, busiest and by far the most im- 
portant automobile sales field in the world. There are fully 
70 American agencies in New York, which handle upward of 
31,150 cars annually and with the concerns selling foreign cars 
the number is swelled to 80 and the total number of sales reaches 
above the enormous figure of 33,000 cars a year. 

The automobile selling fraternity of Manhattan takes in con- 
siderably more than $60,000,000 a year over its counters. If 
the profit on these sales is roundly 25 per cent, the gross income 
of the New York agencies is $15,000,000 a year. 

Dividing this sum equally between the eighty different con- 
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cerns the pro rata share of each would be $187,500. On the gen- 
eral average there are ten persons employed in each salesroom 
and the average rent paid is in the neighborhood of $5,000. If 
the average income of the employes is $2,000, the total expense 
for that item would be $20,000. Light, heat, advertising manage- 
ment, incidentals and other expenses would account for a much 
larger sum. The total net profit of the various agencies, disre- 
garding bad credits and losses, figures out a comfortable sum 
on the general average, but, like every other business, some of 
the concerns included enjoy a feast and some suffer the pangs 
of famine.. The branch bouses of many of the factories are con- 
ducted on a general salary basis, the companies themselves as- 
suming the chances of profit or loss, but in the final analysis the 
business must be there or the branch will be metamorphosed into 
some other form of selling agency. 




Packard Motor Car Company, Sixty-first and Broadway, Packard. 



ABOUT MEN AND METHODS 

There are upwards of 700 men engaged in sell- 
ing automobiles along the "Row." 

There are fully 500 clerks and office help em- 
ployed in the various stores. 

The average pay of the salesmen is in the 
neighborhood of $2,000 a year. 

The best salesmen make $10,000 a year, and in 
a few instances even larger sums. 

As a general rule, the sales manager of the 
establishment is the best salesman. 

Three kinds of selling organizations are used 
in New York: First, agencies; second, general 
sales agencies; third, branch houses. 

The rental of automobile stores alone, not in- 
cluding other spaces and departments, amounts 
to $500,000 a year. 

The payroll of the salesmen and sales man- 
agers totals $i.goo,ooo. 

Clerical and office help costs $250,000 annually. 

Advertising, freights, light, heat and incidentals 
foot up almost $2,000,000. 

Other expenses of the "Row" bring the amount 
of expenditures well above $6,000,000. 

The total gross income of the "Row" has been 
estimated at $12,000,000. 

If six men divided the net income equally 
there would be six new millionaires each year. 

Many of the selling organizations are corpora- 
tions in which the stock is held widely. 

There is an increasing number of branch houses 
operated as a part of factory selling. 

The territory covered by the "Row" extends in 
some instances through a dozen States. 




C. R. Teaboldt & Co.. 1597 Broadway, Everitt and Owen. 




Jackson Automobile Company, 1.^63 Broadway, Jackson. 



In some cases branches are conducted for the prestige and 
advertising they may bring to the manufacturers, but the profit 
from such undertakings must be quite apparent to the factory 
managements or changes are made. It is recorded that several 
of the newer concerns operated as branch houses do business at 
a loss, but are continued for the single reason that it affords the 
representatives an opportunity to refer to "our New York branch 
house" in selling goods in other sections. 

Automobile Row proper commences at Forty-seventh street 
and is limited to the Great White Way between that thorough- 
fare and Seventy-sixth street. The cross streets near Broad- 
way afford locations for several big companies, notably, Pierce- 
Arrow and Rambler and a few of the avenues contain automo- 
bile salesrooms. But in the main the stores are strung along the 




Lexington Automobile Company. 109, Broadway. Lexington. 
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greatest thoroughfare of the world between the lines of de- 
marcation referred to. 

The greatest number are bunched on both sides of the street 
between Fifty-first and Sixty-third streets, where it would be 
impossible to throw half a brick without damage to some well- 
known make of automobile. 

The concern on the "Row" with the biggest ideas intends to 
sell 2100 cars this year and the most modest prediction made 
during a thorough canvass by The Automobile was for 100 cars 
during the same period. The cars that sell for $1,250 and less 
average around 500 to the store, at least in the estimates given 
out by their representatives. The biggest and most expensive 
range from 400 down to 100 cars per shop. Definite figures were 
exceedingly hard to secure in many of the conservatively man- 
aged concerns. For instance, the Cadillac representative smil- 
ingly declined to make any estimate, which action could scarcely 
be laid to fear of comparison with the showings of other con- 
cerns. On the other hand several companies made detailed state- 
ments as to past business and future prospects and intentions as 
will appear below. 

Making all due allowances for enthusiasm in the estimates 
secured, the figures reached do not appear to be excessive. 
Twenty-nine of the establishments on Broadway are limited to 
Manhattan Island as a selling field. Fourteen others include 
Long Island; eight more take in Long Island and Westchester 
county; five others include Jersey City; three have New York. 
New Jersey and Connecticut, and the others range from thir- 
teen States to general distribution all over the world. There are 
24 Michigan built automobiles handled on Broadway; 11 Indiana 
products; seven New York makes; six New Englanders ; eight 
from Ohio and a representative showing from Pennsylvania, 
Illinois, Iowa, Wisconsin, New Jersey and Missouri. 

In the mile and a half that encompasses the "Row" there are 
employed in the automobile salesrooms a regiment of nearly 
700 men, constituting probably the best body of salesmen en- 
gaged in the industry anywhere. This number does not include 
the forces connected with the repair departments and service de- 



partments that are conducted in conjunction with the sales de- 
partments and simply represents the number of men engaged in 
selling exclusively. 

These men make from $10,000 a year down and a few may ex- 
ceed that figure. The sales managers of the agencies are fre- 
quently the best salesmen of the establishments and make even 
larger sums where their compensation is rated on a strict com- 
mission basis. 

The pay-roll of the salesmen and salesmanagers along Broad- 
way is about $1,500,000 a year. Rent is about $500,000 a year, 
where the stores alone are considered. Where the New York 
branch house appoints agents in its territory a material deduc- 
tion must be made from the gross income to take care of the 
sub-agent's commission in making the final distribution of the 
allotment set off to the New Yorj| house. This item is a variable 
quantity and a definite basis for figures is almost impossible to 
get at. It is estimated that about 12,000 cars are sold to ultimate 





Knox Automobile Company, 1966 Broadway. Knox. 



I.ozicr Motor tar Company, Fifty-sixth and Broadway. Lozitr. 

consumers each year by sub-agents of the New York "Row." 
If this figure is approximately correct the gross income of 
Automobile Row proper would be reduced about $3,000,000 from 
the original figure of $15,000,000. 

There are three distinct types of salesrooms. First the agency 
proper which may be conducted by an individual, partnership or 
corporation; second the branch house, which is operated in close 
relations with the factory or selling organization and in reality 
is a part of it, and, third, the general distributors who handle the 
w hole output of a factory either as an agency or a branch house. 

The usual mode of procedure in conducting an agency is to 
make a contract with the factory to handle a certain number of 
cars in a certain year. A deposit is generally required by the 
factory of the agent and usually amounts to 5 per cent, of the 
list price of the cars from which the percentage of the agent has 
been deducted. Delivery is arranged to take place gradually 
during the selling season and when the cars are shipped from 
the factory to the agent the transaction is subject to draft. 
The branch house methods are too numerous and various to 
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describe in detail. In the agency transaction the percentage of 
advance payments depends on several factors. Some factories 
demand and receive larger amounts than are represented by 5 
per cent., contingent upon the volume of the order and other 
considerations. 

The general sales agencies are handled according to various 
methods which differ with each individual case and which are 
susceptible to no general rule. 

As a factor in the national industry, the "Row" is undoubtedly 
one of the most important. The metropolitan motoring public 
demands a wide selection of the best types of cars and as a re- 
sult the concerns that go to make up the selling fraternity en- 
compass a broad presentation. 

Business is more healthful this year than last and during the 
few warm, bright days that have been enjoyed so far this Spring 
the stores have been thronged from one end of the "Row" to 
the other. 





United States Motor Company, Sixty-first and Broadway, Distributors of 
Max wen and Columbia Cais. 

"Ten degrees more temperature and a continuation of the 
sunshine, and we will all have to lease extra safes to hold the 
money," is the way one aggressive agent put the situation. De- 
spite the emphatic statements that there will be more automo- 
biles contracted for this year by the Xew York agents than they 
ordered last year the facts throw considerable doubt upon the 
protestation. In some cases the New York agents will get more 
cars than last year, but in others they will take less. There will 
be less panicky pressure to dispose of stocks at the end of the 
season and the probabilities of the case all point to a vastly 
more satisfactory business than that of 1910 with approximately 
the same volume. 

Some of the more optimistic dealers are beginning to talk of 
a car shortage that will delay deliveries to late purchasers and 
they get real serious in discussing this phase of the situation, 
pointing to the number of sales so far closed, the prospects car- 
ried on their lists and the fact that the factories are not right 
up-to-date on deliveries even so early in the season as this. 



Winton Motor Carriage Company. Seventieth and Broadway, YVinton. 

The difficulty now being experienced is that the threatened sur- 
plus of last year colored the vision of the agents in asking for 
allotments this year and the business this year, while not much 
different in volume from what it was in 19 10, is so much better 
than was expected that many of the dealers fear that they reefed 
their sails a little too soon. 

However, most of the agencies have sliding agreements so that 
it'.wiir bc-ppssible for them to get more cars than their allot- 
ments called for in the event of their needing them. 

The factories are Setter prepared to shift gears than ever be- 
fore since the automobile became a live factor in the commerce 
of the world. At present every maker of automobiles is exerting 
every effort to turn out his finished product, but it is perfectly 
possible to put on the brakes over night if the contingency should 
arife. 

While business in Xew York is subject to all the influences 
that general trade is affected by elsewhere, Automobile "Row" is 
peculiarly fitted to mark the fluctuations of commerce in the 
metropolis and to act as an indicator of the trend of trade all 
over the country. 

Curiously enough, this does not take the form of following the 
volume of sales very closely, but is shown most clearly in the 
facility or difficulty with which sales are made. When general 
trade is bad and money is tight, the actual sale of automobiles 
may not show any notable difference from that which obtains 
under normal conditions, but with the first indication of a back- 
set to trade the "Row" finds it requires about ten times the 
amount of persuasion and salesmanship to close a sale. 

When the purse-strings of general business relax, it does not 
mean that there is always a flood of buying orders, but simply 
that it is vastly easier to close sales. Naturally enough, busi- 
ness is better along the "Row" when financial conditions are 
sound. 

It is a big, fine red-blooded business, firmly established in 
the metropolis and it is destined to grow mightily and wax more 
important with each passing season. 
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Corbin Motor Vehicle Corporation, 1888 Broadway. Corbin. 




SMncy U. Bowman Automobile Co., 1661 Broadway, Marmon and Apperson. 
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Row" in Detail 



Whiting Motor Company, 1802 Broadway, Mercer and Cunningham. 



THF-_south,end of New York's Auto- 
mobile Row rests on Forty-seventh 
street, where it' intersects Broad- 
way. Within the memory of' the present 
generation the section, now occupied by 
scores of automobile salesrooms . was a 
residential district. It was thought to be 
too far uptown for profitable retail busi- 
ness and too close to the heart of the 
city's commerce to rank high as a place 
for residence. 

The vogue of the automobile came along 
at exactly the right time to save this sec- 
tion of the city from innocuous desue- 
tude. 

• The demand for show rooms came 
gradually and the pressure was exerted 
along the line of least resistance. One 
by one the second rate apartments and 
boarding houses moved out and their 
places were taken by representatives of 
the lusty young automobile business. To- 
day for a stretch of a mile and a half 
both sides of Broadway are dotted with 
sales agencies. In some of the blocks 
there are as many as eight establishments, 
and the other industries represented are 
frequently occupied by accessory sales- 
rooms of one kind or another. 

Approaching Automobile Row from the 
south, the first establishment to be found 
is that of the American Automobile Com- 
pany, 1572 Broadway. This company 
handles a line of American cars. These 
automobiles, which are made in Indian- 
apolis, are of limited production and the 
company caters to the class that can pay 
for exclusiveness. 

The next shop is the home of the Crow, 
which is presided oyer by Otto F.-.Rost, . 
general Eastern manager. The store is 
located at 1595 Broadway. Mr. Rost's 
territory' includes everything east of Ohio 
andnorthof Virginia and all export busi- 
ness. The Crow car is a comparative 
stranger about the metropolis, as its 
sales have never been pressed locally 
before this season. The agency was 
established in 1909 and the first year was 
devoted to laying the groundwork of a 
selling campaign. The next year 53 cars 
were exported and 110 were distributed 
to territorial agents. No definite allot- 
ment has been made for this year, but a 
feature of local retail trade will be made, 
according to Mr. Rost. He is the only 
general manager in this territory who 
makes a practice of personally driving 
his car in track races. 

Next door to the Crow establishment, 
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Resume of the Establishments That 
Make Up New York's Great Auto- 
mobile Business Highway 




at 1597 Broadway, is located the show 
rooms of C. R. Teaboldt & Company. 
Mr. Teaboldt handles the Everitt "30" 
pleasure cars and delivery wagons and 
; the big-wheeled Owen, or R-O car. The 
. Everitt line is produced by the Metzger 
Motor Car Company, of Detroit, Mich.,' 
and is shown in several models. The 
Owen has little competition in its peculiar 
field, being distinct in several respects 
from other automobiles. Until a short 
time ago the Bergdoll line was also in- 
cluded among the wares •of the' : Teabbldf r ' 
company, but recently it has been removed 
to the Midland agency, 1851 Broadway, 

The Overland Sales Company, 1599 
Broadway, is the next store on the Row. 
This popular-priced car is exhibited in 
all its numerous styles and models in com- 
modious quarters. The business done by 
the Overland in New York is large. The 
car was formerly handled by Charles. E. 
Riess & Co., but upon the separation of the 
Overland from the Marion sales depart- 
ment the present company took hold of 
the distribution of the car. 

Across the street, about midway of the 
next block, is the beautiful show room 
and offices of the Palmer & Singer 
Manufacturing Company. This is at 1620 
Broadway. The New York store is the 
sales headquarters for the company, which 
has been making and distributing auto- 
mobiles for four years. The volume of 
business in 1908 was 75 cars; in 1909, 125 
cars ; in 1910, 200 cars^ and, for the cur- 
rent season the w estin?ate''is ''for 2^0' cars. ' 
Both four-cylinder and six-cylinder 
models are sold. 

At the southwest corner of Fiftieth 
street and Broadway is the establishment 
of Carl H. Page & Co., who handle the 
' Chalmers line. This agency was founded 
in 1908 and has grown into a command- 
ing position in the metropolitan trade 
during the four years that have followed. 
The 1908 allotment to the New York con- 
cern consisted of 350 cars, all of which 
were marketed. Some idea of the volume 
of trade done by the Page company may 
be gained from the estimate for the pres- 
ent season. The company, according to 
official statement, has contracted for 1,000 
Chalmers cars of 30 horsepower and 
250 cars of 40 horsepower. According to 
list prices this amount of business would 
exceed $2,000,000 in 191 1. 

The De Dion Bouton American head- 
quarters is the only automobile store in 
the next block north. This branch of the 
:-■■■:■.•::> ■■. . 




Studebaker Bros., Fifty-ninth and Broadway, Studebaker,_, E-M-F and Flandt ra. 




Moon Motor, Car .Company. Fifty-eighth and, Broadway-,, branch house for the Moon line. 




Colt, S'ratton Company, 200 Broadway, handling the Cole "30." 
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French factory is presided? over by E. 
Lescalps. ', 

Above Fifty-first street the stores come 
thick and last. The first to be reached on 
the; left' side of the street going north is 
the .home of the- Oldsmobile, 1653 Broad- 
way. This company is incorporated and 
its chief officers are Cutting and Larson, 
two well-known members of the selling 
fraternity. This agency was established 
in 1906 and is not a factory branch. The 
progress of the art is nowhere better illus- 
trated than in the development of this 
line from the old curved-dash runabout to 
the.mpdern Limited. 

/The Short & Wright Company, Incorpor- 
ated, 1650 Broadway, handles a big line 
' of. tljew cars. The large store of this 
company, is almost across the street from 
the Oldsmobile. Mr. Wright is the chief 
owner of the business and is one of the 
optimistic spirits of the Row. He is 
well stocked with cars and anticipates 
lively trade this Spring. The line carried 
in this establishment consists of the 
Michigan, for which the company has 
contracted for 500 cars; the Staver, the 
allotment for which is 200 cars; the Bab- 
cock gasoline car, 150, and the Lion, 50 
cars. Last year the Michigan and Lion 
were not factors in the local situation, and 
Mr. Wright stated that the allotment of 
Stavers was 100 and of Babcocks 50. 

At 1657 Broadway is the Garland Auto- 
mobile Company, agency for the Velie and 
Speedwell lines. Last year this company 
contracted for 50' cars of each make, but 
for the season of 191 1 the allotments of 
Velies is 300 and a lively business is re- 
ported.. ■ The Velie car was very promin- 
ently displayed at the late automobile 
show at the Grand Central Palace and 
has been an active sale ever since. The 
Speedwell contract for this season is 75 
cars, according to the management of this 
concern. 

Next door but one to the north from 
the Garland headquarters is the Sidney 
B. Bowman Automobile Company, at 1661 
Broadway. . The Bowman company 
handles the Marmon as its feature. It 
also sells the Apperson and the Clement- 
Bayard. The growth of the Marmon 
business in New York covers a period of 
three years, commencing in 1009 with 30 
cars sold. In 1910 50 automobiles were 
disposed of, and this year the allotment 
is 100. The history of this company dates 
back to 1902. when it handled the old 
Kensington electric. Later it took on the 
Clement'. Orient, Thomas, and finally the 
Apperson and Marmon. 

The Oakland Motor Car Company. 1650 
Broadway, is between the two preced- 
ing establishments. This concern, which 
is officially the Shepherd Motor Car Com- 
pany, commenced to sell the Oakland line 
in 1008, when it contracted for 100 cars. 
The next year it doubled its allotment, 
and in ioio the contract was for 300 
cars. The estimate as made by the man- 




Peeriess Motor Car Company, 1758 Broadway, Peerless. 




A. Elliott Ranney, 1928 Broadway, where the Hudson line is sold. 




Carl H. Page and Company, 1627 Broadway, Chalmers. 
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Oarland Automobile Company, 1657 Broadway, Velie and Speedwell. 




Franklin Automobile Company, Seventy-second and Amsterdam Avenue, Franklin. 



agement for this year is for 50 cars. 

On the same side of the street and just 
north of the Marmon agency conies that 
of the Jackson Automobile Company, 1663 
Broadway. The Jackson cars are handled 
by C. W. Oathout, Eastern distributing 
agent of the company. The enterprise was 
organized in 1907 and has enjoyed a steady 
growth since its inception. 

Crossing Broadway and trending back- 
ward about midway of the block is the 
headquarters of the newly formed Eastern 
Distributing Agency of the Consolidated 
Motor Car Company at 1662 Broadway. 
This company sells the Croxton line of 
taxicabs and pleasure cars and in the 
near future will handle the Royal Tourist 
-nd the product of the Acme Vencei 
Body Company. The estimate on the 
number of Croxtons to be sold this sea- 
son is 225. The agency was instituted in 
1908, when 25 cars were contracted for. 
J. P. Stoltz, vice-president of the Con- 
solidated, is in charge of the agency. 
The number of Royal Tourists to be taken 
has not been fixed. 

At the corner above is the new quarters 
of the Abbott- Detroit Motor Company 
and the Regal Sales Company, the street 
number being 1670. The Regal was form- 
erly handled by the recently discontinued 
Regal branch house and the Abbott is 
a comparative stranger. The 191 1 allot- 
ment to this concern is 500 cars. 

H. J. Koehler, 1709 Broadway, is the 
distributor of the Hupmobile. This 
agency controls a very wide territory, con- 
sisting of New York, New England, New 
Jersey and part of Pennsylvania. The 
line this year is the standard runabout, 
touring car and delivery wagon. The 
sale of Hupmobiles in the East com- 
menced in 1909, when 250 were ordered 
by the agents. In 1910 1,200 were dis- 
tributed throughout the territory, which at 
that time was the same as this year with 
the exception of New Jersey. This year 
the allotment is 2,100 cars, which will be 
handled throughout this territory from 
the Broadway headquarters. 

A few doors north of the Hupmobile 
agency, at 171 5 Broadway, is the home 
of the Haynes Automobile Company, of 
which E. VV. Headington has been presi- 
dent for three years. This concern was 
started in 1906, when 35 cars were con- 
tracted for. In 1910 303 cars were sold, 
and while the allotment, according to Mr. 
Headington, is 500 for this year, the re- 
cent fire at the Haynes factory at 
Kokomo. Ind., may delay or prevent de- 
livery of the full number. The territory 
covered by this selling company is New 
York, New England and Xew Jersey. 

At the corner of Fifty-fourth street and 
Broadway is the establishment of W. P. 
Mallon, who handles the Krit and Pater- 
son in a territory comprising thirteen 
States. About 800 Krits were ordered in 
1910, and the allotment for the present 
year is said to be slightly larger. A 
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considerable proportion of the business in this line is transacted 
through subagencies. The Paterson territory is somewhat smaller 
than that of the Krit and the allotment is 400 cars for 191 1. 

Just back of the corner of Fifty-fourth street, at No. 233, is 
the agency of the Pierce-Arrow. The business of this concern 
is one of the pioneers in the automobile line in New York and 
elsewhere on the American continent. The car is one of the 
highest priced in American motordom and has an extensive 
metropolitan patronage. 

The Elmore Motor Car Company's New York headquarters are 
at 229 West Fifty-fourth street, just off Broadway. The Elmore 
and its two-cycle motor have been actively pushed by the com- 
pany and have made an excellent relative showing in the metro- 
politan field. 

The Peerless Motor Car Company, 1758 Broadway, has one 
of the handsomest show rooms on the "Row." This company 
started business in New York in 1905, when it had an allotment 
of 50 cars. These found market, and the business has grown 
steadily each year until the contract for the current year is for 
350 cars. The Peerless has a wide patronage among the wealthy 
section of New York. 

R. M. Owen & Co., 1759 Broadway, handle the Reo and Premier 
on an extensive scale. The Reo ranks as the pioneer of the line 
and has been sold in New York since 1905 in increasing num^ 
bers. The Premier was taken on in 1907. The company's 
domicile is Lansing, Mich. 

Wyckoff, Church & Partridge, incorporated, Fifty-sixth and 
Broadway, lately the selling concern in the metropolitan field 
for the F. B. Stearns Company, of Cleveland, are now handling 
the Commer truck and in the immediate future will afford a 
general market for the Guy Vaughn pleasure car. This car, 
which is being manufactured at Kingston, N. Y., is being care- 
fully groomed for its debut in New York and will be pushed vig- 




Fiat Automobile Company, 1786 ^Broadway, American Fiat cars. 




Where the Paige-Detroit and Colby cars are sold at 1800 Broadway. 



orously by this compact and well-knitted sales organization. The 
company is equipped to carry on a big trade. Under its activity 
Stearns sales were increased from nothing in 1906, when the 
agency of the car was assumed, to a maximum last year. 

The Ford Motor Company, presided over by Gaston Plaintiff, , 
at 1723 Broadway, has been doing business in its present form 
since 1905. The volume of Ford business is large and constantly 
growing. 

The Lozier Motor Car Company, Fifty-sixth street and Broad-; 
way, is the Eastern distributing branch for the Lozier line. It 
was installed March 1, when the general offices of the company 
were removed to the factory at Detroit. The territory over, 
which this branch holds sway consists of New York, New 
Jersey, Washington and Philadelphia.- W. S. M. Mead is fri 
charge of the branch. The allotment of Loziers to this terri- 
tory for 191 1 is estimated at 175, but may be expanded. ' \ 

The Stoddard-Dayton Motor Car Company, 227 West Fifty- 
seventh street, handles the Stoddard-Dayton line. This car has 
found an increasing market in the metropolis and is accounted 
one of the most popular of the high-grade, moderate priced 
automobiles represented in New York. 

The F. B. Stearns Company, of New York, Fifty-seventh street 
and Broadway. This company has Just assumed charge of the 




\V. I". Mallon, Fifty-fourth and Broadway, handling the Paterson and 

Krit lines. 




Croxton Motor Company, 1662 Broadway, where Croxton and Royal Tourist 
cars are handled. 



sales of Stearns cars in New York. The new salesrooms are 
prominently situated and are in charge of W: Arthur Lesser and 
a crew of experts. The allotment for this year for the metro- 
politan district alone is estimated at 250 cars. 

Charles E. Riess & Co., 1776 Broadway, directly across the 
street from the new Stearns agency, handle the Marion, Selden 
and Imperial. This company formerly sold the Overland and 
Marion on a broad scale. The Marion, which is the sales feature 
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of the company for this year, has been sold in New York for 
four years. In 1908 only 20 cars were disposed of ; in 1909 the 
allotment was increased to 50. Last year the total was swelled to 
250, and this year the estimated business is 700 cars. 

Just above Fifty-seventh street is the Fiat Automobile Com- 
pany, whose American factory at Poughkeepsie, N. Y., is ex- 
pected to supply it with an allotment of 200 cars during the sell- 
ing season of 191 1. E. R. Hollender, one of the foremost advo- 




Haynes Automobile Company, 1715 Broadway. Hayries Cars. 




Short and Wright (Inc.), 1650 Broadway, Michigan, Staver, Babcock and 

Lion cars. 



cates of automobile racing and competition, is at the head of the 
project. In addition to the American cars, the company will 
import quite a number of Italian made automobiles. 

S. J. Wise & Co., 1794 Broadway, handle the Amplex valveless 
motor car and the Rauch and Lang electric. The Amplex has 
been on the market for three years, starting in 1009 with an 
allotment of 10 cars. That year, according to Mr. Wise, 64 cars 
were sold. In 1910 the allotment was 75 cars, and this year the 
estimated business is 150 cars. 

The Moon Motor Car Company's New York headquarters are 
located on Fifty-eighth street, just off Broadway. The territory 
covered by this concern includes New York, New Jersey and 
Connecticut, and is in charge of W. J. Coghlan as sales manager. 
Earl J. Moon makes New York his headquarters in supervis- 
ing this important territory. The Moon line has been marketed 
in New York since 1009, when 65 cars were distributed. This 
year the estimated business will be 250 cars. The Moon is a 
lively seller and Mr. Coghlan, who formerly was agent for the 
Chadwick at Philadelphia, expects to have a good year. 

The Henry Motor Car Company. 1849 Broadway, made ite 
metropolitan bow this season. The territory of this agency in- 
cludes New York, New Jersey and Connecticut, and the man- 
agement expects to do a considerable volume of business. 




R. M. Owen & Co., 1759 Broadway, Reo and Premier lines. 




E. R. Thomas Motor Company, Sixty-third and Broadway, Thomas Flyer. 



The new S. G. V. car, made at Reading, Pa., is handled by the 
Gotham Motor Company, at 1853 Broadway. This car is moving 
well for a beginner and the company has been allotted 150 cars: 

The Midland, Correja and Bergdoll are the trio handled by J. 
Mora Boyle at 185s Broadway . 

The Empire City Automobile Company, 1800 Broadway* 
handles the Colby and Paige-Detroit cars, both new to New Yorki 
The Paige line was introduced last year, but too late in the sea- 
son to prove much of a factor.' This year 150 Paige cars and 
100 Colbys will center the attention of this company in the sell- 
ing line. Early indications ' seem favorable to a profitable first 
year's business. 

The Whiting Motor Company is at 1802 Broadway. This con- 
cern sells the Mercer and Cunningham. 

Studebaker Brothers Company, of New York, has a big store 
at Fifty-ninth street and Broadway. This company sells the 
Studebaker "40," E-M-F "30" and Flanders "20." The allotment 
for this year consists of 150 Flanders and 250 E-M-F's. 

The Cadillac Motor Car Company is located on the left-hand 
side of the street, at the entrance to Columbus Circle, the street 
number being 1819 Broadway. This concern has handled the 
Cadillac car for years under the direction of I. M. Uppercu. 

United States Motor Company, Sixty-first street and Broad- 
way. This great company handles the sales of the Maxwell, 
Columbia and Sampson lines directly from its headquarters. 
Colonel K. M. Pardee is actively in charge of the sales. The 
whole vast machinery of the company is conveniently located 
to aid sales in this territory and business is consequently lively. 

The Pullman line is handled by Cimiotti Brothers. 

One of the handsomest and most commodious show rooms in 
New York or elsewhere is that of the Packard Motor Car ( 
Company, at Sixty-first and Broadway. The cars are displayed 
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.lo!m Moore & CoTipany. joio Broadway, arents for th-*Brur.!i runab- u*. 




Matheson Automobile Company, Sixty-second St. and Broadway, Matheson. 




Palmer & Singer, 1620 Broadway, Palmer-Sinner 



to much advantage amid the luxurious 
surroundings. Mr. Budlong, president of 
the New York company, is one of the 
most active figures in the trade. It is 
said that the Packard allotment for 191 1 
is already cared for, but efforts are being 
made to secure more cars. The Packard 
agents enjoy a wide custom in New York. 
The allotment this year is said to have 
been 400 cars. 

The distribution headquarters of the 
Simplex Automobile Company is at 1862 
Broadway. Mr. Dale, who is in charge, 
stated that the allotment last year was 
270 cars, and that it is slightly more for 
191 1. 

The Mitchell Motor Car Company, 1876 
Broadway, is cramped for room in its 
present quarters and has arranged to 
move across the street to larger rooms be- 
fore next Fall. The allotment of this 
company for 191 1 consists of 500 cars, ac- 
cording to official advices. The Mitchell 
trade^ in New York js increasing. 

The Atco is bandied by the American 
Locomotive Company's branch house at 
Sixty-second street and Broadway. This 
location has been recently remodeled and 
is one of the fine stores of the "RjjijL" 
The Alco production is comparatively 
small and its sales field is limited tovjlhe 
wealthy class. Nevertheless, the sjjjes 
have shown a distinct increase since 1965, 
when the car was first presented to £ie 
public. & 

The White Company, Sixty-second \y 
street and Broadway, is favorably situated 
as to its show room, where the full line 
of gasoline pleasure cars, steamers and 
trucks are on display. This year the New 
York company will handle 250 White "40" 
gasoline cars and 200 trucks. The allot- 
ment of steamers is indefinite. R. H. 
Johnston is at the head of the business. 

The New York store of the Corbin 
Motor Vehicle Corporation is at 1888 
Broadway. 

The E. R. Thomas Motor Company has 
a magnificent salesroom at Sixty-third 
and Broadway. Spring business is lively 
and every car that can be secured from 
the factory is in demand. It is estimated 
that sales will show a considerable in- 
crease over those of last year. 

The Matheson Automobile Company is 
well located at Sixty-second street and 
Broadway, where a full line of its six- 
and four-cylinder cars are displayed and 
sold. 

The Rainier Motor Company, Sixty- 
fourth street and Broadway, has recently 
been taken over by General Motors, ac- 
cording to announcement of the manage- 
ment. The car has always had a select 
patronage in New York and the present 
plans are said to contemplate a more vig- 
orous selling campaign. 

A. Elliott Ranney, 1928 Broadway, is 
the selling agent of the Hudson in New 
York. This company is one of the busiest 
ones on the "Row" and each year marks 
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a new record of sales. Progress has 
been conspicuous during the past two 
years and Spring business is already at 
full swing. 

Next door north is the local agency of 
the Pope-Hartford line. 

The Poertner Motor Car Company, 
1922 Broadway, handling the National, is 
one of the most popular agencies in New 
York. W. C. Poertner, president of the 
company* is a veteran in the automobile 
business^'despite his youth, and the wide 
metropolitan market of the National line 
indicates the activity of his organization 
in the trade. 

Urider the personal handling of Wil- 
liam Marvin Gage, general manager, the 
Carhartt car is being introduced to the 
New York public from its new quarters at 
1989 Broadway. The former salesroom 
of the company was at the Plaza Hotel 
and the change to the new quarters was 
made recently. Mr. Gage is optimistic as 
to the future of the industry and par- 
ticularly so with regard to the car he is 
handling. 

The home of the Winton Motor Car- 
riage Company at Seventieth street and 
Broadway is a beautiful salesroom with a 
large exposure on the White Way. The 
Winton is one of the veterans of the 
"Row," the selling department in New 
York having been conducted as a branch 
house since 1905 and an agency for sev- 
eral years before that time. Mr. Brown, 
who is in charge, is an enthusiast about 
his line and the men who are associated 
with him are among the most active in 
automobile salesmanship in the metropo- 
lis. Winton patronage is large and of 
high class. 

The Otto Motor Car Company, han- 
dling the Otto car at 1964 Broadway, has 
made considerable strides during the past 
year. Hitherto the effort to retail the 
car in New York has not been insistent, 
but this year the company is pushing this 
end of the business with vigor. 

Next to the Otto establishment is the 
New York store of the Knox Automobile 
Company, 1966 Broadway. This company 
has long been represented in New York 
with its high-grade line of New England 
cars. The Knox company has a fine 
show room and a well-trained corps of 
salesmen. 

The Lexington Automobile Company, 
1995 Broadway, is one of the recently es- 
tablished stores of the "Row." This car 
has been growing in popularity in the 
West and has gained a foothold in New 
York that is promising of a profitable 
business this season. 

The Case car, formerly known as the 
Pierce-Racine, manufactured by the J. T. 
Case Threshing Machine Company of 
Racine, Wis., is sold from 1934 Broad- 
way. The selling of the Case in other 
sections of the country has been aggres- 
sive and the New York agency is expect- 
ed to keep up with the pace set elsewhere. 




I*. II. Suar-s Company, Fifty-seventh and Broadway, St:arns 




The White Company, Sixty-second and Broadway. White cars and trucks 




Poertner Motor Car Company, 1022 Broadway. Nat onal 
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Simplex Automobile Company, 1862 Broadway, distributing the Simplex. 

■■■I 




Henry Motor Car Company, 1849. Broadway, Henry roadsters and touring 

cars. 

The Colt-Stratton Company, New York, distributors of the 
Cole "30," is located at 2000 Broadway. This concern really- 
started to do business with the car on a considerable scale in 
1910, when 208 were sold. Trade was lively and the allotment 
jwas more than filled. This season an order for 700 cars has 
.been filed with the factory. 

; At Seventy-second street and Amsterdam avenue, facing 
Broadway, is the establishment of the Franklin. This line is 
about as well 'krio'wn .-as-any" in .the ''metropolis - and .since its- in-' 
stallation in New York it' has proved exceedingly popular. H. 
R. Bliss, district manager for the factory, is accounted one of 
the most efficient automobile salesmen in New York. He has 
schooled his force in all the fine points claimed for his line, 
such as lightness, air-cooled motor, big tires and exact mechan- 
ical adjustments. Franklin business is large and growing. The 
new style of hood has been welcomed by the New York public. 

The Brush runabout, one of the sturdiest low-priced cars on 
the American market and the equal of many larger automobiles 
in speed and stamina, is handled in New York by John Moore & 
Company, 2010 Broadway. The Brush has a world-wide repu- 
tation and enjoys a large market here and elsewhere. 
! The friction-drive Cartercar is handled at 2178 Broadway by 
the Cartercar Company. 

! The "Farthest North" on the "Row" is the big, busy estab- 
: lishment of the Locomobile Company of America at Seventy- 
. sixth street and Broadway. The Locomobile is closely asso- 
' ciated with the development of the motor car in America and 

has been before the public ever since the public took an interest 
; in motoring. As 'everyone knows it is a big, graceful car, care- 
• fully made in New England without special reference to price. 
;The volume of business reckoned in cars is not as large as that 

of a number of other lines where prices are lower, but in money 

terms it ranks high in receipts. 



The "Row" thus considered is thirty city blocks long and the 
stores covered are included among those that front upon Broad- 
way in addition to those located within a short distance of that 
great trade artery upon the cross streets. 

The range of prices that one may pay for new cars is from 
less than $500 to more than $15,000 and models of each of the 
kinds referred to may be seen in stock along the "Row." Also, 
every possible gradation of price and size that lies between 




Mitchell Motor Company, 1870 Broadway, showing Mitchell shop. 




If. J. Koehler, 1709 Broadway, distributors of the Hupmobile in the East. 

these extremes may be had for the buying. There are 166 
different styles of runabouts, 124 types of touring cars, 73 
different limousines and closed body styles and 18 utility wagons, 
besides a host of light delivery cars susceptible to be fitted to 
the regular runabout or touring chassis. 

There are a few racing bodies and many stripped chassis in 
regular stock and if the buyer happens to have unusual ideas 
as to the car of his fancy all he has to do is to describe what he 
wants and the New York automobile salesman will filt it or 
break something trying. 



From the Buyer's Viewpoint 

Man Who Makes It Possible 



It Concerns the 



METROPOLITAN motordom buys 21,000 new automo- 
biles annually. The figure cited represents only the 
gasoline pleasure vehicles needed to supply the tre- 
mendous demand of New York alone. The total bill amounts to 
about $42,000,000. 

There is a large class in New York that only uses an automo- 
bile regularly for a single season. At the end of one year the 
car is relegated to the second line of defense and its position 
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is taken by some newer fancy in the line of a motor car. At 
the end of the second year it is moved back to the "reserves" 
and when three summers have passed it goes to the second-hand 
man, if it has managed to remain in the possession of the 
original purchaser that long. 

■ The usual method of buying a car is a little different here than 
it, is elsewhere in the land. There is a constant striving for 
rjovelty, and along with the novelty the New York buyer de- 
mands speed, reliability and comfort. Many novelties come to 
<he surface momentarily during a season and then sink out of 
sight because they do not carry the other requisites in the correct 
proportions. 

'< The New York buyer gets his ideas of the style of cars he 
fishes from a variety of sources. The mechanism, style, price 
Jnd performance of all the standard makes is a live subject of 
discussion at the clubs and many a buyer has prepared himself 
to purchase a certain make of car from participating in analytical 
discussions in the sacred precincts of his club, where such a 
person as an automobile salesman never has a chance to enter. 

Primed with the opinions of his friends and his own conclu- 
sions drawn from them, and other sources of information, he 
frequently avoids the place where the particular car he is con- 
sidering is sold. But in some mysterious way the information 
that he feels, favorable to a certain kind of automobile does 
leak out and generally reaches the establishment where the car is 
handled, sooner or later. The sales manager has learned not to 




'American Locomotive Company. Sixty-second anil Broadway, the Alco line. 




and the conclusions reached in the informal discussion of motor 
car merit are astoundingly correct from the mechanical and 
utilitarian viewpoint. The theory of the car as set forth in 
the magazine and the record of its performances, coupled with 
the actual experience of the clubmen in handling the car, form 
a solid ground from which they can proceed to a conlusion that 
has much merit in it. 

Personal solicitation and circularization have both good and 
bad points from the viewpoint of both buyer and seller. The 
circular is a most uncertain means of reaching the right jJeOple^ 
as butlers and janitors have a marvelous discrimination in 
picking out this class of literature and consigning it to the ash- 
cans before it is ever read. A small percentage of such litera- 
ture does reach its destination, but it is too small and hazardous 
to rest much faith upon. 

Solicitation is used more or less .by all automobile sales- 
men. The men engaged in this line of industry t.an approach 
and meet the heads of-professions and businesses and -representa- 
tive men of the leisure classes on an equal footing or they can- 
not prove much of a success in marketing automobiles. Much 
depends upon the presentation of the salesman's claims for his 
car and the schooling of the salesman must be very thorough and 
his natural ability must be large in order to win. 

The humble necessary chauffeur is a distinct element in selling. 
Of course, the unknown or unreliable man has little influence with 
his employer as to the choice of a car, but it is an undeniable 
fact that when James or Francois, having been employed by an 
automobile owner for several years, suggests that a certain car 
is about the right thing for his employer to ride in it does have 
a certain weight. However, the influence of James or Francois 
is greater in a negative "way than as a positive force. If he is 
a competent workman of keenness and observation his views 
are likely to be practical and valuable, particularly as to the 
faults he has observed in service. 



Oldsmpbile Company of New York, 1652 Broadway, Oldsmnbiles. 



make the mistake of approaching the prospect directly upon 
learning of his leaning toward the car sold in his establishment. 

He uses almost uncanny skill and diplomacy in arranging a 
"chance" interview with the clubman and the record of sales 
in New York shows that an astonishing percentage of sales are 
consummated, which have their basis in similar conditions. 

All the clubs are subscribers to the leading technical magazines 
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Questions That Arise 



Some of Those That Come 
Up in Every- Day Auto- 
mobiling Are Answered by the Matter Presented by Forrest R. Jones 
in the New Edition of the * 'Automobile Catechism" 



[410] — What indication observable while driving the car may 
show that ignition is too late? 

The circulating water may become so hot as to be con- 
verted into steam which, if there is any visible opening to the 
radiator, can be seen escaping. The exhaust pipe may become 
red hot near the engine. 

[411] — What permanent injury may be caused by running with 
too late ignition for a considerable length of time? 

The exhaust valve is apt to become pitted and warped 
so as to leak. The exhaust pipes may warp and leak where they 
connect to the engine casting. 

[412] — How should the spark and throttle control be set when 
running a car at a uniform speed along a good, level road? 

The throttle should be closed as much as possible in order 
to economize fuel and prevent undue heating of the engine, and 
the spark should be advanced as far as possible for satisfactory 
running of the engine. 

[413] — If the spark is advanced too far when running, what 
bad result follows? 

The combustion pressure will become too high in the 
cylinder before the piston has completed its compression stroke 
and offer so much resistance to it during the completion of 
the stroke as to produce heavy stresses in the crankshaft, which 
may be sufficient to break it. 

[414] — What is an indication that the spark comes too early 
when running? 

There will be a pounding sound (knocking) in the engine 
generally, and in a one-cylinder or two-cylinder engine an ad- 
ditional tremor may be given the car. In an engine with four 
or more cylinders that is new, with all parts snugly fitted, there 
may be no knock or other indication that is discernible, unless 
the spark is excessively advanced. Loss of power will always 
come with excess of advance, but not necessarily with the 
amount of advance that produces knocking in a somewhat worn 
engine, or even in a new engine of the single-cylinder or two- 
cylinder type. 

[415] — If the spark and throttle are properly set when running 
at the legal rate on a level road, how would you manipulate them 
to climb a grade without losing speed? 

Retard the spark slightly and open the throttle gradually, 
then advance the spark carefully up to the safe limit 

[416] — When the car slackens speed on an increasing grade, 
how do you throw the sliding gears from high speed to a slower 
speed? 

Disengage the clutch, bring the gears to neutral position 
between high-speed and next to high-speed, increase the speed 
of the engine, throw in the clutch momentarily, disengage again, 
and bring the sliding gears quickly into the next to high-speed. 

[417] — How would you adjust a carbureter which has a valve in 
the air inlet that it lifted against a spring (automatic air-valve) 
by the air when the throttle is open wide? 

First make the preparation for starting the motor. 

Set the gasoline (needle) valve of the carbureter to what is 
judged as about the proper opening. A quarter turn of the 
valve, or less, will generally answer for the first trial. 

Set the automatic air-inlet valve about midway between its ex- 
treme adjustments. 

Open the throttle one-quarter way, or less. 



Prime the carbureter if there is any provision for so doing. 
Set the spark control for late ignition. 

Crank the motor several times. If it does not start and there 
is provision for priming the carbureter, partly close the air inlet 
of the carbureter while cranking. The air inlet can be thus 
partly closed by one's hand or a piece of flat metal. The air 
inlet should be left free as soon as the motor starts. Several 
trials at starting, with different settings of the throttle lever, 
should be made. . 

If the motor starts but runs only a few revolutions and no 
black smoke (not blue or blue-white) appears at the exhaust 
just before the motor stops, then open the regulating valve of 
the carbureter wider to let more gasoline into the air passage 
(to make a richer mixture). Crank the motor again as before. 

If black smoke appears at the exhaust just before the motor 
stops, then slightly close the regulating valve of the carbureter. 
Crank as before. After the motor is started, adjust the regu- 
lating valve of the carbureter to obtain the maximum speed of 
motor for a given setting of the throttle, the latter being kept 
well closed in order to prevent excessive speed. It will gen- 
erally also be advisable to give the ignition different settings 
to obtain the best results. If the exhaust shows black smoke 
the carbureter is feeding too much gasoline. This is apt to be 
accompanied by misfiring and explosions in the exhaust pipe and 
muffler. If there is backfiring (popping) in the intake pipe and 
carbureter, too little gasoline is going in unless this is due to a 
faulty valve, valve-spring or some unusual cause. 

Set the spark and throttle so that the motor runs comparatively 
slow. Then open and close the throttle quickly. The motor 
should speed up rapidly without misfiring or backfiring while 
speeding up. It is not unusual for backfiring to occur when 
the throttle is quickly closed, although the motor operates sat- 
isfactorily otherwise. 

If backfiring occurs when speeding up rapidly, open the regu- 
lating (needle) valve to feed more gasoline. If black smoke 
and misfiring occur, close the regulating valve slightly. The air- 
valve spring will need adjustment after changing the setting of 
the gasoline valve. It is a matter of trial for each type of car- 
bureter to determine which way to make this adjustment. Tight- 
ening the air-valve spring makes a richer mixture and relieving 
it produces a leaner one. 

After the above adjustments have been made, the car can be 
tried out on the road. Hills of steep grade naturally give the 
best means of trying out. In the absence of steep grades the 
rapid speeding up of the car is a good way of determining the 
action of the carbureter. 

The adjustments of the carbureter to be made on the road are 
of the same nature as those already given above. The maximum 
pull and speed of the motor are, of course, what are sought. 



Every Cloud Has a Silver Lining 

To a large extent the law of compensation takes care of in- 
equalities. Crude oil is now used to allay the dust of our roads ; 
hence it may be observed that the automobile increased the 
demand for liquid fuel and at the same time created a demand 
for the by-product of the process. Automobiles create road 
dust, which the by-product cements, thus balancing the evils. 
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It Q 1-o r% r\ c f-r^ Tt o^n Tnat Noise Is the lndex of the 
1L OLdllUd LU IYCd,dUIl Rate at Which the Owner of 

a Car Is Getting Rid of His Hard-Earned Money 



That noise when it grows sufficiently indicates the end of the 
life of the car. 

Thai noise may be due to a loose-fitting piston. 

That noise may follow if the piston pin bearing is slack. 

That a worn crankpin bearing will result in considerable noise. 

That a slack main bearing is the father of overmuch noise. 

That a bent crankshaft belongs in the noise category. 

That the valve springs may be too strong for silence. 

That weak valve springs belong in the column of noise. 

That valve stems in loose guides will be noisy. 

That loose halftime gears will produce noise and other ills. 

That a flexible camshaft is a noisy proposition. 

That a loose flywheel produces a knock and a dangerous condi- 
tion. 

That clutch springs, if they are slack, will produce a noise due 

to slipping of the clutch. 
That lack of clearance in the crankcase results in scraping of 

the connecting rod and noise. 
That loose joints in the crankcase are responsible for a wheez- ' 

ing noise. 

That a carbureter that is too small for the motor evolves a car- 
bureter noise. 

That intake manifolds work loose at the flanging and produce a 
wheezing noise. 

That constricted passageways in the exhaust piping are respon- 
sible for noise. 

That a muffler that is half worn out is leaky and produces a 
noise. 

That lack of clearance between the fan blades and the radiator 
is responsible for noise, and leads to the purchase of a 
new radiator. 

That a worn-out gear type water pump produces noise without 
pumping water. 

That the radiator, if not securely fastened down, will work a 

hole in its walls, producing noise. 
That live rear axles, unless they are kept properly adjusted and 

lubricated, will make a noise. 
That the bevel drive must be adjusted and properly lubricated. 

otherwise it will make a noise wearing out. 
That the mudguards must not be fastened with stove-bolts or 

they will surely make a noise. 
That the bonnet has to be securely fastened down or it will 

rattle. 

That the body, if it is not properly fastened to the chassis frame. 

will work loose and make a noise. 
That the tools in the tool box, unless they are «ecured. will get 

mixed up, and produce a fearful noise. 
That the exhaust pipe, unless it is properly secured, will whip 

about, wearing holes in the gasoline tank, and other con- 
tacting parts, besides making a noise. 
That the exhaust cut-out, unless it has a tight clapper, will be 

the cause of some noise. 
That the magneto universal joint, unless it is suitably designed. 

will make a noise. 
That the universal joint, unless it is suitably designed, will make 

a noise. 

That the universal joints of the shaft drive must be lubricated or 

they will wear slack and make a noise. 
That noise is at home in poor lubricating oil. 
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a poor automobile is best known by the amount of noise 
it makes. 

paint in the many joints around the chassis will not pre- 
vent noise long enough to warrant paying for the car. 
beeswax on the gears, for the purpose of subduing noise, 
is not to be compared with a good fit. 
the best noise-killer in the world is accuracy of fit of the 
parts. 

the way to prevent a good automobile from becoming noisy 
is to maintain good conditions of lubrication, 
noise visits slack bearings and wears out its welcome, 
noise is all that emanates from some salesmen when they 
are describing their products. 

noise is catching, and it might be in the products that some 
salesmen describe. 

the first sign of noise in an automobile is the proper cue 
for the owner of the car. 

noise is a burglar and to catch him at his profession is 
a wise proceeding. 

noise most readily finds a lodging place in the automobile 

that is driven at a high rate of speed. 

good roads and noise are not on friendly terms with each 

other. 

noise costs the automobilists of America over $100,000,000 
per year. 

noise is the silent salesman of the repairman, and the friend 
upon whom he can always place reliance, 
noise causes over 75 per cent, of the total cost of main- 
taining automobiles in this country. 

noise is the sign of lack of skill of the builder of a car 
if it appears in a new product. 

noise is the sign of recklessness of the owner of the car 
if he drives at high speed over bad roads, 
noise is an indication that the repairman will have butter 
on his parsnips. 

noise may be deferred if the automobile is driven at a 
moderate speed. 

noise will not creep in if the car is cleaned every time it 
comes off the road. 

noise cannot exist in the presence of good lubricating oil 
lubricating oil would be cheap at a dollar a drop if the 
owner of the car would take the pains to apply it at 
the right time and place to prevent noise, 
noise is a cracked bell that tells the owner of the car that 
he is on the way to the poorhouse. 



Avoid Joints to Save Trouble — There should be no joints in 
the piping between the tank connection and the carbureter con- 
nection, primarily because such joints serve no useful purpose, 
and again, they are not necessary. The best of joints are more 
or less prone to give trouble, and as they are oftentimes made 
they are sure to go wrong. 

Careful Fitting Always Necessary — When rear wheels come 
off, it is not safe to figure that the thing will happen in front 
of a hospital. They will come off if the fitting is not carefully 
done. As some cars are made, they may come off if the fitting 
is well done in certain cases. It is important to be very careful 
in such cases, and it will reflect no credit on the repairman who 
fails to do good work. 



Digitized by 



Google 



March 30, 1011 



THE AUTOMOBILE 



827 



•pv' j. Extracts From the Best Foreign Journals Dealing 
L/lgcSE witn Subjects Related to Automobile Engineering 
— Fuel in a Solid State. 



Solidified Gasoline— This substance is the invention of a 
Roumanian chemist, Dr. V. Rosculetz. Briefly described, it is the 
result of dissolving stearic acid, after undergoing prolonged 
treatment with hydrochloric acid at a high temperature in the 
hydro-carbons to be solidified, the solution being mixed with an 
alcoholic solution of caustic soda at about 80 degrees C. After 
cooling the hydro-carbon is no longer a liquid, but forms a 
jelly-like mass, possessing the same colors as the hydro-carbon 
used for its manufacture, and of a sufficient consistency to be 
carried and handled like any other solid body. 

Solidified petrol is not a chemical combination, as the petrol 
used for its manufacture can be completely evaporated ; indeed, 
under the microscope it appears to have a capillary structure, and 
to be formed of a sort of extremely fine sponge, in the pores 
of which unchanged liquid petrol is contained, and the mass 
representing approximately 983-4 to 99 per cent, of petrol, 1 to 
1 1-4 per cent, stearic and caustic soda. The physical properties 
are the same as those of liquid petrol ; evaporation very easy ; the 
same heating power ; inflammability and carbureting power very 
intense. Upon heating solidified petrol it does not melt under 
ordinary pressure, but evaporates, the heat simply causing vapor 
to be given off slowly, while if ignited it does not melt, but 
burns like wood or coal, and the flame can be easily put out with 
a piece of cloth, and even by water. A curious property of 
solidified petrol is that its volume is less than the volume of liquid 
spirit used in its preparation, the reduction in volume ranging 
between 10 and 20 per cent. 

The method of utilizing the solidified petrol for the operation 
of petrol engines may first be mentioned. As it gives off its 
vapor without having to be converted back to a liquid form, 
the use of the ordinary type of carbureter, with its float feed and 
spraying jet, is entirely obviated. This part of the system has 
been worked out under the direction of another Roumanian — an 
engineer, Mr. G. Constantinescu — and, it may be added, is still 
in course of further development. As installed on a 45-horse- 
power six-cylinder Fiat and a 40-horsepower four-cylinder Dar- 
racq, on the near-side running board is mounted a long, narrow 
and shallow box, in the bottom of which are five small diameter 
pipes, through which the whole of the exhaust gases of the motor 
are directed, in order to give the necessary heat for vaporiza- 
tion. Above the pipes is a grille, on to which the jelly-like sub- 
stance is packed, the lid then being closed to hermetically seal 
the box, except for an air inlet in one of the narrow ends, the 
pipe conveying the gas to the combustion chambers being con- 
nected to the opposite end. Under the suction of the engine air 
is drawn into and through the box, it being, in its passage, thor- 
oughly impregnated with petrol vapor, or, in other words, car- 
bureted. As the surface of the jelly substance presented to the 
action of the air becomes exhausted of its petrol, the holding 
medium falls into the bottom of the box, the residue, which, as 
already mentioned, only amounts to about 1 per cent, of the 
whole, having somewhat the color of beeswax. 

In a recent test in London (Eng.) of the fuel with a Darracq 
car, the inlet pipe was ingeniously fitted up so that by the 
turning of a lever the engine could be made to draw its 
supply of gas either from the box which was filled with solidi- 
fied petrol, of a density of .760, or from the usual carbureter 
supplied with liquid spirit. The motor was started up on the 
solid fuel, and answered to the second turn of the handle, in- 
dicating that the carburetion was rapid and intense ; while, so 
far as the short run went, the engine certainly seemed to pull 
better on the solid than on the liquid fuel. A good deal of this 
increased efficiency is attributed by those responsible for the new 
fuel to the fact that the exhaust gases, which are a'l passed 



through the petrol box, yield up a large portion of their heat to 
the gaseous mixture, which is dried and perfectly carbureted be- 
fore it enters the cylinders of the motors, the explosion being 
thus greatly facilitated, the combustion in the cylinder also hav- 
ing time, owing to the dry nature of the gas, to take place under 
good conditions before the exhaust begins. 

On the cars referred to above an extra air inlet, controlled by 
a suitably placed lever, is provided, but it is intended to arrange 
that the air supply through the gas-making chest shall be auto- 
matically regulated, in accordance with the speed of the engine. 
Another very interesting experiment is also to be made; that of 
removing the radiator from the car, and passing the water used 
for the cooling of the cylinders through the pipes in the bottom 
of the solidified petrol box, instead of using the exhaust gases, 
and thus at the one and same time cool the circulation water by 
utilizing its heat to give the necessary vaporizing temperature in 
the petrol chest. 

A series of comparative tests have recently been carried oui 
by Mr. R. W. A. Brewer, A.M.I.C.E., on a four-cylinder engine, 
having a bore and stroke of 63.5 mm. by 102 mm., using .76-1 
solidified petrol and .720 liquid spirit, the results of which are 
summarized below : 

Consump. 



Test. 

Heavy solid s.g. 0.784 

Light Liquid s.g. 0.720 

Heavy Solid s.g. 0.764 

Light Liquid s.g. 0.720 



Mean Revs. 

per Min. 
1428 
1428 
1050 
1050 



Mean 
b.h.p. 
10 
10 
12.3 
12.2 



Consump. 
per Hour 
Kilo. 
4.26 
5.10 
3.80 
4.63 



per b.h.p. 
Hour Litre. 
0.560 
0.710 
0.408 
0.528 



In the first two of the above tests, the comparison of weight 
of the solid and liquid fuel works out at .835, or 16.5 per cent 
in favor of the former, while the volume comparison is as .79 
to 1, or an economy of 21 per cent. 

It is not possible at the moment to give accurate figures as to 
the cost of solidified petrol. We are informed, however, that it 
will be but slightly in excess of that of liquid spirit. In this con- 
nection, too, reference may be made to the claim that, while a 
certain quantity of petrol occupies in its solid form 20 per cent, 
less volume than in the liquid state, it shows 30 per cent, greater 
mileage, owing to the perfect combustion, this latter feature be- 
ing demonstrated by the colorless and smokeless nature of the ex- 
haust gases. In addition to this a notable point is the possibility 
of using petrol of greater density — and consequently cheaper— 
than that usually employed (that used on the demonstration cars 
was .760), and also mixtures of petrol and paraffin. Already suc- 
cessful tests have been made with a solidified combination of 
the two, in the proportion of 60 per cent, spirit and 40 per cent, 
of the heavy grade of hydro-carbon. 

Another interesting use of the solidified petrol is in connection 
with motor car headlights and lamps, as these can be lighted on 
the oxy-petrol system— that is, a combination of oxygen and 
petrol vapor, obtained by passing oxygen, contained in a flask or 
steel bottle, through a box or tube fitted with the jelly sub- 
stance, the cost of 
running five 60-cp 
lamps five hours per 
day for a month is 
stated to be only 60 
cents. Another ex- 
ample of the use of 
solidified petrol is 
seen in connection 
with petrol lamps, in 
which incandescent 
mantles are used. In 
these the ordinary 
container can be 
filled with pieces of 
the jelly substance, 
so that if the lamp 
is overturned t h e 
light simply goes 
out. — The Motor 
Car Journal. 




Two patterns of mudhooks, intended for fit 
ting to a tire to enable a car to. pull itself out 
of soft ground or driving on ice. These have 
been devised by R. V. Howard, of Barton-on-the 
Heath, Moreton-in-Marsh. Gloucestershire, Eng- 
land. The type shown in the upper view is for 
small tires and is so arranged that the studs are 
clear of the ground until the wheel begins to 
churn the soft earth into a rut. The lower one 
is for heavy cars and is more substantially con- 
structed. — The Antotar. 
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In the Overhauling of a Gar 

ations Involved in Taking Up Play and Wear in the Crankshaft 
Bearings 



PROBABLY the crankshaft is the most costly piece in 
the make-up of an automobile. Of the 2,500 square 
pieces in a car, the crankshaft may cost as much as 
500 of the average pieces. This being so, considering 
the fact that the crankshaft has to do the hardest part 
of the work, considering, further, the fact that the crankshaft is 
the most ill-shaped member in a car from the point of view of 
the ability to do the work, is it not strange that other parts of 
automobiles fail, especially when it is considered that the crank- 
shaft stands up in nine cases out of ten without serious conse- 
quences? What the situation tells is that the materials of which 




Fig. 



2 — Showing how the feeler gauge is used in connection with the motor bearings to ascertain 
the amount of clearance between the webs'of the crankshaft and the side of the bearings 




Fig- 3 



-The correct method of lifting the crankshaft into the bearings so that the bluing effect will 

be uniform 



crankshafts are made are of the best for the purpose, and, were 
it the purpose here to extend the discussion, it would offer a 
chance for comparison that would not argue well for the ma- 
terials that fail in service that is far less arduous than that 
which falls to the lot of the crankshaft. At all events, when 
an automobile is being overhauled prior to a hard season's work, 
it is necessary to size up the situation with a discriminating eye, 
and the automobilist who has the best grasp of the situation is 
the one who will fare best in the long run. Most crankshafts 
fail (a) due to the lack of care that they receive in service — 
they are not sufficiently lubricated; (b) on account of the prac- 
tice of making the motor go slow when it is 
desired to make the automobile go slow — 
the sliding gears are not employed for their 
intended purpose; (c) the material of the 
crankshaft may be good, but there is not 
enough of it used; (d) there may be 
enough of the material, but the design of 
the crankshaft may be faulty; (e) the 
motor may be allowed to speed up — some 
chauffeurs think that this is the right way 
to try a motor to observe if it is in good 
fettle; and (f) the bearings may be so 
slack that the crankshaft is induced to bend 
as it takes the load. 

Rigidity is necessary if the crankshaft is 
to last for a long time — the platform, so to 
say, should be stable. This rigidity may 
not be afforded. The case may not be so 
designed as to withstand the moments that 
service demand of it If the bearings are 
so scant — that is to say, if the projected 
area of the main bearings, in view of the 
duty that they have to perform, is restricted 
— it is scarcely to be expected that the 
crankshaft will do work for a long time and 
not show the result of this service. The 
owner of the automobile cannot be blamed 
for the design, but if he is so unfortunate 
as to purchase an automobile equipped with 
a motor that is too frail to stand up it re- 
mains for him to take into account all of 
the attending conditions and to govern his 
actions accordingly. 

There is no way that the crankshaft can 
be damaged so readily as to make the motor 
run free at a very high speed. The reason 
for this lies in the fact that the secondary 
moments increase as the square of -the 
speed. This is a way for saying that, if the 
extreme fiber strain in the section of the 
crankshaft is, say, 10,000 pounds per square 
inch when the motor is running at 1,000 
revolutions per minute, this' strain will in- 
crease to 40,000 pounds per square inch if 
the motor is run at 2,000 revolutions per 
minute, and, contrary to the belief of the 
average automobilist, this strain will be the 
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same whether the motor is propelling the car or the automobile 
is standing still. 

The next way to do damage to a good crankshaft and rupture 
a poor one is to find a long hill that will tax the ability of the 
motor to drive the car up the grade, and instead of sliding to a 
lower gear make the motor labor, as it will under such condi- 
tions. It seems to be the idea of some automobilists that an 
automobile is valueless unless it will climb all of the hills for 
miles around on high gear, but they fail to take note of the fact 
that the depreciation of the motor, and especially of the crank- 
shaft, is enormously increased under such conditions; nor does 
it matter whether or not the car does actually climb the grade 
on high gear — the damage will be done in any case. 

The extent of damage that will result due to the poor man- 
agement of an automobile on the road, while it depends upon 
the quality of the car, to begin with, will increase with the square 
of the speed on a level, and as the speed of the motor falls off 
when a grade is being negotiated. This depreciation will also 
be more or less, depending upon the degrees of lubrication, first 
in view of the extra load that is imposed by added friction, and 
finally if the bearings are allowed to run dry, when they will 
"freeze." 

But good lubrication does more than keep the bearings from 
freezing and reducing the friction load. The shock that is so 
detrimental to an automobile is much re- 
duced when a film of lubricating oil is 
placed between the members at joints. The 
lubricating medium is a buffer of no mean 
proportions. It is frequently claimed that 
the great value of pneumatic tires lies in 
the softening of the shocks that would soon 
cause the metal of which the automobile 
is made to rot. The tires are not nearly 
so efficacious for this purpose as the little 
films of lubricating oil that stand between 
each little unit shock and reduce the meas- 
ure of the blow ere it is permitted to join 
other blows and swell into a great shock: 
Heat is not to be recommended in the 
region of the lubricating oil, it being the 
case that the body of the oil is reduced as 
it is heated up. The crankcase of the 
motor, if it is not provided with "breath- 
ers," is more likely to so heat that the 
lubricating medium will fall off in the 
property called body and will scarcely be 
equal to the occasion. It has been claimed 
that the heat in the crankcase frequently 
reaches the level of the boiling point of 
water (212 degrees Fahrenheit), and that 
the lubricating oil will be as efficacious 
for the purpose at this high temperature 
as it will at the temperature of the sur- 
roundings is scarcely to be believed. If the 
flywheel of the motor is of unusual weight, 
it should be plain to the owner that this 
weight will have unusual effect upon the 
main bearing next to the flywheel; but if 
the bearing is not looked after at frequent 
intervals it will show more wear than the 
other bearings, and in such a case the fly- 
wheel weight will cause a bending of the 
crankshaft, under which conditions its life 
should be much shortened. That speed, if 
it is run up unduly, provided the bearing 
next to the crankshaft is much depreciated, 
will do its deadly work is assured. Were 
it desirable to design a testing machine 
for the purpose of testing steel to de- 
struction, this would be a very good way 
to go about it. 



The longevity and sweet-running qualities of the gasoline 
motor, provided the construction is right, depend in a large 
measure upon the condition in which the bearings are kept, and 
it is useless to expect efficiency if they are not constantly in 
good order. There are no hard-and-fast rules to follow as to 
the manner in which motor bearings should be bedded in, as it 
depends upon the method of attachment and the material from 
which they are made. One method that is applicable to most 
cases is shown in the different stages in the accompanying illus- 
trations. 

Owing to the heat r;cnerated by friction the first consideration 
to be borne in mind is the amount of clearance necessary to al- 
low the crankshaft to work after the expansion has taken place. 
With some metals this is fixed at two to three one-thousandths 
of an inch and with other metals it may be as high as four one- 
thousandths. In all cases there must be a clearance so that the 
film of lubricant can coat the bearing in its entire area. Before 
starting to take up any play in the bearings it is a wise plan to 
insert the crankshaft in a lathe and ascertain whether it is 
running true. The slightest disalignment will have a deleterious 
action on the bearings and effectually prevent the workman 
obtaining good results. The reason for this is clear, as, instead 
of touching the bearings evenly when they are screwed down 
tight, owing to the eccentric motion due to the disalignment, one 




Fig. 4 — Showing the operation of scraping the bearings of a motor, using a curved scraper and 
illustrating the correct method of holding the tool 




Fig. s. — If there is to be any clearance in the bearings the way to obtain this is shown in this illus- 
tration. The operator is seen laying a strip of paper the required thickness in the bearing 
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part will touch and leave the opposite side with too much clear- 
ance. 

An excellent method of placing the motor is shown in Fig. 1, 
where the supports are fixed to two side bars that take the place 
of the chassis frame. This method is much easier than when 
the motor arms are used for supports, and with chain or rope 
tackle and a supporting arm similar to the one shown in the il- 
lustration the motor can be manipulated by one or two men with 
ease using a pair of trestles to support it while the actual work 
is being performed. 

Owing to the end thrust exerted on the crankshaft by the 
clutch the engine bearings are liable to wear at the ends, and 
in order to ascertain if such wear is more than the limits of tol- 
erance a feeler gauge should be inserted in the manner shown in 
Fig. 2. Here again comes a question of the metal employed in 
the bearings, but as a safe guide this clearance should be about 
fifteen one-thousandths of an inch where forced lubrication is 
employed and slightly more for splash. The crankshaft shoul I 
be revolved and the gauge inserted at different points as a test 
of uniformity. The next operation depicts the crankshaft being 
lifted into the bearings after the latter have been cleaned and 
the journals of the shaft coated with Prussian blue, which for 
brevity is known as the bluing process. The method of lifting 
the shaft is shown in Fig. 3 where the two men are carefully 



laying the shaft 
down, taking care 
that it touches all 
three bearings at 
the same time. 
The effect of blu- 
ing the shaft is to 
leave an imprint 
on the bearing at 
the point that it 
touches. The bear- 
ing is then scraped 
and tested with 
the blued shaft till 
all three bearings 
show contact over 
the entire area. 
This operation is 
shown in Fig. 4 
and cannot be 
done hastily. It is 
better to take two 
strokes of the 
scraper to remove 




Fig. 6 — The bearing's supports require filing in order to compensate for the metal that is scraped 
away and the operation shows bluing of the crankcase to obtain an impression to guide the workman 





Fig. 7 — Showing the use of a surface plate that has been blued on the support blocks to insure the 

filing is uniform 



Fig. 1 — Method of attaching motor to a dummy 
frame which serves as an anchorage for the chain 
hoist 



a given quantity of metal than to take one 
cut, as it is easy to take a little off; but 
should the cut be too deep it is impossible 
to fill it in, and the depression will spoil 
the bearing. The method of holding the 
scraper is also shown in the same illustra- 
tion. The hand nearest the bearing regu- 
lates the pressure and the other is used to 
steady the cut and act as a guide to the 
parts to be removed. After each succes- 
sive operation great care must be exercised 
to remove the particles of metal that are 
shaved away, for if they are allowed to re- 
main in the bearing they act as a point of 
support and prevent the bearing from 
touching, causing the cuts that one finds 
in bearings. It will be noticed that up to 
the present the holding-down blocks have 
not been used and there is no necessity to 
use them till the upper halves are a good fit. 
When all the bearings have been scraped 
and the crankshaft beds properly, which 
means that the imprint from the blue is 
uniform, a piece of paper gauged to the 
thickness of the clearance required is 
placed in the upper part of the bearing that 
has been treated, as shown in Fig. 5. Re- 
ferring to the upper part of the bearing it 
must be remembered that the motor has 
been upside-down during the scraping opera- 
tion and consequently what in the illustra- 
tion looks like the lower half is in reality 
the upper when the motor is in the car. 
The effect of the paper is to prevent the 
blue from touching the upper half of the 
bearing and maintain the required clear- 
ance after the bearing has been tightened in 
all respects and the paper is removed. A 
fine liquid shellac is used to stick the paper 
to the bearing, and if there are any oil 
ducts that feed the bearing in the crank- 
shaft they must be slightly tapered to pre- 
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should be turned or milled to obtain required 
clearance; M3. M4, Ms, milling cutters. 



down it will leave an impression on the 
latter. The block is then placed in a vise 
and filed till the faintest impression pos- 
sible is left upon it when bolted down with 
the crankshaft in the bearing. In this il- 
lustration the strip of paper will be seen in 
position in the bearing and the operator in 
the act of bluing the aluminum base. In 
order that the face of the block can be filed 
it is advisable to use a surfacing plate that 
has been previously blued and this will 
show whether the surfaces are true. An 
excellent method of carrying out this oper- 
ation is shown in Fig. 7. Too much at- 
tention .cannot be paid to the method of 
tightening the bearings, and the tools shown 
in Fig. 8 are the proper ones for the pur- 
pose. Uniformity in tightening must be 
carefully borne in mind as being as impor- 
tant as the scraping itself. 

The method of working the crankshaft 
to and fro is shown in Fig. 9 and consists 
of rocking the shaft about half a turn one 
way and then reversing the operation. 

The photographs were taken at the 
Pierce-Arrow Car Co.'s repair shop at 233 
West Fifty-fourth street, New York, and 
the method described is used on Pierce- 
Arrow cars. The question of clearance in 
the bearings is one that the owner of the 
particular make of car should inform him- 
self upon by writing to the agent or factory 
where the car is turned out. In some makes 
of cars there is no clearance allowed at all 
in the center of the bearing where white 
metal is employed, but at the edges it 
amounts to in some cases three one-thou- 
sandths of an inch. If the bottom half of 
the crankcase is removable without disturb- 
ing the crankshaft it is possible to tighten 
the connecting rod bearings without remov- 
ing the motor. 



vent the paper 
from getting torn 
as the crankshaft . 
rotates during the 
bluing process. 

The scraping of 
the upper half of 
the bearings will 
have caused the 
lower half to re- 
cede and before 
the bearing can be 
made to fit it is 
necessary to file 
the block to com- 
pensate for the 
metal that has 
been removed. The 
upper half of the 
base chamber is 
blued in the man- 
ner shown in Fig. 
6 so that when the 
block is bolted 



/"> • o _1 likewise Rests the Motor 

Coasting Saves l<uel and Should Be Indulged in 

Wherever Roads and Traffic Conditions Permit. 



COASTING should be indulged in whenever the nature of the 
country and the amount of traffic on the road will allow 
it to be done with safety. Not only does coasting tend to 
economy in fuel but it allows the motor to rest, particularly if 
the latter has been working hard in climbing hills or running 
over heavy roads. When about to coast the motor should be de- 
clutched, the gear lever put in the neutral position and the 
motor slowed down to its slowest speed. If the hill is a long 
one, the motor may be stopped entirely, thus stopping the con- 
sumption of fuel and the wear and tear on the motor and al- 
lowing the latter to cool off. With sliding gears, the high- 
speed position can be used instead of the neutral whether the 
motor is running during the coast or not. At the top of a long 
hill the switch may be thrown off after declutching, but before 
the end of the hill is attained the ignition should be switched 
on and the clutch let in gently, starting the motor by the mo- 
mentum of the vehicle. 




Fig. 



8 — Tightening up the bearings during scraping must be carried out with great care and 
uniformity, and it is necessary to use socket wrenches for the purpose 




obtain the impression 



the bearings to 
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Starting Crank Chatters Going 
Up a Hill 

Editor The Automobile : 

[2,582] — I recently bought a car and so 
far have had no mechanical trouble with 
it. On the high gear it is particularly silent 
except when climbing a hill. There seems 
to be a chattering noise as if a gear were 
loose and rubbing against something, and 
when the motor is running fast it is alarm- 
ing. Do you think that the timing gears 
are loose? Puzzled. 

Boston, Mass. 

The noise you hear seems to come from 
the starting crank being loose and strik- 
ing the engaging dogs on the crankshaft. 
If there is a catch fitted to prevent this the 
spring is either loose or the catch jumps 
the slot. If there is no provision to pre- 
vent the crank from dropping back, as is 
the case when the car is climbing a hill, a 
spring should be inserted in the manner 
shown in Fig. 1 between the end of the 
timing case E and the boss B. If the hous- 
ing is not extended as shown in the illus- 
tration, the matter will be very simple. 



What Some Subscribers Desire to Know 



Polishing Brass Is Mostly a 
Matter of Work 

Editor The Automobile: 

[2,583]— Will you kindly give me a little 
information as to the best polish to use on 
automobiles? A Subscriber. 

Casey, 111. 

There are doubtless a number of brands 
of polishing materials for brass work on 
automobiles, but we are much inclined to 
the belief that "elbow grease" is at the 
bottom of the most successful effort. If the 
brass work is polished at frequent intervals, 
and the workman goes at it diligently on 
each occasion, the automobile will show 
that it is being given proper attention, but 
in the absence of this treatment, it will 
look as if it is the companion of neglect. 



Graphite Is Recommended by 
the Makers Thereof 

Editor The Automobile: 

[2,584] — Will you send me address of 
firm who manufactures the automatic wind- 
shield? 




Is it good practice to put finely powdered 
graphite in a crankcase when using either 
a splash or pump system? If this practice 
is good, about what proportion of graphite 
to oil is best? Charles M. Raley. 

Claremont, N. H. 

C. A. Metzger, 239 West Fifty-sixth 
street, New York City, or the Emil Gross- 
man Co., 250 West Fifty-fourth street, New 
York City, will be able to afford you in- 
formation as to automatic windshields. 

In re graphite, it is our understanding 
that a small amount of graphite is mixed 
with the lubricating oil. It should be of 
the kind that is manufactured specifically 
for this work. You should be able to get 
considerable information of a detailed 
character from the Joseph Dixon Crucible 
Co., Jersey City, N. J 




Fig. 1 — Showing how the spring prevents the 
starting crank from contacting with the shaft ea- 
gagement 



Fig. 2. — Showing a strong spring used to contract 
the brake shoes after application 



Method of Attacking Brake Con- 
nections to Obtain Com- 
pensation 

Editor The Automobile: 

[2,585] — I should like to have the brakes 
of my car made so that they compensate, 
as at present I find it extremely difficult 
to adjust each side separately and obtain 
uniform results. Would you be kind enough 
to publish a sketch as to how this can be 
executed? At present the brakes are 
operated by pedal and side lever, and both 
operate on the drums on the rear wheels. 
I am also troubled with the brakes in an- 
other respect; they have a tendency to 
chatter and rub. What, in your opinion, is 
the cause of this condition, and what can I 
do to remedy it? S. T. W. 

South Orange, N. J. 

If you will refer to Fig. 4 you will get 
an idea as to the method of fitting the 
brake connections so that they will com- 
pensate when applied. The clutch with- 
drawing arm carrier C traverses the 
frame, and to this is attached a lever which 



The Editor invites owners and drivers 
of automobiles who are subscribers to THE 
AUTOMOBILE to communicate their auto- 
mobile troubles, stating them briefly, on 
one side of the paper only, giving as clear 
a diagnosis as possible in each case, and a 
sketch, even though it may be rough, for 
the purpose of aiding the Editor to under' 
stand the nature of the difficulty. Each 
letter will be answered in these columns in 
the order of its receipt. The name and 
address of the subscriber must be given, as 
evidence of good faith, adding a nam de 
plume if the writer desires to withhold his 
name from publication. 



connects with the bar Bi. One end of 
this bar is connected with the left-hand 
brake and the other to the tube Ti which 
runs inside T and connects with the right 
hand brake rod R. The side lever brake 
connects with the bar B and the lever arm 
on the tube T, which in turn operates the 
brake rod Ri. 

The reason your brake chatters or rubs 
is probably due to the fact that the shoes 
are a loose fit on the operating tongue 
(as shown at B in Fig. 2) or the spring 
S is not sufficiently strong to pull the 
shoes back into a neutral position. Fit a 
stronger spring. If it is the outer shoe 
that rubs, fit a stronger spring as shown 
in the illustration at Si. 



Racing Records Given in Last 
Week's Automobile 

Editor The Automobile: 

[2,586] — Being a subscriber to your 
magazine, I would like you to answer some 
questions through your "Letters" column: 

1. What car made the record of 100 
miles, averaging 89.7 miles per hour on 
the Brooklands track? 

2. What is the best formula for rating 
horsepower? 

3. What kind of bearings are used in the 
90-horsepower Fiat, plain, ball, or roller? 
Which do you consider the best? 

4. Would a light flywheel have any effect 
on the smooth running of the motor, and 
why? Subscriber. 

Xew York City. 

1. The Thames is probably the car that 
you have in mind. 

2. We gave the new English conclusion 
in relation to formula in The Automobile 
of March 16. Our own belief is that there 
is no formula that will do any better work 
than might be expected of a fortune-teller. 
The best way to find out what a motor will 
do is to test it for that purpose. 

3. Plain bearings. 

4. Yes, the motor will run badly. The 
function of the flywheel is to absorb energy 
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What Other Subscribers Have to Say 



The Editor invites owners and drivers of 
automobiles who are subscribers to THE 
AUTOMOBILE to communicate their per- 
sonal experiences for publication in these 
columns for the worthy purpose of aiding 
brother automobilists who may be in need 
of just the information that this process 
will afford. Communications should be 
brief, on on* side of the paper only, and 
clearly put, including a rough sketch when 
it is possible to do so, and the name and 
address of the writer should be given as 
evidence of good faith, adding a nom de 
plume if the writer desires to withhold his 
name from publication. 



during the part of the stroke when there 
is a surplus, and to supply that surplus 
during the part of the stroke when the 
pumping losses are maximum. The greater 
the flywheel effect under the circumstances, 
the more smoothly will the motor perform. 




Weakness of Iron Supports 
Causes Sagging Running 
Boards 

Editor The Automobile: 

[2,587] — The running boards of my car 
have a tendency to sag down towards the 
rear, and it gives the car a lop-sided ap- 
pearance. Would it be better to fit metal 
running boards? 

De Style. 

Norristown, Pa. 

The matter of the material of which the 
running boards is made is purely a ques- 
tion of choice, and provided the irons are 
strong enough there is no reason why 
wood should sag in the manner you indi- 
cate. An iron made after the manner as 
shown in Fig. 3 is not much heavier than 
one of small section. The sizes indicated 
will allow for a good size running board 
on which a tire carrier and side tool boxes 
can be carried with impunity. 



V 



There Is a Tradition That 
Chickens Have Teeth 

Editor The Automobile: 

[2,588]— I am a constant reader of The 
Automobile, and in several of the recent 
large issues, in the advertising section un- 
der the heading, "Wheel, Rim and Tire 
Section," I notice among the list, spring 
wheels, but I have looked in vain for 
months for any advertisement of a spring 
wheel ; there seem to be none on the market, 
nor even claimed to be on the market, nor 
are there any being demonstrated in actual 
practice. I would like you to tell me 
through your "Letters" column why this is 
so. Also is there supposed to be an in- 



herent shortcoming or inefficiency in any 
or all spring wheels? 

Ernest G. Stackpole. 
San Quentin, Cal. 

Evidently, the advertising make-up man 
had aspirations, or he may have thought 
that there should be wheels of the kind re- 
ferred to, which, however, seems to have 
been based upon a fallacy. In the manu- 
facture of automobile wheels, the pneu- 
matic tire is used because the small road 
inequalities are swallowed up by the tire, 
and when the considerable road inequali- 
ties are intercepted, the resulting shock is 
delivered by the air under compression 
around the circumference of the tire, and 
the work is taken up by the whole fabric 
of the same rather than at the point of 
contact. In a solid tire, if the same is of 




. Fig. 3 — Type and dimensions of side platform 
irons that will prevent sagging and permit trunks 
and two tires being carried with safety 



good rubber, this idea works out to a 
partial extent. It has been found in prac- 
tice that the rubber medium does not trans- 
mit vibrations as readily as air, and it is 
for this reason that solid tires have not 
replaced the pneumatic kind up to the pres- 
ent time. Mechanical wheels, referring to 
them broadly, are made up of a plurality of 
spring units, but the springs are not so re- 
lated to each other that when one is sub- 
jected to work that work is transferred 
to all the springs in the system, and so it 
comes to pass that each spring must be 
strong enough to do all the work inde- 
pendent of the other springs. It will be 
remembered, on the other hand, that each 
particle of air in the envelope of a pneu- 
matic tire delivers to its relating particles 
of air all of the work that it is incapable 
of handling, and the distribution of the 
work, as it goes on under these condi- 
tions, produces the pneumatic effect. There 
are a great number of inventors working 
upon mechanical wheels, and some of them 
have ideas that promise overmuch. If 
these wheels cannot be had upon the mar- 
ket, it simply means that the inventors are 
not as yet ready to "try it on the dog." 



Both Wheels Exert an Equal 
Torquing Moment 

Editor The Automobile : 

[2,589] — Kindly answer the following 
question through your Letter Department 
in The Automobile. 

Are both rear wheels of a shaft-driven 
automobile exerting the same power while 
making a sharp curve? 

J. G. Black. 

Dushore, Pa. 

It is the function of the differential gear 
to weigh out the twisting moment as it 
comes from the motor to each of the road 
wheels, independent of the fact that one 
must go faster than the other on a curve. 
The limiting condition is that of the trac- 
tive ability of the respective road wheels. 
In determining the tractive ability account 
must be taken of the condition of the road- 
bed, and the effect of centrifugal force as 
it tends to turn the car over, also of the 
weight that is borne by the two wheels. 
The horsepower delivered to the roadbed 
through the two wheels, assuming the same 
conditions of traction, will be the same in 
each if the twisting moment multiplied by 
speed is a constant. It must be said in 
relation to this whole matter that it is so 
fraught with difficulties that there is little 
profit in discussing the incidental relations. 



Reason for the Paint'fon the 
Brake Drums Burning 

Editor The Automobile: 

[2,590]— Will you kindly inform me 
through your columns under "What Some 
Subscribers Desire to Know" what is the 
best means of preventing the paint on the 
rear brake drums of my car from getting 
brown and blistered as if a blow lamp had 
been applied to them. Student. 

Hoboken, N. J. 

The burning comes from the brakes be- 
ing applied for a long time and over-heat- 
ing or the shoes dragging continually on 
the drum. Make a practice while going 




Fig. 4 — A simple method of coupling the brake rods 
to braces to insure compensation 
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down-hill of using your brakes alternately, 
not always the one that is most convenient. 
It is possible that the oil hole O as shown 
in Fig. 5 is stopped up, preventing the oil 
from getting into the bearing to lubricate 
the pin P. If a grease cup is fitted instead 
of an o'ler cup the same applies, as this 
part of the car is in a very exposed posi- 
tion and the water is liable to find its way 
into the bearing as well as dust and mud, 
and prevent the release of the tongue D 
that operates the shoes. 



Position of Spark Plug 

Editor The Automobile: 

[2,591] — Some time ago I was troubled 
with the spark plugs of my car getting 
full of oil, and was compelled to stop fre- 
quently to clean them. The back cylinder 
in particular seemed to stop working on 
account of the oil more frequently than 
the others, but since I have changed the 
location from the side of the cylinder to 
over the intake valve in the valve cover 
the trouble seems to have ceased. What is 
the cause of this? 

Lubrication. 

Springfield, 111. 

The cause of the oil finding its way to 
the spark plug in the first place is the rea- 
son the plug swamps with oil. When the 
car is traveling up-hill the motor is turn- 
ing faster than when descending a hill, 
with the result that unless there are baffle 
plates in the lower half of the crank-case 
the oil will flow back and the connecting 
rods of the rear cylinders strike deeper in 
the oil than the front ones. Referring to 
Fig. 6, the electrode E, placed horizontally, 
does not act as a guide for the lubricant 
that is thrown inside the plug, as it does 
in the case where it is in a perpendicular 
position. 



Common Sense Rules in Every 
Case 

Editor The Automobile: 

[2,592] — Will you kindly answer the fol- 
lowing questions through your "Letters" 
column. 




1. What is the law for automobiles driv- 
ing on public roads? 

2. Has the automobile driver right of 
way? 

3. If he has the right to pass, which 
side should he take, the right or left? 

4. Has the owner of an automobile the 
right to drive his car if he has applied for 
his license and it has been delayed in 
transit ? 

5. What is the rating or horsepower of 
a four-cylinder car, bore 4x4 1-2-inch 
stroke? A Subscriber. 

Lodi, Ohio. 

1. The rules of the road which have been 
written into law are based upon common 
sense. Disregarding city, town and village 
ordinances, the rules of the road are the 
same for all types of vehicles in which it 
is proper to keep to the right, pass other 
vehicles to the left, drive with moderation, 
and be generous to your neighbors. 

2. The automobile has the same right as 
the horse-drawn vehicle and if the condi- 
tions are as laid down in paragraph 1, right 
of way belongs to the vehicle that is mak- 
ing the greatest safe headway. 

3. Is answered in paragraph 1. 
4 Yes. 

5. According to the A. L. A. M. method, 
this motor would have a rating of 25.6 
horsepower 



Fig. 5 — Showing the operating shaft that applies 
the brake, with an oil hole without protection. 



Leak Between Combustion 
Chamber and Waterjacket 

Editor The Automobile: 

[2,593] — Will you kindly answer the fol- 
lowing question in your next issue of The 
Automobile : 

One evening I filled the lubricator of my 
car with oil, and the gasoline tank with 
gasoline, and took my car for a ride prob- 
ably about 30 miles, and when I took it 
home that evening it seemed to be in good 
running condition, and nothing appeared to 
be wrong after I drew all the water from 
it. The next day I took the car out and 
filled the radiator with hot water, and 
started out and I did not run 1,000 feet 
when the water was boiling. I took the 
cap off the radiator and the water poured 
out. I then put in some cold water and 
started the car again with the cap off, and 
the water poured up higher than the wind- 
shield, and I had to put it back into the 
automobile shed. 

Now, can you tell me whether it is the 
oil pump that is not pumping the oil, or 
the water pump that refuses to work? I 
have an idea that it is the oil pump that 
must have frozen up or must have been 
clogged in some way. If you can explain 
what the cause is, I will be greatly obliged. 

Constant Reader. 

Lopez, Pa. 

The indications are that the cylinder is 
defective and that there is a leak to the 
waterjacket. The leak may be so slight 
that it does not materially interfere with 
'the running of the motor. 



All the Reasons for Back Kick 
of a Motor 

Editor The Automobile: 

[2,594] — As a reader of The Automo- 
bile I take the liberty of asking you to 
state in your columns of "Letters" all the 
things that would cause a four-cycle motor 
to kick back while cranking. Please ex- 
plain fully. Subscriber. 

Pittston, Pa. 

(a) Spark advanced. 




Fig. 6 — Spark plug placed in the aide of the 
valve pocket. The oil is more liable to collect 
in this type than when placed in the valve cover. 



(b) Overheated cylinder. 

(c) High compression. 

(d) Good compression, and lazy crank- 
ing. 

(e) Timing awry. 

(f) Special grades of fuel of a char- 
acter that would be pre-igniting under con- 
ditions of the normal pressure of automo- 
bile gasoline. 



Coping with the Tire Problem 

Editor The Automobile : 

[2,595] — Please answer the following 
questions in The Automobile : 

1. My car is equipped with 34 x 3 1-2- 
inch tires. I wish to use 35 x 4 on rear 
wheels, and what I want to know is, if for 
any reason one of the 35 x 4 casings were 
put out of commission, and a 34 x 3 1-2 
were put on instead, would running the 
car for, say 15 or 20 miles damage the 
differential? 

2. What is the difference in carbureter 
adjustment from magneto to battery; that 
is, granting the motor runs perfectly or 
nearly so on magneto, how should the car- 
bureter be changed to run on the battery? 

3. What are the objections to the use of 
inner shoes or liners between casing and 
tube. 

4. Do the makers of the $1,500 cars use 
the same kind of material in the gears and 
bearings of their cars as the makers of the 
$3,000 or $4,000 kind? 

5. Who designed the motor used in the 
Chalmers "30" for 1910? 

6. If ether is put into a gasoline tank, 
about 1-2 an ounce to the gallon, will it 
mix thoroughly with the gasoline and 
cause the same to be uniformly explosive 
throughout the whole mass? 

J. S. 

Cumberland, Iowa. 
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1. The differential would not be dam- 
aged. 

2. The carbureter does not have to be 
changed at all. 

3. See report of an automobilist in rela- 
tion to reliners who gives advice to E. C. B. 
No. 2,541. 

4. Difficult to say. There are many kinds 
of materials used for gears and the distinc- 
tions do not check up with the prices named 
for the finished products. 

5. Ask the Chalmers Company. 
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Fig. 7 — Method of supporting the radiator on 
springs to absorb all the shocks that cause leak- 
age 



6. It is not safe for anyone but a chemist 
of experience in the vagaries of explosives 
to mix ether or other detonating elements 
with gasoline. 



Radiator Leakage Due to Solid 
Fixing at the Base 

Editor The Automobile: 

[2,596] — Some time ago I noticed that 
the radiator on my car leaked at the joint 
in front where the two metal pieces are 
soldered together. I had this repaired and 
it has started to leak again in exactly the 
same place. The man who repaired it the 
first time tells me that I should fit pieces 
of rubber under the side plates that bolt to 
the frame. Do you think that this will 
remedy the defect? L. M. 

Ontario, Can. 

Your trouble arises from the fact that 
when the bolts that hold the radiator to 
the frame are pulled tight the radiator is 
strained at the sides forming the water 
tank around the tubes. Rubber will take 
a certain amount of the pressure from the 
parts, but most cars are now being fitted 
with some cushioning device to absorb the 
road shocks. Referring to Fig. 7 the radi- 
ator trunnion Si rests upon a spring S, 
which is adjusted by the nut N. With this 
means of suspension it is necessary to se- 
cure the radiator at the top by means of 
a tie rod to the dashboard. 



Valve Timing Is a Progressive 
Undertaking 

Editor The Automobile: 

12,5971 — Being a reader of your valu- 
able journal, I would like to ask you the 
correct setting of the valves of a 2-cyl- 
inder motor. That is, the position of the 



head at the opening and closing the valves. 
I have had splendid success until some time 
ago I broke a crankshaft and put in a new 
one, I have experienced considerable 
trouble of late. 

H. H. Purkhiser. 

Mitchell, Indiana. 

In the timing of a motor the process is 
substantially the same with one, two, four, 
or six cylinders, it being the case that the 
maker fixes the order of firing when he 
fashions the camshaft, so that the user 
may confine his effort to the timing prob- 
lem, taking one cylinder at a time, and the 
diagram Fig. 8 shows the timing relation 
for one cylinder, which is another way for 
saying that it is for all the cylinders of a 
motor, since the timing should be identical 
in each of them. 



In the Manufacture of Leather- 
Faced Cone Clutches 

Editor The Automobile: 

[2,598] — Will you kindly answer the 
following questions regarding leather cone 
clutches in the columns of your paper? 

1. Which is better, a leather clutch 
turned and fitted on a lathe or one skived 
to the proper thickness and put on and 
not turned? What is the general practice 
of the manufacturers? 

2. How much should a clutch leather 
project outside of the flywheel when new 
and under pressure of the spring. 

3. What kind of tanning makes the best 
leather for clutches? 

4. What taper should a leather be 
turned, the flywheel taper being 12 0 30'? 

5. If a clutch leather slips after being 
properly fitted and saturated with oil, and 
projects about 1-16 of an inch outside the 
flywheel and the spring is strong enough 
for the old clutch leather, what is the prob- 
able fault of the flywheel not having a 
ridge worn in it? W. P. 

1. The best practice is to obtain the 
leather of the required thickness and 
stretch it over the face of the cone clutch, 
riveting as you go along, and skiving the 
ends so that they will present an even thick- 
ness, or making a butt joint. 

2. The leather should not project out- 
side of the face of the clutch at all. It is 
better to make the facing as much as a 
quarter of an inch narrower than the trun- 
cated cone of the clutch so that when the 
leather thins down under pressure and 
work it will not project beyond the face 
of the clutch proper. 

3. Chrome leather seems to be an effi- 
cacious product. 

4. A good taper is slightly under 10 de- 
grees. 

5. The probabilities are that the leather 
does not present enough surface to the 
facing member of the clutch. Poor work- 
manship and considerable variations in the 
thickness of the leather would produce the 
bad result referred to. The leather should 
be provided with springs between it and the 



cone fur the purpose of pressing the leather 
into better contact. Cork inserts would of 
course solve the problem. 



This Problem Is Handled Else- 
where in "The Automobile " 
This Week 

Editor The Automobile: 

[2,599] — I am a subscriber to The 
Automobile. I write to ask if you could 
give me some information about grinding 
the valves of a four-cylinder L-type motor. 
Any advice you can give me will be ap- 
preciated. 

Engine. 

Charlotte, N. C. 



The Surfaces Will Have to Be 
Prepared for the Paint 

Editor The Automobile: 

[2,600] — Will you kindly give me, through 
your columns, the direction for painting 
brass lamps. G. H. Egglefield. 

Keene Valley, N. Y. 

Lamp makers claim that brass and other 
materials as used in the making of lamps 
are extremely difficult to paint satisfac- 
torily. We believe that the surfaces would 
have to be sand-blasted, or otherwise pre- 
pared, after which the same character of 
finishing that a carriage-maker puts on a 
body will serve for the lamps. In The 
Automobile last week, the methods of fin- 
ishing were given. 



Send Your Lamps to a Fixture 
Man to Be Bronzed 

Editor The Automobile: 

[2,601] — What can I get in the way of a 
black enamel to go on my automobile 
lamps, so that I will not have to polish 
them as in the usual way? 

E. F. Clapp. 

Marshall, 111. 

It appears to be a difficult thing to do. 
Makers of lamps say that the enamel will 
not stay on the polished surfaces of the 
lamps under ordinary conditions. 




Fig. 8 — Diagram of the setting of the valves 
of a four-cycle gasoline motor marked off in de- 
grees on the fly-wheel. 
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When Judgment Whispers Don't 

When the Senses Are Dulled Even an Alarm Clock Fails Its Purpose. 
Don't Select Such a Time for the Conduct of Important Negotiations 



Don't allow lubricating oil to remain on the surfaces of the 
machinery; thus disposed it is the magnet that attracts 
foreign matter. 

Don't harbor the fallacious impression that lubricating oil 
does not wear out; its slippery properties depart, leaving 
a slimy mass. 



Don't put sandals on a sugar-coated mystery and try to palm 

it off on an unsuspecting automobiliu. 
Don't interfere with the working parts of the magneto; every 

part is supposed to fulfill a predetermined purpose. 
Don't forget that improvement means to change to something 

better; when you improve a thing, be sure and make the 

change. 

Don't give birth to an idea unless it has the makings of some- 
thing better than that which is being used with success. 

Don't try to wring tears from the eyes of a boiled potato by 
relating the pathetic condition of the man who elected to 
ride in the make of automobile that is not loaded down 
with the nameplate that you represent; it may not be so 
bad after all. 

Don't forget that industry is one vast mechanism devoid of 
intelligence; furnish the intelligence. 

Don't assume that the automobile business will continue indefi- 
nitely as the playground for the brainless enthusiasts; 
it is hard to supply a sufficiency of common sense to make 
up a balance. 

Don't gather the impression that a crop of pessimists are ulti- 
mately to take charge, replacing the brainless enthusiasts 
— optimistic horse-sense would be a better ingredient. 

Don't fail to distinguish between dirt-track racing and endur- 
ance contests. 

Don't think of the dirt-track racing sport with all that the 
dirt implies if the subject is endurance contests. 

Don't depreciate endurance runs and other ways of testing stock 
cars out of consideration for your views on the sporting 
events that have nothing to do with purchasable automo- 
biles. 

Don't support an undertaking that has no constructive merit; 
endurance contests have this merit. 

Don't apply the philosophy that was taught by Aristotle to the 
dirt-track racing situation — there is no relation. 

Don't cherish ideas that perform the functions of a summer- 
fly. 

Don't assume for a moment that the idea which emanates from 
the promoter of dirt-track racing will be the centerpiece 
in the kingdom of perpetual light. 

Don't persecute yourself in an attempt to find a relation between 
a specially built racing car and a stock automobile. 

Don't apply the doctrine of permutation to the racing automo- 
bile situation; a specially built racing automobile is not 
even a cousin to a stock car. 

Don't try to show that a racing automobile is of the same per- 
suasion as a stock car. 

Don't bow to the perverseness of the racing idea, nor fail to 
support the stock car contest situation. 

Don't turn a profitable situation into a pestilence; it is enough 
to take advantage of the kind of contests that try the 
qualities of stock cars and tell purchasers what they may 
expect. 

Don't chime in with a pettifogging promoter who will throw 
dust in your eyes while he takes money out of your 
pocket. 

Don't put a pint of lubricating oil into the container and spill 
a quart of this precious fluid all over the surfaces. 



Adjusting the Brakes £g«°£.SL" 

the Braking Mechanism of His Car 



THAT the brakes have to be adjusted at frequent intervals 
is a point that is well appreciated by the experienced 
automobilist, and in the average automobile it is quite 
an undertaking. Granting that permanence of adjustment is 
necessary, the fact remains that ease of making these adjust- 
ments is attractive. In the illustration as here shown, it was 
the idea of the owner of the automobile that a good set of turn- 
buckles would accomplish the object, i. e., permit of easy ad- 
justment from time to time, and by virtue of lock-nuts maintain 
adjustment in service without danger of having the same change 
while the automobile is in service on the road. The distance 
rods were of circular section and all that had to be done was 
to take them off of the car, cut them in two and thread the ends 
to fit the threads of the turn-buckles. One of the threads was 
cut right-hand, and the other was cut left-hand ; this is necessary 
in the case of a turn-buckle. Instead of having to undo the 
distance rod at the terminal in order to make an adjustment 
all that has to be done is to back off on the lock nuts of the. 
turn-buckles and screw up on them. It is a good idea in this 
undertaking to count the number of turns that are made so that 
the alignment of the axle may be maintained. It will be under- 
stood that it is necessary to keep the alignment of the axle, for 
otherwise the tires will suffer, since they will be prevented from 
rolling along parallel to the chassis frame and in the general 
direction of the automobile as fixed by the travel of the front 
wheels. 




Depicting the method that was used in applying turn-buckles to dis- 
tance rods in order to render the making of adjustment relatively 
si mole. 
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Systematic Trouble Hunting of Eliminat io„, 

Treating with the Known Quantities, the Troubles are Dis- 
covered, When They May be Eliminated 



CONTINUING the effort of last week under this heading, 
additional cases are cited, setting down the known quan- 
tities and suggesting the situations that might be at the 
bottom of any trouble that is being experienced. System is the 
greatest influence for success in any undertaking, and for the 
automobilist on the road who is having trouble, to proceed sys- 
tematically is to find the disorder in the shortest possible time. 
Some automobilists when they get into a tight situation work 
themselves into a state of mind that either borders upon fury or 
superstition, and in this condition they find themselves incapable 
of coping with even a minor difficulty, whereas by working ac- 
cording to some system, maintaining a cool demeanor, the most 
stubborn difficulty will bow to treatment and the pleasure of 
touring will be free from harassing incidents. 

The previous history of the automobile should not be lost sight 
of when trouble is being experienced, and if the car is a second- 
hand one, with which the automobilist has had no previous ex- 
perience, it will be good business on his part to make a clean 
breast of it and determine once for all just what he may expect 
from it. It is not difficult to make a repair even on the road, but 
it is a serious matter to get lost in a maze of uncertainties. In 
dealing with unknown quantities the first point is to deliberate, 
acting only when the facts are known and the mind is clear. It 
has been said that algebra is perfectly simple to the man who can 
reason, and it has been found that almost every problem is easy 
of solution by a reasoning process, leaving it to the mathema- 
tician to do all of the figuring. In the same way by deduction it 
is possible to so isolate trouble in a car that all that remains is 
to fix it 



Case No. 4 — Motor Will *Not Operate 

// the compression is normal. '•. ' 

If the carbureter is working properly. 

If the battery is in good order. 

If the magneto is doing food work. 

// the wiring is free from trouble. 

// the timing is in good order. 

If there is no sign of a spark. 

It Stands to Reason 

That the trembler contacts may be worn. 

That the trembler contacts may be stuck together. 

That the trembler may not be adjusted properly. 

That the primary winding may be short-circuited or grounded. 

That the primary winding may have an open circuit. 

That the brushes leading Irom the primary may be worn out. 

That the spring behind the primary brushes may be weak. 



That dirt and grease may have accumulated around the brushes. 

That there may be an intermittent short-circuit of the primary connections. 

Case No. 5 — Motor Will Not Operate 

// the compression is normal. 

// the carbureter is in good working order. 

// a spark shows at the trembler of the coil. 

If the battery is in good order. 

// the timer is in good order. 

// the primary windings and connections are in good order. 
If the ignition fails. 

It Stands to Reason 

That the secondary wiring is short-circuited. 
That the secondary winding has an open circuit. 
That a spark plug is short-circuited. 
That a spark plug gap is excessive. 
That the secondary winding has an open circuit 
7 hat the secondary winding has a short-circuit. 
That the ground connections are not good. 
That the trembler of the coil is not working. 
That the trembler adjustments are loose. 

Case No 6— Motor Will Not Operate 

// the compression is normal. 
// the carbureter is working properly. 
// the timing is in good order. 
// the wiring and connections are good. 
// the ground connections are all right. 
// there is no spark at the spark plug. 
// there is no spark at the trembler. 
// there is no spark at the timer. 
// there is no spark at the storage battery terminals. 
// there is no spark at the dry battery terminals. 
// the battery is old and much used. 



Yf 



f the wiring is old and shabby. 

It Stands to Reason 

That the battery is dead. 

That the storage battery is sulphated. 

That the storage battery is discharged. 

That the storage battery is short-circuited by mud in the bottom of the cell*. 

That the storage battery is short-circuited by defective separators. 

That the storage battery active material has fallen out. 

That the storage battery is cold. 

That the storage battery is short of electrolyte. 

That the storage battery electrolyte is weak. 

That the storage battery electrolyte is too strong. 

That a jar of the storage battery is broken. 

That the dry-cells are dried out. 

That the zinc element of the dry-cells is eaten away. 

That the dry cells are polarized. 

That the dry cell contacts are poor. 

That the wiring to the dry cells is defective. 

That the primary batteries are run down. 

That the primary batteries are polarized. 

That the primary battery elements are eaten away. 

That the primary battery electrolyte is lacking in quantity. 

That a primary battery jar is broken. 

That there is inter-cell leakage between the jars. 

That there is an excess of local action. 

That the cells of battery are full of foreign matter. 

That the battery is too small for the work. 

That the number of cells of battery in series is insufficient. 

Case No. 7— Motor Will Not Operate 

// the compression is normal. 

// the carbureter is working properly. 

// the timer is in good order on the battery ignition side. 

// the battery ignition wiring is in good order. 

// the battery is in good order. 

// the spark coil is in good order. 

// a spark shows at the spark plugs. 

// the magneto ignition will not work. 

It Stands to Reason 

That the spark plugs are defective. 
That the spark plugs are sooted up. 
That the magneto is not properly timed. 
That the secondary wiring is out of order. 



Gear Problem in Overhauling Work 

In Repairing a Car the Owner Thereof Is Confronted by a Difficult 
Situation in Connection with the Gears 
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DEPRECIATION of, an automobile is confined for the 
most part to bearings, gears and the functioning 
members of the'mofor. Confining this discussion to 
the gear situation-, "it will be in order to classify the 
gears that are used in an automobile, and to state the 
duties under the heads of the respective classifications. Begin- 
ning with the motor, the halftime gears are the most prominent, 



they being composed of a pinion on the front end of the crank- 
shaft, meshing with a gear on the camshaft, if there is only one 
camshaft in the motor, and meshing with the gears on the cam- 
shafts if there are two such shafts employed. In some motors 
an idle gear is used in the halftime train. At all events, the 
pinion has half as many teeth as the number of teeth on the 
camshafts, so that the camshafts travel at half of the speed of 
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the crankshaft. As a rule, the pinion on the crankshaft is made 
of a good grade of steel, and it is keyed onto the shaft, some- 
times with a parallel fit and on other occasions with a taper fit. 
It is necessary that the pinion shall press onto the cranksha't. 
making a tight fit, and that the key shall be well fitted. This is 
not always the case, but in view of the fact that the pressure is 
a variable, due to the working of the cam, the pinion will loosen 
up and creep off the shaft unless it is a tight fit, and the key 
will give trouble also unless carefully fitted and driven home. 

Sometimes the camshaft gears are made of rawhide with 
shrouds, on other occasions they are of cast gray iron, and in 
a number of examples the gears are made of steel. No matter 
what the material may be, noise will result unless the gears and 
the pinion on the camshaft are so accurately fitted that pressure 
will come on the pitch line of the gears and the pinion. This 
accurate fitting may be consummated when the motors are new, 
but when the average repair man scrapes in a crankshaft it is 
highly improbable that he will so center the same that the pinion 
on the end of the shaft will hold to the true axis by means of 
which the pinion will be in proper relation with the gears on the 
camshaft. If the front end bearing of the motor is scraped 
a little too much, the workman may succeed in effecting a good 
fit of the bearing, but the crankshaft will be down as compared 
with its original position, and the halftime gears will be noisy, 
owing to the pinion being out of true mesh with its mates. 

It is extremely important that the halftime gearset shall be 
in good order, with the gears and the pinions tight on their 
shafts, and that the shafts be properly centered, taking into ac- 
count the mathematical relation between the pinion and the 
gears. The possibility of trouble in connection with the scraping 
in of a crankshaft, as will be plainly seen, is not merely limited 
to the fitting of the crankshaft bearings. The crankshaft must 
be parallel to the camshafts, and the centers between the crank- 
shaft and the camshafts must be dictated by the pitch of the 
halftime gears, considering the number of teeth thereof. 

Transmission Gears Have to Be Redressed if They 
Are Partly Worn or Replaced if Noiseless Per- 
formance Is the First Consideration 

When a car is being overhauled and the cover is removed 
from the transmission gearcase the owner of the automobile will 

be able to see at a 
glance whether or 
not he will be in 
for the consider- 
able cost of the 
replacement of the 
transmis- 
sion gears. If the 
teeth of the gears 
are badly battered 
and worn, and the 
owner of the car 
desires a noise- 
less performance, 
he might just as 
well make up his 
mind to send to 
the maker of the 
car for a new set 
of gears. If, on 
the other hand, a 
little noise is to 
be tolerated, and 
the gears are not 
badly worn, the 
treatment as 
shown in Fig. 2, in 
which the teeth of 

Fig. 1 — Showing a bevel gear that was run dry, a gear are being 
resulting in the chipping of the teeth and other . . , , , . 

indications of excess depreciation dressed, by hold- 




ing the gear with two hands against the face of an emery wheel, 
offers possibilities, it being the case that the burrs and other ir- 
regularities may be ground off, preliminary to the dressing oper- 
ation as shown in Fig. 3. In the dressing of the gears the first 
requisite is a good file, and the workman who undertakes to do 
this class of dressing should be the type of man who can display 
considerable deftness, a measure of skill in benchwork and much 
of patience. It is a slow job, and, the gears being hard, the file 
will be destroyed in the hands of a novice, who will make very 
little headway in the process. 

Fig. 1 illustrates a type of difficulty that may be traced to a 
considerable extent to the failure on the part of the owner of 
the car to lubricate the gears, and in some examples of auto- 
mobiles trouble of this sort comes from the use of inferior gear 
steel. If the steel is poor, however, it is all the more reason 
why the gears should be lubricated, and taking the example as 
here shown, it is a question of moment to decide whether or 
not this gear should be redressed and used for another season. 
If the teeth of the gear continue to chip in the manner as shown, 
and the chips get into the ball bearings, and down into the mesh- 
ing teeth of the differential, the damage that will be done in 
this way will far exceed the cost of a new bevel set. If it is 




Fig. 2 — Showing in emery wheel on an electric motor for u»e in grinding 
burrs off gears 

decided to replace the bevel gear, it must be concluded also that 
the bevel pinion will have to be replaced, due to the fact that 
noise will result if an old pinion is used in connection with a 
new gear. It is more than likely that the right idea in a case 
of this sort is to replace the gear and pinion, and, having learned 
the lesson that an experience of this kind should teach, the auto- 
mobilist will go to some pains to lubricate the gears as well as 
the bearings throughout the car. 

Depreciation Is Enormously Increased if the Lubri- 
cating Problem Is Left to Chance, and if Foreign 
Substances Fill the Spaces That Should Be 
Devoted to Lubricating Work 

Lubricating mediums, as oil and grease, wear out just as 
everything else depreciates with time and service, and the gummy 
mass that remains when the lubricating properties disappear 
from the oil or the grease is a detrimental substance, so that the 
crime of failing to clean out the bearings and the cases, supply- 
ing new lubricating oil or grease in place of the worn-out prod- 
uct, leads to trouble in two directions, the first of which is due 
to the absence of a lubricating medium, and the second trouble 
will come on account of the deleterious effect of the slimy mass 
that the lubricant is reduced to in the course of time. 

The worn-out lubricant may have an acid reaction, in which 
event it will etch the polished surfaces of the balls and race- 
ways of the bearings, and other parts, or it may be permeated 
with small particles of metal and chips from the teeth of the 
gears, so that instead of being a lubricant it would be a most 
efficacious abrasive medium, serving every purpose for which a 
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grindstone or an emery-wheel is usually employed. It will 
readily be seen that while lubricating oil is the greatest agent 
in favor of long life and the minimum of depreciation, it is also 
a broad avenue that leads beyond these much-desired conditions 
to grave dangers, and the final destruction of the machine. A 
very large percentage of the trouble that comes to the average 
automobilist is due to the fact that he thinks a drop of oil will 
last forever, and he overlooks important details in the principle 
of lubrication, failing to remember that (a) the lubricating oil 
is only good for lubricating purposes while it remains in the 
unctuous state, and (b) foreign substances can only be kept 
out of the bearings if they are full of lubricating oil. The last 
condition named suggests the idea that a slight excess of lubri- 
cating oil in a bearing will seal the same against the incoming 
foreign substances, it being the contention that if the excess 
oil is passing out the foreign substances cannot enter. 

What is true of the centering of the halftime gears will also 
hold when the gears in the transmission case are being centered, 
and noise will result unless the distances between the shaft are 
such that the gears will roll on their pitch lines. Remembering 
that the gears in the transmission system are hardened, and that 
the process employed for this work is likely to result in the 




Fig. 3 — Showing a workman with a file taking the burrs off gears that were 
considerably worn in service 

warping of the gears, it is generally true that the most noiseless 
performance is found by experiment. It is worth something 
to the repairman to know the distances between centers of .the 
gearshafts, as the car came from the maker, if it is true that 
the car was noiseless in its performance at that time. In con- 
nection with the bevel gearset, there is nothing to do but to find 
the relations that will produce a more or less noiseless condition, 
and in quite a number of the makes of cars on the market ad- 
justments are provided whereby the bevel gear relations may be 
established while the gears are in motion, and these relations 
are fixed under the conditions of least noise. It might be too 
much to expect that a repaired bevel set would be quite noise- 
less, but there is no reason why the owner of the car should give 
up in despair, when, in all fairness, a little care and attention to 
the adjustment of the teeth will ameliorate the noise condition 
and give the owner another year's service out of his car. 



A „ 1 . . A Prime Requisite for 

AS tO Gasoline Piping Pipes Used for This 
Purpose is Strength — Size Must Not Be Disregarded. 



LIQUID fuel reaches the carbureter through copper piping, 
impelled by either pressure on the fuel tank, or if the tank 
is elevated, through force of gravity. It is not uncommon 
to find the piping a little too small in diameter, too flimsy to 
possess the requisite endurance, and most likely to become ob- 
structed by jelly formations, or from other causes. The build- 



ing laws require a 4-inch pipe as a minimum size for sewer con- 
nections, not because a smaller pipe would be too small to con- 
duct away the sewage, but for the reason that the 4-inch size 
will not dam up of its own volition. The same holds for gaso- 
line pipes, but, fortunately, a 4-inch pipe is not necessary to 
prevent the dam. A 3-8 inch pipe serves very well indeed, 
and it is also mechanically strong enough to possess the re- 
quisite endurance. This piping will be a little heavy, to be sure ; 
but it would be better to use less castings elsewhere and have 
the gasoline piping in more stable shape. 



Method of Supporting Gasoline Tank 

Stoddard-Dayton Plan of Strapping the Gasoline Tank to 
the Rear End of the Chassis Frame 



STRANGE as it may seem, there are very few of the racing 
drivers of experience who are not in a position to relate 
the loss of the gasoline tank during some feverish race, 
thus indicating that gasoline tanks are not as innocent as they 
look and that they have to be tied down with considerable care, 
if it is to be expected that they will stay where they are put. 
One reason why a gasoline tank is troublesome in this regard 
is due to the fact that the tank, including the gasoline contained 
therein, weighs from 250 to 300 pounds, and the centrifugal 
force of this concentrated weight when the car is going around 
a curve at high speed is sufficient to tax the ability of the 
average fastening employed. The second reason, however, for 
the trouble of this character that is frequently experienced is 
due to the piling up of the gasoline in the tank, when the same 
is not full, and when the automobile is going around a curve 
of short radius at high speed. Baffle plates are usually em- 
ployed for the purpose of preventing the swashing of the liquid, 
but even under the most favorable conditions the gasoline will 
rush to one end of the tank, and the repeated blows that are 
thus struck have the effect of pushing the tank endwise awaj 
from its fastenings. The scheme as shown in the illustration 
indicates that the designer has given these details considerable 
thought, and the tank in its position back of the chassis frame is 
accessible for 
quick and thorough 
inspection from 
time to time, thus 
giving the owner 
of the car an op- 
portunity to ob- 
serve if there is 
any depreciation, 
and to tighten up 
the holding bands 
from time to time. 
The curved brack- 
et is fastened to a 
crossbar of the 
chassis frame just 
inside of the 
three-quarter ellip- 
tic spring, and the 
bolts which are 
placed to hold the 
bracket to the 
crossbar are ad- 
vantageously em- 
ployed, so that the 
tight-fitting Hang- 
ing of the bracket 
embraces the un- 
derflange as well 
as the weV 




Method of fastening the gasoline tank to the 
back of the chassis frame as exemplified in Stod- 
dard-Dayton cars 
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TIME lays bare the advantages and the evils of a plan, 
and in contest work there are three points of view, 
namely, as the user sees it, from the maker's angle and 
as the "sport" would have it. Ten years of racing, 
under all sorts of conditions, are enough to show that 
if the sport has his way the maker will lose money, and in the 
vernacular of the day the user will get "stung." It is not strange 
that these differences should appear on the surface, particularly 
if it is remembered that the makers of automobiles are busy at 
their respective tasks ; and as the users of cars are industriously 
applying their talents in the process of making their investments 
pay, the sports are the only ones who have the time and the in- 
clination to either do nothing gracefully or do somebody else if 
they get a chance. 

Racing per se as it was inherited from the horse era furnished 
enough experience with the sport type of man to lead honest 
men to the conclusion that there may be a certain type of honor 
among thieves, and that a "gambler's" word is to be relied upon 
among gamblers, but it is not believed that the makers of auto- 
mobiles are gamblers, although the users of cars do some gam- 
bling when they rely upon the statement of the race track man 
that the car that won is a replica of the model that the user would 
have to pay good money for. 



1Q11 Dopinrr On f-l/^r^lr Principles Involved in Con- 
1711 rVaClllg WUL1UUK test Work Are So Diversified 

That Differences of Opinion Are Unavoidable 



ask 'w^mmmm 



It will be a sad day for the automobile business when the users 
of cars sit back in their "Morris chairs" and say "show me." But 
this is exactly what they are going to do in the near future if 
race-track methods continue to be what they were in the past. 
The makers of automobiles seem to be fully alive to the dangers 
that come from having "wicked" partners, and the Manufac- 
turers' Contest Association, as it is organized for 191 1, is trying 
to bring order out of chaos. In The Automobile of March 2 
the rules governing contests were given in full, and in The 
Automobile of March 23 the rules governing reliability runs 
were also given in full An examination of these rules would 
seem to indicate that the companies have in mind a sharp line of 
demarcation between contests and reliability runs. President 
Benjamin Briscoe, of the United States Motor Company, in a 
special interview, which was printed in The Automobile of 
March 23, placed himself on record as absolutely opposing con- 
tests, and in a second interview with the Editor of The Auto- 
mobile at a later date Mr. Briscoe stated his belief in reliability 
runs, for, as he said, the users of automobiles are enabled to take 
an interest in a reliability run or a hill climb and the makers of 
cars are enabled to try out their models, ascertaining if they are 
up to a fitting requirement, and the benefit thus derived is two- 
fold in that the makers find the troubles that may reside in their 
regular models, and users gather information that will be of serv- 
ice to them when they go in quest of a car. 

Mr. Briscoe points out that contests such as the Vanderbilt 
last year serve no such purpose, since the automobiles that are 
entered in these contests are rarely ever "stock models." As he 
says, someone must be responsible for the killing of the men, and 
an honorable gentleman in the automobile business can scarcely 
afford to have these murderous situations dangling on his con- 
science. Mr. Briscoe did not point out that the murdering that 
was done on the Vanderbilt track last year was due to the ab- 
solute mismanagement or deliberate failure to make adequate 
provision for the handling of the cars and the spectators. Some 
of the newspapers stated at the time that the promoters of this 
event were perfectly willing to take in all the money they could, 
and that they exhibited a certain hunger in this connection, but 
a close examination of the course failed to show that care and 
precision of preparation, such as might be expected if auto- 
mobiles of the racing type are to tear along the road at a terrific 
pace, making curves at a hair under the turning-over speed. 

Fairness Should Characterize the Efforts of Those 
Who Have Charge of Racing, Which Means That 
Fair Men Must Be in Command of the Situation 

We do not recall that any official made a very clear state- 
ment of the reason why the Vanderbilt course was in the condi- 
tion that it was found to be on the morning of the race, but Mr. 
Briscoe points out that the men who were not killed outright are 
being patched up as best they can, and his contention seems to be 
the right one in this regard ; in other words, it is too much to ex- 
pect that a Christian gentleman can carry these matters on his 
conscience and continue to pursue a course which, if it is under 
the same conditions year after year, will produce identical re- 
sults. 

It is difficult to say just who should be held responsible for 
the murderous work that was done on the Vanderbilt track, but 
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the makers of automobiles and the public at large should have 
this matter adequately explained before any further chances are 
taken. The men who were responsible for the results that were 
realized on that occasion will have great difficulty in convincing 
the public at large — and, let us hope, all the makers of auto- 
mobiles — that they are competent to conduct racing events, or 
that they have a sufficient regard for the lives of the men who 
enter these races to warrant placing them in charge of any new 
venture along these lines. 

The public at large has gathered the impression that the tim- 
ing of races is now a mathematically precise situation, and even 
the men who participate in these events have a certain respect for 
the methods that are employed. In the meantime, as an illustra- 
tion of the principle that is here involved, it is enough to say 
that the most accurate chronometer that man can devise would 
be useless in the hands of an incapable captain of a ship, and the 
same thing applies to the equipment that is employed in the tim- 
ing of races, since, if the men are dishonest or incompetent, the 
apparatus will reflect the inaccuracies that must follow under 
such conditions. In the Vanderbilt event, for instance, the Editor 
of The Automobile timed the starting of the cars, and there 
was a difference of 9 seconds between some of them as they 
crossed the line. This means that some of the cars might have 
had an advantage of 9 seconds over the others, and when auto- 
mobiles are making the very high speed that was claimed for the 
entrants in the Vanderbilt event 9 seconds means win or lose. 
There was no timing apparatus employed on this occasion in 
starting the cars that would detect this difference at the time of 
starting. 

In reliability work all these opportunities are reduced to a 
nominal point, owing to the fact that the slight advantage that 
might be gained if some one car is favored at the starting point 
would amount to almost nothing in a ten-day run. Those who 
may not have had experience with contests and the problems 
of regulating them would scarcely appreciate the enormity of 
the undertaking, and it is the purpose here to point out the diffi- 
culties and the effect that they have upon the result, rather than 
to indicate that a difference of 9 seconds in the starting of the 
cars at the Vanderbilt track, for instance, was anything more 
than an incident of the moment, unavoidable, perhaps, under the 
conditions governing the running of the race. 

But even reliability runs may prove to be unsatisfactory, es- 
pecially if the promoters are but little concerned from the point 
of view of the makers of cars or with the good of the industry. 
As an illustration of a poorly conducted affair reference may be 
made to a truck run that was held in New York City last Fall. 
The results of this run were not made know promptly at the con- 
clusion of the run, and quite a number of the contestants labored 
under the impression that the delay in announcing the result was 
not in keeping with the ethics of events of this character; more- 
over, it was the opinion of those who took some interest in the 
matter that the rules were not scrupulously observed, and a 
charitable interpretation of the whole situation would be fully 
expressed were one to infer that there might have been some 
mismanagement attached to this event. 

In horse racing, as it has been conducted for a great many 
years, the announcements are made at once; any delay whatever 
would cast suspicion upon the judges. Experience has shown 
that a belated decision at a race track points to crooked judges. 

In a canvass of the whole situation as it was made by the 
Editor of The Automobile within the last few days the evi- 
dence that has been produced would seem to indicate that re- 
liability runs, under fair conditions, with managers who are 
beyond reproach should prove of value to the automobile in- 
dustry, and, according to information that was imparted by 
Howard E. Coffin, president of the Manufacturers' Contest 
Association, good progress is being made, and Mr. Coffin 
further stated that the services of experienced officials are as- 
sured. Howard Marmon, vice-president of the Manufacturers' 
Contest Association, states that a canvass reveals the interest that 
a large number of the makers of cars are taking in contest 



affairs, and he is also authority for the statement that university 
students will be utilized as observers. 

There Are Other Phases to the Racing Situation 
This Year— Racing Drivers Are Undertaking to 
Organize for Their Common Good 

The best expression of the poor satisfaction that has been 
realized in the past is reflected in the undercurrent and the con- 
siderable activity that is being indulged in from every point of 
view. The racing drivers of national fame seem to be as much 
dissatisfied as anyone, and they no doubt hope to ameliorate 
their situation by forming an association — in other words, a 
union — but whether or not they propose to resist any unfair 
methods that may be put upon them by promoters, or take the 
makers of automobiles by the throat, or take the public into their 
confidence, is a matter which has not been related. 

If the drivers organize and make a concerted effort to present 
a square deal, considering the firm resolve on the part of the 
majority of the makers of automobiles to go in for stock car 
events, the public will have nothing to fear of the result. 



• _ tj . Catalogue of Future Happenings i 
^Oming .llVentS the Automobile World That Wi 



in 
Will 

Help the Reader Keep His Dates Straight — Shows, Race 
Meets, Runs, Hill Climbs and Other Events. 



Shows and Exhibitions. 

Mar. 25-Apr. 8 Pittsburg, Fifth Annual Show, Duquesne Garden, First 

Week, Pleasure Cars; Second Week, Commercial Trucks, 
Automobile Dealers' Association of Pittsburg, Inc. 

April 12-15 Sioux Falls, S. D., Annual Show. 

Race Meets, Runs, Hill-Climbs, Etc. 

April 8-9 r.os Angeles, Cal., Twenty-four Hour Track Race, Los 

Angeles Motordrome. 
April 12-15 Sioux Falls, S. D., Annual Show. 

April 15 New York City, Commercial Vehicle Parade, Moloi 

Truck Club. 

April 22 Redlands, Cal., Annual Hill Climb. 

April 29 Guttenberg, N. J., Track Races. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

April 29 Philadelphia-Atlantic City Roadability Run, Quaker City 

Motor Club. 

May 16-19 Washington, D. C, Four-Leaf Clover Endurance Run, 

Automobile Club of Washington. 

May 19-25 Glidden Tour, Washington, D. C, to Ottawa, Canada. 

May 25 Chicago, 111., Fuel Economy Test, Chicago Motor Club. 

May 27-31 Chicago, 111.. Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, III., Tour to Indianapolis, Chicago Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes Race. Motor Speedway. 

June 22 Algonquin Hill Climb, Chicago Motor Club. 

Aug. 25-26 Elgin, 111.. National Stock Chassis Road Race, Chicago 

Motor Club. 

Oct. 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Foreign Fixtures. 

April 16-23 Prague, Austria, Annual Show. 

April 2.1-28 Vfodena, Italy, Touring Car Contests. 

May 1-15 Turin, Italy, Automobile Salon. 

May 7 Sicily, Targa Florio Road Race. 

May 14 larcelona, Spain, Catalona Cup Road Race. 

May 21 ties, Austria, Hill-Climb. 

Slay 25 'feuse Hill-Climb, Belgium. 

May 25 '.e Mans, France, Touring Car Kilometer Speed Trials. 

May 28 '.e Mans, France, Hill-Climb for Touring Cars. 

May 28 >tart of Touring Car Reliability Trials in Germany. 

June 1 "ucharest, Roumania, Speed Trials. 

Tune 4 "rieste, Austria, Hill-Climb. 

Tune 18 ''.oulogne, France. Voiturette and Light-Car Road Races. 

June 25 Sirthe Circuit, France, Grand Prix of Automobile Club 

of France. 

June 25-July 2 'nternational Reliabilitv Tour. Danish Automobile Club. 

July 5 to 20 ^tart of the Prince Henry Tour from Hamburg, Ger- 

nany. 

T u iy q Susa-Mont Cenis Hill-Climb, Italy. 

July 13-20 Istend, Belgium, Speed Trials. 

July 21-24 'loulogne-sur-Mer, Race Meet. 

Aug 6 M ont ventoux, France, Annual Hill-Climb. 

Sept. 2-1 1 "loubaix. France, Agricultural Motor Vehicle Show. 

Sent. 9 lologna, Italv, Grand Prix of Italy. 

Sept 10 20 'lunparian Voiturette and Small-Car Trials. 

Sept. 16 Russian Touring Car Competition, St. Petersburg to 

Scbastopol. 

Sept. 17 Semmering, Austria, Hill-Climb. 

S c pt! 17! Start of the Annual Trials Under Auspices of VAuto, 

France. 

Oct. 1 Gaillon, France, Hill-Climb. 
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/CONSERVATIVELY estimated, the automobile bus- 
^ iness in New York City alone, during the past 
year, represented an initial outlay of sixty million dollars, 
and these figures are independent of repair charges or 
other money transfers that must necessarily follow in 
the footsteps of an industry. In addition to the 21,000 
automobiles that were taken by the citizens of New York 
City, it has been estimated that over 12,000 automobiles 
were distributed by sub-agents to buyers in contiguous 
territory. Remarkable as these statistics show the auto- 
mobile business to be, it remains to be said that the 
great question lies beyond. Depreciation is the worm, 
so to say, that eats the heart out of an investment and 
turns the effort into more or less of an economic liability. 
If the rate of depreciation of the average automobile is 
20 per cent., which means that the cost of maintenance of 
the automobiles purchased during the last year will be 
$12,000,000, counting depreciation only, and if this rate 
of depreciation can be reduced to 10 per cent, it means 
that the community will be $6,000,000 in pocket at the 
end of the period, at no greater cost than that represented 
in the display of a little prudence. 



I NDICATIVE of the divergencies in the make-up of 
' man, mention will be made of the fact that a great 
merchant, whose ability brings him. let us say, $100,000 
per year as the increment for personal effort, shows 



threadbare when he attempts to direct the movements of 
an automobile, due to the fact that he has no mechanical 
judgment whatsoever, and, in the absence of this neces- 
sary qualification, he puts prudence to sleep and drives 
his automobile as fast as it will go with never a thought 
of the rate of depreciation that will result from his 
poorly directed effort. It is this type of man who is 
entirely at fault for the high rate of average deprecia- 
tion of automobiles, and it is a great misfortune that he 
sets an example to be followed by the owners of cars who 
are not in a position to tolerate the costs that prey upon 
the user who shows his inconsistency by feeding sugar to 
a horse and driving an automobile as if he were trying 
to get away from the grim specter. 



CXPERIMENTS are being made on solid hydro-carbon 
*^ fuel, and the indications are that this type of fuel 
will be used in the future automobile, partly because solid 
matter will not leak through a pinhole in a tank, and 
again in view of the possibility of combining kerosene 
oil with the more volatile fractions of the hydrocarbon 
distillates, thus leading to a condition of much-to-be-de- 
sired economy. Moreover, there is promise of the possi- 
bility of eliminating the carbureter, and the thermal ef- 
ficiency will be improved because a solid fuel must be 
heated up at the expense of some of the waste products 
of combustion from the heat point of view, to render 
it fit for service. Solid gasoline, so called, as it is being 
made for experimental purposes, is composed of the 
liquid fractions of the hydrocarbon distillates combined 
with stearin, to which a little caustic soda is added. The 
hydro-carbon content is over 98 per cent. In considering 
solid fuel, account should be taken of the fact that its 
volume is probably not far from 85 per cent, of the 
volume of liquid automobile gasoline, so that in addition 
to its better state for storage purposes it occupies less 
space, and from the safety point of view, solid gasoline 
is vastly superior to any other form of concentrated fuel 
to which the attention of the automobile engineer has 
been brought. 

* * * 

C TAGNATION is the disorder that shackles the in- 
dolent type of man and allows him to court con- 
tentment of mind with the nonchalance of a stoic. But 
when our colored brother, gazing at the orb, said, "The 
sun do move," he paid tribute to a basic fact, although 
there is reason for believing that his analysis was a little 
shy. But the darkey was more far-seeing than the man 
who thinks that the automobile has reached a state of 
finality. Admitting that the automobile is the refinement 
of twenty-six centuries of activity of man, from the 
transportation point of view, the fact remains that the 
curve of effort has barely reached the "knee" of its up- 
ward sway, and with our better understanding of the 
needs of humanity, and the introduction of bold mechan- 
ical skill in the enterprise, it is not too much to expect 
that improvements will be introduced, one upon the other, 
superimposing them with terrific frequency, so that the 
"soothsayer" of the present time is no better off than 
his prototype of twenty centuries ago who was so fasci- 
nated with the idea that three horses chained to a lum- 
bering chariot represented the peak of the wave of trans- 
portation ingenuity, that nothing remained to be done. 
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\laii7C Q**r»f"ir^n Happenings of the Week in Various Parts 
rNCVVO OCCLlUIl 0 f the Country as Gathered by the 85 
Special Writers and Correspondents of THE AUTOMOBILE. 
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Philadelphia Automobile Section Threatened by Fire — United States Government Is Considering Standards — New 
Automobile Company Established in the South — Postponements and Small Fields Mar the Pablo- Atlantic Beach 
Races — News of Interest Concerning Roads and Routes — Fifth Annual Show at Pittsburg a Huge Success — 
Watertown Exhibition Brings Trade — Variety of Short News From All Points 

. i 

; i 

Quaker "Automobile Row" Visited by Fire 



PHILADELPHIA, March 27 — Automobile Row was swept 
last week by a fire that before it was extinguished con- 
sumed 40 machines, causing a money loss of $125,000 
and temporarily putting out of commission the sales- 
rooms of the firms affected. The establishm.nts de- 
stroyed were the Stoddard-Dayton Automobile Company, Nos. 
253-255 North Broad street, and the Longstreth Motor Car Com- 
pany, and Auto Top & Body Company, occupying the adjoining 
buildings at Nos. 257 and 259. 

The Auto Top & Body Company's plant was entirely destroyed 
and that of the Longstreth Motor Car Company, Philadelphia 
distributer of the Alco and Pullman cars, fared but little 
better, the entire stock on hand, amounting to 15 machines, being 
wiped out, entailing a loss of $40,000. So rapidly did the flames 
get in their work here that it was a physical impossibility to 
rescue any of the stock. 

But the greater loss was sustained by the Stoddard-Dayton 
Company, 25 cars being hopelessly ruined and the money loss 
footing up to $85,000. By some rapid-fire action a few ma- 
chines occupying the first floor of this building were hustled out. 

Temporary quarters have been secured by the firms — the Stod- 
dard-Dayton at the northeast corner of Broad and Race streets 
and the Longstreth Company is using one of the offices of the 
Firestone Tire & Rubber Company, 256 North Broad street, 
pending the rebuilding of the burned structure. 



Government Meddling with Standards 

A proposed law in relation to what is known as "The United 
States Standard" for taps and dies is the subject that is being 
discussed by the lawmakers at Washington, and if they do take 
decided action in this matter it is more than likely that other 
attempts at fixing standards will be made to compel the builders 
of automobiles to accept "rule-of-thumb" methods of doing their 
work, or violate what would seem to be a ruie-of-thumb 
law. A well-known member is the keeper of this bill in its 
present form, and the information available would seem to 
indicate that the bill is in a fair way to be passed by the Senate, 
it having been passed by the House. Automobile makers are 
taking notice of the fact that their prerogatives are being usurped. 

The United States standard for taps and dies is probably a 
good one to employ in the building of machine tools, and it is 
being much used in machinery of the many classes, but in the 
building of automobiles it has been found that this standard as 
it was originally promulgated is lacking in important respects, 
and automobile engineers, having reached this conclusion, arrived 
at a new basis which was crystallized by the Mechanical Branch 
of the A. L. A. M., and is known as the A. L. A. M. Standard. 



If Congress decides to pass a jaw that will legalize the United 
States Standard and make it a compulsory matter for the build- 
ers of automobiles to employ it to the exclusion of any other 
standard we can wish the Congressmen no worse luck than will 
come to them if they buy some of the automobiles so made, in 
order that they will have to pay the cost of upkeep. 

The automobile business is in need of attention from the 
standardization point of view, but the automobile engineers in 
the United States Senate, and in the House of Representatives, 
have never shown by their work that they are more capable of 
fixing the standards that shall obtain in the automobile industry 
than the men who spend their time and their money in the 
building of cars and who have to depend upon the quality of 
the work they do for their ultimate success. 



South Taking to Automobile Making 

In Montgomery, Ala., the , Great Southern Automobile Com- 
pany has been organized to build automobiles. It was not until 
recently that the South made any headway in manufacturing, 
but the automobile business is penetrating the "cotton belt" jfhfl 
it is more than likely that the making of automobiles will be an 
important part of the industries of that great part of the coun- 
try in the near future. The Great Southern Automobile Com- 
pany, with headquarters at Montgomery, Ala., is capitalized at 
$1,000,000, to build automobiles, with E. F. Enstern.as presi- 
dent of the company, backed by a strong board of directors. 
Much headway has been made and the first car is now on the 
road. Everything points to the success of this latest effort 
on the part of the progressive citizens of Montgomery, and that 
the South is ready to support local undertakings of this charac- 
ter is indicated by the interest that the Legislature of Alabama 
is taking in this particular project. The new model, accord- 
ing to the information at hand, is a 50-horsepower car along 
the most approved lines, and it is the purpose of the company 
to build the car complete, including the motor, transmission and 
other units, in its own plant, taking due notice of the Southern 
road situation and the needs of automobilists there. 



Gramm Hose Wagons for New York 

Advices received from the Gramm Motor Car Company are 
to the effect that the New York City Fire Department is soon to 
be augmented by the addition of twelve fire wagons equipped 
with Webb fire equipment. It would appear from this and other 
information that is available that the efforts of Commissioner 
Waldo to modernize the fire-fighting apparatus of the depart- 
ment in New York are bearing fruit. ' 
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The Pope-Hartford as it appeared in the one-hour race, driven by Disbrow 




The Warren-Detroit Company presents its racing car, with Tower at the wheel 




Racing at Pablo 



j 



The Case car as it appeared on the beach under the direction of Strang 



ACKSONVILLE, FLA., March 
28 — Tidal conditions abridged 
the racing program to-day on 
the Pablo-Atlantic beach and 
only four of the events were 
run off. The fields were small and none 
of the finishes were of the hair-line order. 
Of the four events decided, National cars 
won two and took third money in two. 

The day was favorable overhead, but 
the equinoctial tides are at their height 
right now and the lapping Atlantic put 
a stop to the sport quite as effectually as 
the man with the magpie flag could have 
done. 

A big crowd turned out to witness the 
short program and apparently enjoyed 
the racing. 

The first event carded was at twenty 
miles for non-stock cars of 600 cubic 
inches piston displacement and under, 
limited to 2,300 pounds in weight. There 
were three starters, two Nationals and a 
Pope-Hartford. The race was won 
rather easily by one of the Nationals 
(Merz) in the moderate time of 14:58.43, 
which is nearly a minute slower than even 
the speedway record for that distance. 

The second event was the closest and 
best of the day. It was at 100 miles and 
resulted in a four-second victory for the 
Pope-Hartford entry in 1:15:25.29. The 
time was slower than the beach record for 
the distance by nearly three minutes and 
is slower than the speedway mark by 
about a minute. 

The third event was a one-hour race 
in classes. The Pope-Hartford entry won 
the big class with 86 miles. The Mer- 
cer was first in its class with 80 miles 
and the Warren-Detroit annexed its class 
with 64 miles to its credit. 

The five mile free-for-all was an upset 
to the talent. The Mercedes was selected 
by the wise ones to win off by itself, but 
a mishap settled its chances while 
out in front. The favorite broke first, 
got away with the gun and opened up a 
wide gap on the other two contestants in 
the early stages of the race. The Na- 
tional entry was a far-away second when 
the pacemaker entered the last mile and 
was wide open in an apparently vain 
effort to catch the foreigner. The Pope- 
Hartford was trailing at this stage am! 
was out of it as far as first honors were 
concerned. 

•Then it was noted that the leader was 
in trouble and the National closing with 
a wild burst of speed caught the Mer- 
cedes and shot over the line a winner. 
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Nationals Feature at the First Day of 
the Meet on the Florida Coast 



The disabled car limped in second ahead 
of the Pope-Hartford. 

No definite announcement has , been 
made as to the remainder of to-day's 
program. To-morrow the 'events sched- 
uled for decision to-day will be carried, 
tide and weather permitting. The flying 
kilometer trials carded to-day were aban- 
doned on account of failure to secure 
wire for the timing system. 

Three stock car events are down for 
decision to-morrow at five and ten miles 
and the rest of the program is devoted 
to free-for-all and non-stock races. 

The summary : 

First Event: Twenty miles, for cars of 600 

cubic inches and under, non-stock. 

Car Driver Position Time 

National Merz 1 14:58.43 

Pope-Hartford Disbrow ... 2 I5:'S 

National Wilcox .... 3 

Second Event: One hundred miles, "E" Class, 
non-stock. 

Pope-Hartford Disbrow ... 1 1:15:25.39 

Buick Burman .... 2 1:15:29 

National Merz 3 

Third Event: One-hour race, 231-300 cubic 
inches, non-stock. 

Mercer Hughes .... 1 80 miles 

161-^30 cubic inches, non-stock 

Warren-Detroit Tower 1 64 miles 

Fourth Event: Five miles, free for all, non- 
stock. 

National Wilcox .... t 3:45.34 

Mercedes llurman .... 2 

Pope-Hartford Disbrow ... 3 




The 



tent far back on the beach, to which the high tide made its way, preventing racing on 

M onday 



Salesmen Give Banquet 

Buffalo, March 27 — The Automobile 
Salesmen's Association of Buffalo gave a 
banquet at the Teck cafe in this city. 

James T. Kennedy, state treasurer, 
acted as toastmaster. 

S. C. Collins, Edward Doyle, G. O. 
Mackey, Eugene Snyder, George Cramer 
and Warren Mernan entertained. 

Lawrence Enos, president of the Auto- 
mobile Club, was one of the principle 
speakers and he lauded the salesmen for 
their efforts in forming an association 
and he wished them success. He said the 
team work was what counted and he 
advised the young organization to pull 
together. James Wood Pogue spoke on 
the science of salesmanship, and J. E. 
Burton was another speaker. E. C. Bull, 
G. C. Miller and W. F. Polsom were 
guests. 

The association was recently formed 
and the officers are : President, Charles 
O. Almendinger; vice-president, James T. 
Kennedy; secretary, Joseph C. O'Rourke; 
treasurer, Edward E. Denniston ; board 
of directors, E. Ray Linsley. E. O. Van 
Houten, Jr., A. J. Henry, Frank E. Titus 
md Larson Butler. 




The National Forty stripped for racing, with Merz at the wheel 




Mercedes racing car. with P.urman at the wheel, as it came in second 
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X) r\r% r\ o O r% rl T? rxi 1 Office of Public Roads Is Taking 

JYUd,U5> dllU IYUULC5 Continued Interest in the Trans- 
continental Trip of a Truck 



WHILE the army is maneuvering at San Antonio, 
Tex., having all kinds of trouble with animal 
transportation, and fighting with the railroad 
company because it will not congest its trackage 
by shunting cars, and doing other things that 
must be at a great cost, according to reports that are being received 
from day to day, the Office of Public Roads, under the direction 
of Dr. Logan Waller Page, is taking a keen interest in the per- 
formance of the Saurer truck that is being driven by A. L. West- 
gard from the Atlantic to the Pacific, and the illustrations here 
afforded show something of the roads that are being traversed, 
and the nature of the difficulties that beset the undertaking, but it 
will be self-evident to those who give the matter attention that 
these troubles are not insurmountable; moreover, they would be 
just as formidable for animal transportation as they are for the 
automobile. 

If an automobile is confronted by bad roads, it at least has the 
advantage of making higher speed when the roads are good, and 
it therefore has a more flexible schedule, since by traveling fast 
along good roads time is afforded for such work as may have to 
be done when obstructions are encountered. The last report from 
A. L. Westgard was dated Albuquerque, N. M., this point having 




Fig. 1 — An event which had to do with an impoverished culvert near San 
Jose, New Mexico 




been reached by way of Las Vegas, via Santa Fe. Local celebri- 
ties are taking a great interest in the performance of this truck 
all along the trail, and in a personal interview with Governor 
Mills the questions of good roads were discussed at some length, 
and there is excellent reason for believing that a distinct and 
aggressive movement will take place in the very near future. It 
was said that Bernalillo County, New Mexico, was noted for 
having the worst roads along the route, but the good citizens of 
this country felt the stigma of this character of reputation, and 
having raised $10,000 to be expended in the improvement of the 
roads an effort is being made to place them upon a tolerable 
level. In the neighborhood of Las Vegas the going was found to 




Fig. 3 — -Coasting down the La Bajada, lava cliffs, south of Santa Fe 




Fig. 2 — A narrow passageway in a sand cut near Algodones, New Mexico 



Fig. — A little road building for the benefit of the Saurer truck 

be particularly bad, but there is a project on for the grading of 
the road between this place and Santa Fe. 

After a short stop at Albuquerque, taking advantage of the 
same to replenish supplies and prepare for the difficult traveling 
beyond, the farther west trip will be undertaken, following along 
the trail that was taken last Fall with the difference that the west 
side of the Rio Grande will be taken as far as San Antonio. The 
iron bridge will be crossed at this point when the north side of 
the river will be kept in sight to Socorro and beyond the route 
will touch Magdalena and Rito Quemado, thence to Springerville. 
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Best Route From Tampa to Chicago 

In traveling from Tampa, Fla., to Chicago, 111., it is recom- 
mended that the best road is via Jacksonville, Fla., Savan- 
nah, Milledgeville and Atlanta, Ga., thence to Chattanooga, 
Tenn., Louisville, Ky., reaching Indianapolis, Ind., and on to 
Chicago. Nearly all of these routes are given in detail in 
Volumes 3 and 4 of the Automobile Blue Book. The route be- 
tween Atlanta, Ga., and Louisville, Ky., however, as shown in 
White's Route Book No. 6, will help the tourist materially on this 
part of the way. This book may be had by addressing the White 
Company, 1402 Broadway, New York. 

A very good route to take from Buffalo to New York City, 
N. Y., is through Broome County via Elmira and Bingham- 
ton, and then on via Deposit and Cook's Falls to Monticello and 
Middletown. From this point the macadam road to Port Jervis 
will be much enjoyed. The mileage given in the Automobile 
Blue Book is as follows : 

Buffalo to Elmira, 160.2 miles; Elmira to Binghamton, 63.6 
miles ; Binghamton to Middletown, 120 miles, and Middletown to 
Port Jervis, 20.6 miles. 

In traveling from Keene, N. H., to Ithaca, N. Y., the best 
route seems to be from Keene through Greenfield, Bennington 
and Troy, thence through Schenectady to Utica and on to Syra- 




Fig. 5 — Glimpse of an ancient institution — the San Miguel Mission 




Fig. 6 — A little competition — near Romcroville, New Mexico 



cuse, taking departure to Port Jervis, fetching up at Ithaca. An 
alternate route from Troy would be via Albany to Oneonta, 
thence to Ithaca ; this latter route is shorter, but the roads are 
not so good. Maps and details of these routes are given in 
Volume 1 of the Automobile Blue Book. 



Good Road from Chattanooga to Rome 

Rome, Ga., March 27 — The Chattanooga County Grand Jury 
has indorsed the highway from Chattanooga to Rome. 



Elgin Road Race Preparation 

Chicago, March 27 — All doubt as to the farmers agreeing to 
let the National stock chassis road races of the Chicago Motor 
Club be run over the Kane county course has been removed 
by the action of the property owners who have agreed to terms 
with the Elgin Automobile Road Racing Association. There was 
considerable haggling over the consideration the property owners 
were to receive and this delayed matters for several days. When 
the Chicago Motor Club and the Elgin Automobile Road Racing 
Association issued an edict to the effect that unless the farmers 
came to terms by to-night the races would be taken somewhere 
else the farmers got busy, organized and appointed a com- 
mittee of five to complete the negotiations. This committee asked 
that instead of every property owner being guaranteed $25 
this guarantee be graded according to frontage so that the small 
owners will receive $10, some $25 and those owning 40 rods or 
more frontage on the course will get $75. This was agreeable to 
the Elgin promoters and now the work of securing the signatures 
of the farmers is going on. It is expected that some time this 
week a contract between the Chicago Motor Club and the Elgin 
Automobile Road Racing Association will be signed. 



Intercounty Roads Favored in Ohio 

Columbus, O., March 27 — If chances look good, according to 
a statement by former Senator Alsdorf, a bill will be introduced 
in the Legislature providing for a State levy for the benefit of 
intercounty highways. A direct State levy is favored over a 
bond issue. "If Ohio is to enter on an era of road building,'' 
said he, "it must not be by building two or three miles of road 
each year. We must start in earnest." 

He advocated the intercounty system, to which county roads, 
he said, could be made auxiliary. 




Fig. 7 — A fairly good road five miles south of Las Vegas 




Fig. 8 — Marking of the old Santa Fi trail supplemented by markers that 
were put up last year 
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Flanders "20" in Motion Pictures 

Showing by 10,000 feet of moving-picture films the processes 
by which raw material is converted into Flanders "20" cars, a 
party of factory officials of the E-M-F Company imparted an 
object lesson to its representatives in this territory on Monday. 

About eighty towns and cities were represented by nearly 
twice that number of agents and salesmen. The object lesson 
began in the morning when the visitors and a number of guests 
were loaded into motor buses and taken through the city to 
Fort George Hill, where a Flanders car was demonstrated. 

This car is shipped around the circuit with the factory officers 
and is used in making all tests for the benefit of the agents. The 
performance of the car on the hill was pleasing to the observers 
and shortly after noon the buses returned to the heart of the 
city, where luncheon was served at the Hotel Marie Antoinette. 

After luncheon there were a few brief speeches by Manager 
C. F. Redden, of the Studebaker Company, who acted as toast- 
master; Paul Smith, assistant general sales manager; Bob Davis, 
"of Munsey's Magazine, and James C. Heaslet, who designed the 
Flanders car. 

Then followed the feature of the entertainment when seven 
reels of picture films were run through a machine showing the 
various steps taken at the factory in manufacturing the Flanders. 
Mr. Heaslet described the pictures as they were shown. 

The full list of agencies represented at the demonstration 
and luncheon included the following: 

Long Island — Brooklyn, Carpenter Motor- Vehicle Company ; 
Bay Shore, C. V. Searing & Company; Patchogue, J. Henry 
Wolf; East Hampton, Easthampton Auto Station; Flushing, 
Queensboro Garage (Jockers & Stack) ; Far Rockaway, Far 
Rockaway Garage (Mott & Smith) ; Glen Cove, S. J. Seaman, 
Jr. ; Huntington, Walter H. Flessel ; Hicksville, Carl J. Karlson ; 
Jamaica, Morris' Auto Garage; Oyster Bay, Blue Rubbon Garage 
& Repair Company ; Patchogue, C. V. Searing ; Port Washington, 
Hyde & Hults; Port Jefferson, A. N. Randall; Rockville Centre, 
Veit & Remsen ; Riverhead, John H. Hagen ; West Hampton 
Beach, Graphic Cycle & Automobile Works. 

New York State — Amsterdam, Van B. Wheaton ; Albany, C. 
F. Weeber Mfg. Works; Croton-on-Hudson, William H. Ash; 
Catskill, Catskill Automobile Company; Fort Plain, Rebell's 
Garage; Glens Falls, Glens Falls Automobile Company; Glovers- 
ville, J. August Schmitt; Kingston, Forsyth & Davis; Mount 
Vernon, Mount Vernon Motor Car Company; Margaretville, 
Sanford Automobile Company; Middletown, Empire Garage 
Company ; Malone, Eldredge & Mason ; Mount Kisco, Mount 
Kisco Automobile Company ; Newburgh, Bellinger's Garage ; 
Nyack, Nyack Auto Garage ; Peru, Clough Brothers : Port Jer- 





P RESIDENT FLANDERS, OF THE E-M-F COMPANY 
From left to right, top row: William Soulc, racing driver; Harry Cunningham, 
Frank Shaw, manager traffic department. Lower row: C. H. Booth, production 

vis, Gordon Sporting Goods Company; Poughkeepsie, Ryder 
Motor Company; Roscoe, Roscoe Hardware Company; Stony 
Point, Blume & Keesler; Schenectady, L. C. Meeker; Tuxedo 
Park, W. M. Weygant; Troy, Martin' Payne Sulky Company; 
White Plains, White Plains Garage Company; Yonkers, Yonkers 
Auto Station. 

Staten Island, (N. Y.) — Stapleton, Louis Blume; Tottenville, 
VV. T. Abbott. 

Connecticut — Bridgeport, The Elm Auto Company ; Danbury, 
Fillow Auto Company; Greenwich, A. N. Kemble; Hartford, 
Palace Automobile Station Company, Inc.; Middletown, F. L. 
Caulkins Garage; Norwalk, Norwalk Consolidated Auto Com- 
pany; New Canaan, Johnson Carriage Company; New Haven, 
Reichert Automobile Company, Inc., Shelton, Shelton Garage; 
Stamford, Bell Brothers' Garage; Southport, Buckley's Auto 
Station ; Waterbury, Youman's Garage. 

New Jersey — Asbury Park, Zacharias Garage Company ; Butler, 
C. G. Wilson ; Belvidere, Frank M. Bair ; Dayton, Charles R. 
Wines; Elizabeth, Walter E. Camping; Freehold, H. D. Hance; 
Flemington, John D. Lawshe ; Hackensack, Bacon's Garage Com- 
pany; Morristown, F. A. Trowbridge Company; Long Branch, 
Cooper & Tomasky : New Bruswick, S-A-M Garage ; Newton, 
A. B. Hoyt; Plainfield, Andrew C. Thompson Automobile Com- 
pany; Perth Amboy, Parker House Garage Company; Passaic, 
Geo. DeW. Brown ; Paterson, O. Peterson (The Broadway 
Garage) ; Ridgefield Park, S-F Garage; Rahway, Terrill Broth- 
ers; Saddle River, W. H. Packer; Som- 
eiville, J. C. Henry; Summit, E. F. An- 
derson ; Tenafly, H. LeRoy Demarest ; 
West Hoboken, Clinton Auto & Garage 
Company, Inc. 



A group of the E-M-F agents taken in front of the Marie Antoinette. 



Philadelphia, March 23 — Prominent 
officials of the company and dealers and 
agents to the number of 100 of the 
E-M-F and Flanders "20" from the dis- 
trict embracing eastern Pennsylvania, 
southern New Jersey, Delaware and 
Maryland assembled in convention at the 
Hotel Walton here on Tuesday. In- 
structions to distributers and the advan- 
tages accruing from the E-M-F Com- 
pany's methods of manufacture formed 
the theme of the officers who made ad- 
dresses, and agents were further en- 
lightened as to the construction of the 
various stages of the company's product 
by moving pictures. Preceding the pic- 
tures a dinner was given in the hotel's 
banquet hall. 
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AND THE MEMBERS OF HIS OFFICIAL FAMILY 

consulting engineer; F. H. Smith, sales manager; Paul Smith, assistant sales manager; 
manager; Walter E. Flanders, pres.; Leroy Pelletier; J. G. Heaslet, desiirner. 

Service Building for Kissel-Kar 

Minneapolis, Minn., March 27.— The contract for the new 
Kissel building in Minneapolis, at Thirteenth street and Hennepin 
avenue, was awarded last week and work will begin on the 
structure soon. It will be 71 by 184 feet in dimensions and will 
be two stories high with basement. Manager Hughes expects 
that the building will be ready for occupancy by July 1. 

The showroom will be 71 by 60 feet, with the entire front 
of solid glass. The front of the building, according to specifica- 
tions, will be rather ornate in design. Mill construction will be 
used throughout. 

When the new structure is ready for use it will be devoted 
entirely to the use of Kissel-Kar owners. Machinery and repair 
shop will be installed for the making of repairs to cars of this 
make owned in Minneapolis. 



New Company Ready to Start 

Bowling Green, Ohio, March 27— The Bowling Green Motor 
Car Company has organized and already work has begun on the 
factory buildings, the office being fixed up for early occupancy. 
General manager S. F. Sawyer has been in Cincinnati, Cleveland 
and Peru, Ind., buying machinery. 

The officers of the company are: J. B. Wilson, president; S. 
F. Sawyer, vice-president and general manager T. J. Miller, sec- 
retary; J. W. Underwood, treasurer; executive board, S. F. 
Sawyer, F. C. Moore and j. B. Wilson. 
The directors are S. F. Sawyer, A. C. 
McDonald, F. Lee Roush, C. B. Kurtz, 
B. A. Gramm, J. B. Wilson, T. J. Miller, 
F. C. Moore and J. W. Underwood. 



Trade Activities at Detroit 

Detroit, Mich., March 27 — As a result of a deal closed the 
past week, whereby the Cadillac Motor Car Co. acquires the 
Detroit plant of the Monroe Body Co., of Detroit and Pontiac 
the former company is now manufacturing practically every part 
of its car. The body plant is located at Fort and Twenty-fourth 
streets, and employs 450 men. It will continue running full 
time, turning out 75 bodies per day. R. F. Monroe, of Pontiac, 
will continue to act as manager for another year at least. The 
new arrangement enables the Cadillac Co. to control the pro- 
duction of its cars from the purchase of the raw materials to 
the finishing of the body. The terms of the purchase were not 
made known. 

Several new corporations, organized for the manufacture of 
motor cars or parts, have come to light during the past few days. 
The Wayne Motor Co. has filed articles of incorporation with 
the Secretary of State. The capital stock is $30,000 and the in- 
corporators are Alpheus Collins, Detroit; George W. Woods, 
Walter H. Woods and Andrew Hunter, all of Ann Arbor. The 
Michigan Steering Wheel Co. has been organized with a capital 
of $7,000 and will manufacture solid-bent steering wheels at 
274-278 Wight street, employing 35 men. The principal stock- 
holders, all Detroit men, are: Titus L. Denk, Ward B. Asbury, 
Hugo I. Denk, Eugene A. Bresler and John Elliott. The Com- 
merce Motor Car Co., of Detroit, has established a Canadian 
connection with the Watson Carriage Co., Ltd., of Ottawa. The 
latter concern will build and market the Commerce delivery car 
in the dominion. The negotiations for this arrangement were 
carried on through W. H. C. Burnett, of this city. 

The E-M-F plant No. 3, where the Flanders "20" is made, 
took on 100 additional machinists this morning and is increasing 
its activities all along the line. Automobile builders at Flint, 
want a large number of experienced painters at once. The 
Chalmers Motor Co. is putting on additional j. and 1. operators, 
transmission assemblers, inspectors, drill press hands and truck- 
men. Dodge Bros, are advertising for lathe, bench and drill 
press hands for both day and night work in their mammoth 
new plant in the northeast end of the town. The McCord Manu- 
facturing Co. needs radiator repair men and testers and body- 
makers are wanted by the C. R. Wilson Body Co. 



Fire's Work Short Lived 

Cleveland, March 27 — Though it is only a little more than two 
months since the plant of the Gabriel Horn Company, Cleveland, 
was destroyed by fire, the new plant has been completed and is 
now in operation. 



To Find Contest Rules 

Pending the publication by the A. A. A. 
of the contest rules to govern racing, re- 
liability tests and hillclimbs, the Con- 
test Board of that organization is using 
the two issues of The Automobile in 
which the rules were fully and exclu- 
sively published to supply the demands 
of those interested in contest matters. 

Knowing that the publication of the 
rules in book form would take time. 
The Automobile foresaw that there 
would be an early demand for the official 
rules and on March 2 and March 23 the 
complete text was carried. The booklet 
may be ready for distribution in a little 
over a week's time. 
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How the dealers looked while witnessing the unique motion picture show after luncheon. 
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Pittsburg Show Registers Success 



PITTSBURG, PA., March 27— The fifth annual show 
of the Automobile Dealers' Association of Pittsburg 
opened at Ouquesne Garden Saturday night. In at- 
tendance, number of exhibits and beauty of displays, 
the show far excels any other show put on by the 
Association in this city. 

More money has been spent this year than ever before, and 
it has been spent in a way which makes every dollar invested 
show to the best advantage. The immense festoons of bunting 
were illuminated by thousands of electric lights set in immense 
circles in the ceiling and forming a score of brilliant arches over 
the two main aisles of the Garden. The mural effects on the 
walls were entirely new and to the lovers of art formed one 
of the most interesting features. 

More than $500,000 worth of domestic and foreign cars are 
on exhibition. The accessory exhibits, larger in number than 
ever before, are arranged entirely around the balcony and are 
easily reached by four broad stairways brilliantly lighted and 
set with palms and ferns. A profusion of flowers ornaments 
the entire Garden. The music for the entire week will be fur- 
nished by Carl Bernthaler, director, and an orchestra composed 
of former artists from the Pittsburg Orchestra. 

The show is distinctively a pleasure vehicle exhibit. Nothing 
but a few motor boats interrupt the interest in the splendid dis- 
play of high-class cars. While the cars are high class they are 
not all high priced, for every style car from a $450 runabout to 
a $5,000 touring machine is on exhibition. The most striking 
feature of the first two evenings of the show was the large 
proportion of out-of-town visitors, numbering dozens of the 
leading automobile dealers in Western Pennsylvania, Eastern 
Ohio and West Virginia. Advices received from these towns 
indicate that many of them are going to send a full delegation 
of dealers and salesmen later in the week to study the modern 
automobile business as exemplified in Duquesne Garden. 

Especially interesting to these dealers will be the number 
and variety of the strictly new models, many of which have 
never been seen outside of large cities in this territory. It is 
also evident from railroad reports that a small army of pros- 
pective buyers is going to be on the ground this week from these 
out-of-town points to view for purposes of selection the array 
of 191 1 machines. 

The Duquesne Garden show tells more plainly than any story 




Kline Kar Hospital Ambulance, which is the latest effort from this well-known plant. This car is 
of the Model 6-50. six-cylinder, with a wheelbase of 124 inches, using 36-inch wheels. The car is for 
use in St. Louis, Mo. 



the progress which has been made in the sale and use of 
automobiles in Pittsburg since 1907. At that time it was 
thought almost impossible to get up an automobile show. This 
year two shows have competed for the attendance and atten- 
tion of the thousands of automobile lovers in Tri-State 
territory. 

Local dealers at the show report several interesting features. 
One of the 191 1 demands, so far as greater Pittsburg is con- 
cerned, is distinctly for medium priced cars. This explains 
why the second-hand dealers have been doing such an enormous 
business this year. The out-of-town buyers especially are calling 
for cars costing from $1,500 up and their interest in this ex- 
hibition proved them to be probable purchasers in the near 
future. The heavy touring car is also in good demand with 
well-to-do buyers and these cars have come to stay in Pitts- 
burg because of their success in taking the heavy grades and 
bad roads that have made this section a stumbling block to many 
automobile manufacturers. The electric vehicles called forth a 
large amount of favorable comment and it is safe to say that 
they are seen more on Pittsburg streets now than in any pre- 
vious year. 

The commercial truck exhibit is being held in reserve for 
next week, when there will be shown the finest lot of commer- 
cial trucks ever put on show in Pittsburg. A few well-known 
trucks are on exhibition this week and the interest taken in 
these by manufacturers proves that next week's commercial show 
is going to be a hummer. 

The officers and members of the Automobile Dealers' Associa- 
tion of Pittsburg, under whose auspices the Duquesne Garden 
Show is being put on, are as follows : President, W. N. Murray, 
of the Standard Automobile Co.; vice-president, Frank D. Saupp, 
of the Hiland Automobile Co. ; treasurer, G. P. Moore, of the 
Keystone Automobile Co.; secretary and also chairman of the 
show committee, R. P. McCurdy, of the McCurdy-May Co. The 
other members of the show committee are : A. X. Phelan, W. 
W. Bennett, of the W. W. Bennett Motor Car Co. ; O. E. Vestal, 
of the Vestal Motor Car Co., and E. C. McCurdy. The other 
members of the Automobile Dealers' Association are : M. J. 
Myers, Herman H. May, L. C. Myers, R. H. Williams, Frank 
C. Kunkel, Tom Dunn, H. N. Munhall, W. L. Poffinberger, I. 
Guy Davis, W. J. Thubron, W. F. Reynolds and Charles F. 
McLaughlin. The complete list of the exhibitors at the show is as 
follows : 

AUTOMOBILE DEALERS 

Acme Motor Car Company (S. U. v.), 
Pittsburg. 

Arlington Motor Car Company (Jackson), 
Pittsburg. 

Anderson Auto Company (Atlas), Pittsburg. 
Baker Electric Company (Baker Electric), 
Pittsburg. 

Becker, A. J., Company (Willoughby 
bodies), Pittsburg. 

Buick Motor Company (Buick), Pittsburg. 
Bennett, W. W., Motor Car Company (Pope- 
Hartford), Pittsburg. 

Bennett, ' W. W., Motor Car Company 
(Marion-Flyer), Pittsburg. 

East End Auto Company (Waverley Elec- 
tric), Pittsburg. 

East End Auto Company (Paterson "30"), 
Pittsburg. 

Franklin Auto Company (Franklin), Pitts- 
burg. 

Glesenkamp, L., Sons Company (Automobile 
bodies), Pittsburg. 

Hiland Auto Company (Peerless), Pittsburg. 
Hiland Auto Company (Hupp-Yeats), Pitts- 
burg. 

Hiland Auto Company (R. & L. Electrics), 
Pittsburg. 

Keystone Auto Company (Stoddard-Dayton), 
Pittsburg. 

Keystone Auto Company (Marmon), Pitts- 
burg. 

Pittsburg Interstate Company (Krit), Pitts- 
burg. 

• Manchester Garage Company (Chicago- 
Staver), Pittsburg. 

Michigan Motor Company (Michigan), Pitts 
burg. 
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Premier Sales Company (Mercer), Pittsburg. 

Pullman Motor Company (Pullman), Pittsburg. 

Michigan Motor Company (Cadillac), Pittsburg. 

McCurdy-May Company (Pierce-Arrow), Pittsburg. 

McAlister Bros. Motor Car Company (Westcott), Pittsburg. 

W. Murray Car (Owen), Pittsburg. 

Phelan, A. X.' (Lozier), Pittsburg. 

Pioneer Motor Car Company (Locomobile), Pittsburg. 

Pioneer Motor Car Company (Hudson), Pittsburg. 

Pennwood Motor Car Company (Empire "30"), Pittsburg. 

Pittsburg Interstate Company (Interstate), Pittsburg. 

Pittsburg Chalmers Company (Chalmers), Pittsburg. 

Quinby, J. M. St Co. (Automobile bodies), Pittsburg. 

Quinby, J. M. & Co. (Simplex), Pittsburg. 

Standard Auto Company (Packard), Pittsburg. 

Stearns, F. B. Company (Stearns), Pittsburg. 

Thompson, E. J. Company (Automobile bodies), Pittsburg. 

United Motor Pittsburg Company (Maxwell), Pittsburg. 

United Motor Pittsburg Company (Columbia Electric), Pittsburg. 

Vestal Motor Car Company (Stevens-Duryea), Pittsburg. 

Elmore Motor Car Company (Elmore), Pittsburg. 

Winton Motor Car Company (Winton), Pittsburg. 

White Company (The) (White Steamer), Pittsburg. 

White Company (The) (White Gasoline), Pittsburg. 

Premier Sales Company (Premier), Pittsburg. 

Premier Sales Company (Reo), Pittsburg. 

Hupmobile, Corbin, Ohio; Clark and Abbott, Detroit, each of which has 
a Pittsburg agency. 

AUTOMOBILE ACCESSORIES 

Automobile, The, New York, N. Y. 

Atlantic Refining Company (oils and greases), Pittsburg. 
Auto Trading Company (second-hand cars), Pittsburg. 
Air-Tight Steel Tank Company (tanks and cylinders for storage), Pitts- 
burg. 

-rtitna Insurance (auto insurance), Pittsburg. 

Atlas Chain Company (tires), Brooklyn, N. Y. 

Automobile Journal (auto journal), Pittsburg. 

Auto Accessories Company (auto accessories), Pittsburg. 

Banker Wind Shield Company (wind shields), Pittsburg. 

Bratton, W. G. (wind shields), Pittsburg. 

Clayton Air Compressor Company (pumps), Pittsburg. 

C. D. & P. Telephone Company (Bell telephone), Pittsburg. 

Doubleday-Hill Electric Company (batteries, motors, etc.), Pittsburg. 

Duquesne Auto Parts Company (wind shields), Pittsburg. 

Electric Auto Horn Company (electric horns), Pittsburg. 

Eyler & Henry (auto insurance), Pittsburg. 

Flentje Shock Absorbers (shock absorbers), Pittsburg. 

Hydraulic Oil Storage Company (storage systems), Pittsburg. 

Hoffecker Speedometers (speedometers), Pittsburg. 

Haymaker, H. A. & Co. (auto dictionaries), Pittsburg. 

International Pump Company (pumps), Pittsburg. 

Inland Lakes Boat Company (motor boats). Lake Geneva, Wis. 

iohns-Manville, H. W. Company (J. M. linolite), Pittsburg. 
ient-Bell Company (auto insurance), Pittsburg. 
Motor (auto journal), New York, N. Y. 

Keystone Lubricating Company (oils and greases), Philadelphia. 
Liberty Auto Tire and Supply Company (auto accessories), Pittsburg. 
Meyer Bros, (auto novelties). New York, N. Y. 
Motor Age (auto journal), Chicago, 111. 

Mutual Wind Shield Manufacturing Company (wind shields), Pittsburg. 
Oakmont Motor Boat Company (motor boats), Oakmont, Pa. 
Pope Boat Company (motor boats). Fond du Lac, Wis. 
Petroleum Products Company (oils, greases and soaps). St. Joseph, Mich. 
Pneumatic Tubeless Tire Filler (tubeless tire filler), Pittsburg. 
Pittsburg Auto Lamp Repair .Company (radiators, lamps, etc.), Pittsburg. 
Pittsburg Auto Equipment Company (auto accessories), Pittsburg. 
Pittsburg Cinch Tire Repair Co. (auto tire repairs), Pittsburg. 
Pannier Bros. Stamp Company (auto stamps), Pittsburg. 
Racing Boat Manufacturing Company (motor boats) . Muskegon, Mich. 
Shell Lake Boat Company (Motor boats). Shell Lake, Wis. 
Stephenson. Geo. W. (auto insurance), Pittsburg. 
Standard Automobile Company (auto accessories), Pittsburg. 
Sharp Spark Plug Company (spark plugs), Cleveland, Ohio. 
Truscott Boat Manufacturing Company (motor boats), St. Joseph, Mo. 
Union Wind Shield and Top Company (wind shields), Pittsburg. 
Woodwell, Jos., Company (auto accessories), 
Pittsburg. 

Wayne Oil Tank and Pump Company (oil 
tanks and pumps), Pittsburg. 

Winterton Manufacturing Company (wind 
shields), Pittsburg. 

Waverly Oil Works (oils), Pittsburg. 

Mascot Pump Company, Pittsburg. 

Pittsburg Leader, Pittsburg. 

Leader Manufacturing Company, Cleveland. 

Chamberlain-Desoloo Company, Pittsburg. 

Cleaning Device Manufacturing Company, 
Pittsburg. 

Griffin Vulcanizing Company, Pittsburg. 
MOTOR TRUCKS 

Buick Motor Car Company. 

Franklin Automobile Company, 5026 Baum 
Street, Pittsburg, Pa. Franklin one-ton trucks, 
stake platform, one express body, one ambu- 
lance, one 1,000-pound delivery wagon, one 
taxicab. 

Pennsylvania Motor Car Company, 916 Bo- 
fluet Street, North Side, Pittsburg, Pa. Lyons 
one-ton trucks. 

Standard Automobile Company, Grant 
Boulevard, Pittsburg, Pa. Packard three-ton 
fire truck, three-ton chassis, chemical tanks, 
etc.; three-ton service truck, three-ton service 
truck (chassis), ij^-ton truck, Packard ambu- 
lance, quick delivery, fire squad wagon, police 
patrol. 

McCurdy-May Company, Grant Boulevard, 
Pittsburg, Pa. Pierce-Arrow, Pierce five-ton 
trucks. 

Rapid Motor Truck Company. Rapid one- 
ton truck, two-ton truck, three-ton truck. 

United Motor (Pittsburg) Company. Samp- Lozier plant at Detroit 

son one-half ton, one-ton. two-ton, three-ton, been placed in operation, 
four-ton and five-ton vehicles. system. 



Watertown Gives Lively Show 

Syracuse, N. Y., March 27 — Encouraged by the success of 
the automobile show held here under the auspices of the 
Automobile Club of Syracuse, the Watertown Automobile Asso- 
ciation held one this week; and the live organization of the 
little city seventy miles north of here scored a most satisfactory 
success, both in point of sales made and business done. 

The show opened on Wednesday and ran four days, being 
held at the State Armory. 

In many of the garages about the city individual exhibits were 
made of cars which could not be accommodated in the Armory. 
The Armory exhibit represented a value of $75,000. 

The Babcock Company, formerly maker of carriages exclu- 
sively, is now manufacturing automobiles, so there was a Water- 
town-made exhibit of six cars, ranging from a delivery truck 
to a $4,000 limousine. The Babcock exhibit totaled $16,500 in 
price. 

The Watertown Auto Supply Company also had a fine exhibit, 
aggregating $19,000 in value. 

A feature of one exhibit was a car owned by Dr. George 
Parker, which was run all last season at a total expenditure of 
75 cents for repairs, this item due to a punctured tire. 

Other exhibits were by the Standard Oil Company, People's 
Oil Company, Hyde Steel Boat firm, Central City Supply Com- 
pany and others. A feature was an exhibit of small aeroplanes 
made by Y. M. C. A. boys. The decorations were very pleasing. 

Delegations from Canton, Ogdensburg, Syracuse and many 
other central and northern New York points attended the ex- 
hibition, which closed with a big attendance record and a success 
in every way. There was a large sale of cars. 

So successful has been the initial show that it is the intention 
of the association to make it an annual feature. 



1 Hood Goes to Metzger Company 

Detroit, Mich., March 28 — The Metzger Motor Car Company 
j nnounces the appointment to-day of Wallace C. Hood as sales 
manager, Mr. Hood resigning as sales manager of the Chalmers 
Motor Company to accept this position. He has been connected 
with the automobile industry for twelve years. He will assume 
charge of the sales department at once. This is the latest devel- 
opment of the Metzger company's policy to build up a complete 
expert organization for the manufacturing and marketing of the 
Everitt thirty. 




which has been undergoing construction since May, 1910, and has just 
It is of steel and concrete construction and was built under the Kahn 
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HOFFECKER SPEEDOMETER 

The principle on which this speedometer 
works is that of centrifugal force, having 
a perfectly balanced governor with all 
main bearings running in high-test steel 
balls. The shafts are case-hardened and 
ground to size. Fig. 1 illustrates two 
styles of speedometer of this make, also 
the connection on the end of the flexible 
shaft and C the bracket designed to fit 
any car. Each instrument is hand cali- 
brated for each speed, as the dial in B 
shows. The connection D is solid with 
the end of the shaft, and is in the form 
of a key. The registering hand runs steady 
at all speeds, and incorporated in Model B 



The gasoline is sucked up from the float 
chamber, the lower end of the valve stem 
extending into the gasoline and the regulat- 
ing pin P extending into it. This pin is 
tapered, and consequently the higher the 
air valve lifts the larger will be the aper- 
ture for the gasoline to pass. The valve 
is prevented from jumping by the dash pot 
effect of the gasoline at the lower end of 
the stem. Air is supplied to the combining 
tube S by drilled holes T U. 




Fig. 1.— Hoffecker speedometers together with universal bracket carry- 
ing the pinion and cable connection with key pressed solid with the 
shaft. 

there is a mileage recorder. The instru- 
ment is made in several different models 
by the Hoffecker Co., Motor Mart, Bos- 
ton, Mass. 

STEWART PRECISION CARBURETER 

The carbureter here shown is manufac- 
tured by the Alfred C. Stewart Machine 
Works, 1008 Santee street, Los Angeles, 
Cal. Referring to Fig. 2, the cross-section 
view shows the parts, including the butterfly 
throttle C. The body A is water- jacketed 
at B, and the gasoline enters the float 
chamber K through the needle valve N 
which is operated by the float L. The air 
valve E shown in the illustration in the 
middle of its stroke is perfectly free to 
slide up and down, and would rest nor- 
mally on its seat, entirely closing the air 
passage J. The air valve is lifted from its 
seat by the suction of the motor high 
enough to allow the air to pass, but its 
own weight will prevent it lifting higher. 



LIGHTING THE HEADLIGHTS FROM THE DASH 

The "Flash" Auto Lighter system for 
automatically lighting acetylene headlights 
on an automobile from the driver's seat 
(Fig. 3) comprises es- 
sentially three parts, viz., 
a controller, an induc- 
tion coil and a pair of 
special burners. The 
controller is secured to 
the dash of the vehicle, 
and presents a single 
lever for operating. A 
single turn of this lever 
to the left starts the 
sparking at the burners 
and also admits the gas 
to the spark gaps, the 
completion of this turn 
leaving the lamps lighted and the sparking 
stopped. Both lamps are lighted at the 
same instant, and the whole operation is 
instantaneous, simple and automatic as 
described. A single turn in the reverse 
direction extinguishes the lights. The 
burners are provided with sparking points 
rigidly clamped in position directly over 
the gas vents. The coil is of the or- 
dinary single unit type, finished in ma- 
hogany and brass, and thoroughly guar- 
anteed; the manufacturers insist upon the 
use of a special four-terminal coil in or- 
der that the lighting system may be en- 
tirely independent of the engine ignition 
circuit. A simple wiring plan is provided, 
requiring no electrical or mechanical skill 
for attaching the device, and all piping and 
attachments necessary are furnished packed 
with the outfit. The apparatus may be 
connected with any source of current ex- 
cept a magneto. This fitting permits the 
driver to extinguish his headlights when 




Fig. 2. — Sectional view of the Stewart carbure- 
ter, showing the flow of air and gas by the arrows. 

passing through towns, or when passing a 
restive horse, without descending from his 
seat, and is manufactured by the Motor 
Specialties Company, Motor Mart, Bos- 
ton, Mass. 



WEBSTER GASOLINE GAUGE 

The principle on which the Webster 
gauge works is shown at 3, in Fig. 4. A 
hole is cut in the tank with the instrument 
shown, the gauge inserted, and the dial 
attached in the manner shown at 5. At- 
tached to the end of the rod carrying the 
ball is a pinion that engages with a vertical 




Fig. 3. — Flash Auto Lighter fitted to the dash- 
board, showing the connections and operating 
handle. 

shaft on which there is also a pinion. 
When the gasoline is filled into the tank 
the ball rises and causes the pinion to 
rotate the needle to the calibrated position 
on the dial. The fitting is manufactured 
by the Randall-Faichney Company, Boston, 
Mass. 




Inserting "clamp collar" 




"Clamp collar "iiisiilc of tank 
thou a by dotted lium 



Improve*! 
Webster Gasoline Gauge 



Fig; .4,— Showing -the stages of fitting a Webster gasoline gauge to the tank and the ball system operating a pinion on the end of the shaft. 
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Getting' Ready for the Road 

Service Departments Working Day and Night 




What it costs New York to operate its 40,000 auto- 
mobiles is a matter of interest to everybody in 
motordom and everybody who wishes to be en- 
rolled among the users of the automobile. A 
careful canvass of the situation by "The Auto- 
mobile" tends to show that the total amount 
spent in operation aggregates over $90,000,000 
annually for a total of 320,000,000 car miles. 

' "w *4 OW that gentle Springtime is treading upon the 

^ \ heels of cold weather every automobile owner 

jf 1 ^ ^y^J ^) m tms sect ' on an d every potential owner is pre- 
{ .'1^1 paring to take advantage of the road season. 

Ever since last Fall the establishments that 
specialize in overhauling cars have been busy 
preparing for the opening of the touring season 
and at present the apex of activity in this line 
has been reached. From the Harlem river to the sand-flats of 
Lozg Island, everything is buzzing that has anything to do 
with putting automobiles into commission and each shop, 
garage and service department is under high pressure. 

There are something like 25,000 autoniobik-s owned in New 
York that are habitually laid up during the winter for longer 
or shorter periods of time. These periods range from three 
weeks to three months and in exceptional cases run as high as 
six months. Some are merely placed in what is known as 
"dead" storage during the disagreeable season, but at certain 
times all of them are subjected to that mysterious process called 
"overhauling." 

Where a motorist has a car that cost $5,000 the automobile 
represents an investment, and periodical "overhauling" of such 
a car stands in the relation of a protection for the investment 
as well as for insurance of service. 

The idea of service has grown into an immense industry in 
the metropolis, for to-day practically every automobile manu- 
facturer represented in the New York selling field has made 
some provision for the care, maintenance and upkeep of the 
cars of his make. Some of the companies have elaborate "serv- 
ice" departments ihat are considered quite as much parts of 
the local or district distribution plants as are the selling agencies 
themselves. Others simply maintain a garage where a full 
line of parts for the various models of the line are carried and 
where general repairs are done. 

There is as much difference between the "service" depart- 
ments as is apparent between the agencies, and the cost of 
"service" covers a range quite as wide as is represented in the 
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difference between the original cost of 
the cars. This does not mean that the 
mere fact that a car may cost $5,000 
makes its upkeep five times as great as 
that of the car costing $1,000, although 
such may be the case. 

It has been broadly estimated that the 
New York motoring public, which means 
the owners of gasoline pleasure automo- 
biles in the metropolitan section, pays for 
operating its cars the sum of $93,400,000 
annually. Last week in The Automobile 
it was shown that the same section of the 
public pays $42,000,000 a year for new 
cars. Thus the cost of operation, roughly, 
is twice as great as that of the original 
investment. 

The constituent items of this vast sum 
are made up as follows: 

There are 40,000 automobiles owned in 
New York City, representing an invest- 
ment of about $80,000,000. The average 
mileage of each car is 8,000, which is ap- 
proximately 25 miles a day the year round. 
Figuring at least eight tires for each car 
at that mileage gives a total of 320,000 
tires and 800,000 tubes as New York's 
contribution to the national tire industry. 

The cost of these would approximate 
$27,200,000 a year. 

Gasoline, oil and grease would foot up 
$10,000,000. 

Overhauling, $5,500,000. 

Repair work, $3,000,000. 

Parts and materials not supplied in the 
above items, $2,000,000. 

Chauffeurs' wages, 21,000 at $1,300 a 
year, $27,300,000. 

Garage at $30 a month or $360 per year, 
$14,400,000. 

Interest on the investment at 5 per cent., 
$4,000,000. 

The total is $93400,000, which being 
equally proportioned among the cars 
owned in New York would be $2,335 per 
car as the average cost of operation. As 
the mileage is figured at 8,000. the cost 



per car mile would be more than 28 cents. 

By eliminating the biggest item on the 
foregoing list, that embracing the wages 
of the chauffeur, amounting to $27,300,000, 
would reduce the cost of operation of the 
car to about $1,653 or a per mile cost of 
20 cents. The interest on the investment 
may be questioned as a proper element in 
reaching operating figures and if that too 
is deducted the cost is further reduced to 
about 19 cents. Figuring the number of 
passengers at four to a car, the passenger 
cost per mile is about 4 1-2 cents. High as 
this may seem it is not excessive when 
compared with railroad rates, but it foots 
up to an enormous sum in the aggregate. 

Depreciation Cannot Be Meas- 
ured by Difference in Price 
Between New and Second- 
Hand Car 

When a statistician sits down to study 
the cost of operating automobiles he will 
sooner or later come to the ite/n of de- 
preciation. There is no word in the lan- 
guage of motordom that has a wider con- 
struction and interpretation and, accord- 
ing to the men who have made the closest 
study of the situation, it is not a vital 
factor. 

They argue that if a purchaser buys a 
car and drives it home where its pattern 
is not fancied by some other member of 
the family, requiring the car to be sold 
immediately, that the mere fact that the 
purchaser is not able to get full price for 
the car is no reason for supposing that 
the car is not as good as when it left the 
salesroom. They state with emphasis that, 
as far as mechanical depreciation is con- 
cerned with cars of modern manufacture, 
there is no such thing as long as the 
car will give the same quantity and quality 
of service that it did when new. They 
declare that nothing could be more unjust 
than to figure that the difference between 





Fig. 3 — In the Packard service department, showing a part of the $125,000 worth of parts that are 
carried in New York by that company. 



Fig. 4 — In the I-iat repair shop, depicting the 
equipment used, including a traveling hoist 
shown in the foreground. 

the second-hand price of a car and its 
cost when new is "depreciation." 

They point out that to-day there are 
scores of cars in full operation in New 
York which antedate 1905 and claim that 
there is not 1 cent's worth of depreciation 
in any of these as long as they give 
adequate service. There are scores of 
wealthy men in New York who run their 
own cars for health and pleasure. Some 
of these do a large part of the repair 
work and all of the chauffeur's work from 
selection and choice. One case is noted 
where a rich man has a car of 1902 fitted 
with the latest design of body and equip- 
ment, behind the wheel of which no 
chauffeur has ever reposed. He and his 
family drive, and they carry a man to 
make tire changes and to clean the ma- 
chine. 

There are 5,000 automobile owners in 
New York who do not care what it costs 
to operate their cars. They do not want 
to know what motoring costs them. This 
tendency has a myriad of expressions. 
Many of these owners have their cars 
overhauled clear to the rivets in the cross- 
members once each year. Many others 
subject their machine to similar treatment 
once in 15,000 miles. The rest send the ' 
cars to the shop, garage or service de- 
partment whenever their chauffeurs ad- 
vise such action. 

This overhauling, which consists of tak- 
ing down every part of the car from 
stem to stern, inspecting and examining 
each part and the repair and replacement 
of broken or worn portions of the mech- 
anism, reassembling and sometimes paint- 
ing, with complete tests as to the running 
of the automobile after such treatment, 
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Fig. s — In the Packard service department, 
showing an elevator used to distribute the auto- 
mobiles to the several floors. 

costs from $400 to $1,500. depending not 
only upon the amount of work necessary 
but also upon the place where the work is 
done. 

Some of the companies advise a yearly 
overhaul, costing about $500, with which 
they assert the car will last indefinitely. 
One of these concerns claims that with 
this amount of care expended each year 
its cars will render service for a lifetime. 
Of course the automobile industry is too 
young and this particular phase of it is 
too recent for demonstration in actual 
practice. It is a patent and undeniable 
fact that the lines of the indu£try have 
been changed so rapidly since its begin- 
ning that all the earliest cars would be 
regarded as freaks if they were to be 
operated on Fifth Avenue, even assum- 
ing that they have the mechanical ability 
to appear in stylish company. As a broad 
proposition, the cars made prior to 1905 
have no appreciable place in New York 
motordom. There are a few veterans of 
1906 that are still in active use, but the 
year one as far as New York is concerned 
may be located about 1905. The 1907 
vintage is considerably greater in point 
of numbers; that of 1908 is still greater 
and 1909 is represented by a goodly dele- 
gation. But of the 40,000 cars used in 
New York over half are span, brand new 
each season. 

Like millinery, last year's car is not 
what might be called popular among a 
certain important element of the buying 
public. The current model is the only 
car Milady really enjoys driving in on 
Fifth Avenue. The car that gave her a 
sense of distinction in 1910 is a doubtful 
proposition to her at the best in 191 1, de- 
spite the fact that it may be every whit as 



useful from the viewpoint of service as 
the latest phase of the motor art in which 
she finds satisfaction to-day. 

This is one of the reasons for the tre- 
mendous new car trade in New York and 
is also a main factor in the enormous 
problem placed before the trade of dis- 
posing of second-hand cars. 

The process by which youth and 
strength are maintained in an automobile 
is an elaborate and detailed bit of ma- 
chinery. 

When the Time Arrives for 
" Overhauling," System Should 
Govern the Work 

The big, costly cars are supposed to run 
15,000 miles or more with nothing more 
than adjustments, tightening of nuts and 
minor repairs that come within the prov- 
ince of any good chauffeur. But the com- 
panies recommend that they be inspected 
at least once a year and placed in first- 
class condition if anything appears to be 
amiss. Overhauling generally is not re- 
quired before the end of the second season. 
The fitting of new parts for those that 
are worn is a delicate process, because if 
several of the affiliated parts are equally 
worn, it is a pretty problem to replace 
one of them with a new part so that it will 
act in a satisfactory manner in conjunc- 
tion with its worn brothers. This, how- 
ever, is done and the results obtained are 
apparently all that they should be under 
the circumstances. 

The car is taken to the shop when the 
time for these periodic renewals arrive 
and the body is raised from the chassis; 
engine dismantled to the last bolt; trans- 
mission, gearset and axles are removed 
and disassembled ; wheels are removed 
and separated into their component parts 
and the frame is taken apart. 

Every portion is carefully examined for 
traces of wear or breakage and then the 
replacements are made and the car re- 



assembled. It requires the labor of one 
man for from 200 to 500 hours to accom- 
plish this work upon a single car and 
usually takes about three weeks, with 
three men on the job all the time. The 
aim of the service departments is to put 
the car into action on an even basis with 
that of new cars. 

The moderate-priced cars, say, those 
selling around $1,500, are not susceptible 
to an overhauling that costs as much as 
their original price. It would be cheaper 
for the owner to buy a new car than to 
spend an equal amount in having an old 
one repaired, and still the moderate-priced 
automobile needs repairs. Several of the 
concerns in that line undertake to over- 
haul a small car for as little as $300 and 
even less in the case of small runabouts 
and touring cars. If such an expense is 
undertaken, say, every two years, the an- 
nual cost of this service would be $150 a 
year, which, if it includes all the repair 
work, cannot be considered an excessive 
per month cost. 

It is estimated that 11,000 big cars are 
overhauled each year in New York and 
that the average cost is about $500 per 
car or $5,500,000. The cars represented in 
this number must of necessity be the most 
expensive among those numbered among 
the possessions of metropolitan motor- 
dom. The smallest cars have no place in 
this calculation, as the overhauling 
charges would go beyond the limits of 
economy at $500 for a car. 

It is perfectly justifiable for the owner 
of an expensive automobile to protect his 
investment and insure the running of his 
automobile, by spending $500 for overhaul- 
ing whenever his car requires it, provid- 
ing it does not require it too often. When- 
ever he feels that the limit has been 
reached it is time for a new automobile. 

With regard to the smaller car it may 
be said with assurance that the art has 
developed to such a stage that careful 
handling and a sane conception of speed 




llg. 6— In the Fiat spare parts department indicating the provision that is made to care for the wanta 

of the customers. 
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will prove very effective in keeping down 
repair bills, which would be out of propor- 
tion to the original cost of the automobile. 
The general theory is advanced by many 
persons in the trade that the car of 
moderate price, personally operated by 
the owner and his family, needs less re- 
pair work than the more costly car which 
is driven by a chauffeur. The problem 
has several phases. In the first place the 
moderate-priced car does not afford the 
broad basis of initial cost of the other and 
so expensive repairs upon it are out of 
the question. In the second place the 
owner is less likely to try his car with 
excessive speed than the man who does 
not have to foot the repair bills. It is 
the speed that kills. Where a car can 
be driven at twenty-five miles an hour 
upon a smooth boulevard without appreci- 
able effect upon mechanism a speed of 
fifty miles an hour would soon reduce 
the car to a heap of junk. 

Moderate speed in an automobile of 
high class and price, theoretically, at least, 
would have the effect of putting off the 
day for overhauling indefinitely. In the 
cheaper car the same care as to excessive 
speed would serve to lengthen the life of 
the car without overhauling, particularly 
the kind of overhauling that costs $500 
or more. 

Another reason for the longevity of 
personally driven automobiles is that the 




FIG. 7— WINTON MACHINE SHOP, SHOWING PART OF EQUIPMENT FOR HANDLING REPAIRS 



FIG. 8 — PUTTING MODERN BODIES ON PACK- 
ARD CARS OF EARLIER TYPES 

owner is not at all likely to have unneces- 
sary repairs made and naturally will not 
seek to find a cause for shopping his car. 
The absence of a chauffeur from the 
moderate-priced car means so much less 
weight for it to carry and so much more 
carrying capacity. 

Moderate speed, light loads and ade- 
quate care are the three essentials to long 
life of the moderate-priced car, assuming 
that its construction, materials and de- 
signing are correct. Moderation and care 
also render the operation of a big car less 
expensive and more satisfactory. 

The actual cost of extensive repair 
work has led a large section of New York 
motordom to conclude that the moderate- 
priced car should be run as far and as 
long as it can be without radical repairs 
and then it should be sent to the scrap- 
heap. With good care, adjustments when 
needed, replacements when required and 
moderate speed this practice should result 
in excellent mileage and much satisfac- 
tion. 

The biggest item of expense that ap- 
plies to every man who owns a car is his 
tire bill. Eight shoes and twenty tubes 
is not far from the average consumption 
of an automobile in New York. The 
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traverse streets that are infinitely worse 
than Fifth Avenue in the matter of 
"chuck-holes." 

The effect of passing over these bad 
pavements is divided into several phases. 
It jars the mechanism of the car unduly ; 
it is painful and uncomfortable for those 
who ride and it has about the same effect 
upon tires as might be produced by a 
tack-hammer in the hands of a child upon 
its father's $400 repeater. The holes, par- 
ticularly those in asphalt, have a sharp 
edge and after the car has jolted into 
one of them and given the frame, motor 
and transmission a wrench the car bumps 
against the sharp edge and by main 
strength yanks itself out of the hole. 

The impact upon the tire places a ter- 
rific strain upon the fabric of the shoe 
and while there may be no blow-out at 
the time, sooner or later the elastic body 
of the shoe will become separated from 
the cotton webbing. 

New York motordom pays dearly for 
the rotten streets in three ways entirely 
aside from the money wasted. 

There are several factors in the main- 
tenance and operation problem that will 
be eliminated with time and apparently 
time alone will have to cure them. The 
man who has his car overhauled when 
such an operation is unnecessary adds to 
the sum total of the cost of maintenance 
almost to the extent that the man does 



FIG. 9 — MACHINE SHOP OF THE WASHINGTON 
BRIDGE GARAGE ON WASHINGTON HEIGHTS 



pavements are in execrable condition. It 
is said that Fifth Avenue is the most 
costly bit of road in the world upon which 
automobiles are operated the year round. 
Like every other street in the city it is 
dotted with a particularly virulent variety 
of "chuck-holes." Taking up the disad- 
vantages of travel on the New York 
streets, particularly Fifth Avenue, the 
first, of course, is the terrific strain to 
which the mechanism of the automobile 
is subjected on account of congested 
traffic. The short stopping and jerky 
starting irritate the soul of the motor car. 
Transmissions, clutches, gears, drives and 
motors are sharply tested in every block 
and the car that can average twenty miles 
a day on Fifth Avenue is certainly en 
titled to rank as a "sterling performer." 

Naturally enough, speed does not enter 
into this classification of trials and tribu- 
lations. The exactly built and fitted auto- 
mobile that costs $5,000 may not show 
much effect from this treatment in a week 
or a month, but in a year or two. tin 
matter how sturdy it may be, Fifth Ave 
nue will put it in the "service" department. 
The $1,000 car avoids this trouble by keep- 
ing out of the big show, but it runs into 
another difficulty in that it is obliged to 



FIG. 10 — OVERHAULING A LINE OF PACKARDS IN PREPARATION FOR SPRING ACTIVITY 
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Fig. II — Washington Bridge Garige, showing the work of taking a car apart 
in the process of repairing the same. 




Fig. 12 — Service department of the F. B. Stearns Company, showing the 
cars accumulating for a brisk spring overhauling 

who fails to have his automobile overhauled when it is needed. 
With repairs the situation is somewhat different. If a crankshaft 
breaks it must be repaired or replaced before the car can be used. 
If the carbureter is out of adjustment the owner or chauffeur, as 
the case may be, has a simple necessary job to perform. A loose 
nut or two may lead to a general dissolution of the automobile 
fabric if they eventually work off, but like the rattlesnake such 
a thing gives its own warning to the observant operator. When 
the car needs repairs it does not keep that fact hidden and, like 
conscience, its voice of protest should be heeded. 

The Problem of the Second-Hand Car Is One 
That Constantly Confronts Owner and Dealer 
Alike. Some of the Plans to Meet the Situation 

Another vital problem in the matter of maintenance is the one 
propounded by the second-hand car. It is a mixed-up puzzle at 
present. Suppose that a man has a car that cost him $5,000 in 
1910. His wife wants to keep up with the procession and he 
agrees with her. That spells one new automobile if the situa- 
tion turns on the single point. Now the owner of the car learns 
that the company from which he purchased the car will allow 
him, say, $3,000 on the purchase of a new car. Another con- 
cern may bid $3,500 in order to sell one of its automobiles and a 
third may say $4,000 if the car is in first-class condition and 
standard in every respect. Still another may say $2,0x1 and an- 
other is likely to decline to make any allowance whatever. This 
creates a mixed impression upon the mind of the owner as to the 
value of his 1910 car and after going over the whole situation he 
is as likely as not to order his old car into the service department 
for overhauling with the idea of using it at least one more year. 

Two plans of disposing of used automobiles are being dis- 
cussed along Gasoline Row. The first of these is for the forma- 



tion of a binding agreement of all the dealers to refuse to make 
any allowances for old cars taken in exchange. The situation 
then would be that the used car may be shopped and overhauled 
at the expense of the owner and consigned to a dealer for sale. 
The amount realized from this sale may be set off against the pur- 
chase price of the new car, but it must be a separate transaction. 
The character of the selling agency and the guarantee of the 
service department after overhauling the car will enter into the 




Fig. 13 — In the Packard service department, showing bow the automobiles 
are covered during the period of storage. 




Fig. 14 — Repair shop, of the Packard service department, presenting the 
stripped chassis in process of repair 



problem to a much greater extent than ever before under these 
conditions. 

The other plan now attracting attention is to allow a flat rate 
for the models of each year, revising the rate sheet at the be- 
ginning of each selling season. This also has many strong ad- 
vocates among the dealers and is manifestly much fairer and 
more equitable than present practice. It gives, however, a basis 
of valuation that may be either fictitious or unjust. 

A view of the general figures resulting from a careful investi- 
gation of the cost of operating an automobile in New York leads 
to the conclusion at first blush that Father Knickerbocker is pay- 
ing a high figure for his motoring. But a little closer inspection 
shows that the old man has himself alone to blame for a con- 
siderable part of the high cost. It is safe to say that there is not 
a garage, machine shop or repair department in the city that has 
not at least one good story to illustrate the gullibility or worse 
of the motoring public. Here is a sample : 

"I conducted one of the big garages in New York until a short 
time ago," remarked the head of a prominent sales organization. 
"Among the patrons of my establishment was the owner of an 
expensive automobile. We had handled the car for a year with- 
out hearing a word of complaint from the owner. The repair 
bills were small and the supplies furnished for the car were about 
the average in volume. One day last Spring we rendered a bill 
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to the owner for $225 for inspection, repairs and supplies and 
when settlement day came no check covering the amount was re- 
ceived. 

"I said nothing and took no action and in a few days the 
chauffeur employed by the owner called upon me. When we 
were quite alone he turned to me and whispered : 'You sent a 
bill to the old man for $225. Why don't you make it $325 
and give me $75?' 

"I picked up a bale-stick and chased him out of the office and 
as soon as I could I went to the telephone and called up the 
owner. 

"I informed him that his chauffeur was a thief and explained 
just what the man proposed to do. Now what do you think 
that owner said? 

"He answered over the phone that he did not believe me in the 
first place; that if all I said was true he was not specially in- 
terested as he rather expected to be robbed anyhow ; that at the 
worst such things were too small to be bothered about and finally 
that he would take his car away from my shop because he did not 
want to hear such things. And he did just that thing." 

There is another view of the repair and operation situation that 
has a different angle. The vast bulk of New York automobile 
owners keep their cars for pleasure, health and incidental conven- 
ience that come from their operation. 




Fig. 15 — Peerless repair department, indicating provision for quick and 
good repair work. 




Fig. 16— Fiat machine shop where the automobiles of this make are re- 
paired and made serviceable. 



Many of them point out that the recreation and enjoyment that 
are parts of motoring are without price. They liken their cars 
and their cost to social entertainment and wish to keep away 
from cost figures to exactly the same extent that a man would 
who is giving an expensive dinner to a number of guests. If the 
bills for the dinner are constantly under his nose he loses much 
of the pleasure of giving. 

Happily for the industry this class is not of sizable import- 



ance in comparison with the whole, but it does constitute an 
element that should not be overlooked. 

It sets a pace of extravagance that acts like leaven to the whole 
lump. Almost all pleasure cars have pleasure, health and con- 
venience for their three main recommendations and the man who 
takes no note of expense has already cost the others a pile of 
money. 

The Value to the Owner of Health, Appetite, 
Fresh Air and Enjoyment Cannot Be Expressed 
in Mere Dollars and Cents 

As a general thing health is priceless and the fresh air, fine 
appetites and improved co-ordination that come to users of the 
motor car cannot be reckoned in terms of money. But the 
average user of the automobile only wants to pay a reasonable 
amount for his added comfort through the car and it is upon him 
that the solution of the problem of expense rests. 

When the value of the second-hand car is established and when 
the models of standard cars are carried along from year to year 
with only minor changes and when the system of repairs is 
further developed and equalized, then the cost of operation, 
maintenance, upkeep and so-called depreciation will be lessened 
materially and the whole atmosphere in which motordom lives 
will be cleared. 

Every month witnesses the approach of these conditions. Every 
step forward that is taken in the direction of scientific system 
brings them closer. Each refinement in method has its purpose 
and it is confidently predicted that in a reasonably short time the 
various elements involved in the problem propounded by the auto- 
mobile will come together in a compact body and solve the puzzle 
of excess, extravagance, penuriousness and ignorance as they 
apply to the matter of running a motor car. 




Fig. 17 — Brewster machine shop, used in the repair of automobiles, em- 
ploying eighty men on repair work. 




Fig. 18 — Marmon provision for service to the users of this make of auto- 
mobile. 
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Conventional Brake Calculations 



In view of the importance of brakes from the safety and 
control point of view, William D. Ennis, Professor 
of Mechanical Engineering, Polytechnic Institute, 
Brooklyn, makes an analysis involving coefficient of 
friction, the relation of adhesion and weight, and 
discusses the limitations due to gradient, and by a 
series of problems in logical array, a clear conception 
of the requirement is offered. The values of differ- 
ent facing materials are given weight. 

WHEN, as in Fig. r, a body B moves on a surface ss, 
pressing on the latter with a force W (usually the 
weight of the body) a resistance to motion is experi- 
enced. If we call this resistance F, then the ratio 

F 

W 

is called the coefficient of friction. If the surface is a hub or 
axle on which the weight is applied by a fitted shoe, as b, Fig. 2, 
the same definition holds. The force F now opposes rotation 
and is applied tangentially to the circumference of the hub. If a 
frictional resistance of F lbs. is exerted on the hub of a wheel 
of diameter D, as in Fig. 3, then by the principle of levers 

d 

f = -F, 
D 

f being the equivalent resisting force at the rim of the wheel. 
We readily find 

d 

f = — cW. (1) 
D 

Values of c are as follows: 

for cast iron on cast iron, 0.10 to 0.15, 
for cast iron on paper, 0.15 to 0.20, 
for cast iron on leather, 0.20 to 0.30, 
for cast iron on wood, 0.20 to 0.50. 

In general, the value increases somewhat as the rubbing velocity 

increases. 

Automobile Brakes 

Braking in automobiles is rarely accomplished by direct pres- 
sure of a shoe against a tire, although this method would be 
allowable if ample contact surface were provided. The brake is 
usually a circling band on an axle, hub or the case of the dif- 
ferential. It may be drawn against the outside or expand against 
the inside of any revolving cylindrical surface. A brake drum 
may be from 8 to 24 inches in diameter. The band is usually of 
metal faced with leather, sometimes of metal alone, sometimes 
with a facing of camel's hair or asbestos, both of which are 
comparatively unaffected by heat. The contact surfaces are 
usually not intended to be lubricated. 

If a total brake pressure of W lbs. is applied to a hub of 
diameter d directly on the wheel axle, the wheel diameter D and 
the coefficient of friction c, then equation (1) gives the value of 
f, the retarding force exerted at the tire. It is this force which 
stops the car. 

Adhesion 

Let us disregard brakes for a moment. In Fig. 4 if a 
weight of Wo lbs. is communicated to a surface through a wheel. 



By William D. Ennis, M. E. 

then, no matter how much the friction between wheel and sur- 
face, the force F retarding movement in the direction indicated 
cannot exceed Wo lbs. If a greater force than this is applied to 
produce forward movement, the wheel will not only turn, but it 
will slip along the surface toward the right. Now, in point of 
fact, F cannot even be equal to Wo, if the coefficient of friction 
of the wheel on the surface is C, F = CWo is the maximum 
condition. The factor C in this connection is sometimes called 
the adhesion or factor of adhesion. When we retard a rolling 
wheel by a tangential force f, if this force be allowed to exceed 
CWo, adhesion will be overcome and the wheel will slide along 
the surface of the ground. With certain conditions of the 
surface the car would thus soon be brought to a stop; but such 
sliding would be uncontrollable and dangerous as well as de- 
structive to the tires. The equivalent braking force f must then 
not exi ted CWo. 

Automobile Adhesion and Weight 

The coefficient of friction of inflated rubber tires on an aver- 
age dry road is stated to be 0.60. This, then, is our value for C. 
The symbol W 0 is not the weight of the machine, but only that 
proportion of the weight which is carried on the wheels to 
which brakes are applied ; say, as an example, Wo = 0.60 X 
(W' = total weight of car). If we take these values, f must not 

d 

exceed 0.60 X 0.60 W' = 0.36 W'. But f = — cW, and conse- 

D 

quently W must not exceed 

f D 0.36 DW 



dc cd 
If c = o.25, this becomes 

1.44 DW 

• (2) 

d 

With brakes applied to the tires, the maximum allowable braking 
pressure (since d = D) would then be 44 per cent greater than 
the weight of the car. With 32-inch wheels, the maximum pres- 
46. W' 

sure is , which becomes 

d 

5.76 W when d = 8 inches, 

3.84 W when d = 12 inches, 

2.88 W' when d = 16 inches, 

2.31 W when d = 20 inches, 

1.92 W when d = 24 inches. 
The allowable braking pressure would obviously be increased 
if, as in good railway practice, brakes were applied to all of the 
wheels. 

Limited Grade 

In railway braking these relations lead to the conclusion that 
there is a conjectural limiting grade on which brakes would be 
useless. For our conditions, the maximum retardation without 
slipping the wheels is 36 per cent, of the car weight. Since the 
effect of the weight of the car in pulling it down a grade is 
about 1 per cent, of the weight for each per cent, of grade this 
downward pulling force would just equal the maximum useful 
retarding force on a 36 per cent, grade. At any steeper grade 
than this the wheels would slip. Spectacular feats might be 
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accomplished by braking all of the wheels. In ordinary practice, 
a 36 per cent, grade with a 3000-lb. car would require 1080 lbs. 
tractive force — not often provided— so that there is little danger, 
ordinarily, of getting the car on a hill where the brakes will 
not hold it. 

Ice on Hills 

The writer had one experience of slipping on a short steep 
incline coated with a film of ice. The brakes would not hold 
because the value of C was far below 0.60. For the same reason, 
the motor could not haul the car up the hill, the available tractive 
force being limited to CWo. The difficulty was finally over- 
come by spreading brush, blankets and overcoats before the 
wheels. This increased C, and the car took the hill on second 
gear. 

Slipping and Skidding 

There are many road conditions under which the wheels may 
be locked by application of even, properly designed brakes; 
fortunately, however, a great variation in pressure applied is 
possible to the operator. Locked and slipping wheels, of course, 
damage tires, besides making the car uncontrollable. Skidding 
(the movement of the wheels sidewise) is due to the occurrence 
of lateral forces — centrifugal force when turning a corner, or 
some peculiarity in tire grip. It occurs so easily on wet pave- 
ments or muddy roads that the coefficient of friction between 
tire and such a surface must be extremely low. 

If an automobile wheel slips on ice when the tractive force 
is 100 lbs. per ton (an ordinary tractive force at high gear), 
60 per cent, of the weight being on the rear wheels, the coefficient 
of friction cannot exceed 

f 100 

c = — - 0.0833. 

0.60 W 0.60 X 2000 

Skidding from Centrifugal Force 

When a car weighing W" lbs. rounds a curve of r ft. radius 
at a velocity of v ft. per sec, the radially outward centrifugal 
force may be found by the expression 

W v 1 

F' = . -. (3) 

32.2 r 

Suppose the car to weigh 2000 lbs., to be moving at 20 ft. per sec. 
(I3J4 miles per hour) and to skid when turning a curve of 60-ft. 
radius. Fig. 5 shows the condition of things. The rear wheels 
are moving in the direction indicated by the force arrow F', the 
moving force being 

2000 400 

. = 415 lbs. 

32.2 60 

The weight on the rear wheels being taken at 0.60 X 2000= 1200, 
the coefficient of friction for skidding is 

415 

C = = 0.345. 

1200 

Let the machine weigh 3300 lbs., and let the wheels be 34 inch. 



F„ His. 




Fig2 



the inside diameter of the external brake band 11 1-3 inch, 
c 0.25, and two-fifths the weight of the car on the rear wheels. 
The maximum allowable value of f is 

0.40 X 0.60 X 3300 = 792 lbs. 
The corresponding value of F is 
34 

X 792 - - 2376 lbs., 

11 1-3 

and the maximum allowable force on the band is 

2376 

= 9504 lbs., 

0.25 

which could be applied by a 50-lb. foot-lever pressure if the 
brake lever ratio were 9504 50, or about 190 to I. The corre- 

I 

sponding movement of the band could then not exceed 

190 

the movement of the foot lever. 

Brakes and Clutch 

If the brakes are needed suddenly they should not be required 
to overcome the forward effort of the motor as well as that due 
to the momentum of the car. Moreover, the motor should not 
be strained by allowing the brakes to be applied while it is in 
gear. For this reason, the foot lever and clutch are attached, so 
that when (or a little before) the brake is applied the clutch is 
automatically thrown out. The emergency brake will be arranged 
to give a chance for powerful pressure and ample swing. It may 
be locked so that the car can be fixed in position when left for a 
few moments. There is an element of danger in allowing the 
emergency brake to be connected like the foot brake with the 
clutch. If the car has been stopped on a hill, the brake must 
then be thrown out before the clutch can be thrown in, and a 
little carelessness or delay would start the car backward. 

Compression Braking 

The braking surfaces wear rapidly and to avoid burning the 
brakes should be applied in a series of impulses rather than 
continuously On a long down grade, a considerable retarding 
force (50 lbs., perhaps) can be applied by merely meshing the 
gears and cutting out the ignition. This 50 lbs. would bring a 
3000-lb. car to a standstill on a I 2-3 per cent, grade. Any sup- 
plementary braking — and this is true of brake applications in 
general — will be most effective if the heaviest pressure is sud- 
denly applied and then allowed to gradually decrease, for the 
coefficient of friction c decreases as the velocity decreases, and 
the allowable total pressure decreases as c decreases, if slipping 
is to be avoided. Sudden and powerful first application is, 
moreover, the usual condition of safety. 

Time of Stopping 

From the expression, 

force = mass X acceleration, 
W V,— V, 

f = • , (4) 

322 t 

we may find the time t in which the velocity will be reduced 




Figs. 1 to 4 — Diagrammatic presentation of the forces and directions thereof that act and that have to be taken into account in the calculations 
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from V, to V, feet per second. Also, if s be the distance covered 
while this reduction in velocity is effected, 

V. + V, 
s = . t 



W' V,' — V,' 



(5) 



32.2 



2 s 



If the car is to be finally brought to a stop, V, = 0 and these 
equations give 

WV, W'V,' 

f = = . (6) 

32.2 t 64.4 s 

Take a 2000-lb. car, of which 1200 lbs. is on the rear wheels, 
C = o.6o; and let it be required to find the distance in which 
the car, moving at 20 miles per hour, may be stopped at maxi- 
mum allowable brake retardation. This retardation will be 

5280 X 20 

0.60 X 1200 = 720 lbs. = f. Also V, = - 29.2 and 



V,* = 854. 



Then 



3600 



2000 X 854 



720: 



64.4 s 

and s = 36.6 ft. 

The necessary braking force to accomplish a stop in a given 
distance is therefore proportional to the square of the initial 
velocity. 

Effect of Resistances 

The retarding force is, however, not precisely that exerted 
by the brakes. At 20 miles per hour the head end resistance of 
the car is about 25 lbs. ; friction is about 50 lbs. more ; and these 
resistances alone would bring the car to rest in a few hundred 
feet. On an up grade the resistance of the grade (1 per cent, 
of the car weight for each per cent, of grade) would also help; 

720 

it Would take (in the present illustration) a grade of = 36 

20 

per cent, to be equal to the effect of the brakes in bringing the 
car to a stop. On a down grade, the brakes are not helped, but 
hindered by the grade; in the illustration just given, the value 
used for f would have to be reduced by an amount sufficient to 
cover the effect of the grade. The maximum retardation may 
not exceed 720 lbs.; if there is a down grade of 6 per cent, it 
will overcome 120 lbs. of this retarding force, and the distance 
covered in making the stop will be increased to 
720 

X 36.6 = 43.92 ft. 

720 — 120 

Illustration 

Take a 2000-lb. automobile to which a brake retardation of 
700 lbs. is imparted while the speed is 60 miles per hour on a 
2 per cent, down grade. The head end resistance is at 60 miles 
per hour about 225 lbs. ; but this steadily decreases and the mean 
is perhaps not over 1-3 of this, or 75 lbs. Friction may be taken 
at 50 lbs. more, giving auxiliary resistances of 125 lbs. Of this, 
40 lbs. will be offset by the grade, leaving 85 lbs. to be added to 
the brake effect, so that the total retarding force is 785 lbs. 
5280 

Then, since V, = 60 X - 87.8, V,* = 7700. 

3600 
2000 X 87.8 

785 = ■ — and t = 6.91 seconds, 

32.2 X t 
2000 X 7700 

785 = and s = 304 ft. 

64.4 X s 




Fig. 5 — Diagram of a car on a curve used to 
illustrate a point in the calculations 



The car will thus be 
brought to rest in 
304 ft., which would 
require nearly 7 
seconds. 

A 3000-pound car 
has 50 per cent, of 
the weight on the 
rear wheels. The 
brake band is faced 
with leather and 
works on a 16-inch 
hub. The wheels 
are 32 inch, the 
leverage ratio be- 
tween operator's 
foot and brake band 
30 to 1. Required 
(1) the maximum 
allowable retarda- 
tion without slipping, and (2) the pressure to be exerted on the 
foot lever if the car, moving at 50 miles per hour on a 1 per cent, 
up grade, is to be brought to a stop in 300 feet. 

We will assume the coefficient of friction at the brake band to 
be 0.25 ; that at the tires to be 0.60 ; f rictional resistance of 
machine, 50 lbs. ; mean head end resistance during the stop, 
52 lbs.; grade resistance, 30 lbs. 

The maximum allowable retardation without slipping is 
0.50 X 0.60 X 3000 = 900 lbs. 
If this is to be applied at the tires, the retardation at the brake 
hub must be 

32 

— X 900 = 1800 lbs. 
16 

The brake band pressure must be 

1800 0.25 = 7200 lbs., 
and the maximum pressure on the foot lever is 

7200 ■+- 30 = 240 lbs., 
which there is little or no danger of reaching. 

To stop the machine under the conditions assigned requires 
the retarding force (Equation 6), 
3000 X 5320 

f = — = 828 lbs. 

54 4 X 300 

Head end, grade and machine resistances provide 132 lbs. of 
this, leaving for the brake 828 — 132 = 696 lbs. Comparing this 
with the former ratio, 

696 

240. — 186 lbs. 

900 

is the foot lever pressure to be exerted. 



Si.ow Traveling the Best Remedy. — Whenever the road is in- 
clined to be treacherous, slow traveling is the best remedy against 
side slips and skids. The autoist should avoid using the brakes 
at all if possible and this he can do only by concentrating his 
attention on the road at a much greater distance ahead, as re- 
gards speed, than is his usual custom. If a turn is to be made, 
or if the brakes have to be used he should take advantage of 
dry spots or any camber favorable to his purpose, as it is fre- 
quently possible t£> choose to some extent the exact course that is 
taken. For example, if a pull up or considerable reduction of 
speed will be necessary within the next few minutes, a lookout 
should be kept for less slippery spots which may be of service 
or at the least choose a portion of the road where the conditions 
are no worse than that over which the car is progressing at the 
time. The same thing should be done if a turn of any nature 
has to be made under the same circumstances. The risks of 
side slip can thus be reduced, if not altogether eliminated. 
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Items From Foreign Lands 

Interesting extracts, mainly from the United States Consular 
Reports, in which the status of the automobile in foreign 
parts is tersely set forth, and the prospects of extending the 
American market are called to the attention of those in- 
terested. 

SPAIN has a town named Jerez, with a population of 50,000. 
The manufacture of wine and brandy constitutes their 
chief industry. Neither is there a shop here in which automo- 
biles are sold, nor would it pay to keep such a shop. And yet 
there are 22 automobiles owned in Jerez. These comprise one of 
the Spanish-Swiss make, two English, five Italian and 14 French. 
The gauge used is in the main 51 1-2 inches, although it varies 
from 35 1-2 to 77 1-2 inches, according to the automobile. There 
are two agents in Jerez, but neither one sells American ma- 
chines. Both of these agents have manifested a willingness to 
look into a proposition for handling American-made cars, al- 
though one understands English and the other does not. The 
sure way to express weights is in kilos. It is proposed by one 
of the agents that an automobile passenger service shall be es- 
tablished between Algeciras and San Fernando, a distance of 58 
miles, the latter place being a short distance from Jerez. The 
roads are fairly good, although there are several hills. 

Russia is going in for automobiles for use in the army. The 
government has already placed her orders for the coming year, 
but it is said that she will be in the mood of buying more ma- 
chines in 1912. The largest number of orders heretofore have 
been picked up by France, the Italian, English and German 
manufacturers, respectively, following next in order. Three- 
ton military cars and the light one-and-one-half-ton cars are 
the two types of automobiles needed. There is every likelihood 
that the automobile business in Russia will develop into splendid 
proportions. There are reasons; railway service is inadequate; 
there is a fine opening on account of the need for additional 
postal facilities, and the price of fuel is far below that of any 
other European country. Russians demand strong, heavy ma- 
chines. This is one of the causes of the dearth of American- 
made machines in the Czar's dominions. While American-made 
cars are strong, the Russian has not been led to think so. 
Agents should speak the tongue of the country and be familiar 
with the temperament of the people. 



S. F. Edge, commenting as one who has been over the ground, 
says that he has visited the United States and has learned that 
"ten times more people in America could afford motors than in 
this country. Roughly speaking there are about 15,000 motor cars 
manufactured in this country (England) in a year and about 
200,000 in America and the surplus cars that America does not 
want are shipped to countries like England and practically sold 
for what they will fetch. If the similar models of those re- 
quired in England were the current requirements in America we 
should be face to face with the fact, owing to the larger American 
market, plus the addition of the further British market, that the 
American manufacturers could outsell us every time over there 
and completely eliminate the British motor industry." 

So far as his city is concerned, the Guatemalan is a person of 
progress. He is digging up the cobblestones in the streets and 
replacing them with flagstones. This act of public service has 
lightened the hearts of the people who can afford automobiles. 
The consequence is that one is able to count forty automobiles in 
Guatemala. Thirty of these, mainly of the cheaper grade, were 
manufactured in America. The costlier machines, fetching about 
$4,000, were made in France. Bicycles are in vogue. The number 
of motor cars is limited. There are no rubber-tired trucks used. 

The city streets in Tampico, Mexico, are being paved with the 
view to the influx of automobiles. It is predicted that a generous 
market for automobiles will open here. A number of firms are 
introducing wagons for delivery, while citizens are sending for 
carriages and automobiles. Just recently one of the oil camps 
near the city purchased a large automobile truck. 

The Turin, Italy, Exposition, which opens on April 20 of the 
present year, will make a great feature of automobiles. Already 
the United Kingdom is making ready for the exhibit, the organi- 
zation of the British motor section being in the hands of The 
Society of Motor Manufacturers and Traders. 

The colony of Netherlands, India, according to the latest statis- 
tics published (1909), imported 448 automobiles valued at $627,- 
568 during the year. Of this number, 51, worth $65,600, were 
manufactured in the United States; the Netherlands made 33°. 
worth $424^80; France made 30, valued at $38,580; while 28, 
worth $36,008, were made in the United Kingdom. During the 
same year Netherlands, India, imported $175,000 worth of 
bicycles, of which $1,800 worth (an increase of $800 over 1008) 
were of American make, the remainder having been made in the 
Netherlands, Germany, and the United Kingdom. 



Effect on Quality 



Dealing zvith the problems of forging of steel from the 
point of view of the builder of automobiles, relating 
the differences that exist between the generic types 
of forgings, illustrating the results obtained in the 
several ways, indicating the short-comings of some 
of the methods, pointing out the zvay by which diffi- 
culties may be overcome, leaving it to the manipula- 
tor of the steel to obtain the best result at the lowest 
cost. 

THE forging of steel is of great importance to the automo'- 
bile industry. Many parts that enter into the construction 
of a car are of such an irregular shape that to obtain the 
necessary strength with a reasonable degree of lightness forging 
is resorted to. In attaining these results the parts can be pro- 



in Forging' Steel 

By £0 F. Lake, M. B. 

duced cheaper than by any other method. While forgings are 
made in several different ways, they might be classed under two 
main heads, i.e. hammer forgings ; in which the pieces are heated 
and pounded into shape by a hand or power driven hammer, and 
forgings that are formed to shape between two parts of a metal 
die. 

While the term drop-forgings has been pretty universally ap- 
plied to this latter form, it should by right be divided into three 
classes. The first are rightly named drop-forgings, as they are 
made by dropping one part of a die onto a piece of heated metal 
held over the other part and thus forcing it into the depressions 
sunk into them. The second should be called hammer forgings, 
as the upper part of the die is moved by steam or other power 
that causes the upper part of the die to strike the metal a series 
of blows. This hammers the piece into the depressions cut into 
the two parts of the die. The third kind should be called pressed 
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forgings. In this the hydraulic or pneumatic press is used and 
the piece is squeezed, instead of hammered, into the die's depres- 
sions. 

The first two of these methods produce forgings that are prac- 
tically alike as it is immaterial whether the blow is struck with 
a falling weight or whether there is power put behind the die 
to strike the blow. The latter of the three produces forgings 
that differ from the two former, owing to there being exerted 
upon the metal a steady pressure, rather than sudden blows. All 
three could rightly be termed die-forgings to distinguish them 
from the hand formed piece, whether made with a hand or power 
driven hammer. A two-throw crankshaft weighing 400 pounds 
has been die-forged, commercially, with a steam hammer for 
the past three years, and this is doubtless the largest forging 
that has been made in metal dies. 

The first class, or the hammer forgings proper, are used very 
little in automobile work as where many duplicate parts are to 
be made, it is much cheaper to forge them between dies. When 
forgings are properly made and heat-treated, the parts thus 
made are stronger than when made by any other method. When 
the work of forging and heat-treating is not properly done, how- 
ever, the metal might even be weaker than steel castings. 

The first and most important thing to take into consideration 
when making forgings, is the temperature of the metal. Many 
poor forgings have been made by raising the temperature too 
suddenly to allow the molecular changes to take place that always 
occur in steel while its temperature is being raised to a forging 
heat, or even much below it. Poor forgings are also made by 
not heating the metal high enough before starting the forging 
operations. Then the forging will be finished at too low a tem- 
perature. Many other poor ones are made by the opposite course, 
i. e., by heating them too high and finishing the forgings at too 
high a temperature. 

The ordinary steels, that contain a high percentage of carbon, 
cannot be heated to a temperature much over 1800 0 F. without 




Fig. 3 — Example of forging showing how the 
hammer produces a hard shell just as in car- 
bonizing 



burning the metal. To remove the effects of burning it is neces- 
sary to remelt and re-work the metal. The lower carbon steels, 
however, can be heated to 2,000 or more degrees and some of the 
alloy steels such as nickel-chrome must be heated to near the 
melting point 

Steels heated to forging temperatures ranging from 1,800 to 
2,400 degrees would be greatly weakened from overheating, if 
it were not for the hammering or pressing they receive when be- 
ing forged into shape. These high temperatures coarsen the 
grain and cause a 
certain degree of 
crystalliza- 
tion. The ham- 
mering or squeez- 
ing given the metal 
when forging re- 
duces this grain to 
a finer state by 
forcing the mole- 
cules closer to- 
gether. This 
strengthens the 
metal by creating a 
greater cohesive 
force between the 
molecules. 

The forging as 
it leaves the forg- 
ing press has an 
irregular grain 

structure no matter by what process it is made. Although this is 
lessened by the pressing method, fractures that show crystalline 
in spots are bound to be the prevailing feature of forgings in this 
state. To overcome these, annealing is resorted to and when 
the steels are properly annealed after forging, they will disappear. 

The appearance of a crystalline frac- 
ture, or any trace of crystallization in 
forgings that were properly annealed 
should instantly condemn them. This 
would doubtless mean that the metal had 
been burnt, and consequently weakened. 

The improvements that have been tak- 
ing place in the hydraulic or pneumatic 
presses and the development of the so- 
called high-speed press has greatly in- 
creased the production of forgings that 
are made with a continuous pressure 
rather than with a hammer blow. While 
the hammer blow is bound to produce a 
very uneven structure, the greater part 
of this can be overcome by annealing. 
The effect of hammer blows can plainly 
be seen in Figs. 1 and 2. Practically the 
outline produced by each blow can be 
traced in these bars of steel, which were 
broken after being forged. 

In these cases either the blows from 
the hammer were not powerful enough 
to penetrate to the center, or the metal 
was not hot enough to allow them to do 
so. The outer shell of metal, which was 
affected by the hammer blows, was con- 
densed to a very fine grain, while the 
center of the forging showed the cross 
crystalline structure that was produced 
by the high forging temperature. 

The defects seen in Fig. 2 were ex- 
aggerated by imperfect heat treatment. 
This is a high carbon steel and is typical 
of what is liable to occur in any steel 
-Effect produced by too light hammer blows or too low a forging temperature that is improperly forged with any kind 
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Fig. 4 — Another example of the production of 
a hard shell by forging — the core is soft in 
comparison. 



of hammer blows. Segregations of ferrite, pearlite and cement- 
ite appeared in this piece and crystallization in spots was plainly 
seen. There was also a lack of homogeneity in the structure. 
The piece in Fig. 1 was heat-treated properly and hence the de- 
markation between the effects of the forging blows and the cen- 
ter of the metal which was unaffected was much less prominent. 
It shows the same defects from hammer blows and also defects 
caused from unevenly cooling a high carbon steel. 
In Fig. 3 is shown a fractured piece that was forged by a 

relatively light 
hammer ; the effect 
of the forging can 
be seen to be quite 
shallow and it 
makes the piece 
look much as 
though it were 
carbonized. Part 
of these defects 
could be corrected 
by proper heat- 
treatment. They 
nearly always oc- 
cur where the 
hammer is too 
light, or the metal 
not heated enough, 
or both. When 
this is the case the 
structure of the 

steel will not be affected to a depth that is sufficient to produce 
good sound metal of fine grain, no matter what method of forg- 
ing is used. The hydraulic forging might not show the flaky 
outer surface that is produced in steel by hammer blows, but the 
lack of penetration would probably produce as poor forgings. The 
defects shown in Figs. 3 and 4 could 
easily be produced in forgings that were 
pressed into shape. 

In forgings that are properly made, 
the metal should not be allowed to cool 
below its highest recalescent while be- 
ing forged and the forging should be 
finished just as it reaches that point. At 
this point a new grain structure is born 
that makes the metal more homogeneous. 
This change of grain structure continues 
after the steel leaves the press, until it 
cools below its lowest recalescent. At 
this place it sets and no more change 
will take place until it is again heated 
to the highest recalescent point. These 
two points occur in most steels at about 
1400 0 and 1650° F. Some of the special 
alloyed steels, however, show quite a 
variation from this. For this reason, as 
well as others, the kind of steel being 
forged should always be known if the 
best results are to be obtained. In 
heating steels up, ready for forging, 
a change of grain structure takes place 
at about 600 degrees F. For that reason 
the best result can be obtained if the 
metal is heated slowly up to this point, 
and time then allowed for this change 
to take place. After this the heat may 
be applied as quickly as desired until 
the steel reaches the higher temperature 
that makes it fit for forging. It is in the 
care given the steel that much of the 
success lies to a large extent — judgment 
and exact knowledge also have a place. 



Causes of Valve Wear 

Drivers are at fault for not examining valves more often — soot 
or dust is caught between valve and seat and is pressed into 
the latter. Some drivers grind valves as soon as a certain 
distance has been covered. 

THERE are many factors which enter into the life of a valve 
seat, and in the frequency of grinding all of them have to be 
taken into account. Some of these are: Imperfect cooling of the 
seats ; too strong springs, which cause hammering and thus 
wear out the seats prematurely; over-lubricating, which causes 
spitting and sooting, both of which reduce life of the valve seat. 

Other causes are contributory negligence on the part of the 
driver in not examining them more often, which examination 
often results in the discovery of something in the way of soot 
or dust caught in between the valve and seat, and being gradually 
pressed into the latter. A careful driver may get four to five 
thousand miles out of his valves with one grinding, while another, 
with the selfsame car and engine, may only get one or two thou- 
sand miles per grinding. 

A habit followed by professional drivers is to grind valves as 
soon as a certain distance has been covered, this being predeter- 
mined by experience with a single or many cars. This habit 
might well be followed by amateurs, as soon as they have driven 
enough to determine the critical mileage. 



To I'revent t:;e Loss of Wheel Caps — There are two meth- 
ods of ensuring that the wheel cap will not come off once prop- 
erly put on: (1) If the cap screws up flush with the metal ring 
of the hub a small center punch hole at the point of contact will 
prevent it coming unscrewed; (2) if the cap overlaps the ring, 
drill a hole in the ring and in the cap, tap out and place a small 
set screw that just comes flush with the cap. It will hardly be 
noticed, but may save trouble and expense later. 




Fig. 2 — Unequal effect of blows and not enough penetration — exaggerated by improper heat treatment. 
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Systematic Trouble Hunting 

Continuing by Specific Cases 



By a process of elimination, listing the known quantities, 
thus making it possible to set down the list of un- 
known quantities for the purpose of investigating 
them, it is recommended that the automobilist take 
up these unknown quantities in the order they are 
named, and, after investigation, learn the conditions 
as they exist, ending with the transfer from the list 
of unknown quantities to the list of known quanti- 
ties all of the matters involved, to the end that the 
trouble will be located as a last resort, if not within 
a short time after the systematic investigation is 
started. System is the greatest asset in dealing with 
the troubles of the automobile, and difficulties may 
be overcome with less effort and trouble by proceed- 
ing along fixed and well-defined lines. 

IN the preceding issues of The Automobile, dealing with 
trouble hunting, seven cases were cited and systematized, all 
of them dealing with the motor when it fails to operate. 
There still remain certain conditions under which the motor 
will fail to operate, and cases eight and nine are here given as 
conclusive of this part of the trouble-hunting problem. 

Case No. 8— Motor Will Not Operate 

// the compression is normal. 

// the carbureter is working properly. 

If the timer on the battery side is working satisfactorily. 

// the battery ignition system is in good order. 

If the battery is up to voltage and In good condition. 

// the spark coil is in good order. 

// the magneto ignition will not work. 

// there is no spark at the spark plugs on the magneto side. 

It Stands to Reason 

That the secondary wiring has an open circuit. 
That the secondary wiring has a short circuit 
That the distributor contacts are not bearing. 
That the distributor is short-circuited. 

That the primary contacts in the distributor are worn out. 

That the wiring is not connected tp properly. 

That the inductors on the armatures are short-circuited. 

That the permanent magnets hare lost their magnetism. 

That the driving mechanism is not working. 

That the condenser is defective. 

That the ground connection has an open circuit. 

That oil and dirt have affected the insulation, causing a general leak. 

Case No. 9 — Motor Will Not Operate 

If the compression is normal. 
If the carbureter is working properly. 
// the ignition system is in good order. 
If the gasoline supply is adequate. 
// the motor back kicks. 

It Stands to Reason 

That the motor is overheated. 

That the spark is advanced too much. 

That the spark is retarded too much. 

That there is lost motion in the spark control system. 

Thai there is a carbon accumulation in the combustion chamber. 

That the gasoline has detonating properties. 

That the compression is too high. 

That the timer is adrift. 

That there is a broken tooth in the half-time gear. 

That the camshaft is not properly set. 

Case No. 10 — Motor Runs Normally 

If the dutch holds. 

If the speed-changing mechanism 'sticks. 

It Stands to Reason 

That the sliding gear shaft is bent. 

That the clashing edges of the gear teeth are battered up. 
That the sliding mechanism is awry. 
That there is a sticky bearing. 
That there is a broken link or lever. 
That there is a broken or sprung gear case. 



That there is an accumulation of gummy or cold lubricating oil. 
That there is a key lost out of a keyway. 
That there is an entire lack of proper lubrication. 

Case No. 11 — Motor Runs Normally 

If there is trouble in the gear case. 
// the change gear lever is free. 
// the clutch movement is free. 
// the clutch holds. 

It Stands to Reason 

That there is a key out of a gear. 

That there is a stiff gear. 

That there is a bent shaft. 

That the shaft is twisted off (planetary type). 

That the gears do not engage when they are shifted. 

That there is a broken member in the control system. 

That there is an excess of lost motion. 

Case No. 12 — Motor Runs Normally 

// there is trouble in the clutch. 
// the change speed lever works freely. 
// the clutch movement is free. 
If the clutch slips. 

It Stands to Reason 

That the leather facing is oily. 

That the leather facing is charred. 

That the leather is hard and does not press uniformly. 

That the clutch spring is weak. 

That the clutch is out of alignment. 

That the sliding bearings are dry. 

That the clutch faces are worn and the limit of travel has been reached. 

That the clutch band is broken. 

That the clutch lever is bent 

That the clutch dogs are worn out. 

That there is excess lost motion in the toggle. 

That the foot lever strikes the deck. 

That the take-up is all in. 

That the disc facings are worn. 

That the discs are adrift on the shaft, due to defective keys. 

That the clutch is prevented from engaging by dirt or other impediments. 



Digest of Foreign Papers 

Matter that is taken from foreign publications, selected for its 
value to the engineer, allowing that ideas that are well known 
in American practice will scarcely be worth recording m 
view of the value of space. 



THE accompanying diagram, from The Autocar of March 11, 
has been designed by Mr. J. Dalrymple Bell, with the object 
of facilitating, to the last degree of simplicity, the work of ascer- 
taining the number of engine revolutions per minute at various 
road speeds. It is only necessary to know the road speed, wheel 
diameter and gear ratio, and then the engine speed can be ascer- 
tained. For instance, a motorist may desire to know the speed 
of his engine in revolutions per minute when his car is traveling 
at a certain speed in miles per hour. By the usual method of ob- 
taining this information a considerable amount of calculation 
would be required, but with the diagram herewith the most 
unskilled in mathematics can surpass in point of time the most 
facile slide rule operator in obtaining the desired result To 
find on the accompanying curve the number of revolutions per 
minute that the engine is making at any speed find the miles per 
hour on the top line and follow the vertical line down until 
it cuts the wheel diameter line. Then move along a horizontal 
line until a point vertically above the gear ratio on the bottom line 
is arrived at The engine revolution curve which passes through 
this point, or would pass through it if drawn up, gives the re- 
quired engine speed. 

For instance, a car is proceeding at 30 miles per hour ; it has 
33-in. wheels and a 3 to 1 gear ratio. What is the engine speed? 
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Proceed along the top line till we strike figure 30; drop vertically 
till the 32-in. wheel line is reached. Then work horizontally 
till the vertical line is met from the gear ratio number 3 on 
the baseline. The nearest engine revolution curve will show that 
the engine speed is nearly 1,000 revolutions per minute. 

If any three of the four quantities— gear ratio, speed of car, 
wheel diameter and engine speed — are known, the fourth one can 
be found by inspection. Engine speed in revolutions per minute 
is, however, the factor usually required ; we have therefore taken 
that for our example. The following is a conversion table for 
wheel diameters: 



Mm. In. 

650=25.6 
700=27.5 
710=28 
750=29.5 



Mm. In. 

760=30 

800=31.5 

810=32 

815=32.2 



Mm. In. 
820=32.3 
863=34 
870=34.25 
875 = 34-5 
* * * 



Mm. In. 
880=34.6 
895=35-»S 
920=36.2 
935=36-8 



Mm. In. 
965=38 
1018=40 



An instructive demonstration of the properties and scope of 
application of solid petrol was given recently at the offices of 
The Solidified Petroleum Company, Amberley House, Norfolk 
Street, Strand, London, W. C. Solid petrol is a stiff jelly- 
like transparent substance having the characteristic odor of 
liquid petrol. It is easily cut up into blocks for packing and is 
perfectly safe as regards risks of possible leakage and evapora- 
tion. As a fuel for motor car engines entensive trials have 
proved that it compares very favorably with liquid petrol. It is 
claimed that the actual consumption of solid petrol under simi- 
lar conditions is much lower than that of liquid petrol. More- 
over, it has the notable advantage that no special carbureter is 
required. The solid petrol generates gas automatically under 
ordinary atmospheric conditions ; therefore by simply passing air 
over pieces of solid petrol contained in a box an efficient ex- 
plosive mixture is obtained. A considerable simplification of 
the car would result, there would be no leakage, flooding or 
needle valve grinding or any of the usual carbureter defects 
to contend with. It is claimed that the mixture obtained by 
simply passing or inducing air over the solid petrol is a very 
homogeneous one, and this ensures perfect combustion. With 
liquid petrol the formation of a homogeneous mixture is, as is 
well known, rather difficult to obtain, special means having to be 
employed to ensure a sufficiently fine breaking up of the liquid 
into particles to obtain perfect combustion. The solid petrol 



MIUS PER HOUR. 

40 50 60 




A new curve, from which, when the details of any three are known, 
either the engine speed, speed of the car in m.p.h., wheel diameter, or gear 
ratio may be obtained. 

gives off a "dry" gas, which means that it is in the finest possible 
state of division or perfectly atomized, in which condition it can 
be used for car lighting. The method of obtaining a very pow- 
erful light is extremely simple. From an ordinary steel cylinder 
containing compressed oxygen a small bore pipe connects up to 
a small metal case — actually a tin cylinder — containing pieces of 
the solid petrol. The stream of oxygen passing over the petrol 
carries along with it petrol vapor which is conveyed to an ordi- 
nary head lamp, the acetylene burner of which is replaced by a 
simple jet which plays on two very small pieces or rods of in- 
candescing material made of the rare earths. — The Motor. 



Extending' the Life of the Tires 

For the Benefit of the Automobilist 



This article shows, by illustrations and otherwise, how 
the automobilist can make his tire-bill less than half 
of that which the average automobilist pays, at no 
greater cost than a little time and by doing the things 
that will accord with the characteristics of rubber 
and fabric. It is also related how the automobilist 
may know what to do when the tires are examined 
for the purpose of determining whether or not they 
may be profitably repaired and how they may be 
employed on o supernumerary basis for the good of 
the service. 

APPROACHING seasonable weather the automobilist who 
has had his car out of commission for the Winter will 
be more or less alive to its needs, and overhauling the 
mechanisms will be one of the fitting undertakings, but having 
gone into this matter at some length in The Automobile within 
the last two or three issues it remains to pay attention to the 



tire situation for the purpose of lending assistance to the further- 
ance of this important matter. Experience of at least one sea- 
son under running conditions with a car affords to the owner 
thereof a keen insight into some of the shortcomings, and it is 
reasonable to suppose that he will have a good idea of whether or 
not the tires used are too expensive to maintain, comparing with 
an average situation, and if the previous experience is such as to 
warrant the owner in reaching the conclusion that the tires are 
not large enough for the work they have to do, he may be con- 
fronted by the necessity of investing in a new set of tires of a 
somewhat larger section, since the diameter cannot be changed, 
but it would be an economical procedure to fix up, the old tires 
with a view to using them on the front wheels, thus limiting 
the purchase of new tires to those which may be employed on the 
rear (driving) wheels of the car. 

In one case in connection with taxicab work, in which the 
Editor of The Automobile had an opportunity to note the per- 
formance of tires and the cost of maintenance, it was found that 
34 x 4-inch tires were giving intolerably poor results, but by 
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changing the equipment to 34 x 4 1-2 inch tires the cost of main- 
tenance from the tire point of view was reduced to a moderate 
level, and it was believed by those who were in a position to 
judge that this was a very happy solution of a serious problem. 

In the purchase of a new tire equipment for an old automobile, 
if the old tires are worth repairing at all, it would seem to be a 
wise proposition to overhaul the old tires to whatever extent 
the existing condition might indicate, and use them on front 
wheels exclusively. By purchasing new tires of the same diam- 
eter and large section for the rear wheels the overworking of 
the tire equipment will be ameliorated, and the old repaired tires 
will be more likely to serve with reasonable satisfaction by con- 
lining them to the work that they will have to do on front 
wheels only. As the strains and stress on the front tires are 
considerably less than on the rear a retreaded tire will not be 
put to such hard usage. 

The Best for the Money Is Not the Wise Plan in the 
Purchase of Tires — Unexcelled Superiority from 
the Quality Point of View, and Tires That Are 
Large Enough for the Work, Are More to the Point. 

If it may be assumed that each tire maker knows the capa- 
bilities of his own wares, it will be proper to follow the rec- 
ommendations of the respective tire makers in reference to the 
sizes of tires that should be employed on cars of a given weight. 
When an automobilist purchases tires of a given make he should 
also obtain the literature on the subject as put out by that maker, 
and by studying this literature learn of the conditions which the 
maker agrees to as being suited to the tires. It is a great mistake 
to reach the conclusion that the tire-maker's literature is on a 
par with the average catalogue. A distinction should be made 
between catalogue talk of the ordinary sort and the instructions 




Fig. 1 — Depicting a damaged middle layer of frictioned fabric which was 
brought into view by cutting away the exterior layers in a bold manner 




:■■■■> : 

Fig. 3 — Removing the tread in order to be able 
to get at the carcass for the purpose of ascertain- 
ing the condition of same 



Fig. 



— Removing the outer layer of the frictioned fabric, the latter being 
so rotted as to be of no further value in future tire service 



that tire makers 
give to their clien- 
tele through the 
medium of a book- 
let they put out 
for the purpose. 

The general rec- 
ommendations that 
would seem to be 
of value in rela- 
tion to tires should 
not be construed 
as annulling the 
specific instruc- 
tions that tire 
makers issue in 
relation to their 
wares. On the 
other hand, it is 
not in keeping 
with the actual 
facts to subject 
tires to all sorts of 
abuses just be- 
cause the maker 
thereof states that 
they are as good 
as can be, thus as- 
suming that only 
inferior tires are 
to be handled with care, and that the abuse to which good tires 
may be subjected is to be looked upon with equanimity. 

Judgment Should Be Brought to Bear Before Old 
and Worn-out Tires Are Subjected to the Repair- 
ing Process 

Possibly it will be of advantage to restate some of the prin- 
ciples that underlie the building of tires in view of the service 
they are expected to render. There seems to be a strong impres- 
sion among those who use tires to the effect that they are made 
of rubber and that it is this strange material to which credit 
must be given for the good work that pneumatics are noted for. 
Plebeian cotton, which composes upward of 70 per cent, by 
volume of an outer case, is overlooked. For the purpose of 
showing that this view of tire making is not founded on fact, 
fire hose will be taken as the illustration, when it will be plain 
to anyone that the cotton fabric of which the hose is made is the 
essential part, as far as strength is concerned, and that the rubber 
coating on the inside and outside of the hose is only put there 
to prevent the water from contacting with the cotton. The 
makers of hose fully understand that the cotton fabric must be 
of the best weave, and that water must be kept from contact with 
the cotton to prevent it from deteriorating. 

There is only one reason why the tire problem differs from 
that of the fire hose. It will be remembered that the hose is 
not rolled along the ground, which would induce relative motion 
in the section of the fabric, but in tires as they are used on 
wheels of automobiles this rolling process does take place and 
the layers of the fabric tend to slide upon each other. In the 
making of tires in view of the changing conditions the fabric 
instead of being coated on the inside and the outside is "fric- 
tioned," and when the layers are brought into contact with each 
other in the building of the carcass of the tire the frictioned 
fabric, due to pressure and vulcanization, is brought into a 
homogeneous relation by the welding of the rubber on the re- 
spective surfaces of the fabric, joining layer to layer from the 
inside to the outside. 

The designation "frictioned fabric" is confined to the qualities 
of cotton fabric that are first put through a process by means of 
which raw gum rubber is pressed into the interstices of the 
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Fig. 4 — Using a buffing wheel against which the 
tire is held for the purpose of cleaning the exposed 
layers of the fabric and buffing away frayed edges. 



fabric, forming a 
smooth rubber ex- 
terior, thus pre- 
paring the fabric 
for use in the 
building up of the 
carcass of the tire. 
Tires are built up 
using an inner 
layer which is f ric- 
tioned on one side 
only, it being the 
case to avoid the 
presence of rubber 
on the inside so 
that the inner tub- 
ing will not stick 
to the outer case. 
Between each suc- 
cessive layer of 
frictioned fabric a 
layer of raw gum 
rubber is placed, 
the latter being in 
sheet form, and in 
the building up of 
the tire, utilizing 
frictioned fabric 
and layers of raw 
rubber, from five 
to eight layers of the fabric are employed, the latter being of 
from eight to twelve-ounce cotton of a special weave, and Sea 
Island cotton is looked upon as the most efficacious in this rig- 
orous service. 

The raw rubber is made up of superior grades, presumably 
of the "Para" variety, and it is composed of a predominating 
percentage of the latex intermingled with a suitable proportion 
of the vulcanizing ingredients and, as experience would seem to 
indicate, such other elements as are likely to impart strength 
without reducing elasticity and life under conditions that tires 
are required to serve. 

The outer layer or tread is made of a "toughened" rubber com- 
pound, and since the function of this layer is to shield the car- 
cass from the harm that threatens, due to varying road condi- 
tions, speed and work, the compound is designed to accomplish 
this end, but it has few of the properties that should reside in 
the layers of rubber gum intervened between the courses of the 
frictioned fabric. The bead also is of a toughened compound, 
in which it is fair to say the percentage of Para latex is re 
duced to a minimum. 

In the Light of Tire Construction Practice the Ser- 
vice Expectation May Be Discussed Intelligently 

From the methods employed in the construction of the tires, 
considering that cotton fabric is a strong material, it remains 
to be said that the rubber is used first because it shields the 
cotton fabric from water, and the mildew that resides within the 
water, and the rubber also serves as the binder between the 
layers of the cotton fabric, so that as the tire is rolled along 
the ground the working of the layers of the fabric, one upon the 
other, does not include the cutting and abrasive conditions that 
would surely obtain in the absence of a buffer medium between 
the respective layers. 

The rubber, then, serves two functions; it is a buffer between 
the layers of the fabric, preventing destruction due to relative 
work, and it is the armor that guards the cotton fiber from the 
attack of mildew and other fungus growths of which water 
holds myriads. The first property of the rubber has to do with 
the every-day service of the tire, but the armor idea comes into 
play as the feature which prevents decay. In guaranteeing 



tires the makers thereof take into account the effect of service 
under a given set of conditions, and the effect of time, due to 
the rotting, so called, that the fabric undergoes, especially when the 
rubber is damaged and the cotton duck is exposed to "infection." 

It is a great mistake for an automobilist to assume that the 
rubber is there for the purpose of giving strength and resiliency, 
for in all truth the property designated as resiliency is present 
in the air that is used when the tire is inflated, and the object 
of the tire when the whole truth is told is to serve as an en- 
velope, by means of which the resilient air may be confined to 
the enclosure thus provided, so that advantage may be taken of 
the excellent properties of the air for the intended purpose. 
If the rubber is merely viewed as a strength-giving medium, 
when the automobilist observes a little wound on the surface 
thereof, he will say to himself "it is a small affair." But if the 
same automobilist goes into the woodshed with his slippers on 
and a rusty nail goes through the sole of one of them into his 
foot, he will ring for the doctor, and he will undergo the ex- 
cruciating pain of having the wound thus made cauterized and 
dressed, the fear being that infection will set in and it may cost 
the poor automobilist the major portion of a leg. When a nail 
is driven through the carcass of a tire case, and a wound is 
thereby made, infection creeps in through the port holes so de- 
signed and lodges in the fabric with the result that strength 
too soon departs and a blow-out announces the result. 

The Inspection of an Old Tire with a View to a 
Possible Repair Must Include an Estimate of the 
Strength of the Fabric 

If the tire has been neglected, and infection entered through 
many little wounds, it will be found no doubt that the fabric is 




Fig. 5 — After cleaning the exposed serviceable fabric it is solutionized 
and uncured gum rubber in sheet form is put on as the foundation for a 
succeeding layer of the fabric 




Fig. 6 — Showing the building up of a tire when the fabric was damaged 
through all of its layers as in a blowout 
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rotted, and that there will not be enough of it in a state of un- 
impaired strength to support a rebuilding process. Good sense 
would suggest that if the fabric throughout the tire is decayed 
there will be nothing left upon which to replace the rebuilding 
material that will be strong enough to serve for the intended pur- 
pose. A new tire will be the best investment under such con- 
ditions. But if the deteriorating process is confined to one or 
more isolated spots on the tire, the good fabric will be in suffi- 
cient presence to support a rebuilding process, and the under- 
taking will be worth while. 

In the repairing of the outer casing under proper conditions, the 
repairman must be sure that he removes all of the infected and 
rotted fabric, and that the building-up process will be upon a 
firm foundation. This is not true even when professional re- 
pairmen do the work, in a good many instances, and it is a 
great misfortune perhaps that the automobilist when he pays 
the bill has no way of telling whether or not the old and decayed 
fabric has been removed and that the new portion has been 
built up from a firm foundation. The illustrations as here 
afforded from Figs. 1 to 12 inclusive should suffice to indicate 
the needs of the occasion, and they should also tell the relatively 
inexperienced automobilist how far it pays to go in the repair of 
a tire under proper conditions. 

Judgment Should Be Used at the Time of Decid- 
ing to Have Tires Repaired. It Is Not Enough to 
Shoulder the Responsibility Upon the Repair- 
man; He Has His Own Troubles to Contend With 
The fact that a tire has a big blow-out in it is no indication 
of the impossibility of a good repair. The blow-out might be 
caused by a bruise, as when the car is rolled along the road at a 
high speed, and one of the tires is brought into violent contact 
with a "nigger head." There is no economy in driving auto- 
mobiles in this way, but the story lies in the tire problem after 
the damage is done. The bruise, so called, destroys the strength 
of the fabric over a restricted zone, and it is perfectly feasible 
to rebuild this portion of the tire and obtain excellent results 
by way of service from the same thereafter. The repairman 
must cut away all of the bruised fabric, and he will do well to 
cut back for a considerable distance beyond the point where 
the bruising of the fabric is visible to the naked eye. 

In like manner 
if a wound has 
been left unhealed 
and the fabric in 
the region around 
the wound deterior- 
ates as a result, 
it is possible to cut 
away all of that 
portion of the 
fabric, and to re- 
build the tire so 
that it will serve a 
long time there- 
after and amply 
reward the not too 
p r u d e n t auto- 
mobilist. Real un- 
adorned prudence 
would come in the 
process of healing 
up the wound the 
same day that it 
occurs. But even 
if this operation is 
delayed until some 
damage results it 

Fig. 0 — Showing the tolutioning process by is still an advan- 
means of which rubber gum is smeared over fabric 
surfaces prior to laying on the succeeding unit. tage to unaertaKe 





Fig. 7 — Showing how unvulcanized gum in layer form is put on over a 
layer of fabric in the repairing process 




Fig. 8 — Showing how a coil is used, placing the same inside of the case 
so that when it is wrapped it will adhere to its shape during the vulcan- 
izing process 

the repair and to do the work so thoroughly that the rebuilt tire 
will be of uniform strength throughout, remembering that all of 
the new fabric that is attached to infected old fabric will be no 
better than the older material. 

Some Tires Are Not Worth Repairing Although They 
Look Better Than Those Which Are Rent by 
a Blowout 

The difference between a tire that has been bruised or other- 
wise damaged locally and one that has been ruined due to excess 
flexure in the absence of proper inflation is a matter that should 
not be overlooked, in view of the fact that the bruised tire is sus- 
ceptible of good repair, whereas the tire that has been excessively 
flexed will scarcely be worth working upon. Under average con- 
ditions, the cost of repairing an outer casing, if it is a general 
overhauling, is about 50 per cent, of the cost of a new outer 
casing. It will not be worth while to pay so much for a repair 
unless it can be shown that the repaired tire will last for a 
sufficiently long time to bring to the owner thereof a return upon 
his investment. If the fabric is damaged uniformly, as it will be 
under conditions of excess flexure, there will be no foundation 
upon which to build the repair, and service that may be expected 
under such conditions will be far below the level of advantage. 

To the man who will take a piece of wire, hold it in his 
two hands and bend it back and forth until it breaks, there will be 
no difficulty in getting him to understand that when a tire is 
flexed in exactly the same way it too will break. The cotton fabric 
of which the tire is made will not break as quickly as the wire. 
The time that the fabric will last, however, under such conditions 
is not sufficiently long to serve the intended purpose in view of 
the cost. The way to prevent this excess flexure is to so inflate 
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Fig. 1 1 — Depicting the method of wrapping the casing after it is built 
up prior to the vulcanizing process. It is wrapped with tape to hold the 
layers in contact until they are rendered homogeneous by vulcanization 




Fig. 12 — Presenting a form of sectional steam vulcanize r used by pro- 
fessionals. The automobilist may employ special forms of vulcanizers that 
are handier for him of which the market affords excellent examples 

the tires that they will sustain under the load they have to bear 
without flexing. 

The man who does not understand that the wire will break in 
the manner as here described is the type of man who argues that 
a tire should not be stoutly inflated for fear the fabric will be 
unduly stressed. He is incapable of understanding that flexure 
is the great enemy of the tire and that the fabric is perfectly 
capable of sustaining under all the pressure that a pump can 
induce therein. A bicycle tube will run for a long time under 
a pressure of 500 pounds per square inch and experiments of 
this character have been conducted for the purpose of ascertain- 
ing the fact, but the same bicycle tube will give out in a half 
day if it is run nearly flat. 

When a tire is being pumped up if a gauge is not used for the 
purpose of determining the amount of pressure, the automobilist 
will have to rely upon his own intuition rather than upon a defi- 
nite way of noting the extent of the pressure. Intuition under 
these conditions will be the product of weary muscles. The 
automobilist pumps until he gets tired ; intuition says the tire is 
fully inflated. The fact that intuition is a poor prognosticator is 
proven by the short distance the automobilist goes before he in- 
vests in a new tire. 

When a tire gauge is employed in the process of inflating tires 
there is still opportunity for making a grave mistake, due to the 
fact that when air is squeezed through a small and obstructed 
orifice the pressure increases locally due to molecular work, and 
when the tire is finally inflated, the gauge registering perhaps 80 
pounds per square inch, the real pressure residing within the 
tire may be as low as 60 pounds per square inch, due to the 
difference between the actual air that passes through the re- 
stricted small orifice, and the amount that the automobilist thinks 
has made its way into the tire. 



Temporary contentment of the mind will be the lot of the un- 
fortunate automobilist, but the degrees of inflation .under such 
conditions will be insufficient to protect him from an undue tire 
bill, and unfortunately instead of finding the real trouble and 
remedying it the automobilist will say that the tires are not good. 
Even when a pressure tank is used in a garage, and the pressure 
thereof is maintained at, say, 90 pounds per square inch, it rarely 
happens that the tires inflated therefrom reach a pressure of 
70 pounds per square inch. 



The Metric System 

Some reasons why it has not become popular in American auto- 
mobile factories are: That the workmen are trained to 
think in English; that a change would delay production; that 
mistakes would be more numerous for a long time, and that 
there would be no appreciable lessening of cost. 

THERE are many reasons why the metric system is so little 
used by American builders of automobiles. To begin with, 
the metric system is not an American idea. If a workman is 
trained into thinking in English, so to speak, it is highly im- 
probable that he can drop that habit and take up with a new one 
without making quite a number of mistakes. 

That the English method of measuring is thoroughly good in 
every practical way is shown by the excellence of the work that 
is done under its sway. The real English unit of measurement in 
shops devoted to the building of automobiles is the thousandth 
of an inch, and fractions of this unit are taken on a decimal basis. 
The authorized standards of the two foundations of linear meas- 
urement are -s follows : 

The International standard meter is derived from the Metre 
des Archives and its length is defined as the distance between 
two lines at o degree Centigrade. 

In the English system (which is the same as the United States 
standard) the Troughton scale is the standard. 

From the cost point of view, there are many other reasons why 
makers should go slow about adopting new standards of measure- 
ment. Take the centering of gears in a transmission system; 
if noise is to be aborted the centers between the prime and lay 
shafts must be true within 0.0005 inch. This accuracy is assured, 
not by depending 
upon artisans to 
scale closely, but 
by the use of gigs ; 
is it the use of any 
system of meas- 
urement that 
governs this? No. 
The distance is 
fixed by the pair 
of gears used. 

The inter - rela- 
tion of the mem- 
bers of an automo- 
bile are fixed inde- 
pendently of the 
system of meas- 
urement for the 
most part, and it is 
highly improbable 
that such matters 
can be readily 
shifted. Men must 
speak the language 
that they under- 
stand or they will 
fail to grasp the 

situations that Fig. to— In the repair of an inner tube unvul- 

rnnfrnnt them canized gum must be worked into opening as well 
conironi mem. as on surface and the patch vu i canized 
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What Some Subscribers Desire to Know 



Fig. 1 — Interior of a steering box with worm 
and sector and drop arm attached to a square on 
the shaft 

Steering Gears Cause Back Lash 

Editor The Automobile: 

[2,602] — The steering gear of my car 
has given me recently considerable trouble, 
and, owing to the back lash, the steering is 
very erratic. I have tightened the adjust- 
ments several times, but there is still a 
lot of lost motion. Could you tell me what 
the cause of the trouble is likely to be? 

Safety. 

Norwalk, Conn. 

The steering gear is composed of sev- 
eral working parts, and a small amount of 
play in each one will aggregate quite a lot 
between the steering wheel and the road 
wheels. If you try a process of elimina- 
tion, starting at the road wheels and going 



over the ball sockets and pins, you will be 
able to see where there is play. Having 
assured yourself that everything is as it 
should be up to the steering box, your first 
inspection of this part should lead to the 
assembly nut A in Fig. 3 and then the at- 
tachment of the pinion or sector to the 
shaft S. These are fitted in different man- 
ners, such as are illustrated in Figs. I and 
3. If the shaft S is fitted with a key 
make sure that this is a good fit in the 
slots in the shaft and drop rod. If, how- 
ever, a square is used in the manner shown 
in Fig. 1 the holding bolt may have sprung 
and allowed the drop bar to have worked 
loose on the square. You can see if this 
is the case by turning the steering wheel 
and noticing if the shaft responds imme- 
diately and operates the bar at the same 
time. Any play will be noticed . by the 
shaft turning without operating the bar 
at once. If the shaft does not respond to 
the turn of the wheel, the play exists in 
the worm and sector relation to one an- 
other. The worm W is usually made of 
steel and is hardened, so that it is im- 
probable that any wear has taken place at 
this point. The sector or pinion, however, is 
usually soft, made either of phosphor bronze 
or steel. In the case of Fig. 3 it is not a 
difficult matter to remove the pinion P and 
by turning it a matter of 90 degrees a 
new spot on it will be found to mesh with 
the worm. It is different, however, with 
the type illustrated in Fig. 1. Here it is 
necessary to blue the worm and find the 
binding spots on it and the pinion, and 
file or grind them off so that the lateral 
eccentric adjustment will bring the centers 
into even mesh and prevent binding at the 
extremities. If the worm is case-hardened 
an:l a grinding machine is not available, it 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, slating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
auhng the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



will be necessary to anneal it, fill it to the 
required amount and reharden it. This 
requires considerable care and some skill 
to prevent warping. 



Learn How to Put Tires on Clincher 
Rims 

Editor The Automobile: 

[2,603]— Kindly tell me through the col- 
umns of The Automobile how to avoid 
pinching the tubes on my car when I in- 
sert same. They are clincher tires. 

A Subscriber. 

Port Richmond, S. I., N. Y. 

A step-by-step process would be as fol- 
lows : 

(a) Put in all of the lugs and screw 
caps, taking care to just catch the threads 
on the lugs. 

(b) Put the inner tube in the casing and 
inflate the same to roundness. 

(c) Remove all wrinkles, overlaps, or 
other imperfections. 

(d) Turn the wheel around so that the 
valve hole will be at the top. 

(e) Dust soapstone over the tube, as it 
rests inside of the casing, rolling the cas- 
ing along the floor or bumping it up and 
down upon the floor, to produce an even 
distribution of the soapstone over the sur- 
faces of the casing and the inner tube. 

(f) Take the partially inflated tube and 
casing combined as dusted with soapstone 
and free from foreign matter and ap- 
proaching the wheel with the valve hole 
It the top, insert the valve in the hole and 
thereafter adjust the side bead of the case 
in place on the rim. 

(g) Loosen the brakes so that the wheels 
will be free to rotate, and considering a 
right rear tire, take up a stooping position 
at the rear of the wheel, placing one hand 
on each side thereof and by exerting some 
pressure manipulate the bead so that it will 
rest on the center of the lugs all around, 
they serving as saddles, as it were. Use 
the tire iron in the left hand during this 





Fig. 2 — An easy brake adjustment that can be fitted to any car, very little alteration being necessary 
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at Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 



operation, simultaneously holding the lugs 
down with the right hand, and in this way 
proceed with each of the lugs until the 
bead on the tire rests on the center of all 
of them. 

In the next step lift the bead upwards 
with the iron and push it over the lug as 
far as it will go and then let go of the 
bead, when it will fall into its proper place. 
Repeat this operation with each of the lugs. 

With the tire on the wheel and the inside 
bead resting in its proper place it remains 
to pry the outside bead over the outside 
clincher, using some care in the process in 
order not to pinch the inner tube. 

It will be understood that the left front 
tire should be approached in the same way 
as above outlined for the right rear tire, 
and the left rear tire should be approached 
in the same way as for the right front tire. 
It will also be understood that it is de- 
sirable to stand in front of the car wnen 
putting on front tires and to stand at the 
back of the car when putting on rear tires. 
It will be found in practice that this method 
of procedure will save labor and avoid dis- 
agreeable tugging, nor will the tubes be 
pinched by the tire irons in the process. 



Fig. 2 shows what you want. The rod R 
is threaded for about six to eight inches 
from the end and has a nut on the oppo- 
site side to the wing nut N. By slackening 
the lock nut it is an easy matter o give 
the wing nut a turn from time to time. 
The slot S in the frame should be slightly 
wider than the rod and the U section 
fitted with a wooden block also slotted. 
When the rod vibrates it will touch the 
wooden block and thus prevent it rattling. 



Leather Shoes Protect the Steering 
Joints from Wear 

Editor The automobile : 

[2,605] — What is the best method of pre- 
venting the ball sockets of the steering 
gear from wearing? I live in a very sandy 
district in the summer and the sand gets 
in these parts and eats them away. 

Tonawanda, N. Y. X. Y. Z. 

Leather boots similar to those shown 
in Fig. 4 are what you require, and if they 
are packed with grease there is no reason 
why the sand should cause the wear you 
complain about. There is another remedy 
that can be used in combination with the 
boots, and tnat consists in removing the 
boots every fortnight and washing the ball 
sockets out with kerosene, using an oil gun 
for the purpose, the force of the stream of 
oil will remove all impurities. It is the 
old tale of an ounce of prevention. 



Adjust the Carbureter for High- 
Speed Work 

Editor The Automobile: 

[2,606] — Kindly answer the following 
questions : 

Assume that the compression is tine on 




Fig. 3 — Working parts of the worm and pinion 
type of steering showing end ball thrusts and 
drop arm attached to the shaft by keys 

all four cylinders; that the spark is good 
at all speeds; that the carbureter has been 
adjusted; the motor runs good, going 
slow, but spits when speed up, and also 
misses and has no power. Kindly state 
the trouble and how to remedy it. 

Brooklyn, N. Y. J. D. C. 

Our belief is that the carbureter is not 
delivering enough gasoline at low speed. 
The first thing to do is to readjust the car- 
bureter with the motor running free, mak- 
ing it go as slow as possible. Then speed 
the motor up and make it go as fast as pos- 
sible by adjusting the auxiliary air valve. 
If your statement is true in relation to all 
the other functioning elements the motor 
will perform satisfactorily after you ad- 
just the carbureter in the manner as here 
stated. 



Quick Adjustments of Brakes In- 
duce the Autoist to Attend 
to Them 

Editor The Automobile : 

[2,604] — I was much interested in your 
recent reply to a letter with reference to 
the quick adjustment of brakes. The drop 
arm of the side brake of my car is very 
short and the slightest wear necessitates 
tightening it up; otherwise the travel of 
the lever is too short to effectively operate 
the brake. Could you give me a sketch of 
some adjustment that would facilitate mat- 
ters? I cannot lengthen the drop arm, as 
the rod would foul the gear case. 

T. D. W. 

Allentown, Pa. 




Fig. 4— Method of shielding the steering connections from wear by fitting them with leather boots 
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As to the American Invasion 

Relating some of the German peculiarities, and affording infor- 
mation on some points of importance concerning social condi- 
tions in the Kaiser's dominions as they affect the production 
and jsale of automobiles there. The German greatly re- 
sembles the Missourian in that he wants to be shown. 

JUST as taxation in some form or other and in proportion 
to the magnitude of property is imposed upon the same, 
so every degree of wealth entitles its owner to a corrspond- 
ing amount of pleasure and enjoyment, a privilege as just 
as the law of taxation. Average men of equal means will, in 
all probability, have similar desires and pleasures, among which 
— considering those of the well-to-do class of the day — the motor 
car occupies a prominent place. A certain percentage of the 
men capable to purchase and maintain an automobile will do so, 
and in this respect the automobile market bears a well-defined 
relation to the pecuniary situation of the better middle class of a 
modern nation. 

The amount of automobile business dpne in Germany at the 
present is not by far as large as could be expected, judging from 
the wealth of the class holding in its ranks the possible buyers 
of the goods. As has been shown on a former occasion, the 
German automobile trade amounts to hardly 25 per cent, of 
what it should be, considering only the wealth of the average 
individual. The reason therefor lies, to a large extent, in the 
trade conditions of the country, which are not up to date. Still, 
these conditions cannot solely be made responsible for such a 
low "trade efficiency," but there is quite a number of additional 
reasons, some of which may be modified by human efforts, 
thereby forming a new field for industrial and commercial 
endeavor. 

The social strata in Germany are more numerous than those 
existing in this country, and other distinctions are being aimed 
at by the little-above-average citizen than the one of belonging 
to a mediocre sort of "smart set." Many a family boasts of 'a 
library worth one or two automobiles, which, together with club 
life in one form or other, offers to the educated German busi- 
ness man just the kind of relaxation he desires, by virtue of his 
education and his national traditions. The necessity of going 
beyond the city limits in order to get fresh air is not as 
pressing in German cities as in America, since on the other side 
there are no tall buildings to obstruct the way of the wind bring- 
ing fresh air from the country into the cities. Hence, the latter 
are well ventilated in general, and besides there are beautiful and 
well-kept parks in almost every city of the Empire. 

Life is rather quiet over there, and hurry, in the American 
sense of the word, is unknown to Germans. The busiest banker 
finds or takes three hours' time for his luncheon, and therefore 
the automobile as a swift means of transportation does not 
appeal to him on the ground of mere speed. Nor does it offer 
extraordinary attractions to the suburbanite working in a city, 
as railroad connections are very satisfactory, and the first-class 
railway coaches are more luxuriously furnished than a motor car 
can possibly be. It is rather the exclusiveness of the automobile 
and the air of noblesse the auto at this time lends to its owner 
which lead the wealthy German to purchase a car. The buyers 
are always possessed of a certain sense of sport and, excepting 
those of the very rich class, generally have some understanding 
of the inner workings of the automobile; they are able to con- 
trol, at least to some extent, the chauffeur in his work of keep- 
ing the car in shape, and most of them lose no opportunity to 
do so. 

In most cases the buyer is gifted with some discrimination, 
and sufficient forethought is given to the act of purchasing an 
automobile to make the prospective buy a car with a fair chance 
of living at least seven or eight years provided the proper care 
be extended to the machine. In order to reduce the cost of the 
automobile during this period to the lowest possible level, the 
car bought must not bear the earmarks of a momentary fashion 



not destined to last for at least some years; nor will the average 
buyer select a loud or especially sensitive color which cannot be 
used for more than one or two years. For this reason, it was 
not till the second half of last spring that the fore-door type 
found more general introduction in Germany; and an inspection 
of the principal German cities and towns will show that the per- 
centage of red, white, cream-colored and yellow automobiles is 
much smaller there than it is in America. The same applies 
to what are generally called extravagant creations of body 
builders. 

The German buyer is not very apt to experiment and for this 
reason a very few makes of tires are in use throughout their 
country, such names of Continental, Michelin, Goodrich and 
Peters' Union designating the standard. New makes are making 
little progress, although some American firms have opened quite 
extensive advertising campaigns of late. The German buyer, 
like the man from Missouri, wants to be shown, and the German 
salesmen are very capable of doing this work, however tech- 
nical; and they do it perhaps at the expense of their more 
commercial abilities. Not only does the salesman have a clear 
idea as to what materials are used in his car and what processes 
they have gone through; but his mind also holds a number of 
technicalities the average buyer is not able to grasp, which, of 
course, does not help to create an agreeable sensation on the 
part of the customer. In fact, German salesmanship is not quite 
up to date, in that the importance of the personal equation in 
the transaction is not recognized or rather not fully appreciated 
by the salesmen. While the standard methods of production 
practiced in the United States have been copied to advantage by 
the Germans, the American lesson in selling methods has not 
been learned throughly by very many people ; and many Germans 
who had learned this lesson in America, upon their return to 
their home establishments had not the power or energy to 
introduce the modern commercial ideas, owing to the opposing 
inertia of the other men in their businesses. Thus it seems 
that American methods will best work in the hands of Ameri- 
cans—another argument for the good chances American auto- 
mobile traders have in the European field. 



In Finishing the Car 

In painting and finishing the automobile there are three indis- 
pensable factors to be considered: First, durability; second, 
choice and distribution of color upon the surface: third, 
quality of finish. 

IT is important, admittedly, that the structure of paint and var- 
nish, built up with such an infinite capacity for taking pains, 
should prove durable. Even the man with wealth to "tear down 
his barns and build greater" is looking for the paint and varnish 
for his automobile that will stand out with tenacity in the face 
of the most rigorous service. 

In the matter of appearance, color brilliancy and disposition 
of color upon the surface with reference to developing all its 
possible charms, are advantages which even the most calloused 
user of the automobile will be quick to admit. An individual 
pride has developed along the line of creature comforts and sat- 
isfaction as a part of automobile experience, that is creating 
an increased demand for all that is finest and best in color, har- 
mony and contrast. 

Apparently, it is a case, in the most part, of the owner trying 
to outdo his neighbor in getting all the color possibilities which 
the painter is capable of showing. 

Without the right quality of finish, however, all these things 
— quality, color magnificence and striping combinations — must 
prove only transitory and of small moment. With this clear 
knowledge of the fact, automobile buyers are daily becoming 
more critical, more exacting and more insistent in their conclu- 
sions as to the character of the finish belonging to the surface 
of the car. 
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Aeroplanes 



in the Army 

By William D. Ennis, M. E. 



In view of the concentration of a division of the United States Army at San Antonio, Texas, and the interest that is 
being taken in aeroplanes to facilitate the work of the Intelligence Department, the article as here presented by 
William D. Ennis, Professor of M echanical Engineering, Polytechnic Institute, Brooklyn, is offered as being 
timely. In noting the performance of an aeroplane, the experience thus gained, if compared mathematically with 
the requirement from the real service point of view, should end in the further elucidation of the puzzling situa- 
tions. It is not the purpose here to attempt to subordi late the knou'lcdgc tligt has been learned by hard knocks 
to theoretical considerations. 
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Pieuur--* Due to Air Velocity 
on a Normal Plane Surface 



Fig. 1 — Diagram used to make a point in 
pressure characteristics 



NEXT to the 
automobile as 
the instru- 
ment of transporta- 
tion in a war man- 
euver the aeroplane 
should be placed, be- 
cause it is the device 
which in the hands of 
the intelligence de- 
partment will serve in 
the obtaining of ac- 
curate topographical 
data and other intel- 
ligence, by means of 
which the forces may 
be directed with cer- 
tainty, and the automobiles as they are employed in transporta- 
tion work will be at their best. Experiments with actual aero- 
planes have limitations, due to the fact that the experimenters 
can get no more out of the machine than there is in it, but 
while the experiments are going on, if the men in charge 
have access to broad information they are placed in a better 
position for efficient action, and in view of the present emer- 
gency it should not be out of place to present certain of the 
theoretical and deduced information which, in conjunction with 
the actual tryout of machines, will lead to greater activity. It is 
pretty well agreed that when a flat surface moves through the air, 
in a direction perpendicular to that surface, a direct pressure is 
exerted which may be computed from an expression in the form, 
p = 0.00275 Vo J = 0.00128 V, (I ) 

where p is the pressure in pounds per square inch and Vo is the 
relative* velocity in miles per hour, or V is that relative velocity 
in feet per second. This holds for sea level and ordinary tem- 
peratures. 

In Fig. 3 we have a curve showing the relation of pressure to 
velocity as defined by this equation. The pressure is at first 
slight, but it increases much more rapidly than the velocity. 

If the flat surface and the air mutually impinge in a direction 
other than one at right angles with the surface the pressure is 
always less than that given by Equation I. Thus, in Fig. 2 let ab 
be an edge view of the surface and let V represent the resultant 
relative velocity. If the plane is standing still, the air is assumed 
to be blowing as indicated by the arrow. If the air is still, the 
plane is supposedly moving in the direction opposite to that so 
indicated. In either case a pressure is exerted against the plane 
which is due to and determined by this relative velocity. Such 



•By "relative" velocity is meant tile sum of opposing velocities (or the 
difference of velocities in the same direction) of moving plane and air. 
Thus, in Fig. 1, if the air moves toward the left with the velocity V, while 
the rjlane ss moves toward the right with the independent velocity Vi, the 
relative velocity in Equation I is V 4- \',. If both plane and air move 
toward the left, it is V — \', or V, — V. as the case may be. 



pressure always acts in a direction perpendicular to the surface 
of the plane and may be represented as P, Fig. 2. It is less than 
that which would be exerted were the plane moving while ver- 
tically situated at the same velocity in the direction directly op- 
posite to that of the arrow P. 

The relation of pressure P on such an enclosed plane to the 
pressure p of Equation (I) is determined by the angle of in- 
clination made by the plane with its direction of relative move- 
ment. In Fig. 2 let this angle be B, according to the experiments 
of Langley and Duchemin, 

sin B 

P = p| I, (ID 



(2 sin B X 
I 
1 + sin' B / 



if the moving plane is about square. If it is broader than it is 
long and moves in the direction of the lesser dimension (the 
"pterygoid rectangle" of Lanchester), then, according to Ray- 
leigh and Gerlach, 

/(4 + t) sinBX 

P = pl 1 (III) 

\ 4 -fx sin B J 



l + * sin B 

The application of both equations is shown in Fig. 4. If for 
any given velocity p is 10 pounds per square foot, then for 
various angles the values of P are those shown by the curves. 
P 

The ratio of — holds at any angle no matter what the velocity. 
P 

Consider again Fig. 3. The pressure P tends to push the plane 
upward and simultaneously to the left. The two effects may be 




Fig. 2 — Diagram of the forces showing how to deal with them 
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relatively measured by drawing the horizontal and vertical lines 
R and L. If, originally, P had been drawn to some convenient 
scale, representing by its length the pressure which it indicates, 
then, to the same scale, the length of 1 would represent the lifting 
tendency of that pressure, and the length of R would indicate the 
number of pounds of resistance to horizontal forward movement 
(to the right) imposed by the pressure P. 

If the plane ab were moving at a lesser angle (say in the posi- 
tion a'b'), then L being always drawn vertically and R hori- 
zontally, and P being always perpendicular to the plane, the ratio 
of L to R would increase. On the other hand, if the plane were 
swung into the position a'b", this ratio would greatly decrease, 
and ultimately, with the plane vertical, L would become zero and 
R would equal P. 

It is the "vertical component of the normal pressure" — the 
force L — which sustains an aeroplane. All that is necessary is 
that the plane should move forward at some relative velocity 
while making some angle B with the horizontal. The value of 
L is, trigonometrically, since the angle between P and L is equal 
to B, 

P cos B, (IV) 
a value which necessarily tends to decrease as B increases; but 
since the value of P is also dependent upon B (see Equations II 
and III) and increases with B (see Fig. 4) we cannot at one* 
say that the sustaining force increases as the angle increases. By 
combining values in Fig. 4 and Equation IV, however, we obtain 
the complete expression for L (for square planes), viz., 



0.0027s V, : 



V + sin' B/ 

(2 sin B X 
1 + sin* B / 



cos B = 



cos B, 



(V) 



+ sin' B, 

which has been plotted for various angles in Fig. 4 to such a scale 
as makes p = 10. The value of L, therefore, seems to increase 
with the inclination of the plane until the latter reaches 30 or 40 
degrees, and afterward to decrease. What does this mean? 

Simply this, that the greatest sustaining force is exerted by an 
aeroplane when it is inclined at an angle of about 40 degrees with 
the horizontal, and since the total sustaining force depends also 
on the velocity (see Equation V), sustension in the air will be- 
come possible at the lowest speeds when such an angle of in- 
clination is adopted. Why, then, do all aeroplanes fly at much less 
inclination, making a very slight angle only with the horizontal? 

To answer this question we have only to consider the retard- 
ing force R, Fig. 3. This also varies with the inclination of the 
plane. For square planes it is, trigonometrically, 




10 




10 SO 30 40 50 60 70 80 90 
Anglo- of Inclination in Degrees 



Fig. 4 — Chart dealing with the pressures in pounds per square inch and the 
angle of inclination in degrees 



(2 sin B \ 
I 
I + sin' B / 

(2 sin' B "V 
i + sin* B / 



sin B = 



0.00275 V 0 ' 



(VI) 



Fig. 3 — Chart of the pressure, dealing with the velocity in miles per hour 



+ sin' B , 

which by plotting on Fig. 4 shows a steady increase with inclina- 
tion. Now in an aeroplane it is not only desirable to sustain 
the weight without resorting to excessive velocities, it is also 
essential to consume the least possible amount of power. Ap- 
proximately, least power (for a given weight) is consumed when 
the resistance is the least, so that our aim should apparently be to 
adopt that angle of inclination at which the ratio of sustaining 

L 

to retarding force will be greatest, that is, — should have a maxi- 

R 

mum value. 

The curves in Fig. 4 show that L is just equal to R at an angle 
of 45 degrees, at any greater angle L is less than R. At an angle 
of 22 degrees L is about twice R ; at an angle of 10 degrees it is 
nearly six times as great. The reason for adopting a very small 
angle is thus apparent. To ascertain somewhat more accurately 
just what that angle should be, the second set of curves (Fig. 5) 
has been plotted to an enlarged scale for angles between zero and 
10 degrees. This diagram may be regarded as an enlarged re- 
production of the lower left-hand corner of Fig. 4. Ratios 
of L to R are now as follows : 

Ratio 
5.65 
6-3 
7.1 1 
8..J 
9.48 
1 1.4 
14.4 
'0.3 
29.1 
S8.3 

Apparently, then, the smaller the angle the better, but there are 
two reasons why in practice the angle is seldom much less than 
S degrees. One is that the machine moving at such slight angles 
is unstable, a very slight disturbance would suffice to produce a 
back somersault, so to speak. The other reason has to do with 
skin-frictional resistance. 

Besides the direct resistance R, due to relative velocity, a very 
considerable obstruction is due to the gleders of particles of the 
air along the surfaces of the tails. This "skin friction" is in- 





L. 


R. 


0 


3.315 
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Fig. 5 — Chart dealing with the pressure in pounds per square inch and 
the plane angles in degrees 

dependent of the inclination of the plane, it varies with the 
velocity and with the dimension of the surface in the direction 
of flight. It is approximately correct to say that the resistance 
per square foot of supporting surface, with planes of usual 
dimensions, is about 1-146,000 of the square of the velocity in 
feet per second, or 1-68,000 of the square of the velocity expressed 
in miles per hour. It is, therefore, only about 1-93 the direct re- 
sistance of a normally moving plane, as given in Equation I 
(friction being exerted on both sides of the plane). 

But if frictional resistance is small in proportion to the direct 
pressure experienced by a plane moving in a direction at right 
angles with its surface, it is by no means small in comparison 
with the directly resisting component R of the perpendicular 
force P on a greatly inclined plane. The table just given shows 
that at an angle of 5 degrees the value of R' corresponding to a 
normal force p of 10 pounds is only 0.151 pounds. The skin 

10 

friction at the same velocity would be about — = 0.108 pounds, 

93 

or about two-thirds as much. 

If we add to the values of R in the table the constant quantity 
0.108, as representing the skin friction per square foot, we obtain 
the following: 

Rules of L to Total 
Total Resistance. Resistance. 
0.606 4.77 
0.588 5.15 
0.518 5-65 
5.06 



Angle. 
10 
9 
8 
7 
6 
5 
4 
3 



0.401 
0.325 
0.359 
0.204 
0.162 
O.132 
0.114 



6.76 
6.42 

5-30 
3-07 



Showing that even on technical grounds the most economical 
angle of inclination is between 3 and 5 degrees, and that any 
lesser angle greatly decreases the carrying capacity in propor- 
tion to the power. A somewhat closer computation gives the 
following : 

Angle. 
3; 15; 
3 30' 

i'.'K 

4* 30' 
4* 45' 

This shows clearly that the best angle for easiest traction is be- 
tween 4 degrees 15 minutes and 4 degrees 30 minutes. The same 









Total 


L Total 


P. 


L. 


R. 


Resistance. 


Resistance 


1.13 


1.13 


0.064 


0.172 


6.60 


1.22 


1.22 


0.075 


0.183 


6.68 


1.30 


1.30 


0.085 


0.193 


«.74 


I.4O 


r.38 


0.096 


0.204 

0.218 


6.76 


1.49 


t.48 


O.IIO 


6.79 




1.56 


0.122 


0.230 


6.79 


I.64 


1.63 


0.136 


0.244 


6.70 



angle will be nearly that of minimum power consumption. At 
this angle the skin frictional resistance is just about equal to the 
resistance directly due to wind pressure. Fig. 6 represents 
graphically the variations in lifting power and resistance at these 
small angles. 

If a plane is to support a given weight, a necessary relation 
exists between this weight, the lifting force L per square foot and 
the whole area A of the plane in square feet. The relation is 

W = L A, (VII) 
where W is the weight in pounds, L is lifting force and A is in 
square feet. Since L varies as the relative velocity, we may write 
L = c Vo 1 , c standing for the whole coefficient of Equation V, 
viz., 



0.00275 cos B 



(2 sin B \ 
I + sin' B / 



Then 



(VIII) 



W = c A Vo', 
and for a given weight, W, 

A Vo* = a constant, (IX) 
which may be regarded as the fundatnental equation of sustention 
in an aeroplane. 

Applications of the Analysis 

The Wright aeroplane purchased by the government and made 
the subject of extended tests at Fort Myer, Va., carried a total 
weight of 1,000 pounds with an area of main surface of 520 
square feet, while moving at 40 miles per hour. The motor was of 
25 horsepower. The angle of inclination of the main planes was 
about 7 degrees. 

The weight supported per square foot of area was therefore 
1000 

=1.92 pounds. For the given velocity we obtain from 

<ao 

Equation I, 

p = 0.00275 X 1600 = 4.4 pounds per square foot, 
and from tables given, for an angle of 7 degrees, L = 0.2395 X 4.4 
= 1.05 pounds per square foot. The machine has nearly twice 
the lifting power that our equations indicate. The excess is due 
to four causes (if we ignore the great effect of any slight error 
in the estimation of the angle) : 

( 1 ) Equation IN, for rectangular planes, fits this case more 
closely than Equation II for square planes from which the 
tabular value 0.2395 was derived. This former equation 
gives : 

-.14 X 0.I2187 
P = 4-4| |=0.87l 



)- 



^4-r- (314 X 0.12187) 
L = 0.871 X 0.99255 = 0.866 




Fig. 6 — Chart dealing with the pressures in pounds per square inch and 
plane angles, giving also the total resistance effects 
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Figs. 7 and 8 — Concavity of the surface on its leading side makes it more 
difficult for the air currents to get around it and increases the pressure 
resulting from impingement of the air particles 



which makes the case even worse than before, as far as 
conformation of the present analysis goes. 

(2) The elevating rudder added 90 square feet to the whole 
area of horizontal planes. The angle of inclination of this 
surface is variable, its utility lying in the tilting of the 
main planes which it produces, but at the same angle of 
inclination as the principal surfaces it should produce a 

90 

lifting effect about of that of the latter, increasing the 

520 

value of L to about 

90 

(1 H ) 1.05 = 123 lbs. 

520 

(3) The constant term in Equation I is in doubt. Some 
make it 0.004 instead of 0.00275 for fiat surfaces. Upon 
the value of this constant all of our computations depend. 
If 0.004 «s correct, then we may expect L to be increased to 

0.004 

X 1.23 ="1.79 pounds. 

0.00275 

(4) The planes are not flat, but arched, forming a concavity on 
the under side (see Figs. 7 and 8). This undoubtedly in- 
creases the lifting power, but how much is not definitely 
known. Our own calculations give some data. If we take 
the last value for L, based on Equation II and the constant 
0.004 in Equation I, the arching adds (since the experi- 
mentally observed value of L was 1.92) 

1.92 — 1.79 

= 7.28 per cent. 

1.79 

to the lifting force. If we use Equation III instead of 

0.866 

Equation II, the computed value of L is X 1.79= 1.477 

1.05 

pounds, and the effect of arching is to increase the lifting 
force by 

1.92— 1.477 

= 30 per cent. 

1-477 

But if we use 0.00275 as tne coefficient for the constant 
term of Equation I, the augmentations due to concavity are 
1.92 — 1.23 

= 56.1 per cent, based on Equation II, and 

1.23 

>866 



1.92 



/0.866 V 

— I x 123 1 

V '-Q5 ) _ Q-904 



0.866 . 
1.05 



X 1.23 



1. 016 



: 89 per cent, based on Equation III. 



All that we can say, therefore, is that arching may increase 
the lifting power from 7 to 89 per cent. Someone has sug- 
gested the figure 25 per cent. 

Sail Area and Velocity 

Let us call the main sail area, roughly, 500 square feet and note 
that the velocity is 40 miles per hour. Then Equation IX shows 
that at a speed of 80 miles the area need be only 125 square feet, 
at 160 miles it would be only 31 1-4 square feet, at 320 miles less 



than 8 square feet, practically nil. On the other hand, if the 
speed drops to 20 miles, the area would have to be 2,000 square 
feet; if it is only 10 miles, the area would be 8,000 square feet. 
When we remember that large areas involve structural weakness 
unless excessive weight of bracing is contemplated it is easy to 
see why aeroplanes cannot run slowly. 

Resistance and Power 

For an angle of 7 degrees the wind pressure resistance per 
square foot is, from the table, 0.0293 X 44 = 0.129 pounds. The 
skin friction resistance is 4.4 -h 93 — 0.0474 pounds, so that the 
total resistance to be overcome (considering the main planes 
only) is 520 (0.129 + 0.0474) 91.9 pounds. If we include the ele- 

90X 

vatmg rudder planes this becomes 91.9 I -) I = 107.7 

5280 

pounds. The speed of 40 miles per hour corresponds to 40 X 

3600 

= 58.6 feet per second, and since horsepower = (force in 
pounds X distance moved per second — 550), the horsepower de- 
veloped in propulsion is 

107.7 X 58-6 

: = 11.4. 

550 

If the engine develops 25 horsepower, the efficiency from engine 
cylinder to thrust at the propeller is 
IM 

= 0456 

25 

a reasonable figure, the propellers being geared down from the 
motor and propeller efficiencies usually ranging not over 60 per 
cent. 

Power and Radius of Action 

. As has been stated, both direct and frictional resistance vary 
about as the square of the velocity, so that the power consumed 
varies about as the cube of the velocity. The machine in ques- 
tion could carry fuel and supplies sufficient for a 125-mile flight. 
Suppose the average horsepower actually developed, at 40 miles 
per hour, to have been 25. Then for a speed of 80 miles per 

hour the horsepower would need to be I — I X 25 =200, 

\4o/ 

while for a speed of 20 miles per hour only 



3 1-8 horsepower 



would be necessary, but this would be an impossible speed for the 
machine in question, one that would reduce its carrying capacity 
to 



(=)" 



X 1000 = 125 pounds. 



If the machine can carry sufficient fuel and other supplies to 
develop 25 horsepower for 125 miles at 40 miles per hour, it can 
125 

travel for = 3.125 hours. When developing eight times this, 

40 

or 200 horsepower, the same weight of fuel, etc., would carry it 
only one-eighth as long, or 0.391 hour, in which time it would 
travel 0.391 X 31.25 miles, since with the increased power the 
speed is increased to 80 miles per hour. The radius of action 
has, however, been decreased, the ratio of possible action varying 
inversely as the square of the velocity if the total load remains 
constant. High speeds must therefore be associated either with 
a reduction of weights or a decreased field of action and time of 
flight. 
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Michigan Trying' to Fix Standards 

Attempt to Legalize U. S. Standard Threads 



House Bill No. 224, File No. 154, in the State of Michi- 
gan, is the designation of a bill that has for its pur- 
port the standardisation of the taps and dies by which 
bolts and nuts are threaded, as originally brought out 
by William Sellers, of Philadelphia, and adopted by 
the army and navy many years ago. This standard 
is in common use in machinery work, but it zvqs 
found to be ineffectual for automobile service, and 
the Mechanical Branch of the A. L. A. M. estab- 
lished a new standard with finer threads, which 
experience proves is better. A mysterious bill has 
appeared in the Michigan House, was passed, and 
is now before the Michigan Senate. Automobile 
makers in Michigan are confronted by a serious 
dilemma. 

THE manufacturers of automobiles in the State of Michigan 
are wrought up owing to a mysterious bill that has been 
introduced in the Michigan House as House Bill No. 
224, File No. 154. This bill was introduced by Mr. Wolcott on 
February 1, 191 1, referred to the Committee on Agriculture and 
reported favorably March 7, ordered printed and placed on the 
general order. The context of the bill is as follows : 

"A bill to regulate the sales of vehicles, implements, machinery 
and mechanical tools in this State, and providing a punishment 
for violation of this act. 
"The people of the State of Michigan enact : 
"Section 1. On and after the first day of January, nineteen 
hundred and fifteen, it shall be unlawful for any person, firm or 
corporation, by himself or itself, his or its agents or attorneys, to 
manufacture, sell or offer for sale within this State any vehicle, 
implement, machinery or mechanical tools in the manufacture of 
which other than United States standard taps am 1 dies are or 
have been used or employed. Provided, however, *hat this act 
shall not apply to the selling or offering for sale any such ve- 
hicles, implements, machinery or mechanical tools that have been 
manufactured prior to the first day of January, nineteen hundred 
and thirteen. 

"Section 2. Any person, firm or corporation violating any of 
the provisions of this act shall for each violation be deemed 
guilty of a misdemeanor, and upon conviction thereof be punished 
by a fine of not less than ten dollars nor more than ninety days, 
or both such fine and imprisonment in the discretion of the 
court." 

Michigan Manufacturers' Association Up in Arms 

In its opposition to the terms of this bill, which on the face 
of it has the intent to make out of an honest manufacturer a 
criminal if he adheres to the practice which he knows to be safe 
and proper, in the face of the fact that the sponsor for this bill, 
not knowing that there are serious objections to the United 
States standard of taps and dies, the association presents a few 
of the objections as follows : V 

(1) On account of vibrations in machinery, screws and nuts 
work loose, consequently it is necessary to have finer threads 
than the United States standard provides for. 

(2) It is not always possible to use the given diameter with 
the given United States standard pitch, because the available 
room and the thickness of the metal will not allow it. 

(3) Repair parts would be so complicated and expensive and 



unsatisfactory that it would be extremely unjust to everybody. 

(4) The formula for the pitch of United States standard 
threads is not satisfactory for fine threads, consequently it is 
necessary to depart from this system. 

(5) Variations in workmanship in different shops prohibit 
the screw made in one shop from taking the place of a screw 
made in another shop. 

(6) In the use of tubing that is thin and of a large diameter 
the United States standard thread would be too coarse, as this 
thread calls for a given depth in proportion to the pitch, and for 
a large diameter the depth of the thread would be more than the 
thickness of the tube. 

(7) It would be impossible to build satisfactory machinery if 
no other screws and pitches were used than the United States 
standard. 

(8) If the United States standard would satisfactorily meet 
all the conditions that arise in building machinery, machine 
builders would voluntarily insist on using this system and it 
would not be necessary to pass a law enforcing its use, because 
the machinery builder is always looking for the best and safest 
method of construction, knowing that human lives are usually 
at stake. 

(9) Examples can be shown where it would be impossible to 
use the United States standard system in machinery construction. 

The association calls attention to the fact that this bill has 
passed the House and is pending in the Senate, having been 
rushed through before its importance was fully appreciated by 
those who have the interest of the community and the manufac- 
turers at heart. It is recommended that every one who is in 
favor of good automobiles shall write to Senator Lawrence 
Snell, whose address is Lansing, Mich., and whose position as 
chairman of the Committee on Agricultural Interests is so com- 
manding that to convince him of the error of the way that this 
bill indicates will go a long way toward the suppressing of such 
an ill-advised measure. 

United States Standard Has Not Been Legalized 

There seems to be quite a number of people who labor under 
the impression that the Sellers screw thread, otherwise known 
as the United States standard, has been standardized by the 
United States Government and made a legal standard. It was 
in 1864 that a committee of the Franklin Institute recommended 
the adoption of the system of screw threads and bolts, which 
was then devised by William Sellers, of Philadelphia. At a sub- 
sequent date this system was taken up by the army and navy 
departments of the United States, so that it was not out of place 
to refer to it as the United States standard of screw threads. 

But there never has been a time when the manufacturers re- 
garded it as incumbent upon them to follow army or navy 
practice, although to a very considerable extent in machinery 
building the Sellers thread is in vogue. When automobile work 
was taken up it was soon found that the relatively coarse threads 
used in ordinary machinery work were not suitable for auto- 
mobile purposes, and after the organization of the mechanical 
branch of the A. L. A. M. a committee undertook to determine 
what should be the number of threads per inch for the different 
diameter of bolts and cap screws, and a vast amount of research, 
under capable conditions, brought about the A. L. A. M. stand- 
ard. Moreover, several years of experience with this standard 
goes to show that it is free from the defect that resides in the 
Sellers standard in automobile work. 
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La Sarthe pour 



Automobile club house in Le Mans, France, with Commission starting to inspect the course. 




One of Ihe bad turns at the village of Pontlieue, near the start 




A definite date has been settled for 
the holding of the Grand Prix 
de France. The entire course 
will be barricaded to protect the 
spectators in case of accident 
and prevent them from inter- 
fering with the progress of the 
race by encroaching on the 
course. 



T 



Dip out of Mulsanne, about 12 miles from the start, on the French Grand Prix Course. 



'HE French have at last awakened 
to the fact that to stay in line 
with the other nations competing 
for the world's commercial supremacy 
in matters automobile it is necessary 
to do something more than make the 
cars. In a manner similar to that displayed 
in the case of the Paris Salon two years 
ago, history is repeating itself in the 
Grand Prix, that, owing to the greed of 
the French, superseded the old Gordon 
Bennett, where three cars from every 
nation fought for the then blue ribbon 
of the road. The French won two years 
in succession, and then instituted the 
Grand Prix, which allowed three cars of 
the same manufacture to compete, giving 
them about a ten to one chance, as most 
of the leading French makers at that time 
went in for racing extensively. Like a 
small boy who loses, they decided to give 
up racing when an Italian took the prize 
away from them, and any racing that has 
been carried out has been individual 
efforts. 

This year the Automobile Club de la 
Safthe has taken the initiative and has 
decided, so the advices from abroad have 
it, to hold the race, no matter how few 
the entries; and the outlook at the begin- 
ning of the year was not promising, as 
French makers decided not to participate. 

The date has been recently fixed for 
the race to take place on Sunday, July 2, 
and the route chosen is a circuit of 32H 
miles. The course is a triangular one, 
starting a short distance outside Le Mans, 
in the village of Pontlieue, shown in 
Fig. 2, passing through Mulsanne, shown 
in Figs. 3 and 4, along the main road to 
Tours. Mulsanne is a small village of 
600 inhabitants, about 12 miles from the 
start, and the first turn is made at Ecom- 
moy, where a sharp turn to the left will 
have to be negotiated. A good broad 
road leads to the acute angle turn at 
Grand Luce, whence the racers will have 
practically a straightaway to the start, 
making the last side of the triangle about 
11 miles. 

The illustrations give an excellent idea 
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le Grand 



of the type of roads over which the car 
will travel, and it is considered the fastest 
that has ever been adopted for an auto- 
mobile race. Arrangements for the erec- 
tion of grand stands have been completed, 
which will be at the start at Pontlieue, 
the cost of which will be borne by the 
Municipal Council of the town of Le 
Mans, and it is' stated that contracts 
have been accepted for the course to be 
encircled with barriers. The type of road 
is typically French, with the tall trees 
all along the route, and although the 
roads are all that could be expected, 
nevertheless if a car runs off the course 
through any unavoidable circumstances 
at speed there is little chance of the 
unfortunate driver missing one of the 
trees, as in the case of the Paris-Madrid, 
which, at the time, was considered a 
holocaust in view of the fact of the num- 
ber of cars that hit trees, including one 
of the brothers Renault. Cars since that 
day have improved, and the drivers be- 
come more skilled. 

The race will be open to two categories 
of cars; the first is limited to vehicles 
fitted with four-cylinder motors, with 
a maximum bore of no millimeters 
(3.93 inches) and a maximum stroke of 
200 millimeters (7.97 inches) and the 
second a free-for-all, without any limita- 
tion as to power or weight. For the 
former the following entries are expected : 
Hispano Suiza, the Spanish car that won 
last year's small car race at Boulogne : 
Peugeot, Rolland-Pilain ; Excelsior, a 
Belgian product; Opel and Benz, from 
Germany, and the Italian F.I.A.T. It has 
been semi -officially announced that the 
De Deitrich cars will figure in th» big 
event, and as Hemery, the Benz driver, 
has been on the circuit for several weeks, 
there is every indication that this firm will 
also race. England has not so far shown 
any indication of taking part, but Albion 
was always slow in coming forward, but 
perhaps some wealthy amateur at the 
last moment will come forward and 
thereby give the event a more interna- 
tional character. 

The barrier question is one of great 
importance, which shows that the French 
think more of the average citizen and 
his protection than they do of the amount 
of money to be made out of the race by 
the promoters. 

Two makes of American cars are re- 
ported intending taking part, one in the 
hands of an amateur. 

But up to the present the official entries 
have not been lodged with the club. 




Turn outside of Mulsanne; good road, but dangerous on account of the trees. 




Narrow neck in £t. Mars d'Outille through which the cars will have to pass. 




The S bend at Moulin de Couleve, giving a splendid idea of -road conditions. 
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S. A. E. Advocates Standardization 

Cardinal Virtues Kept in Wrong Store Room 



Great familiarity with the systems that are being em- 
ployed in manufacturing establishments brings to 
light the placing of important responsibility on the 
shoulders of relatively unimportant men. It is 
pointed out that if a draftsman at $18 per week is 
permitted to browse around unshackled by a fixed en- 
vironment the product of the establishment will be 
as good as the $18 per week man can make it, and 
the president of the company, if he receives $50,000 
a year, will be delivering to the board of directors 
an $18 per week result. All of this comes about in 
the absence of fixed standards, remembering, of 
course, that the draftsman will have to deliver some- 
thing or he will lose his job, not forgetting that the 
president of the company must take what the drafts- 
man gives him, in the absence of instructions em- 
anating from the proper source. 

HISTORY, as it portrays the automobile industry, indicates 
a vast undertaking, and thousands of ramifications 
showing how originality cropped out at every turn, but 
there has been too little of what might be designated as con- 
certed effort, and many of the things that ran into money with- 
out showing an equal measure of profit were due, not so much 
to their lack of value, but to the fact that they were inhar- 
moniously arranged. When the Society of Automobile En- 
gineers came into vogue, not forgetting that the Mechanical 
Branch of the A L. A. M. took up the burden at an earlier date, 
the effort to fix upon a set of standards was started, and the 
good work has been going on with increasing impetus from that 
day to this. Moreover, the progress that is being made can be 
no more fittingly described than to state that the society has 
grown in a few short years from a little band of pioneers to 
800 of the great engineers of the automobile industry, with every 
indication that the remaining members of this fraternity will be 
under the flag of the society and standardization within the 
year. 

It is a little difficult to get companies to understand the neces- 
sities of the time, it being the case that some of the heads of 
concerns harbor the fear that standardization will dwarf in- 
genuity, and others in the manufacturing part of the industry 
wish to have their fling. The probabilities are that the opponents 
of the standardizing process are too busy to analyze the situa- 
tion, and they overlook many important details. In railway 
work it was not so many years ago when it was utterly impos- 
sible for the cars of one company to roll on the tracks of an- 
other, and it was a simple thing to go out and find a tunnel 
so narrow that it would only accommodate the cars of the par- 
ticular road that projected the tunnel, and down through the 
plants where railway equipment was made every workman 
fiddled on his own string, and every railroad company was on 
the verge of bankruptcy, due to the fact that none of them were 
manufacturing anything. 

The automobile industry is in far better shape without stand- 
ards than the railroad companies found themselves in their time, 
due to the fact that workmen have arrived at a more or less 
fixed understanding as to the best way to perform operations, 
and instruments of precision are now to be had from reliable 
sources, so that in the ordinary course in a shop the several 



classes of operations are conducted in the light of excellent 
experience. 

But the men in the shop have to do the work as it is indi- 
cated on working drawings, and these instructions to the work- 
men, which is all they are, emanate from a drawing office, and 
the presumption is that the draftsmen who do the work of get- 
ting out these drawings are suitably instructed, let it be said, by 
the board of directors through the executive committee, which 
talks it over with the president of the company, and so on down 
the line, reaching the chief engineer in the course of time, who 
tells the chief draftsman to tell the draftsmen what to do. 

If the board of directors can get what it wants under such 
conditions it will be because the organization is one of the 
greatest intelligence. But if there should be a slip or two, as 
the story slides down from its eminence to the $18 a week man 
who toils on a drawing board, it should not be considered a 
nine days' wonder. 

At a matter of cold hard fact, the man who gets the most 
money for his services is the one who has the least to do with 
the contriving of the apparatus that is to make fame for the 
company. This may not be true in the well-directed establish- 
ments, but it was entirely so not so long ago in the automobile 
business, and examples of this way of doing automobile business 
will not be hard to find right now. 

In the railway business, when the president of the company 
orders a thousand freight cars, his order covers the building of 
the cars to the minutest detail. He does not have to reiterate 
all the statements that would be necessary in the describing of 
the freight cars as they are to be delivered, because all such 
matters are disposed of in the specifications of the master car 
builders, and the president of the company can tell beforehand 
just what he will receive in all particulars, taking no greater 
pains than is required by prying open the covers of the book of 
specifications as they are standardized. 

In the automobile business the president of the company will 
be the head of a most enlightened establishment if he can be 
sure that the draftsmen, who actually make the working draw- 
ings by which the product is fashioned, are so bound down by 
tradition and established methods whereby the things that go 
into the makeup of the product will have the sanction of usage. 

The most, recent discussion of this important problem as it 
emanates from the leaders of the industry has for its foundation 
the standardization of the little things and the raw materials, 
fixing limits of tolerance and affording to the draftsman the 
character of information that will permit them to go ahead 
with their work, accomplishing it in the shortest possible time, 
instead of retaining the position of "free lance," exercising their 
personal inclination, the end of which is always the same. 

If there are 20 draftsmen in a room, and each of them is 
given the task of making the working drawings for a live rear 
axle, the fact that they are all in the same room, and each of 
them is given precisely the same instructions, will have no bear- 
ing whatever upon the result that will come from their effort- 
there will be 20 kinds of live rear axles when they get through. 

Is it not time to take into account the simple situation— one 
of these draftsmen would suffice for the whole purpose were he 
properly guided, and instead of using 20 draftsmen for 20 kinds 
of axles there would be one draftsman who would make the 
one kind that is desired, after which it may be duplicated any 
number of times. 

But even in the places where the draftsmen are fairly guided 
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by officials of competence and where supervision is intelligent 
and persistent, there are hundreds of things that have to be left 
to the judgment of the men in the course of a year, in the ab- 
sence of standards to go by. Moreover, the men who direct the 
work will issue their instructions in one direction the "morning 
after," and they will be entirely different when they have corned- 
beef and cabbage for dinner, and the hue that they will take 
on at the end of a busy season cannot even be imagined. 

In the final sum-up, although it is not flattering to say so, the 
man who directs the work is more in need of standards to guide 
him in his efforts than the draftsmen who perform the services. 
A man is given the position of director of the work because he 
is a man of ideas, judgment, and discrimination, but the very 
fact that he is a man of ideas requires that he be guided by 
precedent, taking into account the part of his previous experi- 
ence that is worth crystallizing, it being the case that his ideas 
will be working with vivacity when his judgment is sound 
asleep. 



The illustration as here afforded will suffice to bring home to 
those who are most interested in the future of the automobile 
business the fact that the man who makes the drawings, in 
other words, the workman, should be compelled to do the things 
that are wanted, rather than to depict the ideas that float to the 
top in his fertile brain. Moreover, it is scarcely to be expected 
that all the cardinal virtues are to be had for the price of $18 
per week, and again it strikes one as passing strange that the 
draftsman is to receive such a small stipend for his services if 
he is to be expected to proceed along unrestrained lines, ending 
up with a car that is so well made in all particulars that it will 
support the presence of a $50,000 a year president, and a staff 
of stars. The automobile business is in need of the big man and 
the capable staff, but there should be some way by which 
the big man's thoughts will reach the workman, and be crys- 
tallized without having them contaminated by the versions of 
those who are merely called upon in an executive capacity — the 
whole situation spells standardization. 




SHALL THE $18 PER WEEK DRAFTS HAN BE EXPECTED TO ANTICDMTE THE WARTS OF THE WO.000 PER YEAR PRESIDENT? 
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Florida Beach Races Finish 

Four-day meeting concluded on Friday was scene of some fast 
work and interesting sport. Nationals win eight events. 
Recently reinstated cars fail to show speed. Marks set high 
at two hitherto unrecognized distances. Few old records 
were in danger at any time during the quadruple session. 

JACKSONVILLE, FLA., April 3— The beach meet on the 
Atlantic-Pablo course came to an end on Friday, when only 
one event was decided, the feature race of the meeting at 300 
miles. This was won by the Pope-Hartford entry driven by 
Disbrow from a field consisting of six other starters. There 
was no recognized record for the distance before this race and 
the winning car made a trifle better than 77 miles an hour. 

The fields throughout the meeting with few exceptions were 
small, but several of the races were well contested. The sum- 
mary of the last three days is as follows : 

WEDNESDAY, MARCH » 
Pint Race, Five Miles, 161 230- Inch, Clan B. 

Car. Driver. Position. Time. 

Warren- Detroit Tower i 4:24." 

Warren-Detroit Evans 2 4:37-53 



Lancia 
Cole 
E-M-F 



Mercer 

Cole 

Cole 



National 
National 
Pope-Hartford 



Rouse 3 
Tucker 4 
Robertson 5 
Second Race, Five Miles, 231 300- Inch. Cass B. 
Hughes 1 
Wilson 2 
Tucker 3 
Third Race, Ten Miles, SOI 460-Inch, Class B. 
Merz 



Wilcox 2 
Disbrow 3 
Fourth Race, Ten Miles, 231 300- Inch. 

Wilson 1 
Hughes 2 
Fifth Race, Ten Miles, Class D (Non-Stock). 

Wilcox 1 
Burtnan 2 
Disbrow 3 
Sixih Race, Ten Miles, Handicap, Class D ^Non-Stock) 

Mercer Hughes t 

Cole Wilson 2 

Pope-Hartford Disbrow 3 

Seventh Race. Ten Miles, Handicap, Class D (Non-Stock). 



4:i4.55 
4:45-92 
5:16.12 



8:36.70 



Cole 
Mercer 

National 
Buick 
Pope-Hartford 



National 
Pope- Hartford 
Cole 



Wilcox 

Disbrow 

Wilson 



THURSDAY, MARCH SO. 
First Race, Five Miles, 161 ISO-Inch, Class C (Non-Stock). 
E-M-F Witt t 

Warren-Detroit Tower a 

Lancia Rouse 3 

Cole Tucker 4 

E-M-F Cohen 5 

Warren-Detroit Evans 6 

Second Race, Five Miles, SOI 460-Inch, Class B. 

National Wilcox « 

Mercer Hughes 2 

Third Race, Ten Miles. 101 SSO-Inch, Class B 



Warren-Detroit 

T-ancta 

Cole 

Warren-Detroit 



Tower 
Rouse 
Tucker 
Evans 



8:16.38 
8:25.28 



7:00.00 
7:40.27 
7:49-96 



10:10.50 
10:14. >4 
10:30.78 



10:09.63 
10:09.99 
10:28.30 



4:20. 10 
4:25.00 

4:53-30 
4:53.00 
5:03.25 
7:52.00 

3:56.82 
4:18.98 



9:iO. S2 
I0:i}.I4 
10:38.74 
11:42.70 




Fig. 1 — Scene on the beach during the races, showing the grand stand in 
e background, which was not well patronized, although large crowds 



Fourth Race, Ten Miles, Under 600 Inches (Non-Stock.) 

Car. Driver. Position. 

Pope-Hartford Disbrow 1 

National Wilcox 2 

National Merz 3 

Marquette-Buick Haycroft 4 

Bens Burman Did not finish 
Fifth Race, Twenty Miles, Class D (Non-Stock). 

Buick Burman 1 

Pope-Hartford Disbrow 2 

National Merz 3 

National Wilcox 

Sixth Race, Ten Miles, Class D (Non-Stock). 

Lancia Rouse 1 

Cole Wilson 2 

Pope-Hartford Disbrow 3 

National Merz 4 

Marquette-Buick Haycroft 5 

National Wilcox 6 

Cole Tucker 7 

E-M-F Witt 



Tune. 

7:42.39 
7:54.21 
8:09.32 
8:46.25 



13:11.92 
>5:»4-S» 
16:24.21 



Darracq 



Burman 



Did not finish 



10:14.79 
10:15 .00 
10:16.00 
10:24.50 
10:25.00 
10:30.82 
11:20.83 
11:31.60 




.•"ig. 2 — Start of one of the hotly contested races 




Fig. 3 — Start of the ten-mile race for big cars 



FRIDAY. MARCH SI. 
First Race, 300 Miles, Class E (Non-Stock). 



Pope-Hartford 

National 

Mercer 

Case 

National 

Cole 

Marquette-Buick 



Disbrow 
Merz 
Hughes 
Strang 
Wilcox 
Wilson 
Haycroft 



3:53:33-50 
4:15:19-00 



the 

attended 



The rest of the program was declared off. 

Quakers Select Readability Prizes 

Philadelphia, April 3. — The prizes to be awarded participants 
coming nearest to the secret time schedule agreed upon for the 
Quaker City Motor Club's social run to Atlantic City on Satur- 
day, April 29, have been selected by the committee named for 
that purpose. First prize will be a large mahogany mantel clock ; 
four additional prizes of large silver loving cups of original 
design are also to be awarded. In addition it is planned to 
give a souvenir in the shape of a small cup to each entrant as a 
memento of the occasion. 
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Elgin Race Contracts Signed 

Chicago, April 3. — Consent of the property owners to use the 
Kane County circuit for the 191 1 National Stock Chassis Road 
Races has been secured and the Elgin Automobile Road Racing 
Association and the Chicago Motor Club have signed the con- 
tract that makes them partners in the enterprise, the same as 
last year, so everything looks promising for the renewal of the 
big event on August 25 and 26. The contract was signed last 
Thursday night, when the Elginites came to Chicago with all the 
frontage consents in their pockets. 

In general the contract between the two organizations is the 
same as last year except that the Chicago Motor Club agrees to 
divide the entry fees on all nominations in excess of thirty. 




Fig. 4 — Line-up of the ten-mile Class D free-for-all 




Fig. 5 — Start of the ten-mile Handicap Class D 

Last year the Chicago club took the fees and the Elginites had 
everything else. Before the terms of the agreement were finally 
decided upon there was much haggling over the remuneration 
to be received by the agriculturists >for the use of the roads 
abutting on their several holdings. 

In return the Elginites agree not only to improve the course 
but to put up a better grandstand. The stand will be higher from 
the ground, so that a better view of the course may be had ; it 
will be set on an angle from the road and there will be a row of 
boxes at the top from which a view of both legs of the course 
may be had. The home stretch is to be widened so that three 
cars may run abreast, the bumps taken out between Udina and 
the tape, and the back stretch improved where necessary. There 
will be six days of practice this years instead of ten, and the 
races will start at 11 instead of 10 o'clock. Practice will be for 
two hours daily, between n A. M. and 1 P. M., and it is hoped 
that the State militia encampment will be held at Elgin in 
August, which would give the road race association 5,000 
soldiers for patrol work. In addition efforts are being made 




Fig. 6 — View of the beach course during the progress of a race 

to oil the road between the city limits of Chicago and Elgin in 
order to give spectators traveling to Elgin a country boulevard 
which will be free from dust. 



Calendar of Coming Events 

Catalogue of Future Happenings in the Automobile World That 
mil Help the Reader Keep His Dates Straight—Shows, 
Race Meets, Runs, Hill Climbs and Other Events. 

Shows and Exhibitions. 

Apr. i-Apr. 8 Pittsburg, Fifth Annual Show, Duquesne Garden; Sec- 
ond Week, Commercial Trucks, Automobile Dealers' As- 
sociation of Pittsburg, Inc. 

April 12-15 Sioux Falls, S. D., Annual Show. 

April 26-39 Utica, N. Y., Annual Show, State Armory. 

Race Meets, Runs, Hill-Climbs, Etc. 

April 8-9 Los Angeles, Cal., Twenty-four Hour Track Race, Los 

Angeles Motordrome. / 
April 20-22 Lancaster, Pa- Three-Day Endurance Run, Lancaster 

County Auto Trade Association. 
April 22 New York City, Commercial Vehicle Parade, Motor 

Truck Club. 

April 22 Redlands, Cat., Annual Hill Climb. 

April 29 Guttenberg, N. J., Track Races. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

April 20 Philadelphia- Atlantic City Roadability Run. Quaker 

City Motor Club. 

May 16-19 Washington, D. C, Four-Leaf Clover Endurance Run. 

Automobile Club of Washington. 

May 25 Chicago, 111., Fuel Economy Test, Chicago Motor Club. 

May 27-31 Chicago. 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, III., Tour to Indianapolis, Chicago Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes Race, Motor Speedway. 

June 19-25 . Glidden Tour, Washington, D. C, to Ottawa, Canada. 

Tune 22 Algonquin Hill Climb, Chicago Motor Club. 

Aug. 25-26 Elgin, 111., National Stock Chassis Road Race, Chicago 

Motor Club. 

Oct. 9-13 Chicago, 111., Thousand-Mile Reliability Run. Chicago 

Motor Club. 

Foreign Fixtures. 

April 16-23 Prague, Austria, Annual Show. 

April 23-28 Modena, Italy, Touring Car Contests. 

May i-15 Turin, Italy, Automobile Salon. 

May 7 Sicily, Targa Florio Road Race. 

May 14 Barcelona, Spain. Catalona Cup Road Race. 

May 21 Ries, Austria, Hill-Climb. 

May 25 Meuse Hill-Climb, Belgium. 

May 25 ' e Mans, France, Touring Car Kilometer Speed Trials. 

May 28 Le Mans, France, Hill-Climb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

j une 1 Bucharest, Roumania, Speed Trials. 

J une 4 Trieste, Austria, Hill-Climb. 

June 18 Boulogne, France, Voiturette and Light-Car Road Races. 

j une 25 Sarthe Circuit, France, Grand Prix of Automobile Club 

of France. 

June 25-July 2 International Reliability Tour. Danish Automobile Club. 

July 5 to 20 Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

July 9 Susa-Mont Cenis Hill-Climb, Italy. . 

July 13-20 Ostend, Belgium, Speed Trials. 

July 21-24 Boulognc-sur-Mer, Race Meet. 

A UK 6 Mont Ventoux, France. Annual Hill-Climb. 

Sept 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept. 9 Bologna. Italy, Grand Prix of Italy. 

Sept 10-20 Hungarian Voiturette and Small-Car Trials. 

Sept 16 Russian Touring Car Competition, St. Petersburg to 

Sebastopol. 

c„ nt , 7 Semmering, Austria, Hill-Climb. 

SepJ; t ' 7 \ Start of the Annual Trials Under Auspices of I Auto. 

France. 

<-) ct# , Gaillon, France. Hill-Climb. 
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that the builders of cars, who are supporting the society 
in this large endeavor, sanction the work. 
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C TANDARDIZATION, as the problem of the auto- 
^ mobile, is being hastened by legislative enactment, 
due to the fact that the owners of cars are showing some 
impatience. It will be impossible for the builders of 
automobiles to go on claiming that their products are 
standardized if it is not so. When a purchaser writes 
his check in payment, and he receives an automobile in 
exchange, if the car is not exactly as it may have been 
represented to be, the purchaser will be dissatisfied; nor 
does it matter whether or not the car is capable of 
rendering good service; the fact remains that it is not as 
represented. The best automobile for any man to select 
is the one that will do the work required of it, provided 
it can be repaired from time to time, as the occasion re- 
quires, promptly and at a fair cost. It will not be pos- 
sible to keep the cost of repairs down unless the automo- 
bile bears some relation to the parts that may be had 
upon the market with which to make the repairs. The 
present activity of the Michigan Legislature is largely 
due to a certain restlessness on the part of the owners of 
automobiles who seem to harbor the impression that they 
should be able to get a bolt or a stud or a screw from 
some source or other in substitution for a defective one, 
and they labor under the impression that it is too much 
to have to wait for several days, perhaps, while a will- 
ing repairman whittles out a special bolt by hand. The 
Society of Automobile Engineers is working upon these 
standardization problems, and the owners of automobiles 
may rest assured that good progress is being made, and 



I N presenting one phase of the Spring preparation for 
* a campaign of automobiling during the coming sea- 
son, the figures developed by investigation offer food 
for serious reflection in quite a few respects, and the 
fact that the "service departments" of the various com- 
panies have grown to large proportions in the metro- 
politan districts, such as New York City, may be com- 
mented upon from several angles by those who are im- 
bued with the habit of viewing things in retrospective; 
but instead of there being only one subject from the 
point of view of logical treatment it has been found im- 
possible to treat the matter with justice in a single article. 
There is ample evidence to show that the various 
companies are fitted out to give to their respective clien- 
tele that prompt and efficacious service which is neces- 
sary to the owner of a car in order that the value of his 
investment may not be precipitately reduced. Beyond 
this point it will occur to the man of affairs that the 
service end of the automobile business is growing at a 
marvelous rate, and to vast proportions. This gives em- 
ployment to many men, and as skilled artisans they are 
offered the opportunity to make a good living. 



CHOULD there be an inclination on the part of the 
^ critical automobilist to ponder over the size of some 
of the items of depreciation in automobiles, it is suggested 
that the criticism should be peppered with intelligence, 
and that the blame, if such there is, should be put where it 
belongs. That some of the items are a little excessive is 
'rather too apparent to warrant denial, and it is this part 
of the subject that will have to be separated out, and 
after it is investigated sufficiently it may be presented 
with the understanding that it will make good reading 
for the man who has a bent for action. There are some 
things about the automobile business that have failed 
to progress with the times. Inertia seems to have fast- 
ened its fangs in the flesh of some of the undertakings, 
and it is only by looking backward that we are enabled 
to see wherein progress is being made, and how this un- 
due component of inertia is being smoked out. It is 
fitting to discourage the idea that there is anything of a 
"game" about the automobile business, and the part of 
the industry that seems to have lagged behind has nothing 
to do with the situation fundamentally. Back in the 
plants where the cars are made the men who perform the 
respective tasks are skilled, sincere and enthusiastic, and 
the business methods of the companies are progressive, 
keen and eminently fair, and it must be that the fellow 
who goes around referring to the industry as a "game," 
which he must "play" for the money that he is un- 
willing to work for, is the microbe that festers in the 
epidermis of maker and user with equal impartiality. 

* * * 

"T" HE appointment of a board of review whose decision 
*■ shall be final in contest matters, the board to be 
composed of gentlemen of high standing in the com- 
munity who are in no way connected with the making 
of automobiles or with the running of contests, is the 
move that will clear up the situation which has been at 
the bottom of contest troubles all along. 



Digitized by Google 



April 6. lyu 



THE AUTOMOBILE 



887 



Glidden. Trophy in Court 

Judge Marean Makes Sport Precedent 

Takes Jurisdiction Over Head of A. A. A. 



Premier-Chalmers dispute over Glidden Trophy is on 
hearing before Judge Marean, of the New York Su- 
preme Court, at Brooklyn. Without making any 
specific ruling, the court took jurisdiction of the 
case, and this action creates a precedent, as hereto- 
fore sporting matters have been trusted in their de- 
cision to the duly constituted sport governing bodies. 
The A. A. A. made rules for the tour and overruled 
them in deciding the case. The court decision, there- 
fore, must deliver a stinging blow either to the rules 
or A. A. A. 

WAVING aside the self-claimed right of the A. A. A. 
to sit in judgment upon a material matter, His Honor 
Judge Marean, of the New York Supreme Court, 
assumed jurisdiction of the litigation raised as to the possession 
of the Glidden Trophy. The hearing commenced Wednesday 
in Brooklyn, and will probably occupy several days. 

This action on the part of the court creates a precedent, as 
in the past when a matter based upon any sport administered 
by a constituted sporting body was held to be outside of the 
jurisdiction of the courts of equity. The A. A. A. has asserted 
ever since its ruling in this case came into question that it 
alone had jurisdiction of automobile sports, but the Supreme 
Court takes a different view and the trial holds out promise of 
numerous interesting developments. 

The history of the contest in brief outline covers the fol- 
lowing main points. The Glidden Tour of 1910, conducted by 
A. A. A., had among its entrants a Premier six-cylinder auto- 
mobile and a Chalmers four-cylinder car. Both were formally 
entered under the A. A. A. rules governing reliability contests. 
In order to be eligible to entry it was necessary for the entrant 
companies to file certificates showing in detail the mechanical 
and structural features of the cars and to come within the rule 
of A. A. A. with reference to stock car status. 

Prior to the start the cars were carefully checked against 
these certificates and in both instances the cars were passed by 
the A. A. A. technical committee. 

The field was small and would have been seriously affected 
by the ruling out of any likely contenders, as public interest in 
an event where the size of the competing list was limited to a 
handful of automobiles had been proved to be limited. 

The route was long and arduous, extending nearly 3,000 miles 
over particularly vicious roads, and at the finish at Chicago the 
Premier was assessed 93 points penalty and the Chalmers 116 
points, they having the least number of demerits of any of the 
Glidden cars to complete the course in competition. Referee 
Whiting thereupon pronounced the Premier car winner of the 
trophy. The Chalmers entrant then filed a protest with the 
referee in due form against awarding the trophy to the Premier, 
alleging that the winning Premier was not a stock car and was 
equipped with certain things, particularly a hand oil-pump and 
tank, that rendered it ineligible to compete as a stock model. 

Referee Whiting heard the protest and overruled the objection 
of the Chalmers entrant on the ground that if there was any 
merit in the protest it should have been made before the start 
of the tour. 



This is the crux of the situation as it stands before the 
court at present. The dispute was carried to the A. A. A. 
on the protest of the Chalmers entrant, and at a hearing that 
was delayed several weeks after the finish of the race the decision 
of the referee was overruled and the trophy awarded to the pro- 
testing party. 

At this hearing it was brought out that the A. A. A. had every 
opportunity to determine beforehand whether or not the Premier 
car was eligible to compete, and that except on the hypothesis 
of glaring neglect there was no way to reconcile its action in al- 
lowing the car to compete than that the car was eligible. 

The position taken by the Chalmers entrant is in perfect accord 
with good sporting ethics and no fault has been found with the 
effort to secure the coveted trophy under the rules made on that 
behalf. 

But with reference to the position assumed by A. A. A. there 
has been a swamp of criticism. It has been emphasized that the 
A. A. A. has formulated its own rules and regulations for the 
conduct of just such contests as the Glidden Tour. That it is to 
be presumed that the rules so formulated are satisfactory to 
those who made them and that with all those things in its favor 
the A. A. A. allowed the Premier car to start in competition and 
after the car had finished with the winning score the A. A. A. 
set up the claim that the car was ineligible to start in the event, 
much less compete and win the trophy. 

The proceedings in the Supreme Court on Wednesday were 
largely of a preliminary order. Sidney S. Gorham, of Chicago, 
and George C. Lay are handling the Premier side of the argu- 
ment and are opposed by Job Hedges and Richard Ely for the 
Chalmers company. The rulings of Judge Marean narrowed the 
issue materially during the opening session and both sides are 
distinctly upon their mettle. 

The point at issue is as to the oiling device. It is admitted by 
A. A. A. that the stock certificate filed by the Premier company 
included a detailed statement of the fact that the car carried such 
a device; that if it had done it full duty in the matter that a 
different state of affairs might have been uncovered before the 
start; that it could find no substantial fault with the Premier en- 
tered car as is evidenced by the fact that it was allowed to 
compete. 

The merits of the case are before the court and must be deter- 
mined by the court alone and with these the general public is not 
particularly interested. But the fact that a weak-kneed, dilatory 
policy upon the part of an alleged governing body of a constituted 
sport could blow hot and cold over the same set of facts is a 
matter that is of interest to the whole of motordom. 

No matter what the final decision of the case may be the A. A. 
A. is placed in anything but an enviable position with relation to 
motordom generally. If Premier prevails, the integrity of the 
stock car certificate and the reliability rules of A. A. A. will be 
sustained and the action of the A. A. A. in overruling its own 
rules and stock-car certificate will be given a stunning blow. 

In case Chalmers is upheld the stock-car certificate and re- 
liability rules will be overthrown and the A. A. A. action in 
overthrowing its own regulations will be supported. 

It matters little to motordom whether the Chalmers or the 
Premier gets the trophy, but no possible decision of the court 
can save A. A. A. from being put in a ridiculous position. 
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Supreme Court of Contests Appointed 

Judge Alton B. Parker, of New YorK, Head 



Former Justice Parker and Other Well-Known Men 
Have Been Appointed by the Manufacturers' Contest 
Association Through Its Duly Constituted Committee 
to Serve as a Court of Appeals to Which All Disputes 
That Cannot be Settled in the Ordinary Way Will 
Be Referred for Final Adjudication. This Court 
Will Be Known as the Board of Review. 

IN view of the disorder that followed the Glidden Tour of last 
year in which the rulings of the officials in charge were called 
into serious question, and considering the point made by some 
of the contending companies that it is not good form to place 
a man in the dual position of contender and judge, it has been the 
idea of the men who conduct the affairs of the Manufacturers' 
Contest Association that a board of review should be instituted, 
the same to be made up of men of a high and judicial standing, 
who are not connected either with contests or with the conduct 
thereof. The glaring evils that marked the promotion of race- 
meets in the past are slowly being eradicated, and the appoint- 
ment of this board of review is probably the greatest move for 
the advancement of clean racing that has ever been made. Ac- 
cording to the information at hand the board of review is to 
have a personnel including former Judge Alton B. Parker, of 
New York; Judge George T. Cann, of Savannah; Bartow S. 
Weeks, of New York; and Everett C. Brown, of Chicago. The 
remaining members of the board of review have not as yet been 
appointed. 

Among the remaining activities of the governing bodies of the 
Manufacturers' Contest Association there still remains the or- 
ganization of the administrating committee which will regulate 
freight automobile contests, the rules for which are still in the 
embryo. The plans for freight automobile contests are on a 
broad foundation, and it is the purpose to appoint from among 
the makers of freight automobiles an active committee of five 
members, which, in addition to the completion of the rules that 
are being formulated, will supervise activities under them. 



Will Meet to Reorganize the A. L. A. M. 

Sixty of the leading members of the automobile manufacturing 
industry will gather together Thursday at the headquarters of 
A. L. A. M. to consider ways and means of reorganization of 
that body. Last month it was announced that this would be 
done at the April meeting and the impression was given that the 
organization would be crystallized. 

Since that time, however, the statement has been made, com- 
ing from apparently authoritative sources, that the April meet- 
ing will not complete the work in hand and that it will require 
at least one more general meeting and perhaps two executive 
committee sessions to place the new concern in working order. 

On Wednesday the executive committee convened and accord- 
ing to report considered only a series of routine matters. 

It is understood that several of the sub-committees named 
in March are unready to report. These are said to include the 
sub-committee that is taking tip the various patents that are pro- 
posed to be made the substance and foundation of the new or- 
ganization. 

The name of the new body has not been selected and there 
are several of the manufacturers who seem to think that no 
change in name will be necessary because if the basis of the or- 
ganization is a series of patents, the members will be licensees 
and the association might with appropriateness be termed the 



"Association of Licensed Automobile Manufacturers." 

According to the best available information, the meeting 
Thursday will approve of the routine matters taken up by the 
executive committee and will hear reports of progress from the 
sub-committees. 

In May, it is believed the final stage of the reorganization will 
be reached. 

In speaking of the situation, one of the manufacturers said 
rather plaintively : 

"I have never found an inventor who considered his patent 
worth less than $1,000,000." 

Whether he referred to the present business of the A. L. A. M. 
sub-committee, which is considering various patents, was not 
stated. 



Chalmers Will Have a Busy Week 

Hugh Chalmers, president of the Chalmers Motor Company of 
Detroit, has an extremely busy week ahead of him in New 
York. Mr. Chalmers arrived in this city Tuesday on a double 
mission. In the first place he is here to answer the action of 
the Premier Motor Car Company of Indianapolis in the Supreme 
Court at Brooklyn, which was brought to settle the case of the 
award of the Glidden Trophy in 1010. 

An injunction was asked by the Premier company to prevent 
the delivery of the cup according to the terms of the award 
and was ultimately denied. The matter was then placed upon 
the docket for examination into the merits of the case. This 
case came to trial Wednesday morning. Mr. Chalmers' presence 
is required in court in this proceeding but that is not the only 
reason for his being here at this time. 

The reorganization of the A. L. A. M. has reached a critical 
stage and the executive committee of that body is in session to- 
day. Mr. Chalmers is a member of that committee, and while 
he probably will not have time to put in an appearance, he 
hopes to be on hand for the general reorganization meeting that 
is scheduled for Thursday. 

In discussing matters of interest to motordom, Mr. Chalmers 
made the following statement to The Automobile : 

"Naturally enough I am not at liberty to discuss the Glidden 
Trophy litigation. The hearing may occupy a week, but we 
shall make a motion to dismiss the matter on the general ground 
of lack of jurisdiction on the part of the Supreme Court. This 
motion will probably be made at the outset and if it prevails 
it will settle the proceeding. 

"As far as the executive committee meeting of A. L. A. M 
is concerned, I do not anticipate that anything of much im- 
portance to the public will happen. In fact I have been assured 
that the matters to be considered are routine and that my pres- 
ence will not be necessary. The general meeting, as I under- 
stand it, will be governed largely by what develops during its 
session and may or may not prove to be of much importance. 

"We believe that automobile racing is a good thing for those 
factories whose product is just coming on the market. Racing is 
valuable to the engineers and designers of such cars because the 
unusual strains and stresses are likely to expose defects in con- 
struction that may be remedied and it is of value to the public 
if it shows that the cars are sturdy and speedy. 

"In the past the Chalmers company has entered 150 races and 
while the company will not have a car in the Grand Circuit 
train of 191 1, it is quite likely that we shall enter a few con- 
tests." 
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Michigan MaKers Go to Lansing' 

Present Strong Argument Against House Bill No. 224 



Twenty prominent builders of automobiles in Michigan 
put quietus on House Bill No. 224, which passed 
the Michigan House and is pending in the Senate. 
This bill has for its object the legalising of the United 
States standard of taps and dies, and it is proposed 
to make it a misdemeanor to use any other than 
this standard of taps and dies in the building of 
automobiles and other vehicles. Among those who 
journeyed to Lansing was Mr. Wills of the Ford, 
Russell Huff of the Packard, Mr. Boyer of the Boyer 
Adding Machine Company, H. E. Coffin, vice-presi- 
dent of the Hudson; Henry Souther, president of 
the S. A. E., and in fine an array of authority along 
automobile lines that should impress the Michigan 
Senate with the accuracy of the contention that the 
United States standard of taps and dies is unsuited 
to the building of automobiles. 

Detroit, Apr. 5 — The latest phase of the flurry that was brought 
about by the proposal on the part of the Michigan House and 
Senate to legalize the United States Standard of taps and dies 
has to do with a future condition that will prevent the Michigan 
State authorities from interfering with the building of automo- 
biles, and this is only possible if the objections that are now 
made to the practice of using all sorts of threads in automobile 
work are silenced. The standardization work that has been go- 
ing on through the efforts of the Society of Automobile En- 
gineers must be pressed to its final conclusion, and it is pointed 
out by eminent automobile engineers that the A. L. A. M. stand- 
ard threads should be refined to whatever extent the occasion 
requires, and then approved as a standard, after which it will be 
necessary to have the various manufacturers and dealers in bolts, 
nuts, studs, etc., carry these products in stock, so that automo- 
bilists everywhere will be in a position to make a replacement 
at a reasonable cost and within a short period of time. 

There seems to be a lack of information on the part of auto- 
mobilists and the Michigan Legislature in relation to the progress 
that has been made in matters of this sort, and it has been sug- 
gested that the builders of automobiles awaken themselves to the 
necessity of forcefully presenting the facts. Moreover, it will 
be desirable on their part to maintain an alert attitude and to be 
ready for any eventuality. The committee of twenty that jour- 
neyed to Lansing are impressed with the fairness of the legisla- 
tive committee, and it is believed that the danger which was 
threatened has been alleviated for the time being. 



Date of S. A. E. Summer Meeting Fixed 

The Council of the Society of Automobile Engineers, 
Which Is Holding Its Meeting in New York City as 
The Automobile Goes to Press, has fixed upon Day- 
ton, Ohio, as the Place of Holding of the 191 1 Mid- 
Summer Meeting, and a Special Program Is Being 
Formulated to Make June 15, 16 and 17 the Busiest 
Days of the Year for Automobile Engineers. Among 
the Special Features, in View of the Fact that Dayton 
is the Home of the Wright Brothers, Interesting Fly- 
ing Demonstrations Are Promised. 

WHEN the last mid-summer meeting of the Society of Auto- 
mobile Engineers was held in Detroit, Mich., the mem- 
bership of the society was a sparse 300. Since that time the 
S. of A. E. has grown by leaps and bounds, and the 800 members 



of to-day will be supplanted no doubt by at least 1,000 members 
when on June 15 next, the society will assemble at Dayton, O., 
for the purpose of reviewing the work of a year, and with the 
intention of completing the standardization problems that have 
long held as the most important undertaking of the engineers. 
The council has also decided that the society should publish a 
monthly bulletin, somewhat newsy in character, that will have 
for its main purpose, a regular channel for keeping the members 
in touch with the current situation. Other important business 
is being discussed. 

The first meeting of the Metropolitan Section of the Society 
of Automobile Engineers was held on Monday, April 3, at the 
offices of the society. Wm. P. Kennedy acted as temporary 
chairman and Coker F. Clarkson as secretary of the meeting. 
The members present decided on the formation of a committee 
on organization of three, comprising the chairman, secretary and 
Joseph Tracy. 

The following members attended the meeting on Monday : 
Geo. Norcross, Joseph Schaeffers, Coker F. Clarkson, Wm. P. 
Kennedy, Radclyffe Furness, M. B. Pope, F. D. Howe, J. W. 
Breyfogle, Robert N. Bavier, Ernest Fried, C. B. Haywood, A. 
F. Masury, Joseph Tracy, Hermann F. Cuntz, Chas. E. Stone, 
R. W. Knowles, J. C. Chase, H. W. Slanson, J. G. Weiss, F. S. 
Sayre, H. A. Bugie, Joseph Bijur, Geo. K. Bradfield, Harold H. 
Brown, W. H. Shoudy, J. E. Wilson, A. J. Slade, F. W. Trabold, 
E. T. Birdsall, M. C. Krarup and H. M. Swetland. 

Considerable interest in the' plans and great enthusiasm were 
manifested by the members. The method in which meetings of 
other engineering societies are conducted was also considered. 
At future meetings of the Metropolitan Section of the S. A. E. 
there will be presented and discussed papers dealing with pro- 
fessional subjects; there will also be conducted discussions of 
topics of interest which will be announced by the chairman of 
the meeting. 

The Metropolitan Section is the first of several local sections 
of the S. A. E. to be established in those cities where the in- 
dustry is represented by a considerable number of members, as 
Detroit, Chicago, Philadelphia, Cleveland, Buffalo, Hartford, 
etc. There is a great deal of interest throughout the country 
in the organization of these local sections. 

The Organization Committee of the Metropolitan Section is 
making its report to the counsel of the S. A. E. on Wednesday, 
together with a request that the organization of this section be 
authorized along specific lines. 

After the discussion of the plans of organization was com- 
pleted, a brief report of the Lock Washer Division of the S. A. 
E. Standards Committee was made. Then a report on behalf 
of the Woodwheel Division and Fastenings for Tires Division 
of the Standards Committee was made, being followed by a dis- 
cussion of the subjects in question. 

A meeting of the Lock Washer Division is being held at the 
offices of the society on Wednesday, April 5. The division is 
composed of A. C. Bergman, Fiat Automobile Co. ; Henry A. 
Bugie; Coker F. Qarkson; F. S. Sayre, Positive Lock Washer 
Co.; Henry Souther, president of the society ex officio; J. E. 
Wilson, National Lock Washer Co. 

On Friday afternoon a meeting of the Woodwheel Dimension 
Division will be held at the offices of the society, 1451 Broad- 
way. It will be attended by the representatives of the manufac- 
turers of solid tires, and the subject of standard diameter wood- 
wheel felloes will be taken up in view of the progress that has 
already been made. 
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Syracuse Club to Abandon A. A. A. 

Syracuse, N. Y., April 3— There seems to be a strong prob- 
ability that the Automobile Club of Syracuse will withdraw from 
the American Automobile Association and the New York State 
Automobile Association, and that the Rochester club and other 
organizations will follow suit There is a strong feeling among 
members of both the Syracuse and Rochester clubs favoring 
this move. 

The trouble arises over the Callan automobile law, which has 
been unpopular with automobilists of the Empire State since it 
went into effect a few months ago. Secretary of State Lazansky 
is notifying automobile owners who have not yet taken out 191 1 
licenses that they must get them at once or be arrested. The local 
headquarters are at the Packard garage, 410 West Onondaga 
street Unless car owners get their number plates at once they 
must send to Albany for them and pay the charges themselves, 
claim the authorities, although the new Callan law provides that 
license plates shall be delivered to motor car owners at no ex- 
pense to themselves. This section of the Callan law is causing 
trouble and lawsuits through the State, and the Syracuse and 
Rochester clubs claim that the State association should take 
some hand in it. 

A meeting of the State association is called at Albany on 
Saturday of next week. President Hurlbut W. Smith, of the 
Syracuse club, who is also the treasurer of the State body, will 
be there, and it is said here that the future of the State body 
hangs in the balance. The alleged indifference of both the larger 
bodies mentioned to the stand taken by the Secretary of State's 
office has bred deep resentment here. Then, too, the Syracuse 
and Rochester clubs will insist upon a number of changes in the 
State body by the American Association. 

The officers of both clubs declare them strong enough to con- 
tinue doing business without the larger organizations. At next 
Saturday's session it is said that officers of both the Syracuse 
and Rochester clubs will insist upon a number of changes in the 
present manner of transacting business. 



Trucks on Show at Pittsburg 

Pittsburg, Pa., April 3. — Pittsburg's show season, lasting two 
weeks and including the big Exposition show at the Point and 
the show put on by the Automobile Dealers' Association of 
Pennsylvania at Duquesne Garden last week, wound up Satur- 
day night with a record-breaking crowd. Hardly had the doors 
been closed when a big force of men set out to clear the Garden 
of the pleasure vehicles and make ready for Pittsburg's first 
commercial vehicle show, which opened to-night. 

In the degree of interest manifested by business men through- 
out tri-State territory, this latter show promises to be quite as 
much of a success as the preceding two exhibits. The decora- 
tions and mural paintings, with all the electric displays, were 
left in the Garden and hundreds of business men visited the show 
the opening night. 

The attendance at the Duquesne Garden show was 26,852. The 
revised list of motor truck exhibitors is given herewith : 

Buick, delivery wagons. 

Garford. 

Mack. 

Packard (Standard Automobile Company, agents), Packard 
3-ton fire truck, 3-ton chassis, chemical tanks, etc.; three 10-ton 
service trucks, 3-ton service truck (chassis), ij4-ton truck, 
Packard ambulance, quick delivery, fire wagon, police patrol. 

Pierce-Arrow (McCurdy-May Company, agents, Pittsburg, 
Pa.), Pierce 5-ton trucks. 

Sampson (United Motor Company, agents), Sampson J^-ton, 
1 -ton, 2-ton, 3-ton, 4-ton and 5-ton vehicles. 

Stoddard-Dayton (Keystone Auto Company, agents). 

Peerless (Hiland Auto Company, agents). 

White, 1,500-pound delivery wagons. 3-ton trucks in various 
models. 



Vestal Motor Truck Company. 

Franklin Automobile Company, 5926 Baum street, Pittsburg, 
Pa., Franklin i-ton trucks, stake platform, one express body, one 
ambulance, one 1,000-pound delivery wagon, one taxicab. 

Pennsylvania Motor Car Company, 916 Boquet street, North 
Side, Pittsburg, Pa., Lyons i-ton trucks. 

Rapid Motor Truck Company, Rapid i-ton truck, 2-ton truck, 
3-ton truck. 

Automobile Blue Book Expanding 

The contract between the Automobile Blue Book Publishing 
Company and the American Automobile Association under which 
members of the Association were enabled to obtain copies of the 
Official Automobile Blue Book at a reduced price has expired 
and will not be renewed. During the past seven years the pub- 
lishers of this well-known work have expended hundreds of 
thousands of dollars to make the book of the greatest possible 
value to the tourist. It has grown from a small booklet of a 
few hundred pages to four big volumes, averaging over nine hun- 
dred pages each, filled with maps and information covering over 
one hundred and fifty thousand miles of routes. This growth has 
been obtained only by the constant labors of a score of expert 
route finders and topographers and the use of many cars in vari- 
ous parts of the country. The publishing company has carried 
on this work solely with its own staff and at its own expense 
and to-day possesses a fund of touring information unequaled 
anywhere. The 191 1 volumes, which are now on the press, will 
be extensively distributed and can be obtained by motorists from 
all dealers, supply houses and automobile clubs. 



Lazansky' s New York Office 

Edward Lazansky, Secretary of State, has opened a branch of- 
fice for automobile registration and chauffeurs' licenses at Sev- 
enty-fourth street and Broadway. Renewals of licenses will not 
be handled at the New York branch this year, but it is announced 
that such procedure will be cared for next season. 

The New York district comprises New York, Kings, Queens, 
Nassau, Suffolk, Westchester and Richmond Counties, and 60 per 
cent, of the State registrations come from this district. 



New Jersey Blue Book Coming 

Containing more touring information, garage statistics and 
maps than ever before compiled in a like volume, the New 
Jersey section of the Blue Book, volume number 3, will be 
issued about the middle of the current month. The New 
Jersey section contains maps and information covering the State 
in much detail and also carries full descriptions of popular 
Southern tours in Florida, Georgia, Alabama and the 
Carolinas. 

The New York section, volume number 1, will appear soon 
after the New Jersey volume. Volume number 2 is the New Eng- 
land section and number 4 is the Western division of the work. 
This latter will be published as heretofore at Chicago. 



A Fair Patron from an Elite District 

Fair Lady (to the butler) — James, 'phone de chauffeur an' 
tell him to roll the limousing up to the doa' at once, I destah 
tu go shoppin', an' what man, don' you all forget tu tell dat lazy 
vermin tu hot-foot it 

Fair Lady (descends from the limousine and enters a drug 
store) to the obliging white drug clerk — Ah wants tu cents' 
warth o' insect powda. 

Obliging Clerk — What! Do you expect me to wrap up two 
cents' worth of insect powder for you? Do you think I have 
nothing else to do ? 

Fair Lady — You all misconseption ma intension, what man; 
what you all kin do is tu drop dat insect powda down ma back, 
raght heah. 



Digitized by Google 



April 6, 1911 



THE AUTOMOBILE 



891 



National Circuit Arrangements Con- 
summated 

Papers were filed at Albany for the incorporation of the 
National Motor Contest Circuit. This is the culmination of the 
effort that has been under consideration in substitation of the 
way that was sanctioned by the management of the American 
Automobile Association in the past. The new idea is favored 
by the Manufacturers' Contest Association. About twenty-five 
makers of automobiles belong to this association. H. E. Coffin 
is president of the manufacturers' organization and Howard 
Marmon is vice-president of the same. The plan of the new 
company was fully stated in The Automobile under date of 
March 23. The new concern has opened headquarters in New 
York at 437 Fifth avenue. A. R. Pardington is managing director 
and treasurer of the company. The special train service, which 
is to be the spectacular feature of racing this year, has been 
decided upon as it was outlined in The Automobile in its lead- 
ing article of March 23. The train, as .indicated by present 
prospects, will comprise enough cars to accommodate thirty rac- 
ing automobiles and the crews. In the controlling of racing under 
this plan, it is pointed out that all events will be supervised by 
an identical set of men. The circuit is spread over a map that 
will require about 7,000 miles of railway traveling to cover it. 
Provision will be made in the train for a machine-shop car ; this 
should prove of great advantage to the makes of automobiles that 
become disabled and have to be repaired. Lathes, drill presses, a 
capable forge and ample small tools will be at hand. 

The railroad cars will be painted of a uniform color and 
lettered, giving the names of the automobile makers that will oc- 
cupy them, as was previously shown in The Automobile. The 
present plan is to make ready for the big event at Indianapolis 
on May 30. The train will then take the racing teams abroad 
and the "Grand Round" will be started. The "National Circuit" 
will include points in the Far West, according to the promoters, 
unless signs fail. 

The active personnel of the new National Circuit venture in- 
cludes Chairman S. M. Butler of the Contest Board, whose work 
last year was the bright spot in the racing situation. With Mr. 
Pardington as referee, Chairman Butler in his old position, F. E. 
Edwards as chairman of the technical committee and H. H. 
Knepper in charge of timing, Wagner will complete the force. 



Tacobson-Brandow Opens New York 

Office 

The latest comer in the New York sales field is R. W. Augus- 
tine, who has taken up the work of New York sales represen- 
tative of the Jacobson-Brandow Co., with an office at 116 Nassau 
street. The company, with its well-equipped establishment at 
Pittsfield, Mass., is prepared to put a stock of magnetos, and 
coils, with parts, in New York, and to extend to its clientele 
prompt and efficacious service. 



Dealers Appoint Truck Committee 

The tremendous growth of the motor truck industry has been 
brought very forcibly to the attention of the automobile dealers 
and the business world during the past year. That the public 
are thoroughly interested in the commercial automobile was 
proven at the recent commercial vehicle shows in New York, 
Chicago and Boston, where the daily attendance was enormous. 

Feeling that this part of the industry warrants an Association 
to look after its interests, the Licensed Automobile Dealers of 
the City of New York, at a board of directors' meeting held 
Tuesday, made an investigation and found that over 95 per cent, 
of their members are handling commercial vehicles. This as- 
sociation has proven a strong factor in the pleasure car portion 
of the automobile industry and the Board decided that it was 
now time to take an active part in the commercial side. To that 



purpose, a committee known as the "Motor Truck Committee" 
was appointed. Mr. Milton J. Budlong, president of the Pack- 
ard Motor Car Co., was appointed chairman. Mr. Robert D. 
Garden, president of the Harrolds Motor Car Co., and Mr. R. 
H. Johnston, of the White Co., were selected to serve on this 
committee. 



Inventor Bosch Touring This Country 

Robert Bosch, doctor of engineering, of Stuttgart, Germany, 
who numbers among his many attainments the invention and 
design of the well-known Bosch magneto, has arrived in America, 
and with President Otto Heins, of the Bosch Magneto Company, 
of New York, is undertaking an extended tour of the United 
States with the object of visiting some of the large automobile 
plants, and rounding out numerous of the Bosch undertakings. 
Dr. Bosch expresses an exceeding interest in the American in- 
dustries, marveling somewhat at their extent. 



Lovell-McConnell Co. to Make 
"Safeguard" 

The Lovell-McConnell Manufacturing Company, of Newark, 
N. J., announces to the trade that it has taken over the entire 
sales of the Conover bumper, as it has been known heretofore, 
but it is proposed to change the name so that it will read the 
Conover safeguard. This safeguard will be manufactured as 
formerly by the New Jersey Tube Company, of Newark, N. J. 



Book of the Private Garage 

JUST from the press of the American Architect, 231 West 
Thirty-ninth street, New York, with 64 plates and 23 
pages of descriptive text, the book entitled "Garages, Country 
and Suburban" is attracting discriminating notice. This book 
is 9 x 12, substantially bound in cloth, and is devoted to 
the private garage, presenting many examples as they obtain 
in actual practice, and useful hints to the owner of a car 
who might desire to build a garage, and who would wish to 
merge art with those practical considerations that make for 
safety and utility. One of the particular advantages of this work 
was bestowed upon it through the keen desire on the part of the 
author to eliminate everything from the text but the character of 
the material that will prove of immediate value to the man who 
wants the best but has no time to weed out irrelevant matter. 
A chapter is devoted to the facilities in the garage, by means of 
which gasoline and other inflammable material is handled with 
perfect safety, and the questions of natural illumination, in other 
words, a utilization of daylight, are fittingly extolled. Certain 
of the illustrations deal with the problems involving cement for 
floors and foundations. Ventilation is given its quota of atten- 
tion, and the dangers of a pit, so-called, are tersely pointed out. 
As a fitting substitute for a pit, considering the facility with 
which it will hold mixture of the explosive sort, trestles in 
several simple designs are presented with sufficient data to serve 
every practical purpose. The interior arrangement of beautiful 
examples of garage work is shown, and how to store the tools 
and other accessories to the car is one of the matters that has 
been given good attention. Safe lighting and provisions for 
heating without danger are treated of, and the facilities required 
in the washing of automobiles are illustrated and discussed. 

On page 18 a quaint and unusually interesting cement garage 
is shown in its setting with a woodland surrounded by a high 
brick wall, indicating how the garage instead of being an 
eyesore has a decorative value, and from this point on the beau- 
tifully wrought plates, from 1 to 64 inclusive, offer the widest 
opportunity to the owner who wishes to follow precedent, and a 
splendid chance to depart in the direction of advancement along 
consistent and recognized lines. The price of this work is $4. 
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STANDARD SPEEDOMETER 

THE principle on which this speed- 
ometer works is illustrated in Fig. 1. 
The sliding weight governors slide on rods 
and when motion is imparted these fly out 
by centrifugal force and cause the central 




Fig. 1 — Showing the working parts of the Standard 
Speedometer 

spiral to descend as it is in mesh with the 
discs that are rotated by the action of the 
governor. Meshing with the spiral there 
is a cross.-shaft carrying a bevel gear 
which transfers the lateral movement into 
a vertical one, thereby causing the record- 
ing hand to move over the dial and so 
record the speed. The odometer and trip 
recorder are operated by spiral gearing 
from the main shaft. As the speed de- 
creases the governors fall back by gravity 
as the rods on which they slide are in- 
clined. A ball bearing is used to support 
the main shaft. This instrument is the 
product of the Standard Thermometer Co., 
Shirley street, Boston, Mass. 



DASHBOARD HEADLIGHT CONTROLLER 

THIS device as shown in Fig. 2 has for 
its object the controlling of the flow 
of gas to the headlight from a gas tank. 
By turning the lever the height of the 
flame can be turned high or low at will and 
is a means of economizing gas and doing 
away with the necessity of getting out of 
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the car to attend to the lamps while pass- 
ing through town. The fittings are shown 
and connect with the tank to the controller 
and the controller to the lamps. The device 
is manufactured by the Scheu Dexter Mfg. 
Co., Springfield, Mass. 



TRIUMPH GASOLINE TANK GAUGE 

THE component parts of this gauge are # 
shown in Fig. 3. The cylinder with 
the spiral slots fits inside the tank from 
the top to the bottom and inside this the 
float with a notch that fits in the slot op- 
erates. The float has a flat slot in the 
center to accommodate the shaft that 
carries the magnetized bar. The action of 
the gasoline in rising and falling is to 
cause the float to ascend or descend and 
as it must rotate owing to the spiral in 
which it works the magnetic bar also turns 
and the needle, which is magnetized as well, 
is made to rotate. With the aid of washers 
the tank is made air-tight and the gauge 
portion is entirely independent and can 
be removed at will. Any length of cyl- 




Fig. 2 — Scheu High-Low Headlight Controller for 
dashboard attachment. 

inder can be supplied by the makers, The 
Boston Auto Gauge Co., 8 Waltham street, 
Boston, Mass., if the depth of the tank is 
given. 



THE YALE HO RNBLO WE R 

THERE is now being marketed a new 
hornblower which is a radical depart- 
ture from the old sidereaching method of 
blowing by bulb compression. The device 
may be attached anywhere the user thinks 
most convenient. Rapid tremulous toe ac- 
tion results in a commanding tattoo and 
an equally effective warning is accom- 
plished by slow long horn blast, and this 
with any autohorn from the smallest or- 
dinary autohorn to the large combination 
signal. The device is made by the 
Inland Mfg. Co. of Milwaukee, Wis. is 
A special feature is its quick telescopic 
castoff connection enabling access to any 
part of the machine under the footboard. 
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A SIMPLE DEMOUNTABLE RIM 

SIMPLICITY marks the Booth De- 
mountable Rim, made by the com- 
pany of that name, of Cleveland, O. The 
equipment includes a standard rim on 
which any make of tire can be used ; a rim 
fitted to each wheel and an extra rim 
equipped for an inflated tire. When over- 
taken by tire trouble it is an easy matter 
to remove the damaged tire and its rim 
and replace it with the spare rim and its 
inflated tire, with but a moment's delay. 
There are no loose parts to lose, nor clamps 
to adjust; it is a self-locking device and 
automatically forces itself on and off. 



SMALL BUT POWERFUL JACK 

THE Barrett automobile jack, made by 
the Duff Manufacturing Co., of Pitts- 
burg, Pa., is built for the rapid, convenient 
and economical handling of any motor car 
and is recognized as suitable for every 
automobile service. It is quick acting and 
automatic, and is built along the same lines 
as the large jacks designed for heavier 
railroad service. 
The jack is built small and light in 




Fig. 3 — Component parts of the Triumph Gasoline 
Gauge 



order to be carried as a part of the tool 
equipment of the average automobile. It 
has a capacity of 2,000 pounds. There are 
three sizes of the Barrett jack, weighing 9, 
8 1-2 and 7 pounds respectively. 
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What Causes Car Depreciation ? 

What Are the Remedies That Should Be Applied? 



Telling of the impositions that are being put upon the automobilist, 
stating the relations that exist between the maker and the user 
of the automobile, making it unnecessary for any of the prime 
contenders to discuss the evils of the automobile, since it is more 
to the point for them to eliminate the evils that surround automo- 
bilists. That there is an economic problem it is safe to conclude, 
but it is the purpose here to shoiv that the doctors are unconscious 
of the situations that abound in their own front yard and are gaz- 
ing at the green fields beyond. 




EPRECIATION is 
the microbe that de- 
stroys the integrity 
of an investment, and if the rate of de- 
preciation of property exceeds a certain 
level, the property must rank as an econ- 
omic evil. If the earning power of prop- 
erty — as, for instance, an automobile — is 
so great that interest on the investment is 
assured after all expenses are paid, the 
depreciation factor of the investment be- 
comes a mere bookkeeping detail, and 

the integrity of the investment is not then assailed by this item. In order to 
intelligently discuss the automobile from the point of view of depreciation, in- 
stead of taking the illustrations from the total of the products manufactured 
in the United States, reference will be made to the performance of cars in New 
York, hoping thereby to keep the figures down to a level that will not be 
beyond comprehension. 

Granting that there were 33,000 automobiles placed in the hands of users there- 
of within the last twelve months, in New York City alone, and that 12.000 
automobiles were disposed of to users in contiguous territory, it may be con- 
sidered that these figures will bring the total of the automobiles in operation in 
the State of New York up to 60,000 in round numbers, which is another way for 



RIGHT SCENE UNDER THE LAW— HEADLIGHTS 
MUST BE DIMMED 
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Fig. 1 — Several samples of "depredators" on Tenth Avenue, between 19th and 20th Streets 



saying that the citizens of the Empire 
State have taken $100,000,000 in round 
numbers out of other channels, putting 
this money into automobiles, hoping there- 
by to realize a better return upon the in- 
vestment than will be possible in a savings 
bank at 4 per cent, or in Government 
bonds. 

Unless it can be shown that this invest- 
ment of $100,000,000 is a better one than 
all of the other types of investments that 
are available to the citizens of the Em- 
pire State, there will be reason for be- 
lieving that the 60,000 buyers of automo- 
biles in this State alone were poor judges, 
and that they should have known better 
than to place their funds where they did. 
In view of the fact that fully 100 bankers 
and financiers of world-wide fame co- 
operated in a project which had for its 
foundation the getting of automobiles for 
them, and in view of the further fact that 
probably every banker and financier in the 



Empire State is the owner and operator 
of an automobile, it is as much as to say 
that these bankers and financiers do not 
know how to invest their money advan- 
tageously, provided only the conclusion 
may be reached that an automobile in- 
vestment does not pay. 

Come to think of it, there are very few 
of the class known as longshoremen who 
purchase automobiles, nor can it be 
claimed that this character of investment 
is indulged in to any great extent by the 
workingman per se. It would be hard to 
convince a jury that bankers and finan- 
ciers are mistaken in their judgment when 
they put their money into automobiles, 
and that workingmen display the neces- 
sary measure of acumen, and the reason 
why it would be difficult to arrive at any 
such conclusion is bound up in the in- 
controvertible fact that bankers and 
financiers at this time are comfortably en- 
dowed with funds, whereas the workman 




Fig. 2 — Knife-edge cavity to be found at Madison Avenue and 24th Street 



per se has no such claim to distinction. 

Since the weight of evidence is in favor 
of the man who buys an automobile, and 
in view of the fact that the actual buyers 
of automobiles are successful men who 
insist upon getting a return on their 
money, it remains merely to discuss the 
pros and cons of the process by which, 
in addition to conserving the integrity of 
the investment, reforms may be instituted 
such as will bring about a more substan- 
tial state of affairs and better returns 
than have been realized heretofore. 

The very fact that the owners of auto- 
mobiles are men of affairs makes it neces- 
sary to show them that the bettering of 
the situation will be worth while. When 
a busy man is confronted by a situation, 
if some of his time must be taken in a 
process of alleviation, the first question 
that he will ask is, Will it be worth the 
candle? 

It should be worth while to conserve 
the $100,000,000 investment, but whether 
or not this is being done to the fullest 
limit is a matter that will be left to the 
reader after the facts are put before him. 
An investigation of the situation as it ob- 
tains in New York, as conducted by The 
Automobile, leads to the conclusion that 
$93,400,000 is the expenditure for one 
year, representing the cost of keeping 
$100,000,000 worth of automobiles on the 
road for the same time; but it would not 
be fair to say that this amount of money 
should be classified as depreciation. 

The items that belong in the regular 
maintenance column may be set down as 
follows : 

(a) Gasoline and lubricating oil. .. .$10,000,000 

(b) Garage charges 14,400,000 

(c) Wages to chauffeurs and others. . 27,300,000 

(d) Interest on investment at 5 per 

cent 4,000,000 

(e) Tires and tubes 27,200,000 

(f) The purchase of parts for re- 
placements 2,000,000 

(g) General overhauling work 5,500,000 

(h) Regular repairing operations 3,000,000 

In an analysis of these broad items of 
expenditure, the item (a) represents the 
equivalent of the oats and hay consumed 
by horses when they are used to do the 
same character of work, and striking a 
balance for this part of the account, it 
is enough to point out that the cost of 
feeding the horses that would be required 
to do the work that is being done by these 
automobiles would be considerably more 
than the figure as above given. 

Referring to the garage charges (b), it 
is enough to point out that it would cost 
more to house the same number of horse- 
drawn vehicles than it does to protect 
these automobiles in the garages. 

The problem of the chauffeur and the 
other employees in garages, as referred to 
in (c), is being worked out, and to the 
man who looks beyond the horizon of his 
own nose, the end will be of great eco- 
nomic value, due to the fact that the men 
who attended horses will go back to the 
rural districts where they belong, and the 
men of mechanical bent will take charge 
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Fig. 3 — One of the worst examples of bad street repairing — at Eighth Avenue and ?oth Street 



of the automobile. Anything that will 
send men back to the farm will be of the 
greatest possible economic advantage, and 
if mechanics are given charge of automo- 
biles, it will be all the better for them. 

Passing the item (d) referring to the 
interest on the investment, the item (e), 
referring to tires and tubes, becomes the 
mainstay of this discussion. A matter of 
$27,300,000 for tires and tubes is certain- 
ly worth looking into, and the habit of 
going after the tire makers is so strong 
that it is hard to resist; but the facts 
in the case are such as to warrant ap- 
proaching the subject from another angle. 
The fact that the tires as used on auto- 
mobiles outside of the city of New York, 
and perhaps other metropolitan districts 
of this character, will last for 10,000 
miles more often than not, leads to the 
question — the great main question, let us 
say — Why is tire mortality so great in 
New York City? 

The Average Automobilist 
Overlooks the Fact That His 
Investment in a Car Must 
Include His Investment in 
the Road Upon Which the 
Car Rolls 

Every citizen has equal rights upon the 
highway, but each citizen must pay for 
the highway in proportion to his use 
thereof. The man who does not own and 
operate an automobile does not have to 
pay for the tires that are worn out if the 
highway is maintained in a poor condi- 
tion. To this man it is only necessary to 
pay for the shoe-leather that is dissipated, 
but he does not have to extend payment 
to include the undue depreciation of street 
cars he rides in because they roll on steel 
rails instead of over bad pavements. 

The problem of the taxpayer is some- 
what complicated, and his position is in- 
creased in its complexity if he owns and 
operates an automobile. For the sake of 
simplicity the broad question of the tax- 
payer will be set to one side, and the de- 
tailed question of the owner and operator 
of an automobile will be taken up in its 
stead. If a man can operate a car on or- 
dinary country roads, and get four times 
as much tire mileage out of his car as he 
would be able to realize were he to run 
the same on the streets of New York, is 
it not equal to saying that the automobil- 
ists of New York City are paying the 
enormous sum of $20475,000 per year, not 
for the maintenance of streets, not for 
legitimate tire depreciation, but because 
the streets are not maintained? 

It is an incontestible fact that tires do 
last four times as long outside of New 
York City as they do in New York City. 
This makes it possible to reassert with 
firmness that there must be something 
about the streets of New York that is 
costing the citizens thereof who ride in 



automobiles the sum of $20,475,000 in ad- 
dition to all the other taxes they pay, in- 
cluding the moneys that they are assessed 
for the paving of streets and the main- 
tenance thereof. 

If there is anything the matter with the 
streets of New York that will adequately 
account for these enormous figures, there 
should be no difficulty in showing what 
it is, and the story is worth telling be- 
cause if it can be shown that a certain type 
of difficulty will bring about such a start- 
ling result in New York, then it must be 
inferred that the same class of trouble will 
fall to the lot of the automobilist in Phila- 
delphia, Boston, Chicago or elsewhere. 

In the search for the trouble it would 
be natural to infer that it might reside in 
the quality of the pavement employed, and 
it is reasonable to assume that some types 
of pavement are more destructive to tires 
than others. It would be no far stretch 



of tl.e imagination that would lead to the 
contention that the cobblestone pavement 
so much in vogue in the Borough of 
Brooklyn would be very destructive on 
pneumatic tires, but it would not pay to 
explore this phase of the situation at very 
great length owing to the fact that auto- 
mobilists shun this type of pavement and 
go miles around rather than to travel a 
few blocks over its roughened surface. 
There would be a little choice between 
traversing Belgian-block pavement and a 
well-kept asphaltum pavement, and it 
would require a fine display of discrimina- 
tion to determine the effect upon tires of 
asphaltum and properly laid wooden-block 
pavement. 

Should it become necessary to de- 
termine the effect of the different kinds 
of pavements upon pneumatic tires as 
they are employed in automobile work, 
the investigator would first look around 
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Fig. 5 — A very bad place on the great White Way at 72nd Street 



Fig. 6 — Another bad spot in tne same neighborhood 



for good examples of the respective types 
of pavement upon which to make the ex- 
periments. Were this problem put up to 
i man in Timbuctoo he would not sus- 
pect that it concealed a difficulty, and 
he would travel from that far-off place 
to the city of New York, nursing pleas- 
ing thoughts for every foot of the way; 
but on arrival at the place of landing, 
ind after a search for a duration of a 
month, perhaps, despair would creep into 
bis vision, and he would begin to wonder 
whether or not it would be possible to 
conduct an experiment such as this on 
Manhattan Island, or in any other place 
under the control of the government of 
Mew York City. 

The Investigator Would Be 
Chasing a Mirage and He 
Would Be Casting His Lot in 
the Company with Despair 

Granted that an investigation of the 
pavement in the city of New York would 
lead to stretches thereof that are in good 
condition, it remains to point out that 
these stretches of good pavement only 
serve as the traps for the unwary, for 
the simple reason that they are barely 
long enough to enable the driver of an 
automobile to coax his machine up to a 
reasonable speed for no better purpose 
than to run it into a chuck-hole at a suf- 
ficiently high rate of speed to disrupt the 
tires and do other damage besides. The 
depreciation of automobile tires is lower 
on country roads than it is in the city 
of New York for the simple reason that 
the roadway is bad all of the time, and 
the speed at which the cars are run over 
these relatively poor roads is uniform 
and consistent with the road condition. 



It would be better, and certainly it 
would cost much less, were the streets 
of New York not paved at all, for then 
the automobilist would have to drive at 
the slow speed indicated by unpaved 
streets, and the dangers of chuck-holes 
and other products of neglect would be 
entirely eliminated. We have ofter won- 
dered if the men whose duty it is to 
pave streets and maintain them in good 
condition own and operate automobiles at 
their own expense, or whether the cost 
of maintenance of these automobiles 
comes out of the public treasury. There 
is but small chance that any of these of- 
ficials have to pay the tire bill on the 
cars they run, for they must know that 
the neglected pavement of the city is at 
the bottom of 75 per cent, of the tire 
maintenance under which automobilists 
stagger, and if they had to go down, into 
their own pockets for their share of 
this cost, it is a moral certainty that they 
would take some of the money they con- 
trol and fix the streets to keep themselves 
from being beggared. 

As an indication of the civic clear- 
headedness of the citizens of the Em- 
pire State, the sum of $50,000,000 is being 
employed in the building of State roads, 
and this enterprise is being duplicated in 
almost every State in the Union, so that 
it cannot be claimed by those who are 
responsible for the maintenance of the 
highways that the public, as represented 
by the taxpayers, is niggardly in its policy. 
In the city of New York there seems to 
be a surfeit of worthless methods, and 
this condition is exemplified by the fact 
that the taxpayers have to sustain a spe- 
cial assessment to cover almost every im- 
provement they get, so that the moneys 
that come from the annual budget, and are 



assessed on the taxpayers, should be avail- 
able for the maintenance of streets and 
the supporting of the various enterprises 
normal in an enlightened community. 

Public Policy Dictates the Main- 
tenance of Streets and Roads 
in Good Condition and the 
Elimination of Public Offi- 
cials Who Fail to Do Their 
Plain Duty in This Regard 

Whether or not the officials who have 
charge of the maintenance of the pave- 
ments of the streets of New York are 
from Arkansas we do not know, but we 
call to mind the answer that a native of 
Arkansas gave to a traveler who, in rid- 
ing along on horseback, observed that 
the native's cabin was sadly in need of 
repair, and who ventured the inquiry: 
"Neighbor, why don't you repair the roof 
of your house ?" 

"Stranger, when it rains I can't fix the 
roof, and when it don't rain there is no 
need of fixing it." 

In order to show that it is the wretched 
condition of the pavements in New York 
that accounts for the enormous tire bills 
that automobilists are paying every year, 
the Editor of The Automobile put the 
camera men to work, and the illustrations 
presented in this article represent a few 
of the many cases of broken pavement, 
chuck-holes and accumulations of rubbish 
that serve as the badge of incompetence 
of the men who are responsible for its 
presence, and, let it be said, failure on 
the part of the automobilists to attack 
their own problem on a basis that will 
bring to them the greatest measure of 
success. 
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Granting that an ounce of intelligence 
is worth a ton of gold, it is another way 
for saying that it should be a rare com- 
modity. The fact remains, however, that 
automobilists exhibit a rare brand of in- 
telligence when they join clubs, thus 
making the voice of a single automobilist 
as loud as the combined say of all of 
the members of the club. But when an 
automobilist surrenders his right to speak 
for himself, as he does when he joins a 
club, his success will then depend upon 
the policy of the club and the attainments 
of the leader. If the club decides that the 
tire bills of the members are far too 
large to be tolerated, and it then con- 
cludes to go into the tire business in order 
that this terrific demand for tires may 
be supplied more readily, is it not as 
much as to say that the club has little or 
no confidence in the ability of the makers 
of tires to supply their wares fast enough 
for the need? In this condition who will 
claim that the man who lost his voice by 
joining the club will be satisfied with 
the result? 

Automobile Clubs Seem to Or- 
ganize for Social Purposes 
and Fail to Put in Their 
Best Licks for the Benefit of 
the Supporting Members 

What ground has an automobilist who 
does not know how to make tires for 
reaching the conclusion that he will know 
how to make them if he joins 40 dozen 
other automobilists who do not know 
how to make tires? Or, what sense can 
there be in a situation which permits an 
automobilist to dissipate his funds faster 
than will be true under ordinary condi- 



tions, in the face of the fact that the 
real remedy lies in concerted action in 
the direction that will alleviate the whole 
situation and reduce the need for tires 
rather than facilitate the ease with which 
they may be purchased ? Do the members 
of automobile clubs realize that there are 
enough of them to compel action on the 
part of officials who are responsible for 
the condition which tolerates chuck-holes 
in the pavement of the streets? Are these 
automobilists satisfied to spend $20,000,000 
per year in New York City alone for 
tires that are disrupted on account of bad 
pavement? Are the automobile clubs 
serving their proper function when they 
tamely submit to this condition? 

Passing beyond the status of the mere 
member of an automobile club, taking up 
with the questions that should be handled 
by the federation of automobile clubs, 
what is the advantage to be derived from 
supporting a national organization if this 
organization does nothing along intelli- 
gent lines, such as will lead to tangible 
benefits to the rank and file whence come 
the funds to support the national move- 
ment? Is it the duty of a national or- 
ganization to fight the battles of the indi- 
vidual automobilists who pay the bill, or 
is it the prerogative of this organization 
to while away its idle hours in divers 
ways? 

Quit whining about the quality of tires 1 
If the tires are not as well made as the 
average automobilist considers they should 
be, why abuse them? It is not wise to 
operate an automobile as it exists at the 
present time on the basis that an improved 
future might suggest. The automobilist 
must live in his own town. It is neces- 
sary for him to cope with his immediate 
problem, and he will have to permit the 
future to take care of itself, whether he 



likes it or not. The present situation 
demands that the roads be fixed and the 
chuck-holes taken out of the pavement, 
and in this way the tire maintenance prob- 
lem will sink to 25 per cent, of its pres- 
ent level, and — who knows? — were tire 
makers less pressed they might have a 
little time in which to improve their 
product. 

$20,000,000 May be Saved by 
the Automobilists of New 
York City Alone in a Single 
Year at No Greater Cost 
Than That of Intelligent 
Concerted Action 

But action is the great question. Just 
talking about a thing is of no value unless 
it leads to action. If the 3S.000 automo- 
bilists who operate their cars within the 
confines of Greater New York will get 
together and fight for the removal of the 
chuck-holes in the pavement in the streets 
of New York, they will save $20,000,000 in 
a single year. It would even be wise on 
the part of these automobilists to donate 
$20,000,000 to the city of New York for 
the purpose of fixing these streets. The 
automobilists under such conditions would 
be saved the trouble of replacing tires at 
frequent intervals and automobiling would 
be a real pleasure. But if the automobil- 
ists in Greater New York cannot see their 
way clear to give the city government 
$20,000,000 for so worthy a purpose, that 
is no reason why they should go to a 
club with their voice removed and allow 
themselves to be wheedled out of $20,000,- 
000 for no good reason at all. 

If the national organization is so busy 
with "speeding" and other "sport" that il 




Fig. 7 — A bad hole alongside the track at Sth Street and Sixth Avenue 



Fig. 8— Looks like a ploughed field — West End Avenue and 69th Street 
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Fig- 9 — Been this way for a very long time — Eighth Avenue and »7th Street 




Fig. 10 — Several bad spots are to be found on 18th Street between Sixth and Seventh Avenues. 




Fig. 1 1 — Close view of a six-inch hole alongside the car track at Madison Avenue and 58th Street 
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has no time left to do the things that it 
claims to do for the automobilists who 
support it, and if the automobile clubs 
that these car owners belong to have 
alliances which will not permit them to 
light for their rights, the automobilists 
will have to take the bull by the horns 
and good, vigorous action along this line 
would have the effect of promptly remov- 
ing the pigmy that stands in the way of 
the repairing of the streets and of reduc- 
ing the now enormous tire bill. 

Depreciation as it is Measured 
in Automobiles is Not Con- 
fined to an Enormous Tire 
Bill — The Mechanism of the 
Car Depreciates Also. 

It has been shown in tabular form that 
$10,000,000 represents the cost of work 
that is done in the upkeep of the 
mechanisms of the automobiles in New 
York City alone. Were it not for the 
pneumatic tires that are used on cars, this 
bill probably would increase to four times 
the sum that is represented, which is an- 
other way for saying that the presence 
of pneumatic tires on cars results in a 
saving to automobilists of, say, $30,000,000 
per annum for the cars in question. Sta- 
tistics seem to indicate that the repair 
bills, from a mechanical point of view, are 
four times as much in the city of New 
York as they are in country districts, 
and if this is so the repairing of the 
streets would have the effect of reducing 
this maintenance account by an amount 
not far from $7,500,000 within the next 
year. 

Thus far the great main question has 
been entirely overlooked. A man does 
not buy and operate an automobile for 
the pleasure of paying undue tire bills, 
or for the purpose of keeping repair-shops 
busy. An automobile is intended to do 
useful work for its owner; it bestows 
upon him the measure of health-giving 
pleasure that is requisite for his needs, 
and to whatever extent bad roads or 
other inferior conditions defeat the ob- 
ject, it is the duty of the owner of the 
car to ameliorate them, and since the 
voice of one man, as it might be flung 
against the facade of an inefficient gov- 
ernment, would have no more effect than 
that of a little missile bombarding the 
hide of a rhinoceros, it represents no 
more than the most ordinary, meager in- 
telligence to combine and remonstrate. 

The men who might get in the way of 
a plan of remonstration would probably 
set up the futile argument that the figures 
of the loss due to the disrupting of pneu- 
matic tires in chuck-holes are too high. 
The answer to them is as simple as A, B, 
C. The automobilists who use the city 
streets are entitled to properly maintained 
pavement, whether or not the tires are 
disrupted when the cars slide into chuck- 
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holes. It would be an intelligent act on 
the part of these automobilists to advocate 
that the streets be properly maintained if 
for no other reason because they look 
better, and even budding civic pride would 
cry out against the condition as it is 
shown in the illustrations in this article. 

Borough President McAneny 
Admits That the Streets of 
New York Have Recently 
Been as Bad as Pictured — 
Present Contracts Call for the 
Repair of Every Hole by 
April 1 

It has been charged that the sheet-as- 
phalt paved streets in the Borough of 
Manhattan are the worst in the world. 
The fact that this condition of streets in 
the Borough where the traffic is from 10 
per cent, to 50 per cent, heavier than 
it is in any of the other four boroughs 
constituting Greater New York, should be 
allowed to exist under notoriously the 
vilest regulations known to the city, 
strikes the observer (to put the expres- 
sion mildly), as constituting a strange 
state of affairs in the management of 
the Municipal highways. 

Sufficiently lurid color in support of 
the condition was found as recently as 
the early part of March, 1911, when holes 
to the number of 744, aggregating from 
12 inches in diameter, to the width of 
the roadbed, were located in the sheet-as- 
phalt paved streets within the space of 
40 blocks, on four highways: Fifth ave- 
nue; Broadway; Sixth avenue, and 
Eighth avenue, respectively. At the same 
time, these graphic blotches of evidence 
constituted only the infinitesimal fraction 
of the number of holes that actually ex- 
isted throughout the Borough of Man- 
hattan, for there was scarcely a block 
throughout the 260.50 lineal miles of 
sheet-asphalt pavement that did not show 
evidence of blemishes. 

If farther proof is necessary, one needs 
only to quote the Hon. George McAneny, 
President of the Borough of Manhattan, 
who gave expression to his views on the 
occasion referred to; and repeating the 
same to the writer of • this story as late 
as April 7, in the office of the Borough 
President, when he said : 

"I admit that the streets of Manhattan 
have recently been as bad as pictured." 
During the March interview, Mr. Mc- 
Aneny also stated : "By April 1, the pres- 
ent contracts call for the repair of every 
hole that has been reported, and I believe 
that 30 or 40 per cent, of the holes shown 
in the pictures have been repaired since 
the pictures were taken. Yesterday, 49 
gangs were at work; and for a week, 
more than 40 gangs have been at work 
whenever the weather has been warm 
enough to make repaving practicable." 
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Fig. 12 — Bad place on a dark night — at First Avenue and 43d Street 




Fig. 13- 



-At 25th Street and Ninth Avenue there is a six-inch hole full of big cobbles that has sent 
many a good car to the hospital 




Fig. 14 — Right in the heart of the automobile sales district — Broadway and 57th Street 
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just as,, an illustration, and to express 
the writer's impressions, made as the re- 
suit of a ramble at random, let it be 
said that on April 8, he counted 100 holes 
in the sheet-asphalt pavement along 
Eighth avenue, from Thirty-fourth street 
to Forty-eighth street ; while in that por- 
tion of Forty-eighth street, from Eighth 
avenue to Broadway, there were not less 
than 30 holes. In Cherry street, between 
Roosevelt street and James Slip, there 
were upward of 30 holes, varying from 
2 feet to 7 feet in area. In Roosevelt 
street, between Cherry street and New 
Chambers street, about 15 holes, of all 
sorts of dimensions were repaired about 
a fortnight ago; and at the end of ten 
days, a goodly portion of the work had 



to be done over again — at an extra ex- 
pense to the City of New York. 

The Borough of Manhattan, on Janu- 
ary 1, 191 1, had 441.51 lineal miles of 
paved streets, and, approximately, 10 
lineal miles of streets which were unim- 
proved. The kinds of material involved 
in the paving of these streets, and the 
number of lineal miles included in the 
work, as accomplished, according to the 
official figures, as shown in the map-room 
of the Bureau of Highways, are as fol- 
lows: 

Sheet asphalt 260.50 lineal miles 

Granite block 86.98 " " 

Asphalt block 52.99 " " 

Old stone 22.1: " " 

Wooden block 14.30 " " 

Macadam 4.63 " " 

Total 441.51 *' " 



It should be stated that "old stone" re- 
fers to trap-rock (blue stone), Belgian 
block, (the small, square style of paving- 
stone), and cobble-stone. Under the 
present system of street-paving in New 
York City, "old stone" is no longer used 
in any noticeable measure. 

The amount of patches embraced in 
these repairs is 370,000 square yards, the 
contract price for doing which is 97 cents 
the square yard of patches. At the begin- 
ning of January, 1911, just 140 lineal miles 
of the sheet-asphalt out of the total 260.50 
lineal miles had gone out of guarantee. 
That is, the responsibility of the con- 
tractors who laid this pavement, agree- 
ing to keep it in repairs under the original 
ten or fifteen years' stipulation, had ex- 



Record of Observations Made on Fifth Avenue, Indicating the Present Condition of the Pavement, 
Also the Best Reason for the High Cost of Tire Maintenance. 
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Fig. 15 — After hitting this hole at 27th Street and Ninth Avenue the 
driver had to stop and repair his tire 



Fig. 16— A veri 



table "bump-the-bumps" which automobilists encounter 
daily at 27th Street and Ninth Avenue 
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pired, thus throwing the expense of main- 
tenance upon the shoulders of the tax- 
payers of New York City. Out of the 
remainder of the 260.50 lineal miles of 
sheet-asphalt pavements existing 100 lin- 
eal miles remained under guarantee at 
the beginning of the year, while nomin- 
ally 21 lineal miles had been abandoned. 
In other words, this 21 miles will have 
to be paved anew, under fresh contracts. 

The contract to do this repairing was 
awarded to the Uvalde Asphalt Paving 
Co.; but not, however, until bids had 
been called for the third time. On the 
first bid, the Uvalde Co.'s figures were 95 
cents per square yard ; the Barber As- 
phalt Paving Co.'s bid was 93 cents per 
square yard. These figures did not suit 
Mr. McAneny, and he saw to it that a 
new set of bids .was offered ; with the re- 
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suit that the Uvalde Company put in a 
bid for 90 cents per square yard ; the 
Barber Co.'s bid remaining the same as 
formerly, 93 cents. But still the Borough 
President was not satisfied and he called 
for another bid ; in response to which, the 
Uvalde Co. bid 97 cents, while the Barber 
Co.'s bid had advanced to 99 cents the 
square yard. The contract was awarded 
'to the Uvalde Co. 

Some severe criticism having been 
made over this point, a representative of 
The Automobile asked Mr. McAneny 
why it was that the 90 cent bid was ig- 
nored and the contract awarded at seven 
cents higher. "That was done," Mr. Mc- 
Aneny replied, "for the reason that when 
a higher bid is received on a final bidding, 
the Municipal administration has no 
power under the law to revert back and 
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accept a former bid, although it may have 
been lower than the final bid. My rea- 
son for calling for additional bids was 
due to the fact that last year's repairs 
had been somewhere in the neighbor- 
hood of 77 cents per square yard, and I 
deemed the 191 1 bids as excessive. But 
what could I do? My hands were tied, 
by the law. The day before the final bids 
were opened, a representative of the Bar- 
ber Asphalt Paving Co. called upon me 
and said that his company was sure that 
the Uvalde Co. would get the award. Evi- 
dently, his people must have had a way 
of knowing that the Uvalde Co.'s third 
bid was still under their own second and 
third bids. I should have preferred to 
have it the other way, because the Barber 
people have the best-equipped plant for 
doing the work." 
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It should be understood that this contract to repair the sheet- 
asphalt pavements of the Borough of Manhattan absolutely does 
not carry with it any guarantee by the Uvalde Co. to restore the 
patches in case they should wear out. Once it goes to pieces for 
the second time it will be necessary to make another contract to 
repair it, inasmuch as the company's contract calls for putting on 
patches to the extent of 270,000 square yards on streets specified 
in the contract 

The city has shouldered the burden to pay the Uvalde Asphalt 
Paving Co. the sum of $261,900 for putting 270,000 square yards 
of patches upon the sheet-asphalted streets of the Borough of 
Manhattan. By paying a sum slightly in excess of this, the city 
might have its streets paved with new material entirely, and the 
work guaranteed to be kept in repairs for a period of five years. 
The 1910 prices paid were, approximately, as follows, the work 
including the 6-inch concrete base and the five years' guarantee. 



For sheet asphalt paving, $240 per square yard; asphalt block, 
$2.51 ; granite block, $3.22; wooden block, $2.20 per square yard. 
There was no old stone used in paving the streets of New York 
last year. 

The following is the statement of the number of square yards 
of sheet-asphalt pavement which was out of guarantee on Janu- 
ary i, 1911, in the Borough of Manhattan, showing the year in 
which it was laid and the total amount : 



Year Laid. Square Yards. 

1889 10,637 

1890 166,813 

1891 107,257 

1892 108,809 

1893 317,893 

1894 165,206 

1895 M9.387 

1896 401,372 
»897 S«.303 



Year Laid. 
1898 
1900 
1901 
1902 
1903 
1904 
1 90S 
1906 



Square Yards. 
75.9»8 
M3.»9« 
149.614 

"74,33' 
623,111 
3.16,673 
284,122 
'91,721 



Total 3,348,368 



Germans Repel Aerial AttacK 

War Automobiles Mount Special Guns 



While the American army is wading around in the mud 
in front of San Antonio, whipping a brigade into 
shape for efficacious crawling on its belly, the Ger- 
man army is having its "pedals" remade into the 
shape of automobile wheels, and its artillery is being 
refashioned to conform to the modern requirement 
so that aerial attacks may be dispelled, combining 
this facility with the utility of the same equipment 
to obstruct the passage of a possible enemy that may 
be moving along the ground. 

PEACE, like every other commodity, has a price. It may 
be purchased by "coin of the realm," or it may be guar- 
anteed at the cost of military equipment The idea that 
the lion will stalk forth from the jungle and lie down beside 
the lamb in the pasture is as old as the hills, from the poetic 
point of view, but in actual practice the lion smiles when the 
lamb disappears. It is not the purpose here to advocate mili- 
tarism, or to try to usurp the prerogatives of those who are paid 
to afford to the nation that ample protection which will induce 
the lion to lie down with the lamb. In the meantime, the auto- 
mobile, as an economic factor, has proven its worth in commer- 




Fig. ■ — Army automobile made at Dusseldorf mounting a special type of 
gun to be used in repelling aerial and overland invasion 



cial pursuits in all civilized countries, and it is being taken up 
with vivacity by the great military powers of Europe, so that 
from our point of view, we know that automobile transportation 
is a commercial success, and a process of reasoning would lead 
us to believe that this modern contrivance should supplant the 
mule in army transportation, and the horse that is used in the 
movement of artillery. If those who have charge of military 
matters in this country are so bound down by inertia that they 
cannot see the force of this contention, the Congress of the 
United States should be able to arrive at the conclusion that it 
would be better to send its officials to Germany for the purpose 
of finding out why the automobile is of exceeding importance in 
the moving of troops, rather than to mass troops under the 
conditions of 1861, for no better purpose than to show them 
"how not to do it." 

In discussing this matter at the expense of some detail, the 
civilian is likely to be met by the force of the argument that it 
takes a military man to impress ladies, and conduct military op- 
erations. In the meantime, the answer to this argument has the 
same foundation as militarism would employ for its defense of 
the horse and the mule; in other words, if the military man 
knows about accouterment, it does not deprive the builders of 
automobiles of the pleasure of knowing how and why they are 
made. 

In its devious ways, the freight automobile is varied to suit 
the exigencies of the intended service, and as a type of trans- 
portation machine, it will bear its burden in sacks of wheat, the 
products of the loom, and it will be equally uncomplaining if 
perchance the burden is in the shape of the guns of war. If 
the freight automobiles are intended for use on velvet carpets, 
the wheels may be supplanted by primitive casters, and if the 
pavement of city streets is to constitute the right of way, the 
wheels may be designed accordingly, but if the by-ways of a 
military campaign are to be negotiated, it is not too much to 
expect that the wheels will be designed accordingly. 

The arguments that have been put forward, as far as they 
have been made public, have the sound of a plaint, based upon 
the use of small diameter wheels and pneumatic tires, such as 
pleasure automobiles are wont to sport, as they are used by 
military officers who "fringe" the administration at the seat of 
government much as a fine costume is adorned by golden lace. 
Pomp has its advantages, even in a democratic form of govern- 
ment, and that the pompous should ride around in beautifully 
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Fig. 2 — Showing in a side view the gun platform cleared away and the gun 
elevated for balloon attack 



contrived pleasure automobiles, it is fitting to conclude, but 
when the men who have assigned to them this pleasurable task 
will have done the work for which they are paid, they are com- 
mended by those whom they serve for the adorning work that 
they do. 

Why the facilities that are used in times of peace by those who 
occupy the position that will have to be taken by fighting men 
when the time comes should be made the foundation of compari- 
son when it is desired to contrive the proper equipment for real 
military work is a matter that has never been explained, al- 
though history repeats itself, and it is rarely ever that govern- 
ments which bask in the rays of peace, as a normal occupation, 
are prepared for the rigors of a war. 

That history is repeating itself in the respects as here in- 
ferred is shown by the attitude of the government in its high 
disregard of the capabilities of freight automobiles for military 
work, and about the best support that has been realized from the 
government by the makers of automobiles in America thus far 
comes in the form of four imported machines that the Bureau 
of Insular Affairs deemed it expedient to purchase and send to 
the Philippine Islands, but let us hope that the motive that in- 
spired this wondrous liberality has af least as good a foundation 
as that which inspires the "fond papa," who, on his way home at 
night, becomes infatuated with a toy locomotive which he pur- 
chases and brings home with the anticipation that it will amuse 
and instruct his "young hopeful." 

The experienced automobile engineer finds it extremely diffi- 
cult to believe that the freight automobiles which are made in 
France for service on "Roman" roads were designed with the 
idea that they would do efficacious work in the slough of our ill- 
concealed possessions on Asiatic shores. 

As an indication of the progress that is being made abroad 
from the military point of view, showing how the German gov- 
ernment is taking advantage of freight automobiles in its defence 
of the Fatherland, the illustrations as here afforded were taken, 
and in Fig. 1 is shown a Rheinische gun from the works of the 
gun-makers of this name, at its plant at Diisseldorf, showing the 
gun mounted on the platform of a military automobile. Our 
interest for the present is in the automobile, rather than in the 
gun, and in studying the automobile, it will be seen that the 
chassis frame is of stout construction, and distance is maintained 
between the front and the rear axles holding the wheels to paral- 
lelism by means of distance rods that are horizontally disposed 
lying below the chassis frame in the same plane. The motor is 
of high power, but the gear ratio is such that the automobile is 
capable of traversing the strategic lines that radiate from the 
military center to the strategic points on the Imperial frontier. 
The wheels are of stout construction, with discs supplanting 
spokes, and the rear wheel construction is made up of three tire 
units, the middle one of which is of the solid rubber form, and 
the flanking members are of steel with diagonally disposed "bit- 
ing" bars, riveted around the peripherj 




Fig. 3 — Rear end view of the military automobile showing the sprag anchors 
and tire equipment on the rear wheels 



There is no attempt at placing armor on the car, and the weight 
o'. the automobile is relatively light, it being the main idea to 
transport the gun over the roads as they may be, with mobility 
as the companion idea. Fig. 2 shows the gun in its "elevated" 
position with the deck of the automobile cleared for action, and 
the wheels are locked with sprags in place, thus holding the auto- 
mobile to its position on the ground while the gun is in action. 
How the ammunition is carried is clearly depicted in this illus- 
tration, and the gun-crew of three men are busied about their 
work. Fig. 3 shows the rear end view of this apparatus in its 
position of "balloon destroying," and in this view an opportunity 
is afforded to show how the sprags are used, and it brings into 
view the tire equipment on the rear wheels of the car. As a 
criticism of this equipment the non-military mind gathers the 
impression that the gasoline tank at the rear is much exposed 
to a stray shot from small arms, but this is a detail that in- 
genuity would readily overcome. 

Solid Gasoline Should Offer Unexcelled Attrac- 
tions to the Military Engineer and the Criti- 
cism Involving the Puncturing of the Gasoline 
Tank by a Small Arm Missile Would Be 
Overcome 

The point has been made in The Automobile that solid gaso- 
line, so called, offers unusual attractions from certain points of 
vantage, and the experiments that have been thus far conducted 
with the process of solidifying gasoline, have such underlying 
merit and feasibility that the time has arrived to point out to 
the military that a situation as above referred to would be en- 
tirely eliminated by the simple substitution of solidified gasoline 
for the tank full of liquid as shown in Fig. 3. 

If it is wise on the part of the military authorities to experi- 
ment with powder for the purpose of obtaining more explosion 
and less smoke, why is it not in the path of wisdom for the 
same authorities to look into the matter of solidified gasoline 
for use in military automobile work, thereby suppressing the 
dangers that attend the use of liquid gasoline under battle con- 
ditions, realizing at the same time the attainment of a higher 
thermal efficiency, interjecting a new measure of feasibility, and 
advancing the standard of the American arms to the front rank. 

It costs no more of money to take the initiative in a matter of 
this sort, than would be the cost of lying back and waiting for 
a foreign power to make all the preparations, and in the event of 
an international disagreement, the price of being ready is in 
the nature of "small change" as compared with the paying of a 
war indemnity. From another point of view, there is ample 
reason for taking the initiative. If it is hurtful to the pride of 
the individual to hold the position of a mere copyist, since indi- 
viduals are the components of a nation, is it not depressing to 
the national pride to sink to the level of copying? 
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Darwin Theory and the Automobile 

Doctrine Applies Alike to Motor and Man 



THERE are two things clear to every man of a mechanical 
turn of mind. First, that a machine, or transformer of 
energy, can under no circumstances deliver more work 
than the amount corresponding to the power received; second, 
that the intensity of energy decreases during every reaction, 
while the capacity of energy is ever increasing, i. e., considering 
a current of electricity, water or heat, the voltage, height or tem- 
perature, respectively, at each successive point of the current is 
lower than at the preceding point ; the current flowing from the 
places of higher to the places of lower potential, location or 
temperature, respectively. Every energy current flows along 
the line of least resistance. 

The universal validity of these two principles is known to 
every steam, gas, gasoline and electrical engineer. Small, how- 
ever, is the number of men who are aware of the fact that these 
laws, in another form, govern not only all the processes of the 
dead and living things in nature, but that they are also the prin- 
cipal factors in the evolution of science, industry and com- 
merce. 

If a gallon of water of 60 degrees is added to a gallon of 
50 degrees the difference in temperature will be equalized so that 
when the reaction is completed there are two gallons of water 
of 55 degrees, not considering the various heat losses. The water 
heated to 60 degrees has adapted itself to the temperature of the 
water of 50 degrees, and vice versa. The characteristics of the 
water, such as its density and dissolving capacity, have been 
changed correspondingly. 

This is also, in short, the principle of adaptation as it was 
recognized in nature by Darwin. The tendency in all natural re- 
actions is to do away with the differences in the properties (L e., 
potential energies) of things; and this aim is approached by the 
continuous adaptation of the organisms to the stimuli caused by 
the external energies. This creates, in course of time, in each 
organism an image of the world outside of it, which is constantly 
modified but never finished, and the older features of which are 
ever losing in clearness but are never lost themselves. As the 
occasion requires, the useful properties acquired during the past 
are re-developed and the useless qualities stored for future use, 
so to speak. Naturally, the individuals with the greatest stock of 
useful qualities survive those who have not been fortunate 
enough to accumulate so much power and experience, and the 
qualities in demand are used again and strengthened by this use. 
This phenomenon is called the selection and survival of the 
fittest 

But in the problem for adaptation to new conditions Nature 
does not always find the right solution at once; at times she 
makes monstrous mistakes in her attempts to create new forms; 
and when some form is arrived at which cannot be modified 
any longer it is cast aside and left to its fate, as the hippopota- 
mus, the red man, the kangaroo, etc When, however, a prac- 
tical form is reached its representatives are gifted with all the 
means of preserving, standardizing and multiplying that form, 
so that it may not be lost and all the hard work of Nature 
wasted. 

Man, who carries Nature's kernel in his heart, copies her in all 
his doings. He, too, like all the other creatures, continually 
adapts himself to new influences and varied conditions. When, 
some ages ago, the earth began to cover itself with a, mile- 
thick stratum of ice man crept into caves ; when he found that it 
was no warmer there than on the outside he took up the fight 



with the monsters of his day in order to clothe himself with 
their skins; when he found this insufficient he produced fire to 
heat his dwelling. The glacial period being past and man having 
become used to the wearing of clothes, he found a way to make 
some light tissues of the fibres of plants. And the same ability 
to adapt himself to a variation of conditions man has since proved 
on all occasions. 

The experiences made by men are systematized, and the es- 
sential traits abstracted from them are made into science. Thus 
science is an economy offering in a limited number of principles 
the essence of numberless experiences. But to prepare this ab- 
stract is a more than difficult task. Error is the path leading to 
truth, and the ideas abstracted from experience must be modi- 
fied again and again, as experience is growing. The brain of 
one hundred and fifty years ago was well satisfied to explain 
combustion by the action of a "fire-spirit" (phlogiston) changing 
fuel into its products of combustion. It was only by the most 
painstaking explorations continued through decades that oxygen 
and its properties became known, and this knowledge was used 
to explain the phenomena named. The development of ther- 
modynamics was another fight for knowledge, and the final 
victory of man enabled him to construct the steam engine. It did 
not take engineers a very long time, however, to find out that 
the thermal efficiency of the steam engine was very low, and 
this led them to experiment with internal combustion motors, re- 
sulting in the inventions of Beau de Rochas, Otto, Brayton and 
DieseL 

The importance of experimenting with and selecting the right 
type of a machine is obvious. An error in this line of work 
may prove as fatal to the experimenter or investor as Nature's 
mistake of creating the red man with' a great amount of will 
power and too little intelligence to guide it proved fatal to that 
race. The importance of the right experiment and correct se- 
lection is illustrated by the late Selden patent suit. It cost the 
automobile industry hundreds of thousands of dollars, only to 
find out in the end that the inventor "had made the wrong 
choice," covering in his patent the combination of a road vehicle 
with the Brayton type of engine, while later developments proved 
in favor of the Otto type of internal combustion motor. The 
parties in question probably realize now that business, or at least 
successful business, is somewhat more than collecting money 
or conducting a patent suit; it is neither more nor less than a 
science, and the man who wants to put a new invention on a 
payable basis must of necessity have just as much gray matter 
as the man who conceived the new thing. 

Then, if business is a science and must be worked along sim- 
iliar lines, the question arises, How is this to be done? For an- 
swer it is only necessary to look at the men and corporations who 
have turned inventions into profitable commercial propositions. 
Their work is done on an absolutely scientific basis; it does not 
matter whether they have gone through college or not; it is a 
plain question of brains or no brains; and, so far, there exists 
no college capable of creating this valuable substance. The men 
referred to not only experiment many times before incorporating 
any innovation in their product; but they will not even begin to 
experiment unless the idea of the new thing is in harmony with 
their previous experience and their ideas about it, i. e., if the 
idea does not masquerade in the face of plain truth and the gown 
of probability. If this is not the case these men will no more 
experiment with the new thing than an engineer would with a 
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device involving the principle of perpetual motion. In a word, 
the great laboratory is in their heads, the "overheads." There 
are laboratories of this kind where no mistake can be made; 
and the principles of adaptation and selection are applied with 
the same exactness as that working the wheels of a chronometer. 
Step by step the valuable knowledge is acquired and adapted to 
the results of practical experiments; bringing forth, at last, 
products like the modern automobile. 

But not only the technical development of an invention re- 
quires exact and scientific treatment, but the commercial develop- 
ment necessitates it even in a higher degree. There are a thou- 
sand things to be considered before taking up a new business 
proposition ; the cost of making, advertising, selling and shipping 
the product; the most advantageous method of production; the 
question whether the maker would be satisfied with a smaller 
profit during the first period of manufacturing, in order to 
utilize on a large scale the many experiences made on a small 
one, or whether it is preferred to start "big" and to run the risk 
of making some big mistakes; the organization of the work in 
the factory and office; and a thousand other details which, after 
having once been settled, seem of small importance, but which 
are quite capable of becoming big items in the bill if they are 
not given due attention. 

Considerable risk attends the construction of a large number 
of automobiles with new-type motors or bodies, not knowing 
whether there will be purchasers for the goods. For example, 
it was easy enough for any maker to go on building old-style 
bodies when the fore-door type was entering the field and no 
one yet knew whether it had come to stay. But the makers who 
at that time did not watch the trend carefully surely had to pay 
dearly for it at some later day. To-day it would be impossible 
for any manufacturer to get rid even of only one hundred bodies 
of the kind in vogue fifteen months ago. On the other hand, the 
makers who then took up building fore-door bodies have had no 
reason to repent their doing so. In the same way, the manu- 
facturers of the Schebler carbureter ascribe to a great extent their 
success to the fact that when all other makers had reduced their 
output to the minimum shortly after the panic some years ago 
they were able to ship several carloads of carbureters promptly. 
They knew what they were doing in continuing their production 
at a normal rate, and they knew why they did it — two very im- 
portant things for every merchant to know. 

At the present there are some evolutions in the automobile in- 
dustry which are being watched with great interest. Time will 
show how far the expectations set upon the silent motor, the 
live axle and the double ignition system, which are now being fos- 
tered, are justified. Time will also show to what extent and 
how soon the automobile will displace horses and railroads ; there 
is a desperate fight going on between the various competitors, 
and there is no doubt that, on the whole, the automobile will be 
the victor. Automobile manufacturers and railroad men are 
perhaps more conscious of the fight than are the operators of 
horse-drawn vehicles; nevertheless, the latter fight their battle, 
obeying the same law of Nature as the hippo, the red man and 
the kangaroo. 



From a Pioneer Builder 

Charles E. Duryea lakes issue with "The Automobile" in relation 
to the mixing of gasoline and lubricating oil, and he points 
out that it has been his practice to put the lubricating oil 
■ in the gasoline, and he looks upon this process of lubricating 
as adequate for the needs. 

WE are working toward that best automobile which is the 
one that will survive. I dislike to see cold water thrown 
on anything that is good, leading up to the right goal. Your 
reply to Mr. Fahnestock, on page 783 in the issue of March 23, 
referring to the mixture of gasoline and lubricating oil is strictly 
and literally true, and yet it is wrong. No man would buy milk 
diluted with peach-juice, or a basket of peaches with greasy 



cream smeared over them, but we all know that there are but 
few better dishes than peaches and cream. In the same way, 
gasoline and lubricating oil mix advantageously. This is not 
to say that the gasoline assists lubrication. 

In a 4-cycle engine some of the lubricating medium is carried 
to the upper end of the cylinder, and to whatever extent this 
obtains the lubricating oil is lost in the usual oiling system. It 
is a habit among racing men to put lubricating oil in the gaso- 
line. In a 2-cycle motor the best way to. lubricate is to place 
the right quantity of lubricating oil in the gasoline tank. If it 
may be taken for granted that the fuel goes into the crankcase in 
any event, it may as well be carried in with the lubricating oil. 
I see an advantage in putting the lubricating oil in with the gaso- 
line. This process assures a condition of good intermingling of 
the two elements which should assure perfect feeding of the 
lubricating oil. I claim for this process that the right quantity 
of lubricating oil reaches the bearings to be lubricated, and 
that more hard work may be done, with more power and greater 
economy. 

That the oil adds to the volatility of the gasoline it is not 
my purpose to contend, but I doubt that the pressure of the lubri- 
cating oil lessens this property in the gasoline. If I am right 
in this conjecture, the presence of the lubricating oil in the gaso- 
line does no harm. In my experience, which has been over a 
number of years, I have found nothing that should be taken as 
a disadvantage for the process that I am holding out for. You 
will appreciate the fact that the amount of lubricating oil is 
a bare 3 per cent., and this can scarcely be regarded as suffi- 
cient to seriously influence the working of the gasoline. I am 
quite convinced that the gasoline evaporates just as fast from 
such a mixture as it would in the absence of lubricating oil. 

Whether the gasoline lessens the lubricating properties of the 
oil used for this purpose is a question. Gasoline evaporates at 
a low temperature. This means that the gasoline all distills out, 
leaving the lubricating oil. The oil that is deposited on the 
walls and bearings contains no gasoline if the engine is warm. 
The lubricating oil is therefore unhurt, leaving it just as it 
would be were it put into the motor through a lubricating sys- 
tem. There is room for question that the gasoline cuts the oil 
film. Gasoline and oil as used in gas engines are from the same 
original source, they combine perfectly. They form a lighter oil, 
nevertheless a continuous one; hence an unbroken film. It is 
well known that many oils on the market as used for light ma- 
chinery work are diluted with kerosene oil. If anyone thinks 
that the addition of kerosene oil will make the product too thin, 
it remains for him to employ a thicker lubricating oil if it is 
to be diluted, thus permitting him to arrive at the same point 
as in the other case. 



High Compression a Boon 

Thermal efficiency is improved with high compression — more fuel 
is packed into the explosion chamber and the rate of com- 
bustion increases as the impression is increased, incidentally 
reducing losses. 

THE rate of combustion is more rapid with increasing com- 
pression; this has the advantage of aiding in the ac- 
complishment of the useful work within the shortest possible 
time, and, since the losses increase as the time taken, it follows 
that the thermal efficiency is better with the higher compression. 
Again, since the source of all the power of a motor is the fuel 
value of the mixture, it follows that the more fuel there is in 
the cylinder for each power stroke the more power the motor 
will be capable of delivering, provided the motor is not given a 
dose of "indigestion" by using too much fuel. Increasing com- 
pression results in an increased amount of fuel in the space each 
time, and, since the combustion conditions are bettered by this 
increase of compression, it is a fair inference that the superior 
compression does two things, i. e., it packs the space with a 
higher weight of fuel, and the conditions for burning the fuel 
are improved. 
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Doctors who may not have selected a car of their choice heretofore, and who are sufficiently near action to warrant them in giving 
the matter serious consideration with a view to action this Spring, if they are without experience at all, may consult 
others of the profession to advantage, or they may submit the matter to their own power of reasoning, arriving at the con- 
clusion that business is business, and that a doctor's rig can scarcely be up to the best requirement unless it is designed for 
the intended work. A simple touring car, if it is a large one, represents overmuch responsibility to be shouldered by the doctor 
who does not take kindly to a chauffeur for reasons of cost, or otherwise, and considering the nature of the service, including 
regular calls during inclement weather, and by night, a well-made car of somewhat light construction, but with large-diameter 
wheels, including a type of top that may be folded back when the sun shines, and adjusted to form a tight enclosure in wintry 
weather, offers excellent attractions. 

The illustrations here given are of a special design of body by the staff designer of The Automobile, which is offered as a sugges- 
tion to the doctor of some discrimination, and for want of a better designation, it may be called a "Collapsible Landaulette." 
This body is fitted onto a relatively low-priced chassis of a well-known make, the idea being to arrive, at a fair version of 
the appearance of such an undertaking, and the particular feature of the design, apart from its utility, has to do with the details 
of the top as it is folded down, provision being made to part the framing of the door in the manner as shown, and to so con- 
trive the front that it will slide down into a pocket, and the pillars at the four corners also fold down flush. 
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THe Engineering' School Graduate 

His Strong Points and His Weaknesses 



At the Fiftieth Anniversary of the Granting of the 
Charter of the Massachusetts Institute of Tech- 
nology, Henry P. Talbot, Professor of Inorganic 
and Analytical Chemistry, presented the paper of 
which the following is a rhumb. He urges indus- 
trial managers to give engineering students summer 
employment in their plants, believing that such a 
course would prove mutually advantageous. 

THE complexity of the educational problem is nowhere 
greater to-day than in the training of the engineer, using 
that term in a broad sense to include the man who applies 
his science to concrete ends, whether he be, for example, civil 
engineer, research chemist, or field geologist. The boundaries of 
all the sciences have been extended at a rate which has far out- 
stripped any reasonable alteration of educational methods to meet 
these changing conditions; for, over against the charge of undue 
conservatism which is commonly made with respect to educa- 
tional practices should be placed the fact that seven years is the 
minimum period which must elapse before the ultimate success 
or failure of an educational experiment can be determined, and 
since the remodeling of a course or system of instruction to 
utilize successfully such of the new acquired knowledge as it is 
possible to include must often be the result of gradually accumu- 
lated experience, it is plain that rapid and frequent alterations 
are both unwise and unprofitable. Such advances in scientific 
knowledge as, for example, those relating to wireless telegraphy, 
the turbine engine, or aeroplanes, which are of such immediate 
significance as to seem to imperatively demand a place in our 
courses of instruction, cannot be allowed to displace other older 
topics of permanent importance, and in many cases these later 
developments of science are based upon abstruse principles, the 
proper teaching of which, in turn, demands much time. 

The product of the engineering schools has not escaped the 
universal demand that all products should advance in quality 
without increase in cost, which, in this instance, means with little 
or no increase in time expenditure. One needs only to review 
the conditions of the last quarter century to realize that an ex- 
traordinary change has taken place in the position of the en- 
gineer in the community. None of the older professions have 
been called upon to face such kaleidoscopic conditions and it is 
not strange that there should be a dearth of men immediately 
adapted to meet the altered situation, or that many should be 
found to be partially lacking in the extremely composite train- 
ing which would lead to complete command of the field. It may 
not be irrelevant to ask whether the so-called learned professions, 
so long regarded as superior to the engineering professions, 
would have fared distinctly better under a like extreme test. 

The wholly successful engineer of the day must be a man 
possessing a capacity for logical, quick and exact thought; a de- 
tailed knowledge of some portion and a broad knowledge of the 
whole of his professional field; and be master of a certain 
amount of the technique of his profession. He must have the 
ability to select and guide competent and trustworthy associates 
and to obtain from them loyal and willing service. It is a mat- 
ter for sincere rejoicing that the engineering profession has 
reached such a commanding position in our national life that 
only a man of this type can completely fill it. 

The most obvious function of the engineering school is to af- 
ford a fundamental knowledge and understanding of the prin- 



ciples of the sciences underlying engineering operations. Failure 
to do this seems to be without excuse, yet it is almost inseparable 
from another important function, namely the development of the 
power to think (for there can be no adequate understanding of 
principles unless one can think logically in terms of them when 
considering concrete problems), and it is just at this point that 
much of the current criticism is aimed. 

Let it be remembered that some responsibility for this condi- 
tion rests upon our public school system, and also that the sort 
of thinking which the engineering professions demand is of a 
kind which is more exacting than is essential in the more com- 
mon vocations, and that no system of education has yet suc- 
ceeded in training a large proportion of exact thinkers, however 
much such a result is to be striven for. 

The public has a right to look to the engineering schools for 
sound instruction in fundamentals, including, of course, physics 
and chemistry, as well as the mathematics and drawing which 
must form a part of the equipment of every competent engineer. 
In addition, they may demand that the fundamental principles 
and something of the technique of those subjects which are of 
general application within a given profession shall be thoroughly 
taught, and that this shall be done with reference to development 
of power and the inculcation of useful habits, rather than the 
mere acquisition of information. While this is a demand which 
no engineering school would desire to evade, let us recognize 
that it is, of itself, no light task to accomplish. 

But in our epitome of the distinctly successful engineer of 
mature years were included breadth of knowledge within and 
without his profession, the quality of leadership, which means 
power of imitation and a knowledge of men, and the ability and 
inclination to fulfill the requirements of good citizenship. Are 
the graduates from the engineering schools, as a class, in line to 
develop thus symmetrically? 

One serious difficulty which technical schools are encountering 
has been frequently referred to by recent writers but deserves a 
mention here, namely, that of securing and holding broad, cul- 
tured teachers. Specialization has invaded the teaching profes- 
sion, especially in scientific lines where the mastery of any large 
field of knowledge to a degree corresponding to the needs of 
the expert is rarely possible. The specialist is apt to use the 
microscope far oftener than the field glass and this habit is par- 
tially reproduced in his students. It is encouraging to note that 
certain schools are now recognizing the need of men who are 
efficient teachers with a broader outlook to deal especially with 
the younger men. They are recognizing that not every eminent 
specialist or successful investigator is a successful teacher, more 
particularly in this very matter of breadth of view, and are leav- 
ing the specialists greater opportunity for the presentation of 
their specialties to the older classes, while improving the instruc- 
tion in the more general courses. It is obvious that these diffi- 
culties are enhanced by the larger financial rewards which tempt 
the broad-minded engineer away from the schools. 

If the inculcation of breadth of view and love of the refined 
in life is difficult, the development of qualities of leadership is 
even more so. That these qualities are largely conferred at birth 
will be generally admitted, but the criticism of lack of leadership 
is really directed toward an alleged culpable lack of facility in 
getting the best from others, of appreciating the point of view 
of others or of presenting our own views to others. 

The real function of engineering schools is the training of 
capable engineers and it is very easy to pass the line beyond which 
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there is grave danger that both the quantity and quality of in- 
dividual attainment will be lowered because of time and energies 
devoted to social affairs. Let the schools realize by all means 
their responsibilities for the development of men as well as en- 
gineers, and encourage by precept and especially by example an 
interest in all that tends toward a better understanding on the 
part of our students of their human relations, including prudent 
encouragement of the so-called "student activities." But let 
those who lack a realization of the great changes which the 
student life at our technical schools has already undergone in 
the last few years, and who therefore constantly clamor for more 
of what is called "college life," reflect that one of the greatest 
assets which a graduate from one of these schools can take with 
him when he leaves it is the well established habit of "doing a 
day's work in a day," of meeting his obligations on time, and 
let him realize that this cannot be reasonably demanded if the 
instructors must in fairness accept excuses because of an undue 
diversion of time and energy to other things. Although the 
sciences actually owe many of their advances to "grinds," it 
is probably fortunate that few of our engineering graduates of 
to-day belong to that class; but there is little likelihood of an 
undue increase in the proportion of such over-developed scholars 
under existing conditions. 

There is a large store of energy, combined with a desire for 
opportunity to work and ability to render intelligent and willing 
service, which goes to waste in the summer because students are 
unable to secure temporary positions. This is particularly true 
in the industries into which chemical engineers and chemists will 
go. The net return in value to a concern from this temporary 
service is not relatively large, especially during the first summer, 
and in certain industries there is a risk in trusting to the in- 
tegrity of these men with respect to information acquired re- 
garding operating methods. But one cannot avoid the conviction 
that if industrial managers would co-operate with the engineering 
schools in the consummation of an arrangement whereby young 
men whose ability and character could be vouched for could be 
given summer employment for two or three of the successive 
summers intervening during the four years of study, the con- 
cerns thus co-operating would actually find that they would de- 
rive appreciable benefit from the plan. That it would enable 
the schools to add at least 50 per cent, to their efficiency so far 
as these students are concerned there is no question whatever. 



and surely no better means could be afforded for the acquisition 
of a knowledge of the problem of the laborer in the works. These 
young men should not be placed at once in positions of responsi- 
bility, but rather in such positions as will afford them working 
experience under industrial conditions. In the third summer the 
majority of such men might be utilized to much advantage in the 
immediate direction of specific processes or operations, they 
themselves acting under general or specific direction. 

While it is no doubt true that, from its nature, chemical en- 
gineering offers less abundant opportunities for industrial work 
during the vacation interval in a student's career than many 
other professions, notably less than civil engineering, and at the 
same time is a profession the actual practice of which it is ex- 
ceedingly difficult to reproduce in an educational plant, similar 
general conditions exist in other lines. Here, again, is a prob- 
lem with no small dimensions or importance and one step toward 
its solution may be made through the greater co-operation on 
the side of the industrial managers. 



American Cars in Germany 

There is a market in the Kaiser's dominion for small, light-weight, 
low-priced chassis, but the average Teuton, it is said, has a 
prejudice against anything in the automobile line that is not 
manufactured in Continental Europe. 

GERMANY offers a market for the sale of automobile chassis 
which would sell for $750, not more, delivered, or $i,oco 
for cars with bodies attached. There has been a passing of the 
demand for expensive and high-powered automobiles, moderate- 
priced machines of genuine merit having received the call. What 
is necessary on the part of American manufacturers are well- 
stocked agencies, which would have the effect of doing away 
with the necessary delay caused by the shipment of parts and 
accessories from America every time an order is to be filled. 

Up to the present time American manufacturers have not made 
any sanguine attempt to get into Hamburg, without which 
earnest effort it is impossible to sell goods in Germany, the 
populace having a firmly grounded prejudice that American-made 
automobiles go to pieces more rapidly than machines manufac- 
tured in Continental Europe. 



Elementary TalK on Steel Composition 



By E. F. Lake, M. E. 



Discussing the characteristics of iron and steel, stating 
the effect of carbon, relating the relative effect of other 
elements, indicating the proportions of pearlite, cemen- 
tite, and ferrite, and charting the strength that corre- 
sponds to the carbon content in conventional work — 
this discussion is purely for the man in the shop who 
has no time to give to the questions involved on a broad 
basis, but who desires to acquaint himself with the 
principles that underlie intelligent handling of steel in 
the shop. 

CARBON is the most important of all the elements or ma- 
terials that are used in the manufacture of steel prod- 
ucts or that are naturally present in the ores or finished 
metal. In dividing steel products into different grades, the divi- 
sion is based on the carbon content in the vast majority of cases. 
Other elements may form the basis in various alloys, but most 



of these are sub-divided according to the percentage of carbon. 
It unites with pure iron in all proportions up to 4 1-2 per cent, 
and by adding a high percentage of manganese to the metal the 
carbon content can be raised to 7 or 8 per cent 

It has been demonstrated that each increase of 0.01 per cent, 
of carbon increases the strength of pure iron anywhere from 
750 to 1,150 pounds per square inch, until about 0.90 per cent, 
has been reached, after which the carbon begins to separate into 
graphitic carbon. When 2.00 per cent, of carbon is reached, 
the graphitic carbon is very pronounced, and beyond this point 
the metal is usually in the form of cast iron. The percentage of 
carbon that produces these increases in strength is out of all pro- 
portion to the mass of metal with which it is combined. This 
is one of the wonders in metallurgy, as no other combination 
gives anywhere near such results. 

Manganese and nickel have practically the same effect on iron 
as does carbon, but nowhere near in the same proportions. Thus 
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Chart 1 — Indicating results of combinations 
iron and carbon in annealed steel 



of 



the results obtain- 
ed with 1.00 per 
cent, of carbon 
could not be ob- 
tained with less 
than 7.25 per cent, 
of manganese, or 
17-55 per cent, of 
nickel. All three 
of these cause the 
metal to undergo 
a structural 
change from 
pearlite, that in- 
cludes the sorbitic, 
to martensite, that 
includes the 
troostitic, and then 

to the polyhedral structure, and with none of them is a special 
carbide formed. Chromium has an analogous effect, but not as 
complete as a double carbide of iron and chromium forms, and 
this is not maintained in solution in the iron without tempering. 

The desired percentage of carbon is given to steel in different 
ways in the different steel-making processes used. The Besse- 
mer process burns out all of the silicon first, then the manganese, 
and next the carbon, after which the desired amount of carbon 
is re-charged before pouring the metal into ingots. In the open- 
hearth process the excess carbon, present in the pig iron, is oxi- 
dized out by boiling the metal until the carbon has been reduced 
to the desired percentage. In the crucible process muck-bar (a 
form of wrought iron that contains 0.10 per cent of carbon or 
less) is used for the base or stock, and when this is charged in 
the crucible charcoal is added to give the metal the desired car- 
bon percentage. 

Still another well-known method is used to add carbon to 
steel products, and that is the carbonizing process. With this 
method a low carbon metal is heated to about 1650 0 F. and then 
caused to absorb carbon from the outside by packing it in some 
carbonaceous material, such as bone and charcoal, or submitting 
it to the action of a carbonaceous gas in a sealed chamber or 
retort. 

Proportion of Carbon in Iron and Steel 

When the carbon content of the iron products is below 0.10 
per cent., the metal is called wrought iron. From 0.10 to 0.30 
per cent, it is called soft or machinery steel and cannot be 
hardened enough to prevent a file from cutting it. When the 
carbon content is from 0.30 to 2.00 per cent, the steel can be 
hardened so as to cut other steels or metals, and is then called 
tool, half-hard, hard, or high carbon steel. Exceptions might 
be made to the term hard steel, as it is possible to make steels 
very hard with manganese, tungsten or chromium, and still have 
a low percentage of carbon. 

Each increase in the percentage of carbon, increases the hard- 
ness and brittleness of steel and makes it more liable to fracture 
when cold, or when heated suddenly. The tenacity shows a pro- 
nounced increase up to a carbon content of 0.00 per cent, and a 
slight increase from there to 1.20 per cent., after which it rap- 
idly decreases. The ductility keeps decreasing from the minute 
carbon begins to show in the metal. It decreases rapidly when 
the carbon content is raised from 0.30 to 0.90 per cent., but be- 
fore and after this the decrease is comparatively slow. These 
properties are graphically shown in Chart 2. 

The difference in strength produced by each increase of 0.01 
per cent, of carbon should show the necessity of drawing the 
contract specifications as close as possible for steels used in auto- 
mobile construction. The degree of hardness also increases with 
each increase in the percentage of carbon; and the hardening 
properties are likewise increased. As a general rule, hardness 
and strength increase simultaneously in all metals, up to a cer- 



tain point. Hence specifications that allow from 0.25 to 0.35 
per cent, of carbon would cover a range that would give two 
entirely different products. A 25-point carbon steel cannot be 
hardened in the ordinary acceptance of the term, while a 35-P°» n t 
carbon steel can be hardened so a file will not cut it and it can 
be used as a tool for cutting metals. This 10-point variation 
would give a difference in strength of from 7,500 to 11,500 
pounds per square inch. 

Strength and Lightness in Construction Depends 
Upon Material Used 

In designing a motor car, in which lightness is a factor, this 
amount of variation in the strength of metal would hardly be 
allowable, and might cause trouble. An allowance of 10 points 
variation in the specifications for carbon, when the percentage 
is as low as in the above-mentioned steel, would make it look 
as though these specifications were drawn in the interest of the 
steel makers and the needs of the steel users were ignored. A 
variation of 5 points is all that is needed in making steels of 
this grade and is as much of an allowance as is asked for by 
steel makers who turn out a good product. 

The actual mode of existence of the carbon in steel is of 
great importance when working and heat-treating it. Annealed 
steel, when polished, etched with acid and examined under the 
microscope, should show the carbon in the form shown in Chart 
1. As will be seen by this chart, a steel containing 0.00 per cent, 
of carbon will show 100 per cent, of pearlite; while 50 per cent, 
pearlite and 50 per cent ferrite is obtained in a steel containing 
about 0.43 per cent of carbon. These figures are obtained by 
getting the carbon percentage from the left hand of the chart 
and then following a vertical line directly across the chart. It 
is, of course, understood that only combined carbon is here 
spoken of. 

The ferrite, is carbonless iron; that is, none of the carbon is 
combined with the iron. The cementite (Fe,C) is composed of 
three atoms of iron combined with one atom of carbon; while 
the pearlite is alternate layers of ferrite and cementite. In hard- 
ening steel or tempering it, these constituents can be altered to 
an extent that will make the cementite 100 per cent, in most of 
the steels. 

The maximum strength of steel is usually obtained with 1.00 
per cent, of carbon and this, to a great extent, is due to the fact 
that the crystalline constituents form an intimate mixture near 
the eutectoid proportions, and hence the crystallization is com- 
paratively small. With more carbon (cementite) present, the 
pearlite grains are surrounded with a network of cementite, while 
with less the pearlite grains are surrounded with a network of 
ferrite. Both of these decrease the cohesive force inherent in 
the metal and therefore have a weakening effect. 
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Chart 2 — Showing the effect of various percentages of carbon on the 
physical properties of steel. 
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What Some Subscribers Want to Know 



Fig. 1 — Showing a dished ring inserted between 
the bearing and the gear case to prevent oil from 
running out. 



running out 

Looking for a Four- Wheel Drive 
and Street Car 

Editor The Automobile: 

[2,607] — Can you give me the name and 
address of the company manufacturing a 
four-wheel drive automobile that steers 
with back as well as front wheels; that is, 
all four wheels swivel. A. G. Neville. 

Brooklyn, N. Y. 



To Prevent Oil From Leaking 
Out of Transmission 

Editor The Automobile: 

[2,608] — I was much interested in your 
letter with reference to preventing the oil 



from leaking out of the transmission case 
through the ball bearings. I would like 
to know if a curved sheet of metal would 
answer the purpose. T. R. L. 

Portland, Me. 

The metal disc shown in Fig. 1 is used 
on some cars and works welL It has not 
the advantage of the other type, as it does 
not prevent particles of metal or dirt from 
finding their way into the ball bearing, but 
it should prevent the excessive flow of oil 
from pouring in the bearings and so oozing 
out. 



Lost Motion Indicates Need of 
Overhauling 

Editor The Automobile: 

[2,609] — I have a 1910 model automobile. 
Lately the hum from the transmission has 
not been even; it seems to have a skip in 
it, but does not cause the car to jump ; it is 
more noticeable on high gear than either 
of the others. I have also had trouble in 
keeping enough grease in the transmission. 
Please give the cause of my trouble and 
show how to overcome it. Subscriber. 

Cisco, Texas. 

The indication of lost motion is not suf- 
ficient to warrant one in venturing the 
statement that the gears are not in fair 
mesh, but there is a chance that when the 
sliding gear system is thrown into the po- 
sition designated as "high" that lost motion 
in the control members is such that the 
gears do not fairly mesh. This trouble 
would be accentuated to whatever extent 
the clashing ends of the teeth of the gears 
are battered up and worn away. The 
trouble complained of does not indicate that 
there is a loose key, for, under such con- 
ditions, the skipping would be continuous. 
The car needs overhauling, and the fact 




^ — Showing method of locking a nut that has not been split pinned either by means of a stud or 

wire attachment 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



that grease cannot be confined within the 
transmission case is merely an indication 
of lack of timely attention to the needs 
of the car. 



Preventing Nuts from Backing 
Off Without Split Pinning 

Editor The automobile: 

[2,610] — There are several nuts on my car 
that have a tendency to back off and I do 
not care to go to the trouble and expense 
of taking the shafts out to drill them. Is 
there any other method of proceeding by 
placing a set screw at the side of the nut 
and using a wire wrapt around notches cut 
in the nut? J. W. Nott. 

Philadelphia. 

The method you suggest can be carried 
out, as shown in Fig. 2. The set screw Si 
can be drilled in the manner shown and 
grooves G cut in the nut for the wire to 
pass around. If, however, the threads of 
the screw Si are more than 21 inches there 
will be no necessity for the wire as in a 
No. 14 x 28 screw. 



Home-Made Cork Inserts 

Editor The Automobile: 

[2,611] — I would like to fit cork inserts to 
the leather-lined clutch of my car. The 
boss is made of aluminum with the leather 
riveted thereto. How can I make some 
bosses for the cork to rest in? 

Amboy, N. J. Clutchplip. 

It depends upon the amount of clearance 
between the boss of the clutch and the flange 
as to whether you will be able to do what 
you want. By taking an ordinary gas cap 
and screwing it into the aluminum boss in 
the manner shown in Fig. 4 it will be pos- 
sible to inset the cork therein so that it will 
protrude through the leather and thus form 
contact with the female member of the 
clutch. In your endeavor to increase the 
co-efficient of friction do not weaken the 
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What Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobtlists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of goo'd faith. 



clutch by too much drilling, otherwise the 
experiment is likely to prove expensive. 



Coping with a Mysterious and 
Persistent Noise 

Editor The Automobile: 

[2,612]— I have a 4 3-4 bore by 5 1-4 
stroke four-cylinder L-head motor which 
has not been run over 50 miles, and is 
therefore new. It has a peculiar click in- 
side the combustion chamber similar to 
tapping the cylinder walls with a hammer, 
or a valve snapping, caused by too weak a 
spring. However, the valve springs proved 
not to be too weak. The noise occurs when 
the motor is running slow, whether idle 
or pulling a load, and seemingly only on 
one cylinder; then, again, it seems to be 
transferred to another cylinder, then again 
disappearing entirely. I thought the piston 
rings were overlapping the valve ports; 1 
therefore took the cylinders off, removing 
piston ring nearest head on each piston, but 
with no result. This noise occurs at any 
position of the spark lever. When it dis- 
appeared I tried to produce the noise to 
find the reason by retarding and advancing 
spark considerably, but failed to get the 
same noise; it suddenly disappears and then 
appears again, proving that it is not due to 
the spark. The noise does not come from 
the push rods as there is only a clearance 
of 0.006 of an inch. I have also discon- 
nected the muffler to be sure there is no 
back pressure. The bearings and bushings 
are all in good condition and not loose. The 
side clearance or wrist-pin bushings is 1-16 
of an inch on either side ; the compression 
is 65 pounds per square inch at 300 revolu- 
tions per minute, throttle fully opened. I 
thought the tapered pins might cause the 
noise, but as it disappears at times with 
the same pistons, it proves not to be in 
them. The present pistons are 0.003 of an 
inch at bottom and 0.006 at top, smaller 
than bore of cylinder, but I intend putting 
in straight pistons, with a clearance of 0.004 




of an inch less than cylinders, and stepping 
off a few thousands at the head end. I 
would appreciate your help very much, as 
this trouble has annoyed me considerably 
and may lead to serious results. I cleaned 
all the spark plugs well and was sure the 
motor was firing on all four cylinders. This 
morning the motor ran half an hour without 
usual noise, but it suddenly started again. 
The water was heated slightly; I changed 
the water, but the noise kept on for about 
fifteen minutes, stopping and appearing 
again as usual. 
'Milwaukee, Wis. A. H. Gross. 

It would seem from the description of 
this motor, considering all the attempts that 
have been made to eliminate the mysterious 
noise that creeps in under a variety of con- 
ditions, that the noise is due to something 
entirely beyond the fit or the relations of 
the moving members. Some time ago an 
automobilist went through just such an ex- 
perience, and after he expended a consid- 
erable amount of time in investigating and 
having gone to the cost of replacing the 
pistons and doing a lot of mechanical work, 
the noise appeared precisely as before, thus 
indicating that it was due to some unusual 
phenomena. In this particular case the 
noise was discovered by accident. It ap- 
pears that the automobilist removed the 
priming cocks from the cylinders and he 
then discovered that there was a consider- 
able cavity due to the thickness of the wall 
where the priming cocks were screwed in 
and to the fact that the threaded portion of 
the priming cocks was not long enough to 
fill up this space. The compression of this 
motor was not quite high enough to afford 
the best result and the automobilist pro- 
cured a new set of priming cocks with the 
threaded portion long enough to extend 
through the wall, flush with the inside. 
This, of course, had the effect of increasing 
the compression of the motor a slight 
amount, due to the filling in of the cavity 




Fig. 3 — Section of an L-type cylinder showing 
a cavity in the valve cover due to the short- 
threaded portion of the priming cock screwed into 
into same. 

by metal, but the strange part of the story 
lies in the fact that the mysterious noise 
disappeared and a little further experimen- 
tation led to the conclusion that this noise 
was due to some action that took place in 
the cavities as above referred to. It will 
be worth while to examine the cylinders of 
this motor and to ascertain whether or not 
there are any cavities formed either by the 
extensions of the priming cocks being too 
short or otherwise. The idea is illustrated 
in Fig. 3, showing an L-type of cylinder 
with the priming cock Ci screwed into the 
valve cover and a cavity C2, which is 
formed due to the thickness of the valve 
cover and to the fact that the threaded por- 
tion of the priming cock is not long enough 
to pass clear through the wall of the cover. 



A Queer Case for Solution 

Editor The Automobile: 

[2,613] — Of two duplicate six-cylinder 
cars having run 2,500 miles the one has not 



Cork 



Leuther 




Fig. 4 — Method of turning an ordinary leather-faced clutch into one with cork inserts. 
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required removal of a single spark plug, 
the other has broken at least a dozen por- 
celains without other evidence of overheat- 
ing. Where is the difficulty likely to lie? 



A Simple Method of Testing the 
Firing 

Editor The Automobile : 

[2,614]— What is the best method of test- 
ing the tiring of a motor without detaching 
the wires. Novice. 

Princeton, N. J. 

There are several contrivances on the 
market for this purpose in the form of 
spark gaps, trouble finders and cut outs. It 
is a very simple matter to make these as 
shown in Fig. 5. By taking a piece of 
copper tubing a terminal and holder for the 
bent wire can be formed with the aid of a 
hammer. The spring will keep the wire 
either up or down as desired. The knob 
should be made of vulcanite or fiber for 
insulating purposes. As shown in the posi- 
tion A the plug is short-circuited and the 
other plugs can be tested, and in the posi- 
tion B as the attachment should be when 
not in use. 



fler (one with discs) completely clogged 
up. 

(a) Could it have gotten in that condi- 
tion in the time and with the running I 
gave it, having used the oil recommended 
by the manufacturer? 

(b) What effect would that condition of 



Having Rough Experience with 
a Second-Hand Car 

Editor The Automobile: 

[2,615] — Though I have been a subscriber 
to The Automobile for less than two 
months I have already become its fast 
friend. Will you kindly give me the fol- 
lowing information through your "Letters" 
column : 

Last Summer I bought a second-hand 
car, 16.9 horsepower, air-cooled motor. I 
ran it three months, less than 600 miles, 
and had a great deal of trouble with the 
engine heating and used about twice as 
much gasoline as I should have used. I 
have completely dismantled the car and 
found no sign of carbon in the cylinders, 
but the rings were loose. I found the muf- 





Fig. 5 — How a trouble finder can be made with a 
of copper tube and wire. 



Fig. 6 — Showing how a wire ring can be fitted to 
a hub cap to prevent it backing 01T 

muffler have on power? What per cent 
of loss? 

(c) What effect would said condition 
have on increased gas consumption? 

(d) My car, a light five-passenger, is 
equipped with regular clincher tires, 28 x 
3 1-4. I have much difficulty in replacing 
them (few firms make that size) and in 
getting equipment such as protectors, etc. 
Would it be safe and advantageous to use 
28x3 inch tires? 

(e) Would steel prot ctors or treads 
materially injure the casings and tubes, 
that is, by increased heating? G. L. t. 

Jacksonville, N. Y. 

(a) The length of time was 
sufficient to bring on a bad case of 
indigestion. 

(b) It would not be difficult to 
imagine that the motor might lose 
fully half of the power, due to a 
clogged-up muffler, such as you 
relate. 

(c) The probabilities are that 
the carbureter was adjusted to 
give an over-rich mixture. Too 
much gasoline was being used. 

(d) It will be safe to use 28 x 3- 
inch tires. An economy will re- 
sult if this larger size is adopted. 

(e) If you put on 28 x 3-inch 
tires you will not have to resort 
to the use of steel shoes. It is a 
dangerous proceeding to use metal 
protectors, excepting under care- 
fully regulated conditions. 

It is not strange that you should 



find the motor free from carbon accumula- 
tions; the condition of heating would indi- 
cate that the carbon would be burned up, 
but it is believed that you would obtain very 
much better results were you to so regulate 
the carbureter that the amount of gasoline 
would barely suffice to keep the motor run- 
ning at its lowest possible speed, without 
load, and then regulate the auxiliary air 
valve so that the motor would pull satis- 
factorily at its highest working speed. 

It is a good venture to suggest that yr 
ignition system is none too efficacious. 
Maintain the ignition equipment in the best 
possible shape and half of the trouble of 
which you complain will disappear at once. 



The Reason for the Loss of Hub 
Caps and Two Remedies 

Editor The Automobile: 

[2,616] — Having bought a new car recent- 
ly I have been puzzled to find out the cause 
of the loss of two hub caps. After I re- 
ceived the car I went over it carefully and 
filled the caps with grease and tightened 
them up as much as possible, standing on 
the cap spanner to get a good leverage. I 
should be glad to have your advice on the 
matter. Annoyed. 

Springfield, L. I. 

The method you employed for tightening 
is very good in its way, but it depends upon 
the type of cap fitted to your car as to 
whether it answered any more to tighten in 
the manner you adopted than tightening by 
hand. Referring to Figs. 6 and 7, two types 
of caps are shown. In Fig. 6 there is no 
provision to keep the caps on unless as 
therein shown a wire ring is fitted. This 
is a simple matter that any blacksmith can 
do. With such a ring it is impossible to 
lose the cap. In Fig. 7 there is no provision 
necessary, as the cap shoulders up against 
the hub proper and this contact is sufficient 
to prevent the cap from loosening if it is 
tightened properly in the first place. 



piece 



Study Principles, Not Plans of 
Aeroplanes 

Editor The Automobile: 

[2,617]— Are there any of your journals 
which contain cuts and detailed information 
of a Curtiss and Wright aeroplane, or of 
either? If you do not have the desired 
copies will you kindly inform me as to 
where I may obtain the above data? 

Toledo, Ohio. W. N. 

The Automobile has never presented 
scale drawings of a Curtiss or a Wright 
biplane. Aeronautics of New York, which 
may be obtained through newsdealers, and 
Der Motorwagen, a German journal, which 
may be ordered through the International 
News Company, of New York, 73 Duane 
street, have both offered scale drawings, 
for the data and accuracy of which we 
cannot vouch, however. Very vital points 
in the design of aeroplane machines are 
changed from one week to the next. The 
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changes are mostly inconspicuous ones. 
Some relate to the balance of the structure 
and could not be properly shown in draw- 
ings or description; others to the curva- 
ture of planes whose value is closely bound 
up with minute variations of shapes. The 
relations between weights, shapes and areas 
are subject to modifications according to 
the efficiency of the motor and the pro- 
peller. A successful aeroplane can only be 
built through an understanding of these 
principles. Mere imitation leads to waste 
of effort and disaster, as the factors in 
construction which produce fairly safe flight 
are strongly interdependent and no possi- 
bility exists for getting complete and re- 
liable, up-to-date information on all points. 
The little improvements which bear on 
equilibrium are usually kept secret as long 
as possible and the designers are much in 
the dark themselves with regard to the ef- 
fects of details. Consider, for example, that 
the Wrights have only recently abandoned 
their front elevating rudders, for years the 
most conspicuous feature of their construc- 
tion, and that Curtiss frequently changes 
the curves of his biplanes and has built 
a monoplane which looks very attractive 
indeed to the beholder. Anybody with 
ordinary mechanical sense and understand- 
ing of the principles can build an aeroplane, 
either biplane or a monoplane, which will 
fly, provided he secures a suitable motor 
and propeller, but its safety will depend 
on a certain proportionateness throughout, 
which can only be learned from experience. 
Furthermore, no existing aeroplane is even 
approximately safe. Plans of their con- 
struction in The Automobile would sup- 
port the fallacy which ascribes a permanent 
value to their design. 



The Principles Are Diametrically 
Opposite 

Editor The Automobile: 

[2,618] — Will you kindly favor a sub- 
scriber by explaining the difference between 
a full-floating rear axle, and a semi-float- 
ing rear axle. 

Fred D. Clark. 

Plattsburgh, N. Y. 

In a full-floating type of rear axle, the 
jackshaft is subject to torsion only. In the 
other kind, torsion, bending moment, and 
compression are entertained. 



Stout and Serviceable Wheels 
Are Made in This Way 

Editor The Automobile: 

[2,619] — Is there merit or virtue in having 
front wheels dished or leaning in at the 
bottom and out at the top? 

Constant Reader. 

New York City, N. Y. 

There are three considerations involved 
in this question. 

(a) The weight of the car should be 
carried on plumb spokes. 



(b) The wheels should be dished to give 
them strength, it being the case that with 
dished wheels all of the spokes are in com- 
pression, which, for wood, is the best pos- 
sible condition. 

(c) The camber of the road makes it 
necessary to arch the axle so that the plane 




Fig. 7 — Type of hub cap that will not back off, 
as the shouldering effect against the hub will pre* 
vent it. 

of the wheel will be at right angles to the 
plane of the road at the point of contact. 



Wants to Know Action of Four- 
Cycle Motor 

Editor The Automobile: 

[2,620] — I am a reader of The Automo- 
bile. Will you please answer the follow- 
ing question? What is the action of a 
four-cycle motor? 

Willard, N. Y. W. E. Seely. 

Your question is somewhat ambiguous 
and can be answered in a few words to one 
who understands anything of an automo- 
bile, but would take 
several pages to de- 
scribe to the novice 
who has no knowl- 
edge at all of motors. 
A piston attached to 
a crankshaft by 
means of a connect- 
ing rod works up and 
down inside a cylin- 
der and as there are 
four cycles to be ac- 
complished it works 
up and down twice 
to complete the four 
cycles. First, with 
the intake valve open 
on the downward 
stroke it sucks in a 
combustible gas mix- 
ed in the carbureter 
and when the piston is 
near the bottom of 



the stroke the valve closes and the return 
stroke upwards compresses the gas in the 
cylinder. At a given point of its travel a 
spark takes place in the cylinder and the 
gases are exploded and the piston is forced 
down and at the bottom of the stroke the 
exhaust valve opens and allows the burnt 
or exploded gases to escape when the piston 
comes up on the fourth stroke. The intake 
valve then opens again and the engine starts 
on a repetition of the foregoing cycles. 



Plan 



Does Not Offer 
Promise 



Good 



Editor The Automobile: 

[2,621] — Can you tell me of some success- 
ful means of making a water-cooled rotary 
gas valve tight against the escape of the 
expanding gases? Are (.hoke grooves suffi- 
cient for the purpose? The valve is about 
three inches in diameter and revolves at 
half the speed of the crankshaft What 
should be the character of the fit, or how 
many thousandths smaller should the valve 
be than the chamber? Valve. 

Plainfield, N. J. 

It is highly improbable that the valve as 
described can be made tight under the 
varying conditions of temperature that 
have to be coped with in the operation of 
an internal combustion motor. 



A Reader's Idea of Getting Rid 
of Burned Gas in a Two- 
Cycle Motor 

Editor The Automobile : 

[2,622]— I enclose sketches (Fig. 8) of 
my idea of getting burned gas out of the 
top of the cylinder head of a two-cycle en- 
gine. I have been told by a patent attorney 
that it is doubtful if I could obtain a patent 
on same. I have never seen anything like 
it before. 

Frank P. Reidhaar. 

Connersville, Ind. 




Fig. 8 — Three sectional views showing how a reader of "The Automo- 
bile" proposes to expel burned gases from the top of the cylinder head 
of a two-cycle motor. 
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Tires and Effect of Underinflation 

Question Viewed from the Point of Contact Area 



A moment's thought will make it apparent to any one 
that if a tire is inflated to the proper pressure 
the amount of road contact ivill be decreased. By 
decreasing the amount of contact considerable saving 
in wear will be effected. 

THE tire problem has been viewed from the point ot under- 
inflation from time to time and the different writers 
have shown that with tires improperly inflated that there 
is a great amount of side pulling on the walls which are the body 
of the tire. This is too apparent to need elaboration; suffice it 
to say that the first care of the autoist should be to see that the 
size of tire he has fitted to his car or in the case of the purchase 
of the new car that the section should be sufficient to support 
the weight of the car. It is not possible to prevent flexure which 
in other words means bulging at the point of contact with the 
road surface if the tire is not in proper proportion to the super- 
imposed weight. 

Taking for granted that the car is fitted with the correct size 
tires it is then a question to obtain as much mileage out of a set 
of tires as possible and it is proposed to show by means of dia- 
grams that unless the most vital point, viz., inflation, is given at- 
tention that wear will increase in direct proportion to the amount 
of underinflation that exists. There is hardly any one owning or 
operating an automobile that does not feel that he is not getting 
all he should out of his tires. The makers guarantee of a few 
thousand miles is a minimum that the tire should last and not a 
maximum as some people think. Of course road conditions play 
a big part in the question of upkeep and it remains for the auto- 
ist to solve the question of the choice of tire most suited for a 
particular locality for himself by a series of experiments and 

the experiences of 
his friends. These 
experiences, how- 
ever, are not al- 
ways an infallible 
guide because the 
manner the car is 
driven and the pro- 
portion of size of 
tire to the weight of 
car must be borne 
in mind. But it is 
safe to make the de- 
duction that if a 
certain car can be 
driven over a given 
set of roads and the 
tires last say S.ooo 
miles another car 
of the same make 
should be able to 
equal the perform- 
ance under the same 
conditions, provided 
the wheels are in 
good alignment. If 
they do not, then 
the driver is at 
fault or the tires are 
not properly inflated. 
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In some recent tests carried out by The Automobile i.npres- 
sions of a 34 x 4 tire were taken and the results of the amount 
of contact area and width of superficial contact while the car 
was standing still are shown in the curves I, 2 and 3. If these 
were taken while the car is running no doubt the difference 
would be more pro- 
nounced, especially 
on the driving 
wheels, which every 
one knows wear out 
quicker than the 
front tires. Besides 
the flexure due to 
the weight of the 
car there is the 
thrust of the driving 
forces that tend to 
still further flatten 
the tire in propelling 
the car. 

Considering Figs. 
1 and 2 together the 
widest parts of the 
point of contact and 
the mean width of 
the part of the tire 
that touches the 
ground will be seen. 
These curves con- 
sider width alone, 
but are sufficiently 
striking to show 
how much the tire 
spreads out when 
the pressure is low. 
At 50 pounds press- 
ure the mean width 
is equal to the 

greatest width but * — Curve showing the maximum width 
B ' . of tire surface in contact with the road at dif- 

as the pressure is ferent pressures. 

increased the mean 

width takes smaller proportions to the actual greatest width. It 
is well to consider for a moment the length of the contact, and 
the following table is taken from the impressions that were taken 
with a tire of 34 x 4 dimensions : 
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Fig. 1— Curve showing the mean width of con- 
tact with the road surface of a 34x4 tire at 
different pressures 



There is one great error that autoists are liable to fall into 
and that is to assume the pressure in their tires is sufficient and 
the method of gauging this pressure is by jumping on the hub 
cap or giving the tire a kick. This method of testing pressure is 
useless and there is only one way that is infallible and that is to 
put a reliable gauge on the tire independent of a pump. 

The area of contact as shown in Fig. 3 clearly demonstrates 
that the effect of underinflation must necessarily bring with 
it short life. In a tour through several garages in the city 
of New York it was found that the average pressure in tires 
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Fig. 3 — Curve showing the amount of contact of the tire in square inches 
in contact with the road surface at different pressures. It is well worth 
noting that the amount of contact is decreased by half when the pressure 
is increased from 40 to 80 pounds per square inch. 



was below 40 pounds per square inch and for a tire to be in- 
flated to 50 pounds or over was a rarity. The solution of the 
problem is to save labor and equip the car with some mechanical 



means of inflation which can be used at any given moment as 
soon as the tires show signs of falling below the standard. 
There seems to be a difference of opinion between tire makers 
as to what these standards should be but if the tires are inflated 
to the maximum that they will take they will last infinitely longer 
than if allowed to jog along like a consumptive. The fact of 
the matter is that the small amount of extra trouble entailed 
is too much for some while others do not seem to appreciate 
that it is as necessary to fill the tire with air which costs nothing 
as it is to fill the lubricator. The only difference is that without 
oil the car would refuse to go at all and would cost money to 
repair if it froze. The tire is a silent sufferer and the autoist 
instead of trying to help matters tries to put the blame on the 
tires. 



When the Radiator Becomes Clogged — To clean a honey- 
comb radiator of sediment the following method is recommended 
in preference to the use of a jet of steam. Prepare a 10 per cent, 
solution of potash. Heat it. When the boiling point is just 
reached pour it into the radiator after closing the pipes which 
in service lead to and from the motor. Stir every hour for 
12 hours by turning the radiator upside down. Pour the solu- 
tion out by way of the same opening at which it was poured in. 
Screw a hose with water under pressure into the opening at the 
opposite end and run a stream through for a few minutes. 



Speed Eats Up Gasoline Rapidly — It is not always the case 
that the most fuel is used on the very inferior road, since a car 
at a high rate of speed might burn up more gasoline on a good 
road than would be used by a car at a low rate of speed on a 
road not so good. 



How to Study the Magneto 

Using the Pittsfield as an Illustration 



Every owner or driver of an automobile should master 
the principles of the electrical system of his car and 
know the different tests to apply in case of break- 
down. Sometimes a small thing may place the car 
out of commission, which, if the owner knew how 
to remedy it, would save him considerable trouble. 



WHEN the happy possessor of a 
car brings his prize home for 
the first time he takes a keen 
interest in going over the car in detail 
and studying its different working parts. 
Some of the operations are simple and 
require no great extent of mechanical 
knowledge to master and others become 
clearer each day as the owner operates 
the car. The magneto, however, seems 
to be a part that works and beyond an oc- 
casional oiling receives little attention. As 
a matter of fact this is a good thing, as 
the more the magneto is fussed with the 
less likely it is to operate in a reliable 
manner. But there comes a time when 
the brushes need cleaning and the contact 
screws may require adjustment. It is well 
to know how to effect these minor opera- 



tions when the time arrives, but it is better still to become ac- 
quainted with the mechanism of the entire source of current. 

It is not necessary to take the magneto to pieces to effect this, 
but by studying a diagram the operation and relation of the work- 
ing parts can be mastered. The type of magneto shown in Fig. 
1 is made by the Pittsfield Spark Coil Company, is of the high- 
tension type, but instead of having the primary and secondary 




Fig. 1 — Two sectional views of the Pittsfield MaRneto, showing the relation of the different parts and 
the coil separate from the armature. 
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windings of the coil wound around the armature, as is the case 
in most high-tension magnetos, it is carried at the rear of the 
armature and contact breaker and is stationary. This is shown 
clearly in Fig. 2. 

Referring to Fig. 1, the armature A will be seen ; this is driven 
off half-time gearing and revolves in the magnetic field C. The 
field is comprised of four poles, two of which are the poles of 
the permanent magnets D, and the others are E, together with 
the iron core F of the coil. The rotation of the armature in the 
field generates in the winding of the coil G, an alternating cur- 
rent which, during each revolution of the armature, attains a 
maximum four times, which means that for each 90 per cent, 
rotation of the armature an ignition may be obtained. There is 
no necessity to use these four sparks, as in the case in point only 
two are used, the flywheel having to make two complete revolu- 
tions for the four cycles. 

As will be seen the armature is run on ball bearings which re- . 
quire little attention and carries at the driven end a gear wheel 
that operates the distributor, which will be considered later, and 
at the other a cam for operating the make-and-break device. Both 
the primary and secondary windings are located in the stationary 
coil shown in Fig. 9, which can be removed by disconnecting the 
wires and freeing the catch B. It is wound with a few turns of 
heavy wire in the primary winding and many turns of fine wire in 
the secondary. The coil will be seen in section in Fig. 1 at F and 
one end of the primary winding is connected to the field by con- 
tact and the other to the contact plate P which is screwed to the 
field insulated by hard-rubber plate and bushings. From this 
plate a brass contact piece Bi makes a connection to the platinum 
contact piece I in Fig. 9 and the platinum screw of the inter- 
rupter which is located behind the coil and access to which is ob- 
tained by removing the coil as above described. The contact 
piece is insulated from the interrupter plate which is in metallic 
connection with the field or ground. The contact breaker is of the 
conventional type in which a platinum screw held in contact with 
the fixed platinum screw by means of a spring is attached to a 
lever which is caused to oscillate by contact with the cam at the 
end of the armature shaft. The current generated in the pri- 
mary winding is short-circuited as long as the two platinum screws 
are in contact, as the lever is in metallic connection with the field. 
At the end of the lever there is a hard fiber cam which insulates 
the lever from the armature and when the cam lifts the lever the 
current is instantly interrupted. A condenser L protected by a 
housing is connected in parallel to the interruption of the plati- 
num points. 

The secondary winding is connected to the end of the primary 
winding at one end and the other leads to the conductor M in 
Fig. 1 by a metal bridge K. The secondary or high-tension cur- 
rent is conducted to the distributing brush R through the bridge 
K by means of conductors M and P, which are insulated from 
the metal parts of the magneto, the connection between these 
last two being made by the spring and carbon brush O. Th-: 

distributor plate 
has four metallic 
inserts set at 90 
degrees and these 
are connected to 
the spark plugs by 
means of high- 
tension cables. The 
high-tension cur- 
rent is carried as 
before stated to 
the carbon brush 
R which is caused 
to revolve ■ by 
means of gearing. 
The gear is in 
two to one rela- 
tion to the driv- 

-General view of the Pittsficld Magneto • _:„:_— „„ 

seen from the driven end ,n 8 pmion on 





Fig. 3 — Wiring diagram of the Pittsfield Magneto with independent coil and 
set of batteries. 




IW1 Button 
'apqulckljr for (Urthif. 



Groom 



Fig. 4 — Wiring diagram of the magneto using dry cells for starting and 
emergency purposes. 




Fig. 



Fig. 5 — Wiring diagram using a single vibrator coil and independent dis- 
tributor to two sets of plugs. 

the armature shaft and is attached to a shaft which runs on ball 
bearings, so that for every two revolutions of the armature shaft 
the carbon brush R makes one complete revolution. As the brush 
R passes over the metal inserts it transmits the high-tension cur- 
rent. The distributor plate can be seen at A in Fig. 2; it is fitted 
with a removable cover C, the bar B serving to hold it in place. 
By removing the cover the contact pieces or inserts as well as 
the carbon brush can be inspected and cleaned. It also offers a 
ready means for inspection as to which cylinder is about to fire 
and in case the magneto requires removal a certain method of re- 
placing same in position. By turning the motor so that one of the 
cylinders is on the dead center after compressing and rotating the 
armature of the magneto so that the line on the brush holder is 
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Fig. 6 — Voltage wave of alternating characteristic of the saw tooth variety 
somewhat conventional in magneto work 




Fig. 7 — Superimposed waves showing the lagging relation and other evi- 
dences characteristic of small alternating current generators. 




Fig. 8 — Current wave of the alternating saw-tooth form resultant of the 
voltage wave as shown in Fig. 6 



directly under the line on the distributor plate it is possible to 
replace the magneto and be sure that the firing will be correct if 
the wires are properly connected to the different plugs. The 
alteration of timing is effected by raising or lowering the lever 
L in Fig. 9, which changes the position of the field poles by means 
of the sleeve B in Fig. 1 to which the interrupter is attached. By 
this means the same efficiency of spark can be obtained in the ad- 
vance or retard position, making starting on the retard an easy 
matter and doing away entirely with the danger of back kick of 
the motor. 

A spark gap G is fitted as seen in Fig. 9, which allows the cur- 
rent to escape in case one of the plugs is out of order and go to 



earth. To short circuit the magneto a wire is fitted to terminal 
on the rear of the magneto. 

The wiring diagrams in Figs. 3, 4 and 5 show the different 
methods of wiring when a dual system is desired. 

Wave Forms of Voltage and Current with Alter- 
nating Characteristics Are Not the Same in a 
Magneto as in a Dynamo-Electric Machine 

Those who have given a measure of attention to the shapes of 
the waves of electromotive force and the resultant current gener- 
ated in dynamo-electric machines have found it advantageous to 
adhere to the sine form of wave as generated in a well-contrived 
machine, but in a magneto, instead of obtaining the full and 
regular sweep characteristic of the sine wave, the forms of 
voltage and current waves are more in keeping with Fig. 6 for 
the voltage and Fig. 8 for the current, whereas Fig. 7 shows the 
superimposing of waves, affording an insight of the lagging of 
one behind the other in the regular course. These waves are not 
identical in the respective makes of magnetos any more than they 
would be in the various designs of dynamo-electric machines. 
Referring to dynamos, while it is true that a preference is given 
to the sine form of wave, very few if any of them deliver cur- 
rent on a basis of precision in this regard. Referring to mag- 
netos, departure from a fixed form of the voltage and current 
waves is more marked, due to the fact that the magnetos are 
relatively small, hence difficult to make in conformity with the 
rather obscure laws that govern wave forms. Moreover, as prac- 
tice would seem to indicate, the abrupt reaching up of the voltage 
line, if it is accompanied by a somewhat full current component, 
is advantageous. The great question in ignition work is to have 
the spark definitely controlled as to time, and having accom- 
plished this task it remains to realize the maximum energy com- 
ponent These curves seem to match up to the fitting requirement. 



Car Needs Light and Air 

Body varnish is disastrously affected by a lack of pure, fresh air 
and plenty of light — it becomes green, spotty and discolored 
from too close confinement. 

Pure, fresh air brought into the storage quarters of the auto- 
mobile in a quantity sufficient to counteract the accumulating 
foul air, fetid odors and gases will prevent varnish spotting 
and loss of luster. It is a feature of economy in which the gar- 
age manager and automobile owner should alike be vitally inter- 
ested. 

Complaint on the part of owners and users of automobiles 
painted in dark colors is widespread concerning the greening 
and discoloration of the varnish, thus destroying to a greater or 
less extent the natural attractiveness of the colors and combina- 
tions of colors employed. This is due, for the most part, to 
the too close con- 
finement of the 
automobile in an 
insufficiently light- 
ed room. A lack of 
light affects the 
varnish disastrous- 
ly, and in greening 
and discoloring it 
the color over 
which it is used is 
likewise injured, if 
not rendered abso- 
1 u t e 1 y useless. 
This emphasizes 
the need of light 
to preserve the 

original and native Fig. o. — Rear-end view of the Pittsfield Magneto 
,. r , r • 1 showing the coil carrying the primary and sec- 
quallty Of the finish. ondary windings. 
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How Solid Fuel Is Made 

In the "Automobile Owner" {English), W. H. E. 
Humphreys tells something about the making of 
solid gasoline, stating the process in some detail, 
making observations as to the limitations, and re- 
flecting the future possibilities of this most interest- 
ing product, in which mutton fat is destined to play 
a part. 

TN response to my request," says the author, "I was given 
I a slice in an envelope," referring to the solid gasoline 
with which the experiments were made to find out what 
the product was made of and how it was compounded. The 
author goes on to say : 

"Now, as to the process of manufacture, I was fortunate in 
being able to learn something of this. Put briefly, it is explained 
the petrol is mixed with a small amount of sterine which has first 
been treated with hydrochloric acid. To this mixture is added 
a mixture of methylated alcohol which has first been treated with 
sodium hydrate. The two liquids are stated to unite with con- 
siderable energy and, after the addition of water, the gelatinous 
mass results. 

"It is claimed that the petrol so treated is far safer to handle 
than in the liquid condition, and no doubt this is so, for as jelly 
the activities of the petrol seem to a certain extent to be sus- 
pended. Thrown in the fire, the jelly burns very little fiercer than 
candle grease. I am told that, after exposure for 31-4 hours in a 
laboratory, the loss by evaporation was about 44 per cent, but 
one would think that this rate is more than sufficient to be 
dangerous. 

"From the chemical point of view a consideration of the proc- 
ess of manufacture is interesting as enabling one to form an 
opinion as to whether the so-called solid petrol is petrol at all, 
and if so, whence and how is the jelly derived. Perhaps I can best 
throw light upon the subject by describing a simple experiment 



any automobile owner with taste for chemistry can perform. Let 
us take, for example, about 9 cubic centimeters of petrol in a test 
tube and add, say, 1 cubic centimeter of powdered stearine. No 
action results, for the stearine does not dissolve in the cold 
petrol. Let us now heat up some water in a saucepan, and when 
the water is simmering, i. c, at about 160 degrees Fahrenheit, let 
us immerse the bottom of the test tube in the water and move 
it about in there so as to convey that temperature to is contents. 
The stearine will be found to have dissolved and the petrol will 
become clear. Now what have we ? Merely a solution of stearine 
in one of its most suitable solvents, and if we leave for a little 
time the solution just obtained, the stearine will come down as 
a hard, gritty precipitate as the petrol cools. 

"If, however, while the solution is still hot, we add a little 
caustic potash, there is an immediate and heavy deposit of a white 
opaque gelatinous nature. If, however, the caustic potash is dis- 
solved in alcohol and then added hot, the deposit comes down only 
as the solution cools, and is increased by the presence of a few 
drops of water, but in that case is not so clear and is more 
opaque. By holding the test tube horizontally and rolling it 
round the gelatinous mass deposits upon the sides of the tube, and 
may be scraped off and allowed to dry on blotting paper. This, 
I take it, is the solid petrol. 

"But what is it really? The addition of the caustic potash has 
produced a saponification of the stearine, with formation of 
stearic acid as the opaque deposit which is dissolved in the hot 
alcohol, but comes down as a gelatinous mass on slow cooling. 
One may collect the whole gelatinous mass and retain it, and 
I suggest that it will be found identical in every way with the 
so-called solid petrol. 

"Of course, the above experiment is only a rough one, per- 
formed without particular regard to quantities. The jelly will in 
this case be quite white, instead of brownish tint as in the com- 
mercial product, where methylated spirit and mutton fat can be 
used more cheaply, mutton suet consisting chiefly of stearine. 



Digest of the Leading' Foreign Papers 



Matter that is taken from foreign publications, selected 
for its value to the engineer, allowing that ideas that 
are well known in American practice will scarcely be 
worth recording in view of the value of space. 

Light Form of Piston — The sketch 
of a piston shown in Fig. 1 gives a 
good instance of what can be done 
with modern materials and methods. 
It is made of a special malleable iron 
and is machined inside and out The 
extra ring at the base will be noted. 
This is accommodated in a shoulder 
between which and the gudgeon pin 
lugs the trunk is of very light section 
indeed. Such a piston only a few 
years ago would have been regarded 
as suitable only for racing work and 
would very probably have been depre- 
cated even for that purpose; yet it is 
more than amply strong enough for its 
work and the increased life, as well as 
liveliness, which follows the use of such a light form of piston 
thoroughly justifies the extra work entailed in its manufacture- 
rs Autocar. 




Fig. t — Malleable iron 
oiston machined inside and 
out, cross drilled for light- 
ness 



Worm Change-Speed Gearing.— The gear illustrated in Figs. 
3 and 4 is mounted upon and forms part of the back axle; it 
provides a direct drive on all three forward speeds and also on 
the reverse. The driving shaft carries a worm pinion A, which 
meshes with the second and third 
speed wheels, marked respectively 
2 and 3. The driving shaft also 
carries a pinion B, which meshes 
with the first speed wheel and 
another pinion C, which gears 
with the back of the reverse wheel 
R. It will be understood that all 
the driven worm wheels revolve 
freely on the differential casing, 
and any one can be clutched 
thereto by means of sliding clutch 
members D E F. It will be seen 
that there is no relative motion 
between any worm wheel and its bearing parts when it is trans- 
mitting power. — The Automobile Engineer. 




Fig. 2 — Method of deter- 
mining the pitch of spiral 
gears. 



Spiral Gearing Calculations — It is common knowledge that 
the use of spiral and worm gears in automobile work is increas- 
ing, for these are now largely used for fan, pump, magneto, and 
camshaft drives, as well as for the final drive on the back axle. 
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Yet there are few text 
books dealing with the 
subject, and none of 
the usual pocket books 
give any help to the 
designer in laying out 
spiral gears. One of 
the chief difficulties en- 
countered is the cal- 
culation of correct 
gears to work in be- 
tween shafts, the rela- 
tive positions of which 
are fixed. And the fol- 
lowing method has 
been used by the writer 
in laying out such gears. 
If a and b are the 

numbers of teeth in a pair of spiral gears, P the diametral nor- 
mal pitch, 6 the angle of the teeth of "a" to the axis ; <t> the angle 
of the teeth of "b" to the axis : 
Then by the usual formula. 

a 

Diameter of pitch line of a = 

P cos 9. 
b 

Diameter of pitch line of b = 




Fig. 3 — Cross sectional view of a worm 
change speed gear mounted on the rear 
axle. 



P cos 

If the shafts are at right angles, cos <t> = sin 9 and the dis- 
tance between the shafts is half the sum of the pitch diameters. 

D = - { + 1 (>) 

2 [Pcos* Psin* I 
for any given value of a, b, and P. D will vary from infinity, 
when 8 = 0°, through a minimum value and up to infinity, when 
# = 90°. By differentiating we get 

ra sin * b cos 9> 



d D 1 ✓asin« bcos9\ 
d« 2P Vos' 9 sin' 9 J 



tan 9= 



(2) 



and equating this to zero we find 

a sin H = b cos' 8 

b_ 
a 

This gives us the angle which will give the minimum distance 
between centers for any given ratio, if the pitch is constant, 
or the largest pitch, if the ratio and number of teeth is constant. 

As the distance D passes from infinity to a minimum and 
back to infinity again it follows that if D is not the minimum 
value there are two values of * for each value of D, so that 
every spiral gear has a complimentary gear with the same num- 
bers of teeth, the same pitch, and the same shaft centers, but 
with a different angle of teeth and diameter of gears. The two 
values of 8 lie on opposite sides of the angle for minimum 
distance (2). 

There is no simple solution to the equation (1), except the 
graphic method which is founded on the following theorem, in 
which the case is at first confined to instances where the axes 
of the gears are at right angles. 

OX and OY in Fig. I. are drawn at right angles, and points 

a b 

A and B are marked, so that OA = — and OB = — 

P P 

If a straight line be drawn through R to meet OX and OY in 
a b 

Q and P then PR = and RQ = 

P cos 9 P sin 8 

Whence 

a b 

PQ = + = 2 D. 

P cos 8 P sin 9 



Along 



spaces 




Fig. 
change 
on the 



4 — Side elevation of the worm 
gear, showing three worms carried 
same abaft 



The application is as 
follows : — Suppose a 
gear ratio of two to 
one is required between 
two shafts, three 
inches apart, using 8P 
diametral normal pitch. 
Then, referring to Fig. 
II, draw OX and OY 
at right angles, and 
draw OC, 

b 

tan COX = — = Y*. 
a 

OY set off 
1 

: — = % in. 
P 

apart. Draw lines at right angles to OY to cut OC. Draw a 
line = 2D = 6 in. long on a strip of celluloid or marked off on a 
straight edge, and slide the ends of the line on OX and OY 
until the line passes through the intersection of OC and one of 
the parallel lines. There will be two lines UV through each 
intersection from O up to the limiting number of teeth, which 
in this case is twelve. The distance QV is the diameter of wheel 
u, the distance QU is the diameter of wheel a, and 9 is the angle 
of teeth on wheel a. 

The number of teeth in b is the number of pitches up to the 
point of intersection. The most suitable gear for the circum- 
stances can be selected by inspection of its angle and diameters 
without any calculation. 

If the diagram is made to a sufficiently large scale, the angles 
will be within 20 minutes of the correct size, thus reducing the 
field when the final calculation is required for detailing the gears. 

1 

If the module is used instead of — the results will be in milli- 
meters. P 

If the worm is to be cut in a lathe and has a pitch of L 
inches, then the line UV must be marked off with distances = 
L 

— measured from V, if a is the worm, and from U if b is the 
r 

worm, the lines being drawn when U and V are on the lines 
OX, OY, and one of the divisions of UV is on OC— From an 
article by J. L. Milligan, in The Automobile Engineer of Febru- 
ary, 191 1. 




Fig. 5 — Diagrammatic presentation in connection with the formulas for de- 
termining the proportions of the teeth of spiral gears. 
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Cylinder Walls and Motor Efficiency 

Cooling Problems Discussed by French Experts 



In internal combustion engines, and, in fact, in all thermic 
engines, a large proportion of heat produced is dis- 
sipated in various ways, preventing it from being 
fully utilised. This article from the pen of F. 
Carles, which appeared originally in La Technique 
Automobile et Aerienne, deals with thermic losses 
as they occur through the cylinder walls and com- 
pares the various types of motors in this respect. 

INTERNAL combustion motors, in a similar manner to all 
thermic machines, work along the same path, viz., that of 
turning heat into power. Experience, however, teaches one 
that this cannot be done completely, as a large part of the heat 
that is furnished is lost and expelled into the atmosphere in the 
form of non-transformed heat, an example of which is seen in 
the gas that passes out of the exhaust and the heat that is lost 
in the walls of the cylinders. 

The loss of calories* through the walls is due to the type of 
cycle adopted, which necessitates opening the exhaust valve be- 
fore the explosion stroke is completed. This loss could be con- 
siderably diminished by adopting another cycle than the Beau de 
Rochas, as, for example, a cycle with four or three unequal 
periods. But the Beau de Rochas cycle offers so many construc- 
tional advantages that it has not been possible up to the present 
to supplant it. 

These losses by the exhaust are more or less inevitable and 
can only be prevented by one known method, and that is by 
using weak mixtures at high compression. But even in this 
there are limitations. 

The only method of increasing the power at first glance 
seems to be to stop the loss of calories through the walls. It is 
admitted by every one that cylinders cannot work unless ade- 
quately cooled off either by means of water circulation, by air, 
or by a fluid or liquid of some description or other. It is neces- 
sary also to keep the heat of the walls sufficiently low so that 
the oil will not lose its body. It would appear, therefore, that 
the more the walls are cooled the greater will be the loss of the 
calories, for more of them will be carried off in the cooling fluid. 
The greater the number of calories that are removed, the less 
the work that will have to be performed in converting them into 
power, which seems to be logical. It remains, therefore, to cool 
the walls just sufficiently to prevent the oil from losing its body, 
which temperature in the case of good oil is about 250 degrees 
Centigrade. 

With water cooling it is necessary to maintain the tempera- 
ture of the exterior walls at 100 degrees Centigrade, but with air 
there is no limit. Unfortunately it is not possible to regulate 
the amount of cooling by air, and the necessity for certain parts 
of the motor, such as slide or exhaust valves, being kept at a 
relatively low temperature compels one to keep the walls of 
the cylinder cooler than would otherwise be necessary. 

It is proposed here to show how the inconveniences of water 
and air cooling can be overcome. Certain solutions were found 
which possessed a fusion point of about 150 to 200 degrees Cen- 
tigrade and with the same qualities as water inasmuch as they 
can be directed in circulation to the points desired, at the same 

'Calorie is the metric unit of heat. It is the amount of beat required 
to raise one kilogram of water one degree Centigrade at or near 4 de- 
grees C. One Uritish thermal unit equals 0.252 calories. One calorie 
equals 3.968 British thermal units. One calorie equals 426.8 kilogram 
meters, which equals 3087.1 foot pounds. 



time maintaining a fixed temperature which proves to be the 
most advantageous. M. Boursin made some experiments at the 
Conservatoire des Arts et Metiers, the solution that gave the 
best results being one that had a temperature of fusion of 170 
degrees Centigrade. M. Faroux gave the results obtained by 
M. Boursin in La Vie Automobile with this solution. They are 
given here, together with the reasoning that M. Boursin puts 
forward to justify the results. 

The inventor made three experiments, the first with his solu- 
tion as a cooling medium ; second by water cooling ; and the 
third with the Boursin solution, but after changing the lift of 
the exhaust valve. The results of these three experiments are 
as follows : 

1. Cooling by Boursin Solution 

Test commenced after allowing the motor to run for one hour. 

Mean number of revolutions per minute 1,130 

Corresponding power 4.22 horsepower 

Amount of gasoline consumption for two hours run.. 3 kilos. .054 

The metal radiator was maintained at a constant temperature 
of 40 degrees Centigrade. 

2. Cooling by Water 

Test carried out under the same conditions, commencing after 
the water reached a temperature of 93 degrees Centigrade. The 
chef du laboratoire gave the ignition advance an increase of two 
notches for this test. 

Mean number of revolutions per minute 1,160 

Corresponding power 4.25 horsepower 

Amount of gasoline consumption for two hours run. .3 kilos .557 
The same power was obtained, but with a 16 per cent, increase 
in consumption. 

3. Cooling with the Solution 

The third test was made with the solution, after having in- 
creased the lift of the exhaust valve by three millimeters, when 
the consumption decreased to 2 kilos .700. 

At the same time the power increased considerably. From 
these tests M. Boursin draws the following conclusions: 

The temperature of the exhaust is increased; therefore less 
calories are absorbed by the walls, giving more power. 

The evenness of the power output is characteristic. 

In order to take advantage of all the points that are contained 
in using the Boursin method one must act as follows : 

(a) If economy is sought after, it is necessary to decrease the 
induction by about one-third, retaining the same compression. 

(b) In order to increase the power to an equal consumption 
increase the sizes of the valves. 

M. Boursin theoretically justifies the results obtained by the 
following method: 

It is admitted that the heat transfer can only be effected by 
radiation or by conversion. 

1. By Radiation 

Let Q equal the amount of heat transmitted per square meter 
surface per hour expressed in calories. 
T = the temperature of the exterior surface. 

T = 273 + 1 

T' = the temperature of the interior. 

T' = 273 + t' 
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[ (100) C°°) 1 

As 

T = 473 T' = 323 

therefore Q = 1,830 calories. 
The total surface being 20 dm', the result would be 
Heat lost by radiation: 1,830 X 0.2 = 366 calories. 

2. By Conversion 

Supposing that 
T = the elevation of temperature, 
S = surface ventilated in square centimeters , 
V = speed of the air, 
Q = the heat given off in watts. 

550 Q 

T = 

S(i+o,iv) 

Expressed in joules (one calorie equals 4.160 joules). 

550 X 4.160 Q 

T = 

S (1 + 0, 1 v) 

If it is a case of calories per hour instead of per second and 
if S is reckoned in square meters 

Q 

T = 0.0637 

(Si + o, iv) 

and Q equals 1,067 calories, which makes a total lost in one hour 

1,067 + 366 = 1,433 calories. 
As the motor consumed during this time I liter .350 of gasoline ; 
then 1.35 X 12,000 = 16,200 calories have been expelled. 

Admitting the general idea that 50 per cent, is lost in the 
walls, 8,100 calories should have been accounted for. But only 
1,433 have been accounted fori Without wishing for a moment 
to re-echo M. Boursin, it is a fact that motors cooled by air 
have a greater power output in general than those cooled by 
water, which can be attributed to the cooling of the latter being 
less intense than in the former. 

Therefore, from a first glance it would Seem that an increase 
of power output of a motor can be expected from suppressing 
cooling by water and substituting a more appropriate method, or 
by utilizing lubricants capable of withstanding high temperatures. 
In other words, "the heat that passes through the cylinder walls 
is heat that can be turned into power, and any increase in this 
direction will increase the power" (Letombe). 

But other experiments seem to contradict those above related. 
For example, M. Hubert in his report on the test of the 1,200- 
horsepower Cockerill motor carried out in November, 1901, and 
published in the Revue Universelle des Mines (third part 1902), 
states that the thermal output of the machine was not affected 
by the circulation in the cylinder jackets being more or less ac- 
tive irrespective of the temperature at the point of leaving. It 
is well worth remembering that the temperature of the circulat- 
ing water can be altered from 30 or 40 degrees to 100 degrees 
Centigrade by varying the speed of the circulation, which gives 
a step from 60 to 70 degrees similar to that obtained by M. 
Boursin in his experiments. 

M. Letombe also made several experiments along the same 
lines, and arrived at the following conclusion, which is particu- 
larly interesting : 

"For a given motor the forms of the diagrams do not vary ; 
the sum of the heat dissipated by the walls and the exhaust is 
very nearly constant." 

Based on the results of his experiments M. Latombe built a 
theory for internal combustion motors which is very interesting 
and of which a portion applicable to the point involved is here 
briefly given. 

He states that to utilize the observations on the losses of 
calories through the walls and their relation to the indicated out- 



Showing by means of diagrams the propagation of heat through the walls 
of the cylinder during the four cycles of an internal combustion motor. 

put it is necessary to take certain indispensable precautions, be- 
cause phenomena are so complex in motors that it is very easy, 
through inadvertence, to attribute losses to the wall that do not 
exist. At the outset only indicated power must be taken into 
consideration, and the motor should be tested to make sure that 
piston and valves work freely, because the mechanical output of 
a motor can vary with the temperature of the cylinder jacket. 

For example, if a piston is a very exact fit and the cylinder 
jacket is maintained cold, the latter could not expand perceptibly. 

On the other hand, the piston, if it is not cooled, will expand 
and have a tendency to bind in the cylinder and the mechanical 
loss will be high. But if the water in the jackets is allowed to 
attain a good heat the piston will take up the play necessary to 
its good operation and the motor will give a larger output for 
an equal amount of fuel. 

Remarks of this character in connection with tests nearly al- 
ways attribute the augmentation of power to the diminution of 
loss through the walls. The observation of indicated work puts 
such an error in the shade. On the other hand if the pistons are 
not a good fit or the oil used for lubrication of the cylinders is 
not capable of resisting high temperatures, an increase of effec- 
tive power can be obtained by lowering the temperature of the 
water in the jackets. This proves that in changing the form of 
water circulation around the cylinders it is possible that certain 
slight modifications can be made that will greatly influence the 
results. 

Difficulties that are encountered in carrying out tests on inter- 
nal combustion motors are often conducive to erroneous conclu- 
sions. Furthermore, certain experiments have caused those 
carrying them out to fall into the mistake of believing that 
heat was lost through the metallic walls at a high rate of speed. 
M. Letombe relates the following experience : "Taking two 
motors, one with the crankshaft at rest and the cylinder filled 
with a normal combustible mixture, the other allowed to run 
and the circulating water made to pass after heating from the 
latter through the jackets of the stationary motor, it was pos- 
sible to maintain the walls of the two cylinders at the same tem- 
perature. A pre-determined mixture was introduced into the 
cylinder of the first motor artificially and exploded and the pres- 
sure developed was observed. This pressure gave a loss of heat 
nearly as great as when the cylinder was in a cold state." The 
conclusion drawn from this was that the working cylinder would 
lose as much and that the circulating water in the jackets car- 
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ried off a large quantity of heat that could be transformed into 
power. 

But as the author rightly remarks, the cylinder of the station- 
ary motor was not under the same conditions, in point of view 
of absorption of heat of the walls, as the motor that was run- 
ning. In order that this could be so it would be necessary to 
admit that at all times the two faces of the walls of the cylinders 
cooled by a current of water remained at the temperature of 
that water. 

Quite the contrary is the case, however, and there is a great 
difference in the temperature of these two faces of the cylinder 
while the motor is running. The one in contact with the cooling 
water is maintained at the temperature of the water, whereas 
the other face conforms to the temperature of the gases en- 
closed in the cylinder. As a matter of fact it takes the heat a 
much longer time to traverse the walls of the cylinder than it 
takes for a cycle to be accomplished. Time, therefore, plays an 
important part in the question of the transmission of heat 
through a body. The following test, which has often been made, 
confirms this point of view : From a motor that is cold take 
the first curve of the indicator diagram corresponding to the 
first explosion. Although it is cold it shows that the pressure 

C 

of the gas rises relatively little and the exponent 7 = — of the 

c 

power stroke curve attains the very elevated values of 1.5 to 1.6. 
Much heat is lost in the cold walls, but as soon as the cylinder 
is warmed up the pressure increases normally and the V of the 
power curves ranges between 1.3 and 1.35. The heat is there- 
fore accumulated in the walls until it reaches a point of equili- 
brium limiting quickly the absorption of heat during the ex- 
plosion and power strokes. 

Another experiment is as follows: Having a motor on a 
test running at full speed, the water circulation was increased 
in the jackets so that the temperature of the ingoing and out- 
going flow varied a few degrees. Having obtained this result, 
the throttle and the cock on the water inlet are closed simul- 
taneously and the motor is allowed to stop. The readings on 
a thermometer, after it has been placed in the jacket of the cylin- 
der, can be observed to gradually rise and sometimes after a 
few minutes reach boiling point. The slowness of the transmis- 
sion of heat through the wall is thus demonstrated. But if the 
heat passes through the walls slowly the two faces of this wall — 
or, to borrow M. Letombe's well-turned expression, the "pelli- 
cules" — both interior and exterior, are, so to speak, balanced by 
the fluids that bathe them. 

M. Letombe recalls the experiments of M. Marcel Deprez. 
"When a gas traverses from one end to the other a pipe kept 
at a mean temperature, provided that the pipe is long enough 
to allow all of the gas molecules in their passage to come in 
contact with the metal wall, a thermometer placed at the exit 
where the gases escape will show that the gas, no matter what 
the speed of travel (in the case of the experiment it was one 
meter to one hundred meters), always heats practically to the 
same number of degrees." 

As the wall of the tube used, although very thin, could not be 
considered a negligible quantity because air was passed through 
it, varied from one to one hundred meters per second, observa- 
tions showed a decrease of several degrees of tmperature which 
occurred between the two walls of the tube by reason of the 
slowness of heat transmission through conductibility. This ex- 
perience shows that the change of heat from molecule to mole- 
cule should be considered to take place instantaneously. 

M. Letombe took up the experiments of M. Deprez, complet- 
ing them along the lines that he was following. Instead of 
taking a thin tube he took a thick one. After having made cer- 
tain that the temperature of the tube was uniform by means of 
a bath of boiling water, that surrounded it, he passed cold air 
through it at high speed. At the start of the experiment it was 
found that the temperature of the air practically took the same 
temperature as the bath, but nearly immediately afterwards the 



temperature gradually decreased. This experiment shows two 
things : 

1. That air in motion heats instantaneously when it comes in 
contact with a hot wall. 

2. That the transmission of heat through the walls is far 
from being instantaneous, and on the contrary is slow, because 
a speed of air current is found for which the transmission can- 
not be fast enough to prevent a decrease in the temperature. 

M. Letombe made another and still more convincing experi- 
ment. A thick tube was installed but not heated, so that it was 
possible to alternately circulate through it for a few seconds 
currents of hot and cold air. A thermometer placed at the exit 
of the tube showed an increase of the temperature of the cold 
air, bringing it up practically up to the temperature of the hot 
air. This phenomenon was more noticeable the faster the in- 
jections of the cold and hot air were made. 

The following are the postulates from which the author of 
this theory takes his different experiments and on which he- 
bases his theory : 

1. In a gas all the parts of which are in equal movement (mo- 
tion) the molecules possess a relative motion to each other,, 
which causes them to strike each other with such rapidity that 
there cannot exist practically any perceptible difference of tem- 
perature at any point of the mass. 

2. When a gaseous mass strikes a wall of metal the internal 
"pellicule" of such wall is put, in an inconceivably short space 
of time, in the same state of heat as the mass and follows it in 
all its heat variations. 

3. If on the contrary the transition of the heat is slow to pass 
through metal walls it shows that the molecules of the metal do- 
not possess the extreme mobility possessed by the molecules of 
the gases. 

If the preceding remarks are applied to the cylinder of an in- 
ternal combustion motor it means in so many words that during; 
the time the motor is running the pellicule of the wall of the 
cylinder that comes in contact with the cooling water is always- 
maintained at the temperature of the water, and that the in- 
terior pellicule on its side is constantly maintained at the tem- 
perature of the gases that strike. The transmission of the heat 
through the walls cannot be carried out from one face to the 
other effectively inasmuch as the gases that strike this wall do 
not suffer from their own expansion a decline in temperature 
more rapid than the speed which the propagation of heat occu- 
pies to traverse these walls, in which case an inverse phenom- 
enon is produced and the gases take from the walls the heat that 
they had imparted to them a moment before. 

Therefore during the moment of exhaust a certain amount of 
heat penetrates the walls; during the suction stroke this heat 
is taken back by the incoming gas; during the compression this 
operation still goes on. At the moment of explosion there is 
an increase in heat. The interior pellicule immediately becomes- 
equal in temperature to the gas ; the heat penetrates the wall. 
But as the expansion immediately follows the explosion the 
quantity of heat given off the wall rapidly diminishes and the 
calories have not the time to escape. They return in the cycle 
and are absorbed. 

M. Letombe concludes with the following statement : "In- 
reality the heat only traverses the walls of the cylinders by pul- 
sations, the active part of which takes place during the exhaust 
period. In other words, in internal combustion motors the sum 
of the heat lost through the walls and through the exhaust is 
practically a constant which only depends upon the cycle 
adopted." 

The three following examples confirm this manner of viewing 
the situation: 

1. Whenever it is found possible to diminish the loss of heat 
through the walls in a motor through the water circulation it 
will be found that the heat losses augment through the exhaust 
and inversely. 

2. In big motors particular attention must be paid to the- 
cooling of the exhaust valves. In these machines, as a matter 
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of fact, the cooling of the walls is more difficult; on account of 
their weak surface and their thickness the gases escape at a 
higher temperature. 

It is known, however, that the interior surface of a one-cyl- 
inder motor does not increase in proportion to its volume. 

Taking D as the diameter of a cylinder and L the length the 
interior surface can be expressed by the following, including 
ends: 

D 1 

S = 2 (-irDL 

4 

and the volume 

w D* L 

V = 

4 

By the following equation 




which value diminishes as L and D increase. 

Based on this form of reasoning, one concludes that because 
the influence of the detrimental surfaces decreases with the vol- 
ume large motors should have a very much better efficiency than 
small motors. -M. Letombe gives the example of two motors, 
one with a 300 millimeter bore and 100 millimeter stroke giving 
20 horsepower and the other with a bore of 600 millimeters and 
a stroke of 800 millimeters giving 100 horsepower. The rela- 
S 

tion in the first case of — is 1.84, and in the second motor 0.91. 
V 

If the first motor were to lose 40 per cent, of heat through 
the walls then the second would only lose 20 per cent. The out- 
put of the second ought to be 20 per cent, greater than the first. 
In practice this is not the case. The difference, should any ex- 
ist, is much less and perhaps is due to the mechanical efficiency 
or other purely constructional causes. 

3. A last remark which seems to prove that the advantage on 
the walls does not seem to add anything to the cycle is the fol- 
lowing : 

In two-cycle motors with air-cooling the loss through the 
walls is not much above 18 per cent, instead of from 30 to 35 
per cent., as is the case with four-cycle motors. Provided that 
the compression of both is equal, no superiority can be claimed 
for the first over the second, and as a matter of fact the inverse 
is the case. 

Here one is confronted by two different conclusions. On the 
one side the experiments of M. Boursin show that greater effi- 
ciency can be obtained from air-cooled motors, from motors with 
hemispherical sleeves and from the Gobron Brille motor. On the 
other hand the experiments made by M. Letombe and the ex- 
amples he gives to prove the truth of his theory; the example 
of the large motor and the two-cycle type, etc. 

How is it possible to harmonize these apparently opposed re- 
sults? What is the truth? What is actually the influence 
of the walls? Is it advisable to urge inventors on in their ef- 
forts along the lines that by decreasing the loss of heat through 
the walls they will obtain better efficiency, or is it time to cry 
"Wrong route!" 

The author does not pretend to solve the problem, the im- 
portance of which is apparent to all. He simply places it in all 
its phases and analyzes it as much as possible in order to draw 
out the points that are clear and to state those that are not clear. 

The points that are clear are: 

1. The heat takes much longer to traverse the walls of the 
cylinder than it takes for a cycle to accomplish its work. 

2. The surface of a metal wall follows instantaneously the 
temperature of the liquid that washes it and follows the varia- 
tions of temperature of the liquid. 

These two points do not confirm or refute the two theories 
presented. Admitted that the heat traverses the cylinder walls 



only slowly, and in any case more time than it takes for two 
revolutions of the motor, and admitted that the internal pellicule 
is always at the same temperature as the gas in the cylinder, it 
does not necessarily follow that the heat does not escape only 
during the exhaust stroke. , 

However, this seems probable. At the firing moment the heat 
accumulates in the walls. If the firing ceases before the opening 
of the exhaust valve, a certain amount of this heat is given 
back to the gas ; if the deflagration does not terminate in the 
cylinder (a case where the mixture keeps alight a long time), 
the amount of heat accumulated is very high and the tempera- 
ture in the cylinder remains practically constant. There is only 
reconveyance during the exhaust stroke. As a matter of fact 
it is known that motors of this sort have a very hot exhaust 
and heat up. 



Inaccessible Piping to He Avoided — Piping is sometimes so in- 
stalled as not to be accessible ; this is really much to be avoided, 
since it is just such installations that are likely to give trouble, 
as piping so placed will have a hole chafed in it, and in cramped 
quarters no one can be sure the piping does not rub against edges 
of laterals, on the chassis. 



Calendar of Coming Events 

Catalogue of Future Happenings in the Automobile World That 
Will Help the Reader Keep His Dates Straight—Shows, 
Race Meets, Runs, Hill Climbs and Other Events. 



Shows and Exhibitions. 

April 12-15 Sioux Falls, S. D., Annual Show. 

April 26-29 Utica, N. V., Annual Show, State Armory. 

Race Meets, Runs, Hill-Climbs, Etc. 

April 20-22 Lancaster, Pa., Three-Day Endurance Run, Lancaster 

County Auto Trade Association. 
April 2a New York City, Commercial Vehicle Parade, Motor 

Truck Club. 

April 22 Redlands, Cal., Annual Hill Climb. 

April 29 Guttenberg, N. J., Track Races. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

April 29 Philadelphia-Atlantic City Readability Run. Quaker 

City Motor Club. 

May 16-19 Washington, D. C, Four-Leaf Clover Endurance Run. 

Automobile Club of Washington. 

May 25 Chicago, III., Fuel Economy Test, Chicago Motor Club 

May 27-31 Ohicaso, 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, 111., Tour to Indianapolis, Chicago Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-MJle International 

Sweepstakes Race, Motor Speedway. 

June is, 16, 17 Dayton, O., Midsummer Meeting Society of Automobile 

Engineers. 

June 19-25 Glidden Tour, Washington, D. G, to Ottawa, Canada. 

June 22 Algonquin Hill Climb, Chicago Motor Club. 

Aug. 25-26 Elgin, III., National Stock Chassis Road Race, Chicago 

Motor Club. 

Oct. 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Foisicn Fixtures. 

April 16-23 Prague, Austria, Annual Show. 

April 23-28 Modena, Italy, Touring Car Contests. 

May 1-15 Turin, Italy, Automobile Salon. 

May 7 Sicily, Targa Florio Road Race. 

May >4 Barcelona, Spain, Catalona Cup Road Race. 

May 21 Ries, Austria, Hill-Climb. 

May 25 Meuse Hill-Climb, Belgium. 

May 25 Le Mans, France, Touring Car Kilometer Speed Trials. 

May 28 Le Mans, France, Hill-Climb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

June 1 Bucharest, Roumania, Speed Trials. 

June 4 Trieste, Austria, Hill-Climb. 

June 18 Boulogne, France, Voiturette and Light-Car Road Races. 

June 25 Sarthe Circuit, France, Grand Prix of Automobile Club 

of France. 

une 25-July 2 International Reliability Tour. Danish Automobile Club. 

uly 5 to 20 Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

July 9 Susa-Mont Cenis Hill-Climb. Italy. 

July 13-20 Ostend, Belgium, Speed Trials. 

July 21-24 Boulogne-sur-Mer, Race Meet. 

Aug. 6 Mont ventoux, France, Annual Hill-Climb. 

Sept. 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept. 9 Bologna, Italy, Grand Prix of Italy. 

Sept. 10-20 Hungarian Voiturette and Small-Car Trials. 

Sept. 16 Russian Touring Car Competition, St. Petersburg to 

Sebastopol. 

Sept. 17 Semmering, Austria, Hill-Climb. 

Sept. 17 Start of the Annual Trials Under Auspices of I'Aulo, 

Fiance. 

Oct. 1 Gaillon, France, Hill-Climb. 
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\A 1SDIRECTED energy is the greatest economic 
waste in our form of civilization. There is no bet- 
ter illustration of this fact than is shown in the following 
extract from publicity that was sent out by the American 
Automobile Association on April 7, in the light of the 
information that is imparted in the leading article of 
The Automobile of this issue. The A. A. A. stuff reads: 
"Federal aid in road building was the most im- 
portant subject discussed at the April meeting of 
the Executive Committee of the American Automo- 
bile Association, held at the national headquarters, 
437 Fifth avenue, New York. Throughout the en- 
tire country highway improvement is commanding 
greater attention than ever before, and the motor- 
ists have learned that much of the work connected 
with the betterment of road-traveling conditions 
comes to them because of their intra-state and inter- 
state touring." 

In the meantime the roads under the noses of the offi- 
cials of the A. A. A. are so down at the heels that the 
automobilists who are supposed to be benefited by na- 
tional organizations are so served that $20,000,000 would 
scarcely pay for the tires that are being ground to powder 
in a single year. It is not to be inferred that the A. A. 
A. is in duty bound to advocate good roads, or, better 
yet, pavement, for New York City, but if its influence is 
so great that it can interfere without getting its tail 
pinched, as it were, with the workings of the Office of 



Public Roads, in Washington, what a boon it would be 
were some of this influence brought to bear upon the 
Mayor of New York for the good of the automobile 
industry ! 

* * * 

DUTTING money into pavement, or other forms of 

* street improvement, is like casting it into the sea if 
the pavement is not kept in a state of good repair, and 
that New York City has a sea of this character that will 
soon swell into the proportions of an ocean is one of the 
points that we may be sure of unless some way can be 
contrived to get rid of the officials who are responsible 
for the present state of affairs. Such a condition of 
things cannot be imagined as ever having existed before, 
and to merely call attention to the facts in the matter, 
hoping that the officials will get busy, is an idea that 
should be abhorred by every man who has any business 
training at all. No man of normal mind would think 
of retaining in his service the class of talent that allows 
the pavement to depreciate to a point where, if there is 
any of it in good condition, it takes a whole day to find 
it. It is scarcely necessary to point out the present de- 
plorable state of the pavement on Manhattan Island — 
every automobilist knows all about it. The only question 
is, what shall be done ? Are we to be pestered by insane 
automobile legislation year after year and stand for 
"chuck holes" in lieu of pavement besides? Will history 
relate how upwards of 40,000 automobile owners in New 
York City, representing $150,000,000 in automobile in- 
vestments, were too docile to say "boo" ? 

* * * 

I F there is no organized body of automobilists who will 

* undertake to tell the Mayor of New York what 
should be done about the repairing of the streets, would 
it not be a good idea for the automobilists to rally around 
themselves and put the question ? Broadly speaking, is it 
not true that this is a condition that amounts to a dis- 
ease in America ? We are assessed for streets and roads ; 
the money goes ; the streets are "improved" ; the officials 
in charge then point with pride to the good that must be 
traced to their industry, and the decaying process starts 
at this point. What possible sense is there in investing 
money, heaps of it, in pavement, if the investment is not 
to be conserved ? Certainly there is a remedy ; it does 
not lie in accepting the promise of that type of offi- 
cial who is afraid of offending some one if he makes a 
protest. The protest must be made ; it must be followed 
up by another one, and the third protest must bound 
along on the heels of the second — action is the thing. 
Get busy ! 

* * * 

D EORGANIZING the A. L. A. M. into the "Automo- 

* bile Board of Trade" is an accomplished fact. The 
life of the A. L. A. M. was a long period of virile action 
on the part of the capable officials who had the welfare 
of the automobile industry at heart. The new plan is 
one of wisdom bounded by ample opportunity for dis- 
tinguished service, and it is nothing less than this type 
of service that is to be expected from the body that is 
destined to serve as a sheet-anchor for the industry that 
has leaped from its position of precarious obscurity to 
third place in the list of American industries within a 
little more than a decade. What the A. B. of T. proposes 
to do is indicated by the name that it has taken. 
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A. hf. A. M. Passed Out of Existence 

A. B. of T. Has TaRen Up the WorR 



Following the meeting of the Board of Managers of 
the Association of Licensed Automobile Manufac- 
turers at the New York headquarters, April 5, the 
manufacturers perfected plans for the formation 
of an organisation to be known as the Automo- 
bile Board of Trade to succeed the A. L. A, M. 

AT the A. L. A. M. meeting with President Clifton in the 
chair, Colonel George Pope, on behalf of the Show Com- 
mittee, reported the result of the recent show at Madi- 
son Square Garden, which exceeded in attendance, in the number 
of exhibits, and in profits, any previous exhibition of the kind. A 
dividend of 50 per cent, was declared and a vote of thanks ex- 
tended to the Show Committee. In accordance with the usual 
custom the dates for next year's show will be the second and 
third weeks in January, the show opening on January 6. 

Among those at the meeting were: D. S. Ludlum, Autocar 
Co.; J. W. Lambert, Buckeye Mfg. Co.; James Whittemore, 
Buick Motor Co. ; Hugh Chalmers, Chalmers Motor Co. ; H. W. 
Nuckols, Columbia Motor Car Co.; M. S. Hart, Corbin Motor 
Vehicle Corp.; B. A. Becker, Elmore Mfg. Co.; F. P. Delafield, 
Everitt-Metzger-Flanders Co.; G. H. Stilwell, H. H. Franklin 
Mfg. Co. ; Elwood Haynes & A. E. Starbuck, Haynes Automo- 
bile Co. ; E. H. Broadwell, Hudson Motor Car Co. ; A. N. Mayo, 
Knox Automobile Co. ; S. T. Davis, Jr., Locomobile Co. of 
America. ; H. A. Lozier, Lozier Motor Co. ; F. F. Matheson, 
Matheson Motor Co. ; Wm. T. White, Mercer Automobile Co. ; 
Wm. E. Metzger, Metzger Motor Car Co. ; James W. Gilson, 
Mitchell-Lewis Motor Co.; Wm. H. VanDervoort, Moline Auto- 
mobile Co. ; E. J. Moon, Moon Motor Car Co. ; C. C. Hanch, 
Nordyke & Marmori Co. ; Geo. C. Daniels, Oakland Motor Car 
Co. ; M. J. Budlong & S. D. Waldon, Packard Motor Car Co. ; 
L. H. Kittredge, Peerless Motor Car Co.; Chas. Clifton & Wm. 
B. Hoyt, Pierce-Arrow Motor Car Co. ; George Pope & A. L. 
Pope, Pope Mfg. Co. ; R. E. Olds, Reo Motor Car Co. ; Geo. J. 
Dunham, Royal Tourist Car Co.; R. H. Salmons & G. C. Gor- 
don, Selden Motor Vehicle Co. ; F. B. Stearns, F. B. Stearns Co. ; 
I. H. Page & Harry Fosdick, Stevens-Duryea Co. ; C. F. Redden, 
Studebaker Automobile Co.; E. P. Chalfant & F. R Humpage, 
E. R. Thomas Motor Co. ; Windsor T. White, Waltham Mfg. Co. ; 
John N. Willys and G. W. Bennett, Willys-Overland Co. ; Thos. 
Henderson, Winton Motor Carriage Co.; Alfred Reeves, General 
Manager A. L. A. M. 



Industry Supports Critical 
Inspection 

WHATEVER conservative ideas may have been indulged in 
by the captains of the automobile industry seem to 
be expanding under the sunshine of April days, and the advent 
of the selling season. A brief visit to a few leading manufac- 
turers reflects a substantial confidence in the industry for the 
present year. In most cases a somewhat curtailed output is re- 
gretted and reports from the great sales centers indicate an in- 
creasing rather than a diminishing demand for standard pro- 
duction. Most reassuring is the quality offered the consumer. 
Numerous refinements coupled with closer inspection and most 
exact finish are rapidly placing the buyer in a position to receive 



full value in standard purchases whatever may be his selection 
and leaving open to him the option of pleasing design somewhat 
independent of mechanical detail. The high quality of the year's 
product will substantially increase the demand and the legitimate 
development having been discounted will assist in putting the 
business of the year on a sound financial basis. 



Glidden Trophy Suit Goes Over Sixty Days 

Another long delay must intervene before the final decision 
in the Premier-Chalmers litigation over the Glidden Trophy of 
19 10 is settled. Supreme Justice Josiah T. Marean before whom 
the hearing was had in Brooklyn has adjourned the case until 
June 7. In the meantime a commission will take testimony in 
various parts of the country as to the bona-fides of the claim 
that the Premier 6-60 cars were equipped with the oil-pump and 
tank which was brought into question after the Glidden tour. 

The court held at the opening of the hearing that the burden 
of proof was upon Chalmers and A. A. A. to show that 57 of 
the Premier 6-60's were not equipped with the oiler and Harold 
O. Smith, president of the Premier Co. had testified that the 
factory records at hand were incomplete to show that his com- 
pany had sent out that number of cars. 

Judge Marean's rulings were to the effect that when the A. A. 
A. accepted the entry of the Premier; passed upon the stock 
status of the car prior to the event, and allowed it to compete 
that the A. A. A. was not entitled to foreclose the right of the 
Premier to the trophy unless fraud was shown. 



S. A. E. Committee on Solid Tires 

Recommendations covering the sizes of wheels for solid tires 
have been made by the Division on Wheel Dimensions and Fast- 
enings for Solid Tires, of the Society of Automobile Engineers. 

The following prominent members of the tire industry were 
present at the session : W. H. Allen, P. E. Bertsch, A. A. 
Brewster, I. J. Firestone, James L. Gibney, E. R. Hall, P. W. 
Litchfield, F. F. Phillips, E. S. Roberts, O. D. Smith, B. C. 
Swinehart, J. W. Thomas, O. J. Woodward, W. W. Wucheter. 

The committee recommended that all wood wheels for solid 
tires shall be fitted with a permanent iron band. 



A. L. A. M. Assessed for Selden Suit 

A final decree was entered on April 6 in the United States 
Circuit Court in the Selden automobile patent case. As The 
Automobile related at the time, the Selden contention was 
reversed in the Circuit Court of Appeals, with costs to the plain- 
tiffs. In the final decree, which followed the decision of the 
Circuit Court of Appeals, the plaintiff has been assessed for 
costs in the amount of $31,880.42. 



A. C. A. Elects Full Set of Officers 

Officers of the Automobile Club of America were elected 
Tuesday night as follows : Henry Sanderson, president ; George 
W. Perkins, vice-president; Robert L. Morrell, second vice- 
president ; Edward Shearson, third vice-president ; Dudley 01- 
cutt, 2d, treasurer ; Governors : Henry Evans, Henry R. Taylor, 
F. D. Underwood and George F. Baker, Jr. 
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BrooKlands' Opening Meet 

Typical English weather prevented a large attendance at the in- 
itial meeting of the year on the famous track, but eight races 
were successfully run off. The 27.3 Bent finished first in 
three of the six events for automobiles, the scheduled aero- 
plane contests having been abandoned by reason of the high 
winds. 

BROOKLANDS track at Weybridge, Surrey, is about 20 
miles from London by road or rail, and owing to the 
Arctic weather conditions that prevailed the first meet of the 
season was not so well attended as might have been expected. 
The paddock, however, as seen in Fig. 2, was comfortably filled, 
leaving the more popular-priced parts comparatively empty. 
Despite a biting cold wind and an occasional flurry of snow some 
fast times were made. From previous performances of the cars 
either in races or practice runs a set of handicaps are worked out 
and most of the races are run on a handicap basis. 

Several notable absentees were the Vauxhall Star and Sun- 
beam, which last year furnished a good deal of the sport. The 
15.9-horsepower Singer, however, showed a good turn of speed, 
winning the third 76 miles per hour handicap from scratch at 
an average speed of 76.5 miles per hour. Two Mercedes, both 
owned by Mr. Gordon Watney, came in second and third. There 
were ten entrants in this race, which was for cars whose ob- 
served speeds or probable speeds came within the limits of from 
50 to 76 miles per hour. 

The next event scheduled was a match between the Sunbeam 
and the above-mentioned Singer, but the Sunbeam failed to put 
in an appearance. Its place was filled by a Benz, rated at 27.3 
horsepower, which proved the winner over the five miles at an 
average speed of 81.25 miles per hour. The Singer came in about 
40 yards behind and was perceptibly gaining. 

The next race was another handicap for cars that could attain 
a speed of from 40 to 60 miles per hour. The limit car led for 
a long time, but was later overhauled by a newcomer, a Multi- 
Two, which had a start of 2 minutes 28 seconds in a race of 5 3-4 
miles. The winner's speed was 43 1-2 miles per hour. 

The next item on the program was to be for the Aggregate 
Time Flight Competition for aeroplanes for which there were 
twelve entries, but the tantrums of Boreas kept the aeroplanes in 

their sheds. 

The fifth number 
on the program was 
the March Private 
Competitors' Han- 
dicap, in which 
three cars faced 
the starter. But 
two finished, how- 
ever, first place go- 
ing to the Benz, 
which had 30 sec- 
onds start over the 
Mercedes over a 
course of 5 3-4 
miles. The win- 
ner's time averaged 
76 miles per hour. 

Six cars took 
part in the 100 miles 
per hour handicap, 
which resulted in a 
ding-dong fight be- 
tween the IS-9 
Singer and the 27.3 
Benz, the latter 
winning by the nar- 
row margin of 1 
second. The win- 
ner's speed was 86 




miles per hour. The meet wound up with a two-mile sprint, 
with the contestants in the preceding race pitted against each 
other. The Singer put up a game fight, but was handicapped by 
a leaking radiator. 

Two motorcycling events were sandwiched between the differ- 
ent car races, the winner's speed rate in one event being 55 1-2 
miles per hour. The summary : 



Finish. 

1. 15.9 h. 

2. 35 7 >>■ 

3. 48.6 h. 



27.3 h. 
1 5-9 h. 



Car. 



THE THIRD TC M.P.H. HANDICAP 

Driver. 



6.2 h. 



27.J h. 
596 h, 



27.3 h, 
15.9 h 
27.3 h 



27.3 h. 
15.9 h 
59.6 h 



Singer. . . 
Mercedes. . 
Mercedes. 



Start. 
M.S. 

.G. O. Herbert Swatch 

.E. Tenant 0:54 

.F. Sampson 0:27 

MATCH RACE 

Benz L. G. Hornsted 

Singer G. O. Herbert 

THE FIRST «0 M.P.H. HANDICAP 

Multitwo R. W. A. Brewer. 2:28 

Jackson S. Hunt 3 = «0 

Sizaire A. Bray 0:52 

THE MARCH PRIVATE COMPETITORS' HANDICAP 

Benz A. T. Craig ° : 3°. 

Mercides D. Spies Scratch 

THF THIRD 100 M.P.H. HANDICAP 

Benz L. G. Hornsted 0:33 

Singer G. O. Herbert 1:03 

Benz G. Wilkinson 0:45 

THE MARCH SPRINT RACE 

Benz L. G. Hornsted 0:07 

Singer G. O. Herbert 0:15 

Itala R. Wildegose Scratch 



Club's Treasury Shows Nice Balance 

Showing a considerable balance on the right side of each of its 
funds, the annual report of the treasurer of the Automobile Club 




Fig. 



-Nearing the winning post on the home stretch, as seen from the 
paddock 



Fig. t — One of the contestants, a Multi-Two, 
approaching the finishing line. Note the attitude 
of the driver, whose hands alone are visible. 



of America has been submitted t*-Jhe club. The general balance 
sheet presented by Dudley Olcutt;' 2d, treasurer, shows that the 
assets of the club on February 28, 191 1, were $1,015,981. This 
sum is divided into the following heads: Property and equip- 
ment, $806,796; working assets, $33,715; current assets, $166,974, 
and sinking fund, $8,493. The liability side of the sheet shows 
a balance of $43,592 resulting from operations of the club during 
the year which is carried over in the surplus account. The sur- 
plus of the organization is placed at $389,93°- 

The expenses of the club, including clubrooms, bar, grill, com- 
mittees, office, fixed charges, depreciation, general expenses and 
the item of $43,592 referred to above as surplusage, amounted to 
$210,828 during the fiscal year. Against this are credited dues, 
interest, garage charges, except rentals for space, machine shop 
earnings and the club journal. 

The new building account shows assets of $1,095,470. The 
liabilities under this head consist of first and second mortgages 
amounting to $704,000 and other items. 

The report was made up in pamphlet form and was published 
under date of April 7. A firm of certified accountants audited it. 



Digitized by 



Google 



April 13, ign 



THE AUTOMOBILE 



927 



Fiat First in 24-Hour 

Winner covered 1491 miles in the twice-around-the-clock journey, 
with a 30-horsepower Cadillac only 43 miles behind. The 
result will rank as a world's competition record, the only 
better performance having been a time trial. 

Los Angeles, Cal, April 10 — The 24-hour race which was run 
Saturday and Sunday on the i-mile board speedway resulted in a 
victory for the Fiat driven by F. Verbeck and V. Hirsh which 
covered 1,491 miles in the journey twice around the clock. Sec- 
ond was a 30-horsepower Cadillac, which was driven by George 
Adair and T. J. Beaudet which made 1,448 miles in the 24 hours. 
Ten cars started in the event and seven finished. 

This is the first 24-hour event ever run on a speedway in this 
country and consequently does not rob the Stearns of its dirt 
track mark of 1,253 miles made last Summer, driven by Patschke 
and Poole. It will be placed in the record table as a separate 
mark under the head of speedway records. It will, however, 
rank as the world's competition record, for the mark of 1,581 
miles, 1,310 yards made June 28, 29, 1907, by S. F. Edge, in a 
six-cylinder Napier on the Brooklands track in England was a 
time trial. 

The race was free from accident and the two leaders made 
only a few stops to change tires. The Fiat changed six times 
and the Cadillac four. During the night the Croxton turned 
around twice on the oily track when the brakes were suddenly 
applied, which was the closest approach to an accident through- 
out the race. The Fiat lost 12 minutes because of clutch trouble 
at the start and changed radiators in the 22d hour. The Cadillac 
had no mechanical trouble. The E-M-F ran consistently up to 




Fig. 3 — Flying start in the third race at Brooklands, showing the saucer 
effect of the banking 

the 18th hour when a hole that was punched in the crankcase 
put it out. The Velie had similar trouble in the 15th hour. 
The summary of the race at 6-hour intervals is shown in the ac- 
companying table: 

6 ix 18 24 
Drivers. Car. Hours. Hours. Hours. Hours. 

Frank Verbeck and V. Hirsh... Fiat 3*7 744 ».'*5 i,49' 

George Adair and T. J. Beaudet.. Cadillac 365 718 1,085 «,448 

L. Edmonds and John Jenkins. . Cole 338 664 934 1,219 

J. D. McNay and C. J. Carter .. Cutting 233 558 864 1,186 

S. Miller and G. C. Kelley Warren-Detroit 290 605 872 1,167 

S. Spergel and D. Barry Croxton 248 533 843 1,153 

G. Ball and O. A. Walling Schacht 293 555 740 1,013 

W. I. Lacass and H. Perry E-M-F 331 608 Out in 18th hour 

Joe Nikrent and G. Benedict Velie 345 616 Out in 15th hour 

J. Fouch and H. Fouch Cameron 124 175 Out in 14th hour 



Quakers Prepare for Run 

Philadelphia, April 10 — At a meeting of the Quaker City 
Motor Club, the Hotel Strand was selected as the Atlantic City 
headquarters of the club's run on April 29. 

Pathfinder George E. Potts reported that the route adopted is 
a pleasant departure from the usual path, and that even with the 



recent heavy rains the roads are in good shape. Mayor Story, 
of Atlantic City, has been in communication with President Ber- 
ger, of the Q. C. M. C, regarding details, and at an early date 
will confer with Mayor Reyburn concerning the secret time. Ex- 
clusive of press and guest cars, twenty-six entries have so far 
been received. 



Automobile to Rural Railways 

Chicago, April 10 — The International Motor Car Transporta- 
tion Company is the title of a new concern which has been 
capitalized for $100,000 and which has for its objects the promo- 
tion of a motor service between big cities like Chicago and New 
York. Those interested in the motor truck line are Edward C. 
Kingsbury, a Chicago capitalist; Charles M. Hayes, president of 
the Halladay Motor Car Company, Chicago agent for the Halla- 
day car, and Paul Chubbock, president of the Streator Motor 
Car Company. Offices have been opened at 905 Majestic Building. 

The new company has purchased thirty seven-passenger Halla- 
day touring cars and the first of the routes selected is between 
Chicago and New York. It is proposed to begin the service May 
20 and regular trips beween the two cities are announced on a 
seven-day schedule each way. Six passengers to a car will be 
carried and each will be allowed 25 pounds of baggage. 

After the service has been put into working order, it is said 
that there will be trips from Chicago to Montreal, Chicago to 
Boston, Chicago to the White Mountains, to Philadelphia, Atlantic 
City and the Wisconsin Lake country. The Chicago-New York 
route will run by way of Valparaiso, La Porte, South Bend and 
Goshen to Toledo, then through Ohio to Cleveland, from Cleve- 
land to Buffalo, including a stop at Niagara Falls, then along the 
Erie Canal route across New York State to Albany and then 
down the Hudson to New York. 



Editor Elected Secretary N. Y. A. A. 

Syracuse, N. Y., April 10 — J. Arthur Ritchie, of this city, 
editor of The Empire State Motorist, was elected secretary of 
The New York State Automobile Association to succeed Bert 
Van Tyle, of Rochester. It is believed here that this selection 
augurs well for the 
future of the organ- 
ization and will 
likely mean a reor- 
ganization of the 
association. There 
has been for some 
time dissatisfaction 
with the manage- 
ment of the body, 
and several clubs, 
including those of 
this city and of 
Rochester, have 
threatened to leave 
its ranks. Mr. Rit- 
chie's magazine is 
the official organ of 
the State Associa- 
tion. 

At the meeting 
held at Albany yes- 
terday it was decid- 
ed to establish a 
permanent office in 
Albany, and Mr. 
Ritchie will prob- 
ably be in charge of 
the nffiree nf the a«- Fig. 4 — This picture gives a good idea of the 

the omces ot tne as cemen) . bankin? at one of the " cu „ eii showi „g 

SOciation. the winner of third 100 miles per hour handicap. 
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Extending' Activities of the T. C. A. 

Branching Out on a National Basis 




The original idea of the 
Touring Club of America 
was to undertake the work 
of cementing the relations 
of automobile clubs in all 
States through individual 
automobilists, and by con- 
certed action extending in- 
formation and valuable as- 
sistance to those who desire 
to do touring on an ambi- 
tious basis at home and 
abroad, with a trend such as might result in the au- 
tomobilist becoming more familiar with the beauty and 
grandeur of scenic conditions on the American continent. 

NATIONAL touring as a pastime, with educational and rec- 
reative advantages in the foreground, has never attained 
the prominence in this country that is common to the 
haunts of automobilists in foreign lands, not because there is any 
lack of places to visit in America such as will compare favorably 
with the scenic conditions of Switzerland and Egypt, but due to 
a condition that seems to exist in America which has for its 
foundation the fact that automobile clubs in the various States 
fail to join hands, and the only national body that has existed 
in bygone times in this country was devoted to '"professional rac- 
ing" and other enterprises for gain, so that the individual auto- 
mobilist, after passing out of the control of his own club, found 
himself as a stranger, and a self-invited guest, more often 
than not within a hundred miles of his own home. 

It is all very well to extend a "Spanish invitation" to visiting 
members from neighboring clubs, but the invited one rarely 




ever accepts hospitality on this basis, due to delicacy on his part, 
and to the fact that he would be giving trouble to his neighbors, 
and this is not to be thought of by the well-bred automobilist. A 
couple of years ago the situation became glaring. It was plain 
to be seen that there was no national body that was at all inclined 
to undertake the work of conducting tours, and, after all, the 
average automobilist, while he likes to go to a race occasionally, 
is not a "fiend," and he soon finds after purchasing a car that he 
will fail utterly to derive a dividend from its possession if he 
confines himself to a mere interest in racing, and limits the 
length of his tours to points of vantage in the vicinity of his 
own residence. 

It is interesting and instructive to heed the poetic ebullitions of 
writers whose ingenuity runs riot as they extol the advantages of 
a long tour, and portray the situations that are said to fortify the 
health and ripen the experience of the lone tourist. Imagine a 
banker, whose every-day experience is confined to the rise and fall 
of the market and the credits of merchants, starting out on a 
long tour unprepared for any emergency excepting for the gener- 
alship that may possibly reside in the new chauffeur whom he en- 




FiR. r — Rear of the main floor approaching the manager's office and 
foreign department, with a table in the foreground holding current period- 
icals for the edification of calling members 



Fig. 2 — At the entrance of the Touring Club of America, looking toward 
Broadway, showing the Route Guide files and the Insurance Department 

gages for the occasion. If psychology has a place in the world it 
must surely teach the doctrine of a continuation of that prudence 
of which bankers have a full supply. And the situation will 
scarcely be changed if a grocer is substituted for a banker, or 
if any man of some means and leisure desires to sojourn in an 
automobile over the give-and-take of the roads of this country. 
But the whole problem is being solved by the Touring Club of 
America, with headquarters in New York City, and branches 
which are being opened in the various cities from the Atlantic to 
the Pacific and in foreign lands. 

The man who desires to tour on his own account, if he is a 
member of the Touring Club of America, may obtain at the 
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headquarters in New York or at the branches as they are estab- 
lished in the various metropolitan centers the character of tour- 
ing information that he may rely upon as being authentic and 
appropriate, including the Automobile Blue Book and district 
route maps that will serve his every purpose. There is a relation 
between the large number of hotels as they are scattered along 
the accepted routes of touring, and when the automobilist pre- 
sents his credentials to the "boniface" he is at once assured of the 
best that the hostelry affords, and the bill that will be presented 
to him when he terminates his period of guestship will be con- 
spicuous for its reasonableness. 

Touring Parties May Be Afforded the Advantage 
of a Touring Director Who Will Assume 
Charge of Every Detail of the Undertaking, 
and Personally Conduct the Party Wherever 
It May Care to Go 

If, perchance, along the highways something about the car goes 
amiss, to telephone to the nearest "listed" garage is tantamount to 
receiving prompt relief, and the repairs that may have to be 
done to the car will be as good as the tourist will be able to obtain 
from his favorite garage in his home district, and the bill for the 
work will be eminently fair. There is every reason to believe 
that the exigencies of touring for the automobilist who prefers 
to make his migrations unaccompanied by a cavalcade, will be 
met with the best of attention from hotels, garages and supply 
stores, for the reason that a complaint from a member of the 
Touring Club of America of any unfair treatment on the part of 




Fig. 3 — Waiting place for the inquiring automobilist, with facilities 
whereby he may take up and investigate touring matters of interest to 
him 



any of these establishments will be promptly investigated, and 
if the evidence warrants satisfaction will be demanded. 

The idea of a tour from the Atlantic to the Pacific, visiting the 
points of historic interest on the way, stopping over in the places 
of scenic grandeur long enough to make short excursions to the 
very apex of Nature's most wondrous hiding places, going the 
length of short hunting excursions, and even emulating the his- 
toric Izaak Walton in fishing jaunts! 

The cost of an organized tour under the direction of an effi- 
cient management will be reduced to insignificance as compared 
with what it would be were the same number of automobilists to 
merely get together and decide to make the trip unattended by 



skilled management, and all that it implies. It is even possible 
to foresee the time when a set of business men may club together 
and obtain, through the Touring Club of America, every facility 
for a long trek or a week-end jaunt, including the automobiles 
for the purpose, a suitable repair car, a seasoned guide, with the 
stopping places, including accommodations, all booked ahead, and 
at a cost that would be far below the price of a trip of the same 
duration in any other way. 

New Interest Is Being Taken in the Local His- 
tory of the Districts Through Which Auto- 
mobilists Sojourn During Vacation Time 

The speed-mad automobilist traverses the districts that afford 
him the fullest opportunity to try out the going qualities of 
the automobile that he unconsciously destroys by speeding, but he 
never sees anything but a white streak ahead, nor is his being 
permeated by anything but the subconscious thought that an 
occasional barn-yard fowl will feel the brunt of his madness. 
The intellectual automobilist, being alive to the fact that every 
spot on the Continent is associated with something of an historic 
significance, is taking advantage of the facilities available in the 
Touring Club of America, whereby a route, either long or 
short, may be mapped out, listing the historic points of advantage 
after a fashion not unlike the Baedeker plan which did so much 
to make England as an open book to the English. 

The illustrations presented with this article show the head- 
quarters of the Touring Club of America at Broadway and 
Seventy-sixth street, where unassigned route experts are held in 
readiness to do the bidding of those who take advantage of the 
facilities of the club, and, quite apart from the work as herein- 
before outlined, the problems that are solved for the members in- 
clude the shipment of cars abroad, insurance matters, the arrang- 
ing for foreign tours either with the owner's car or including the 
procuring of a car after the owner arrives on the other side, the 
compiling of definite touring information in regard to a pro- 
posed tour, long or short, with specific route cards, and a list of 
the Baedeker features to accord with the particular ideas of the 
respective applicants, the taking care of the licensing problem 
in the several States, arranging for bonds and all the other serv- 
ices that relieve the owner of hampering responsibilities and re- 
duce the touring question to one of unalloyed pleasure, and that 
fair measure of profit of which the automobile is the foundation. 




Fig. 4 — Office of the Secretary of the Touring Club of America on the 
ground floor, under whose direction the machinery is kept in motion 
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France Solves Body Problem 

Provision Made for tHe Spare WHeel 



From Paris comes the latest effort involving "finished" 
automobiles with provision for the spare wheel with- 
in a suitably contrived compartment at the rear of 
the body, and a cover over the protruding portion of 
the spare wheel, the latter being endowed with the 
ability to arrest air currents as they sweep up from 
the road bed and impinge upon the underside of the 
envelope. This body is designated as the "submarine 
type." 

THE four illustrations are of the latest body work of the 
Gregoire along submarine lines, and it is reported from 
Paris that this type of body is being taken up by the sub- 
stantial automobilists abroad. An examination of the illustra- 
tions will suffice to show that there is but one side entrance, 
which is placed in the mid-position between windows, thus leav- 
ing one of the windows at the service of the occupants of the 




New Gregoire four-cylinder car, with special submarine body intended 
to obviate air resistance and to overcome vacuum which forms behind 
rapidly moving vehicles, and showing slot (closed) for extra wheel. 

front seat, and the remaining window at the back for observa- 
tion purposes for the occupants of the rear seat. The break at 
the front of the body comes back of the dash line equal to the 
distance of a considerably overhanging cowl as it would obtain 
in ordinary touring car work, and the excess space is taken up 
by the fuel tank, with a filler placed at the top of the diameter, 
and a control valve with its wheel extending out at the right hand 
side of the car. 

The shape of the car is, as the name implies, along submarine 
lines, and daylight is let into the body through the top as well 
as the sides, and a large-sized rear window, curved to give 
strength, and for appearance, is also provided. The spare wheel 
is carried in a suitably contrived compartment at the back of the 



car, and the aperture through the rear wall is of that shape which 
will permit the wheel, with its inflated tire, to enter with freedom, 
and when the tire is thus disposed of, a suitably contrived cover 
is fastened into place, leaving the general appearance all that 




Side view of the Club Car, showing the lines of the standard gunboat body 
and the position of the rear seats in front of rear axle. 

could be desired in view of the rather odd-shaped body as a 
whole. The height of the body is rather less than that which 
seems to obtain in conventional limousine work, and the shape 
is structurally without criticism; moreover, from the cost point 
of view, this body should exhibit a line of economies that will 
prevent it from occupying the foremost position from the point 
of view of "high-priced" luxuries. The body belongs to the 
utility family, and its common sense features appeal to those 
who have had experience in the purchase and use of automobiles. 



M. A. M. Elect Three Members 

Three more members have been admitted to the Motor and Ac- 
cessory Manufacturers. They are as follows: E. W. Bliss Com- 
pany, machinery, Brooklyn; the Interstate Foundry Company, 
gray castings, Cleveland, Ohio, and the Texas Company, gaso- 
line and lubricants, New York. 




Looking down upon the new four-cylinder Gregoire, showing the pointed- 
nose radiator and glass top and rear lights. 
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Club Car of America 

Organised under the laws of the State of Delaware, the Club 
Car Company of America was brought into being some time 
ago to furnish cars to members who took stock in the com- 
pany, one share in the preferred stock being the necessary 
holding to secure the benefits of the company. 

THE Gub Car is made by the Merchant & Evans Co., of Phila- 
delphia, and is fitted with an American & British motor of 
40 horsepower, manufactured by the company of the same name, 
of Bridgeport, Conn. The cylinders are cast in pairs with all the 
valves located on the same side. The bore is 5 inches, with a 454- 
inch stroke. The lubrication is by splash, circulation being main- 
tained by means of a gear pump. Carburetion is effected by 




Three-quarter side view of the Club Car, showing a Star tire case in position 
on the running board. 



means of a Stromberg iJ4-inch carbureter. The radiator is of 
the honeycomb type, the water being circulated by means of a 
positive driven centrifugal pump. Bosch "two independent" 
high-tension system furnishes the electrical energy, the magneto 
being driven off the extension of the pump shaft. A Hele-Shaw 
clutch is used to transmit the power from the motor to the trans- 
mission, which is in the same housing as the live rear axle. The 
latter is an Evans patent and has two sets of bevel wheels, giving 
direct drive on the second and third speeds. The emergency 
brake, operated by lever, is of the internal expansion type acting 
on the drums attached to the driving wheels, and the foot or 
service brake operates on the same drums externally and is of 
the contracting band type lined with asbestos compound. 

The front axle is of the Lemoine type, the front springs being 
semi-elliptical and the rear three-quarter elliptical. One feature 
of the car is the method of removing the motor from the chassis. 
A sub-frame is employed and is removable by undoing four 
bolts. The price of the car with complete equipment is $3,000. 




Three-quarter view from the front of the four-cylinder Gregoire, showing 
the new design submarine body and clean running board. 



Annual Spring Shakeup in Detroit 

Detroit, April 10 — The Detroit retail trade is getting its an- 
nual spring shaking up. The results are not as radical as in 
several former years, however. H. D. "Bud" Moran, manager 
of the Abbott-Detroit's retail salesrooms, has accepted the >ffer 
of the Chalmers Motor Company and will take charge of the 
factory branch which the company has established at 268 Jef- 
ferson avenue. This formally marks the taking over by the 
Chalmers company of their local sales, which have been handled 
ever since the days of the Detroit Thomas by Grant Brothers. 

Grant Brothers have taken on the Everitt line in place of the 
Chalmers. They will continue, however, to handle the Amplex 
two-cycle car, a number of which are in use in Detroit. 

The Lozier Motor Company is well established in its new 
factory on Mack avenue, though some of its employees, brought 
here from Plattsburg, have had trouble in securing houses. 

During the past week the new building of the United Motor 
Detroit Company, Woodward avenue and Bagg street, was 
finished and occupied. The new offices are among the finest in 
the city, while the salesroom is ample in size. A feature of the 
equipment is an immense stock room where spare parts will be 
carried for all the cars of the United Motors line. 



Truck Service Building for White 

The White Co. announces that it has disposed of its service 
building in West End avenue, and has acquired a large plot 
of ground on West Fifty-seventh street, where it will immedi- 




Close view of the rear of the new Gregoire submarine, which serves 
the double purpose of extra-wheel carrier and a means of overcoming the 
vacuum which forms behind rapidly moving vehicles with square bodies. 



ately construct a building especially designed for the economical 
handling of motor trucks. The plot is on the north side of Fifty- 
seventh street, between Eleventh and Twelfth avenues, and is 
of 250 feet frontage by 100 feet in depth. 



W., C. & P., Inc., Secures Mathewson 

Brockholst Mathewson, for ten years on the advertising staff 
of Collier's, has resigned to take an executive position with 
Wyckoff, Church & Partridge, Inc., manufacturers of trucks 
and touring cars. He will handle and train the sales forces and 
intends to enlarge the selling field of the company. 
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New Thing's Among the Accessories 



Means for Detecting Faulty Spark Plugs 

THE "trouble finder," shown attached to a spark plug in Fig. i, 
is made by the Motor Necessities Manufacturing Company, 
140 West Federal street, Youngstown, O. With one of these de- 
vices fitted to each plug of the motor it is possible to ascertain 
without undoing any connections which of 
the plugs are missing fire. The knob is 
here shown pushed down so that the plug 
is short-circuited, and by pressing down 
three out of the four alternately on a four- 
cylinder motor it will be possible to see if 
one cylinder is working better than an- 
other. In case the source of trouble does 
not lay in the plug, by causing the point of 
the wire to form a gap of about 1-16-inch 
at the plug base it is possible to ascertain 
if any current is arriving at the plug. 




V 



Jack for Lifting Four Wheels 
at Once 

HE fitting shown in Fig. 3 is designed 
for the purpose of lifting the four 
wheels of a car simultaneously and com- 
prises two frames, constructed of steel up- 
rights held rigid by heavy steel cross-bars. 
These bases are connected by several feet 
of chain. The frames are tilted at an angle 
under the front and rear axles. The dif- 
ferential screw seen in the illustration 
pushes the car backward a few inches, 
bringing the frames into a vertical position, thus elevating both 
front and rear axles at the same time. It can be used for sev- 
eral purposes, and will prove a useful adjunct to the garage. The 
jack is manufactured by the Reading Automobile Co., 126 North 
Fifth street, Reading, Pa. 



Fig. 1 — The Trouble 
Finder shown fitted to 
a spark plug. 



T 



Fig. 



An Easily-Fitted Muffler Cut-Out 

HE muffler cut-out shown in Fig. 2 can be fitted to the ex- 
haust manifold of any car without disturbing it. A small 

portion of the un- 
der side of the pipe 
is sawed away and 
the cutout can be 
clamped in position. 
Several sizes are 
made to fit different 
diameter piping and 
it can be connected 
for use with either 
pedal or lever con- 
trol. In order to 
overcome leakage 
at the valve it is 
made to open 
against the exhaust 
pressure. It is man- 
ufactured by the S. 

B. R. Specialty Co., 
-S. B. R. Muffler Cut-otit, showing the r J . ' 

attachment to an exhaust pipe. East Orange, IN. J. 




Small but Powerful Electric Horn 

THE Clymax electric horn has a small iron-clad bi-polar motor 
with a slotted armature which runs on ball bearings ; at the 
end of the shaft there is a hammer with four points that come in 
contact with three points on the diaphragm. There is a tension 
spring back of the 
hammer that regu- 
lates the blows of 
the hammer on the 
diaphragm by al- 
lowing the hammer 
to reflex. This ham- 
mering on the dia- 
phragm causes the 
sound that is trans- 
mitted through a 
bell trumpet. The 
horn is manufac- 
tured by the Non- 
pareil Horn Manu- 
facturing Company, 
73 Wooster street, 
New York City. 




Fig. 3 — Four-wheel Auto Jack shown attached 
to the front axle of a car. With this device 
all four wheels may be lifted from the floor 
at the same time. 



New Spark Plug with Novel Features 

THE Hartford arc-light plug is built on the lines of an arc 
light, with the points directly in line. These are strongly 
supported and protected by the heavy guard surrounding them. 
The plug can be readily taken apart 
as shown in Fig. 4. There are no 
gaskets; the upper part and the base 
make a metal-to-metal contact on an 
angle of 45 degrees. The construc- 
tion of the plug is such that there is 
a continuous pumping action of the 
gases at the arc which tends to keep 
the points clean. The wire terminal 
holding member is so constructed 
that it will hold any of the terminals 
on the market. The plug is guaran- 
teed for a period of one year and is 
manufactured by Mclntye Machine 
Works, Hartford, Conn. 



Little Nemo Electric Tail 
Light 

THIS rear lamp is small and com- 
pact and is fitted with a pol- 
ished reflector showing a red light 
toward the rear and a white light on 
the number plate. A tungsten bulb 
is supplied with the lamp and the 
cable attachment by means of a bayo- 
net fitting. The C. S. license bracket 
is designed for use with the Little 
Nemo light, and can be fitted to the 
lamp bracket. These fittings are 
manufactured by Culver-Steams 
Mfg. Co., Worcester, Mass. 




Fig. 4 — Hartford Arc 
Light Plug, showing the 
upper part unscrewed from 
the base. 
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Curtain Raised on Chicago's "Row" 

Portraying Automobile Activity and Much 

of Enterprise. 




TYPICAL CHICAGO AUTOMOBILE SALESROOM- LOCOMOBILE 



CHICAGO. April 17 — Thtre arc 112 different makes of 
pleasure automobiles sold on Chicago's "Automobile 
Row." A painstaking canvass of that splendid sales field 
undertaken by The Automobile showed that the total number of 
cars disposed of in Chicago reaches the astonishing number of 
24,500 annually. Chicago does not take all of these cars for use 
of her citizens, as many of the selling concerns hold distributing 
rights over a wide territory and only a few are strictly limited 
to urban sales. For instance, the Locomobile Company of 
America, which has one of the finest selling establishments in the 
country located in Chicago, serves all the territory from Ohio to 
the crest of the Rockies from the middle western branch. This 



concern handles over one-quarter of the factory output and all 
of it is credited to the Chicago branch. 

The city of Chicago alone buys 15,000 automobiles each year, 
the remainder of the total sales, 9,500 cars, going to outside terri- 
tory. The average price realized from automobile sales in Chicago 
is considerably lower than it is in New York on account of the 
number of smart little runabouts and touring cars of moderate 
price that have proved so popular in the Windy City. It is esti- 
mated that the average cost of the cars sold in Chicago is $1,650, 
which is only a shade over the general average of all the cars 
sold in the United States and about $350 less per car than those 
sold in New York. This is accounted for in a measure by the fact 
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Fig. 1 — The Pierce-Arrow is sold in Chicago by Paulman & Company, 2420 Michigan ivenue 




Fig. 2 — Showing the interior of the beautiful Peerless salesroom, 2500 Michigan avenue 




Fig. 3 — The Knox Automobile Company of Illinois, 1458 Michigan avenue, whose trade is lively 



that an immense number of low-priced 
cars are sold in outlying territory, the 
Ford branch, for example, having an al- 
lotment of 2400 cars for 191 1. Then, 
too, the Henry and Nyberg companies 
have their general distribution headquar- 
ters on Michigan avenue and as both ex- 
pect to sell a large number of automo- 
biles at moderate price, the volume rep- 
resented by their factory outputs has a 
tendency to bring down the average 
figure. 

Chicago's bill for new automobiles 
totals $30,925,000 and the outside sales 
account for an item of $9,500,000. The 
receipts of automobile row for new auto- 
mobiles amount to about $40425,000. 

Michigan avenue from north of Twelfth 
street to Thirty-third street used to be 
called "Gasoline Row," but such an ap- 
pellation cannot be justly applied to it in 
its present stage because there are a 
dozen concerns handling electrics here 
and there along its whole length and it 
has been estimated that there are at least 
2,500 cars of that description in operation 
in the city. About one electric to seven 
gasoline cars is approximately the propor- 
tion to be seen on Michigan avenue all 
day long. Every store that handles a line 
of electrics reports a steady and increas- 
ing demand for that type of car. 

The "Row" is about two and a half 
miles long, beginning with the White and 
Cartercar establishments and a clump of 
dealers bunched about Twelfth street and 
extending to the headquarters of the Ap- 
person at Thirty-third street and Indiana 
avenue and the Moon still farther south. 

The industry did much for Michigan 
avenue, which was formerly the residen- 
tial district of the very elite, when that 
elite consisted of stock yard magnates, 
wheat emperors, real estate monarchs and 
railroad kings. The elite began to 
abandon Michigan avenue about twenty 
years ago and were succeeded by an elab- 
orate system of boarding houses, which 
in turn became less and less elaborate 
as time went on. 

When the vogue of the motor began 
lordly Michigan avenue was somewhat 
frayed at the elbows as far as valuations 
were concerned and incomes from it were 
precarious and small. To-day, while the 
"Row" is not compact like that on Broad- 
way, it has served to vitalize and regen- 
erate values throughout its extent of 
more than two miles. Millions have been 
spent in raising majestic sales buildings 
that outshine those of New York in the 
general average and in particular in- 
stances compare favorably with the homes 
of any industry anywhere. Nothing finer 
in the way of automobile sales establish- 
ments have been erected than those which 
house the Locomobile, Peerless, Packard 
and several others in Chicago. The Col- 
umbia and Maxwell, Detroit Electric, 
Chalmers, Velie, Thomas and Stoddard- 
Dayton all have magnificent homes and 
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there are a dozen more that are distinctly 
creditable. 

Several of the sales establishments 
have been doing business for over ten 
years. The Ralph Temple Automobile 
Company, which now handles the Jack- 
son and Baker Electrics, claims to be 
the pioneer, going back so far into an- 
cient history that dates are somewhat 
shadowy. It is said that this company 
sold the first Oldsmobile that was made, a 
single-cylinder curved-dash runabout, and 
that the date was 1898. As nobody would 
undertake to deny such arctueological 
figures, the statement stands. 

If one will imagine a street almost twice 
as wide as Fifth avenue, smoothly paved 
and maintained to the minute, flat as a 
billiard table in its longitudinal lines, 
symmetrically curved to the gutters in its 
cross section, as straight as an arrow 
from end to end, he will have an idea of 
the geographical setting of Chicago's auto- 
tomobile sales district. 

There is only a trace of congestion, ex- 
cept in that mysterious section referred to 
by Chicagoans as "Within the Loop." It 
does not rack the life out of a car to drive 
it the full length of Michigan avenue 
every day, because the street is so wide 
that the tremendous current of automo- 
biles flows smoothly, and transmissions 
and motors, to say nothing of tires, last 
longer in operation on Michigan avenue 
than they do on Fifth avenue. 

Chicago has a system of connected 
parks that is unique in Christendom. One 
may drive all day without getting away 
from the smooth boulevards and park- 
ways that comprise this magnificent in- 
stitution. Starting at the head of Drexel 
boulevard the motorist can drive south to 
the beginning of the lower series of big 
parks and by following the macadam 
pavement can continue for hours, circling 
about the big flat town under conditions 
that approach the automobiling ideal. He 
may bring up at Lincoln Park on the 
Northside, from which trend the Lake 
Shore and Sheridan Drives, leading to- 
ward the Wisconsin line. 

All told there is nothing in the United 
States that will compare with Chicago 
parks and parkways as an attraction for 
automobile operation, and consequently 
everybody in the Windy City owns an 
automobile if he can afford it. This fact 
makes the selling of cars somewhat 
simpler in Chicago than it is elsewhere. 
It looks so easy and delightful to trundle 
along the fine broad streets and the ad- 
vantages of motor travel are so apparent 
that the Chicago salesmen do not have 
to convince prospective customers of the 
beauties afforded by the possession of a 
car. In fact, the Chicago salesmen have 
the single, simple theorem to demonstrate, 
namely, that his car affords value for the 
money it costs. 

Like New York, Chicago is an import- 
ant "big car" center. The wealthy men 




Fig. i — Showing the last Hudson car left in Louis Geyler's salesroom, 2519 Michigan avenue, after 

Saturday's rush 




Fig. 5— Where the Overland line is displayed at 2425 Michigan 



avenue, by Furmer Motor Car Company 




Fig. 6— United Motor Chicago Company, 1735-37 Michigan avenue, showing a Columbia 



Digitized by Google 



936 



THE AUTOMOBILE 



April 20, ion 



of the city own powerful cars in large 
proportion. Automobiles with engines 
capable of developing 90 horsepower and 
more than a-mile-a-minute speed are 
common and there is scarcely a promin- 
ent family that does not possess at least 
one car of from 40 to 60 horsepower. 
But this section of the automobile public 
must of necessity be small as compared 
with the great bulk of users of the motor 
car. In Chicago the car of moderate price 
is the favorite. There are more Max- 
wells, Mitchells, Overlands and cars 
ranging from $000 to $2,000 in use, com- 
pared with the total number in operation, 
than anywhere else in the country. The 
automobiles of even lower cost are also 
intensely popular. The foreigners are of 
secondary importance in considering the 
Chicago sales held. 

The whole situation means that Windy 
City motordom is different in many ways 
from that of New York. It contains 
thousands of owners who would not be 
ranked among the motorists of the metro- 
polis. These are mostly salaried men 
whose earnings would not be considered 
sufficiently high to warrant owning a car 
in New York, but which have proved to 
be enough to maintain one easily in 
Chicago. The same condition applies to 
business men whose income would not 
stand the New York drain for tire bills 
and satisfy the monthly bill collections. 



Chicago has sixty-five automobile sales- 
rooms, of which fifty-five transact an an- 
nual business averaging nearly 450 cars 
per store. The remainder, in which are 
included some of the biggest and most 
costly cars, handle an average of 100 
cars. It has been estimated that some- 
thing like 600 electrics will be put out 
during 191 1. 

Business so far this year has been 
rather quiet all along the "Row," on ac- 
count of a hard Winter and a backward 
March. But with the advent of April 
the stormy season began to give way and 
during the visit of the representative of 
The Automobile selling industry fairly 
seethed. Out in the bright Spring sun- 
shine the salesmen were working overtime 
with demonstrations and stocks moved ' 
rapidly. While there is no exuberance 
apparent anywhere in the district, there 
is a feeling of confidence and a quiet 
optimism that invariably precedes a sea- 
son of active business in any line. 

Despite curtailment of manufacture in 
certain factories and a general trimming 
of financial sails, only one or two dealers 
would admit smaller allotments of cars 
for 191 1 than they had in 1910. This is 
partially accounted for in the aggregate 
by the vast volume of hitherto unknown 
cars that has been added to the lines 
handled in several of the old selling com- 
panies. But the fact remains that only a 





Fig. 8 — Centaur Motor Company, 1725 Michi- 
Krit and Dayton 



gan avenue, 
electric 



Abbott-Detroit, 




I'ig. 7 — C ole Motor Company, at M70 Michigan avenue sells the Cole and Westcott 



Fig. 9— Adams Automobile Company handles 
the Paterion and Whiting at 1420 Michigan 
avenue 



few standard companies have cut down 
the number of cars assigned to the Chi- 
cago distributors. 

All of which means that motordom 
looks for the best season by far in the 
history of the industry and is prepared 
for one that may not prove to set the 
record mark of sales much higher. 

The improved elasticity in manufacture 
is in a measure the reason for the con- 
viction in Chicago that there is going to 
be neither a glutted market nor a famine 
of cars. Assurances have been received 
that if the demand requires it may be 
possible to get more cars than the allot- 
ments called for, but that until such a de- 
mand develops, it would be better to keep 
slightly over on the conservative side. 

As it is, even thus early in the season, 
some inquiries are being received for good 
second-hand cars, and while the day of 
the brass band in the automobile business 
has passed along, there is a measurable 
feeling up and down the line that the sea- 
son's allotments of new cars and the 
used machines taken in trade will be 
moved before Fall. 

It costs far less to operate and main- 
tain an automobile in Chicago than it does 
in many other sections of the country, 
particularly New York City. As all auto- 
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Fig. 10 — Showing a portion of the Chicago 
home of the Brush runabout and delivery car, 
2328 Michigan avenue 




Fig. 11 — The Henry Motor Car Sales Com- 
pany, 1507 Michigan avenue, distributes the 
entire factory product 



mobilists know, the chief items of expense 
in running a car are the tire bills, gaso- 
line and oil, maintenance and chauffeur's 
wages. Taking these items in order, the 
facts as they obtain in Chicago are as 
follows : 

The topography of the city is peculiarly 
flat and rather monotonously level. Chi- 
cago was built on a swamp, where it was 
not located on sand dunes. Its giant sky- 
scrapers are founded on piles driven into 
a heavy bed of clay. Extending from a 
point eight miles down on the Indiana 
State line, it stretches along the shores of 
Lake Michigan nearly to the north line of 
Cook County, a matter of over fory miles. 
The city is densely populated for more 
than eight miles west of the lake shore 
and in the whole length and breadth of 
the town there is not a hill that is worthy 
of mention. Properly, Chicago has been 
termed the "Garden City," for in the 
course of its growth its builders provided 
for the most wonderful series of public 
parks that can be boasted by any com- 
munity in the United States. Long be- 
fore the advent of the automobile Chicago 
had a system of boulevards that formed 
the subject matter of that magnificent 
optimism that has always been so notice- 
able about the native of the big town. 



There was never any necessity for the 
gathering of two or three Chicagoans to- 
gether to give the opportunity for a little 
conversation in which nothing but super- 
lative adjectives were ever used in de- 
scribing the charms of Chicago. A single 
Chicagoan was always sufficient to get 
the facts before the public. Thus, little 
by little the fame of Chicago was spread 
all over the world and the carping critics 
surnamed the place the "Windy City." 
Of course, the wind does blow in Chicago 
just as it does elsewhere, but Rude 
Boreas never had a chance in competition 
with the Native Son when discussing his 
home town. 

From the viewpoint of motordom, the 
flatness of Chicago means that the auto- 
mobile does not have to climb any hills. 
Thus the strain on the mechanical parts 
of the car caused by pulling up heavy 
grades is one of the things that does not 
have to be considered. Secondly, the 
boulevards are all that the most ardent 
Chicagoans claim for them. They are 
well paved and well kept and furnish as 
fine a groundwork for the automobile 
as exists anywhere. Then, too, the 
streets, entirely aside from the park sys- 
tem, are well maintained. As a general 
thing, the side street in Chicago is about 
as wide as Broadway. Things are not 
crowded and congested as they are in 
New York and some other places. Of 



course there are not nearly so many 
people in Chicago as in the metropolis 
and the pressure of traffic is nothing t.> 
compare with that of New York, but the 
fact should not be lost sight of that the 
Chicago streets are vastly better cal- 
culated to bear the traffic of a city of the 
size of New York than those of New 
York itself. 

Grand Boulevard, Midway Plaisance. 
Michigan avenue, Garfield Boulevard, 
Lake Shore Drive and a dozen other great 
highways have no counterpart in the 
metropolis and consequently there is a 
delightful absence of such conditions as 
obtain daily on Fifth avenue. Twenty 
miles an hour is a rate of speed mani- 
festly unsafe if it is not absolutely im- 
possible on lower Broadway, but such a 
speed is just a nice comfortable rate in 
Chicago, even in the district comprised by 
Automobile Row. 

Big cars, 'such as those that use up four 
or five sets of shoes in 8,ooo miles of 
travel in New York, will get the same 
mileage or more on two sets of tires. The 
average tire consumption of the car in 
New York is two sets of shoes and 
twenty tubes in 8,ooo miles. In Chicago 
trat is the maximum figure for the heavy 
cars, while the figures for the small auto- 
mobiles run down to one set and eight 
f l>es. while the average is between five 
and six tires with a dozen inner tubes. 




Fig. 12 — Front elevation of the new building of the Louis Geyler Company, Hudson agents. 2519-2521 

Michigan avenue 
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Fig. 13 — Morrison Motor Car Company, 1716 
Michigan avenue — Garford and Case ears 



It has been estimated that there are about 
30,000 cars in operation in Chicago. Thus 
the annual tire bill would amount to 
$13,500,000 or $450 per car, about one- 
third less than New Yorkers pay, accord- 
ing to the latest estimate. 

This saving is solely due to the condi- 
tion of the streets in Chicago and is not 
in anyway dependent upon the cost of the 
tires per piece. 

In the matter of fuel and oil there is a 
distinct advantage to the operator of a 
car in Chicago as compared with his 
brother in New York. On a mileage of 
8,000, if the rate of consumption is eight 
miles to the gallon of gasoline, it would 
require 1,000 gallons to give the required 
power. At the prevailing rate of 20 cents 
per gallon in New York, the fuel bill for 
the New Yorker would amount to $200 at 
a moderate figure, while his oil bill takes 
care of another $20. In Chicago the price 
of gasoline is 15 cents a gallon; thus $50 
is saved in the matter of gasoline alone in 
the operation of the average car fcr a year. 

While the service, maintenance and re- 
pair ideas in Chicago have not reached 
the level of excellence attained in a few 
instances in New York the repair situa- 
tion is very well in hand in the Windy 
City. Every one of the sixty-five sellin ; 
establishments has its maintenance de- 




partment. Several of them are elaborate 
in the extreme and contain provisions for 
the swift, economical handling of any 
job, no matter how complicated. The 
service department of the Locomobile is 
a particularly notable instance of the 
provision that has been made to care for 
Chicago-owned automobiles. This con- 
cern has a big building 171 by 75 feet at 
the southwest corner of Michigan avenue 
and Twentieth street. Back of the sales- 
room there is a stock room where parts 
are stored for all the models turned out 
by that company for many years. Com- 
plete cars could be assembled out of the 
parts held in stock and the management 
asserts quite positively that it carries the 
fullest line in the Middle West if not in 
the whole country. 

The second floor is occupied by a store- 
room and second-hand car department and 



independent machine shops. There are 
many of these along Automobile Row. 

It may be the state of the labor market 
and it may be that the Chicagoans demand 
stronger guarantees from dealers than 
buyers do in some other sections, but the 
fact remains that it is only in a few of 
the exclusive service departments where 
the New York rate of 75 cents an hour is 
charged to customers for repair work. 
At most of the high-class places 60 cents 
an hour is about the rate charged and in 
some it runs as low as absolute cost. 
This makes a distinct difference in the 
amount of money needed to keep the 
automobile running in Chicago as against 
the New York item. 

On an equal basis of hours, the Windy 
City owner gets the best of the situation 
by about 15 cents an hour. Take the big 
car average for example: In New York 




Fig. 15 — Chicago home of the speedy National and sturdy Inter-State, 1354 Michigan avenue 



Fig. 14— Establishment of G. E. Holmea, 1502 
Michigan avenue, where the Regal line is sold 



the third floor is given over to a machine 
shop that would compare favorably with 
many automobile factories. It is equipped 
with everything that lends itself to speed, 
thoroughness and efficiency of repairs. 

There are a number of other service 
departments that are notably large and 
complete, particularly those of the Chi- 
cago, Coach & Carriage Company, Velie, 
Jackson, Chalmers, Studebaker, Ford and 
Premier. In a few of these all kinds of 
cars are handled, but in the main the 
service departments of Chicago handle 
only the cars that are sold in the estab- 
lishments with which they are connected. 

As has been said, each dealer has some 
sort of a repair department and where 
grave or basic repairs are necessary most 
of them have the heavy work done in 



it is about 270 hours labor per year. That 
amounts to about $200. If the same num- 
ber of hours were necessary in Chicago 
the cost would be $162. But the good 
pavements and easy motoring conditions 
in Chicago reduce in material degree the 
amount of repair work needed and the 
general average of repairs is probably 
not far from 200 hours each year for the 
high-powered cars and little or nothing 
for parts. In money terms this would 
be in the neighborhood of $125 a year. 
The Chicago service departments do a 
large amount of business and the replace- 
ments made under the manufacturers' 
guarantee is an appreciable item. 

The last of the four factors in the cost 
of operation is the matter of the chauf- 
feur's wages. The demand for chauffeurs 
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is not so heavy in the West, as many 
more car owners do the driving than they 
do in New York. Wages on the average 
amount to about $1,200 a year, or less by 
$100 than they are in the metropolis. 

Thus in the operation of a big car the 
Chicago owner saves the following 
amounts in comparison with the owner 
of a corresponding car in New York: 
On tires and tubes, $230; on gasoline and 
oil, $50; on repairs, $75; on chauffeur, 
$100; the total is $455. With the small 
cars as subject matter, the saving would 
be about $250 a year, disregarding the 
item of chauffeur's wages. The average 
saving in Chicago figures close to $300 
per car per year. 

If that amount was cut from the bills 
of New York motordom the saving in 
the metropolis would total $12,000,000 in 
one lump, all but a small portion of which 



may be laid at the door of the difference 
between New York and Chicago streets. 
Naturally enough the city traffic in Chi- 
cago is more trying upon tires and mech- 
anisms than well-kept country roads 
would be, but the difference is sufficiently 
notable for practical purposes. 

The saving represents from 15 to 25 
per cent, of the cost of operation of small 
cars and alone stands for the real reason 
for the wider sales field in Chicago. 
Many a man in New York whose income 
is greater than that of the majority of 
Chicago automobile owners hesitates to 
buy and operate a car because of the ex- 
cessive cost of the items enumerated. 
Thus he is deprived of the pleasure and 
benefits to health and the convenience of 
an automobile while his counterpart in 



Chicago enjoys all of them without stint. 

The second-hand situation in Chicago 
is acute. Fully one-half of all the sales 
made in which new cars are the subject 
matter, old cars are taken in trade. In 
past years anything with four wheels and 
a motor was regarded as the basis of a 
trade for a new car and in several of 
the storerooms along the row there is a 
collection of old junk that would be de- 
serving of honorable mention in any ex- 
hibition of antiques. Ranged in line in 
one of these places last week there was 
a Premier of the first lot turned out by 
the Indianapolis factory, two ancient 
White steamers, two equally venerable 
Stanley steamers, a Darracq ten years old 
and two decrepit Oldsmobiles of the vin- 
tage of 1900. They could have been pur- 
chased in bulk at an average price of $60, 
but they stood the company some $12,000 



in trades. Such ruinous practices happily 
have been abandoned and the basis upon 
which second-hand cars are taken in trade 
in Chicago now is much more equitable. 

Still there are some amusing cases re- 
ported every now and then. During the 
rounds of the representative of The 
Automobile a six-cylinder car of 1910 
model and medium-priced stopped in 
front of the door of an establishment 
where a line that sells for $2,000 is 
handled. The owner was driving and 
when he had introduced himself to the 
sales manager and inspected his wares 
he declared that he wished to buy a car. 
He wanted to trade in his "six" and pay 
the difference in cash. The sale, however, 
was not made because the owner of the 
"six" wanted $1,800 allowance for his car. 




Fig. 17— B. C. Hamilton & Co., 1218 Michi- 
gan avenue, where Fal, Reo, Chadwiclc, Nance 
and Pullman are sold 

Most of the agencies decline to handle 
the second-hand cars of other makes, pre- 
ferring to specialize in their own wares. 
These concerns make it a point to carry 
full lines of parts for their own cars 
and this fact has a tendency to restrict 
the field for second-hand cars to the sell- 
ing concerns from which they came in 
the first place. Of course some com- 
panies take anything that will run and 
make some sort of an allowance for it 
and in most of the agencies for large cars 
small cars of other makes find a warm 
welcome, but there is very small volume 
to the trade that depends upon turning in 
used cars of expensive manufacture for 
cars that list in the medium-priced class, 
unless there is a margin of cash as well. 

It is simple enough to get a comfortable 
allowance in trade for some of the larger 
makes where the second-hand car is in 
good condition and its original list price 
was, say, one-third of the list price of the 
big car. Particularly in Chicago is there 
a constant market for good second-hand 
cars of moderate original price. The 
actual cash returns from such cars is 
better than it is in New York. Cars of 
the class of the Cadillac, Chalmers and 
Haynes are readily absorbed in the sec- 
ond-hand cash or trade exchange. 




Fig;. 18— Velie Motor Car Company, 1615 
Michigan avenue, where an aggressive campaign 
is in progress 
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Details of the Establishments 



Automobile Row in Chicago is limited 
strictly to frontage on Michigan avenue, 
with the exception of the Apperson 
agency, which is on Indiana avenue and 
Thirty-third street, just to prove the rule. 
Taking the north line as Twelfth street 
and the south line Twenty-sixth street, 
Michigan avenue accommodates almost 
all of the leading automobile factories of 
the United States with local sales agencies. 

North of Twelfth street there are a 
few dealers, notably the Chicago home of 
the White and Cartercar, while south of 
Twenty-sixth street are the Pope-Hart- 
ford, Moon and one or two more. 

The following list does not contain 
quite all the agencies between the lines 
indicated, but it does cover practically all 
the more important establishments. Ad- 
jacent to the commodious quarters of 
Motor Age, which are located at the 
corner of Twelfth street and Michigan 
avenue, is the store of B. C. Hamilton & 
Co. at No. 1218 Michigan avenue. This 
company has been in existence for three 
years and does a diversified business, 
handling three lines, the Chadwick, Pull- 



man and Nance. The total allotment of 
these three varieties of automobiles foots 
up about 100 cars, of which the Pullman 
stock is sixty. In the same building, sales- 
room and garage is the Reo Automobile 
Co., handling the Reo, and the Fal Motor 
Car Co., distributing the Falcar. 

Across the avenue at No. 1221 is the 
Ralph Temple Automobile Co., the pioneer 
of the "Row." It is stated that the his- 
tory of this concern extends back thirteen 
years, when it undertook to sell the first 
Oldsmobile and the National Electric. 
Later this company handled the Pan- 
hard, De Dietrich, Darracq, De Dion, 
Premier, Reo and National cars ; this year 
it has the Jackson and Baker Electric. 

Last year the Temple company handled 
600 Jacksons and this year the allotment 
is placed by the company at 750. The 
Bakers to be sold in 191 1 total 100 cars. 
A fully equipped machine shop and repair 
department is maintained for both lines 
and a complete line of parts is carried 
in stock. 

South from the Jackson headquarters 
is the Chicago Coach & Carriage Co., in 




Fig. 19 — Part of the salesroom of C. Fried- 
berg, 1233 Michigan avenue, where Schacht and 
Van are sold 

Fig. 20 — Where the Premier and Moline are 
sold, The Quality Car Company, 2329-31 Michi- 
gan avenue 



Fig. 21 — Showing the Chicaito home of the 
Ford, 1448 Michigan avenue, headquarters tor 
a wide territory 

Fig. 22 — Chicago home of the Stoddard-Day- 
ton and Rauch and Lang electric. 2457 Michi- 
gan avenue 



Fig. 23 — Where Chicagoans buy the Stude- 
baker, E-M-F and Flanders, 2030-36 Michigan 
avenue 

Fig. 24 — Salesroom of the Chalmers line at 
1467-69 Michigan avenue, where it occupies a 
whole building 

whose establishment the Badger and Cut- 
ting cars are displayed. The chassis de- 
partment is probably the largest in the 
Windy City and a feature is made of 
the manufacture of all kinds of motors. 
Max Sulecky, a progressive practical en- 
gineer, is in charge of this department 
as well as the service section of the com- 
pany. 

A few doors further south is the es- 
tablishment of C. Friedberg, who sells 
the Schacht line and the Van runabout. 
Mr. Friedberg said he expected to sell 
ioo Schachts and half as many Vans dur- 
ing the ion selling season. 

The Chicago branch of the Winton 
Motor Co. is the next big store on the 
row. 

At the northwest corner of Fourteenth 
street is the commodious showroom and 
fine garage of the National Automobile 
Company and the Inter-State Motor Car 
Co., where both of those well-known 
makes of automobiles are handled. C. W. 
Caldwell, president of the concern, is one 
of the most successful members of the 
Chicago selling fraternity and under his 
handling the sale of Nationals has been 
lively. In ioio fifty cars were distributed 
of that make and the allotment for this 
year includes 125 Nationals and 100 Inter- 
States. J. Harry Seek is the Tnter-Stat? 
representative. 
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Fig. 25 — Stearns and Broc electric lines arc 

handled at 2431 Michigan avenue 
Fig. 26 — McFarlan Six as shown in the rooms 
of C. A. Cocy, 1424-26 Michigan avenue 



The next block south contains a num- 
ber of dealers' stores, chief among which 
are the following: 

At 1420 is the Adams Automobile Co., 
which handles the complete Paterson line 
and the Whiting runabout. The company 
has an allotment of 100 of each make and 
reports a good business. 

At 1424-26 is the Charles A. Coey Au- 
tomobile Service Co., which distributes 
the McFarlan Six. In the season of 1910 
about 50 cars were handled and this year 
the allotment is three times as large. The 
Coey company makes a specialty of re- 
pair work and overhauling jobs. 

The Ford Motor Co., 1444 Michigan 
avenue, has one of the largest wholesale 
and retail establishments in Chicago. The 
territory over which this branch house 
holds jurisdiction is extensive and Thos. J. 
Hay, manager, is authority for the state- 
ment that in 1910 something over 1,800 
Fords were sold through this branch. 
This season the contract reads for 2,400 
cars and the manager says that the only 
possible reason for not selling them will 
be the fact that the factory cannot fur- 
nish the cars. 

Across the broad avenue at 1421 is the 
salesroom of the Halladay Motor Co., 
Chicago distributors of the product of 
the Streator Motor Car Co. This con- 
cern is making an active selling campaign 
and is rapidly outgrowing its present 



Aloinig Chicago's 



quarters. It is announced that the com- 
pany is contemplating a move into larger 
rooms where more stock can be carried 
and where there will be ample facilities 
for a service department. 

Crossing again to the west side of the 
avenue the Franklin Automobile Co.'s 
place at No. 1450 is the next large estab- 
lishment. The Franklin has been handled 
in Chicago for five years and F. L. 
Thomas is at the head of the local com- 
pany. About 100 cars were disposed of 
last year and the current allotment is 
estimated at 150. 

The Chalmers Motor Company of Il- 
linois, No. 1467-69, is the last important 
store in the east side of this block. This 
company has a whole building, the first 
floor of which is devoted to salesrooms, 
the second to storage and the third to 
machine shops. The company has been 
in existence for two years and besides the 
Chicago territory serves North Illinois 
and part of Iowa. In 1910 450 Chalmers 
cars were sold and this year the allotment 
is said to be 600, 100 of which are 40- 
horsepower machines. 



Fig. 27 — Just before delivery was taken on 
the last car in stock at the Nyberg Automobile 
Works, 2437 Michigan avenue. 

Fig. 28 — Mitchell Automobile Company's quar- 
ters, 2334-38 Michigan avenue, where a big 
trade is done 



Automobile Flow 



Back a little way on the other side of 
the avenue is the Chicago salesroom of, 
the Knox Automobile Co. This com- 
pany announced that the Chicago allot- 
ment of 100 cars had been practically sold. 

A few doors south from the Knox es- 
tablishment is the store in which the Cole 
and Westcott cars are displayed. The 
concern is known as the Cole Motor Co. 
and the location is No. 1470. 

The next block south from Fifteenth to 
Sixteenth street has only a few important 
stores. G. 'E. Holmes, who handles the 
Regal at 1502, has been in business for 
three years and his total volume of busi- 
ness has now reached large figures. Mr. 
Holmes has all of Illinois for his terri- 
tory and his allotment for the whole 
State is 525 cars, of which 100 have been 
set off for his Chicago trade. 

Across the avenue at No. 1505 is the 
Chicago store of the Lozier, the company 
handling it being the Lozier Sales Co. 
In 1910 about 35 Loziers were sold in the 
city and the big cars proved so successful 
that the allotment for 191 1 has been raised 
to 50 cars, almost all of which have been 



Fig. 29 — Ralph Temple Automobile Company, 
1221 Michigan avenue, Jackson and Baker Elec 
trie 

Fig. 30 — Lozier Sales Company, 1503 Michi- 

§an avenue, from - which this powerful car is 
istributed 
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Fig. 31 — Machine room of the Locomobile Company, the most complete in 
the Windy City 




Fig. 32 — Shop of the Chicago Coach and Carriage Company, where much 
chassis work is done 

bespoken thus early in the season. This allotment is limited in 
distribution to the city of Chicago. 

Next door to the Lozier store is the Henry Motor Car Sales 
Co., at No. 1507, general distributors of the factory product of 
the Henry plant. This concern is directed by P. H. Demange 
and is unlimited in its selling field. The Henry company in- 
tends to market 1,000 cars during the current selling season and 
has made a hopeful start locally. Last year the factory turned 
out 300 cars, all of which were sold through the Chicago con- 
cern. 

From Sixteenth street to Seventeenth there are still fewer 
active selling concerns. The Haynes and Royal Tourist stores 
are further north and the feature establishment of the block is 
that of the Velie Motor Car Company, at No. 1615, which is man- 
aged by H. G. Moore. This company has an artistic and roomy 
sales department, an adequate storage section and a small but 
complete machine shop. The selling territory includes practi- 
cally all of Illinois, Ohio, Indiana, Michigan and part of Wiscon- 
sin. The company intends to dispose of 400 cars during the 191 1 
selling season. 

Just before reaching Sixteenth street lies the magnificent ar- 
mory of the First Infantry, Illinois National Guard, where an 
important part of the annual automobile show held in Chicago 
under the auspices of the National Association of Automobile 
Manufacturers is given. The arched entrance to the armory is 
one of the architectural sights of the city. 

Above Seventeenth street there are several lively representa- 
tives of the automobile industry. Chief among these are the 
establishments of the United Motor Chicago Co., 1735-37 Michi- 
gan avenue; the Centaur Motor Co., 1725 Michigan avenue, and 
the Morrison Motor Car Co., 1716 Michigan avenue. 

The Morrison company sells the Garford and Case pleasure 
automobiles and Garford trucks. This year the allotment of 
Garford pleasure automobiles is 50 and the company will take 



100 Case cars. The number of trucks has not been definitely 
established. 

The Centaur Motor Co. has a large line of cars, including the 
Abbott-Detroit and Krit gasoline automobiles and the Dayton 
Electric. 

A. M. Robbins, manager of the company, stated that he had 
prospects of selling 400 Abbott-Detroits, 200 Krits and as many 
Dayton Electrics as he is able to get. This number, however, 
will not be large. 

The store of the United Motor Chicago Co. is one of the most 
complete in the Windy City. It is situated at the corner of 
Eighteenth street and occupies the whole of a large building. 
It is one of the largest distributors of automobiles in Chicago, 
the sales of Maxwells alone since last September totaling 1,500 
cars, while 35 Columbias have been sold since November. The 
store is presided over by Dr. M. D. MacNab and its territory 
includes parts of Illinois, Indiana and Wisconsin ; in fact a large 
part of Illinois is within its jurisdiction. For the 1911 selling 
season preparations are being made to exceed the total volume 
of business of last year by a comfortable margin, and the addi- 
tion of the Sampson 35 to the line is proving specially interesting 
to competitors. 

Between Eighteenth street and the second cross street there 
is a barren waste as far as automobile selling companies are 
concerned, but commencing with Twentieth street, Michigan ave- 
nue in the next block includes a host of active concerns. 

First is the Middle Western branch of the Locomobile Com- 
pany -of America, the most imposing and beautiful of all the 
Chicago branch houses. It is located at the southwest corner, 
No. 2000 Michigan avenue. With a frontage of 75 feet on the 
boulevard and 171 feet on Nineteenth street the three-story build- 
ing gives the company a fine showroom and other departments. 
There is nothing in the line of automobile salesrooms in New 
York that will compare with this one. The showroom is exceed- 
ingly high and is floored in mosaics of hard wood highly polished 
and giving such a reflection of light as to make photography 
difficult indoors. Giant fluted pillars support the ceiling and lend 
an air of massive impressiveness to the big room that gives 
the cars a perfect setting. The company disposes of one-fourth 
of the output of the factory at Bridgeport, Conn., and its selling 
territory includes all the States between Ohio and the crest of 
the Rocky Mountains as far south as Arkansas and Kentucky 
boundaries. 




Fig. 33 — Where the Ralph Temple Company keeps its stock of parts for the 
Jackson line 



Digitized by 



Google 



April 20, ion 



THE AUTOMOBILE 



943 



A. J. Banta is in charge of the concern as manager of the 
branch house and has supervision of all the departments included 
within the establishment In addition to the sales department 
these comprise a very complete stock department, second-hand 
department, storage and repair departments. The service de- 
partment employs about 50 men all the time. One minor item 
may be mentioned to show the care with which some of the Chi- 
cago companies strive to serve their patrons. In the Locomo- 
bile machine room there is one man and a helper who do nothing 
whatever but to list, classify, store and keep in repair the tools 
used by the others. Thus when a certain type of tool is required 
for a certain job the mechanic does not have to waste any time 
getting it, and, better still, does not have to spend a minute in 
sharpening it or preparing it for its use. This results in saving 
considerable time to customers on big and small repair work. 

On the east side of the avenue is a row of stores that repre- 
sent the very last word in automobile selling. Some of the com- 
petitors of the concerns housed in this row have dubbed it "The 
Orphanage," but that designation is hardly deserved. The 
building is a two-story affair and is just being completed. The 
first store is occupied by the Waverley Electric selling agency. 
Next to that store, at No. 2007, is the Chicago distributing sta- 
tion for the Cino, made by Haberer & Co., of Cincinnati, O. 
The name of the concern is the Cino Motor Car Co. and 100 
cars have been contracted for this year. 

There is only room to show one car in the front window of 
any of these stores, as the width is only 20 feet. Behind each of 
them is a small garage and storerooms, and while the capacity 
of each is small, the activity of all the establishments promises 
well in the selling field. 

Next south of the Cino is the store of the Warren-Detroit 
Sales Co., which has contracted for 200 cars and has part of 
Illinois and Indiana in addition to the Chicago territory in which 
to sell them. Last year this company in another location handled 
100 cars. 

Next in order is the Lexington Motor Co. and the Ohio Elec- 
tric Vehicle Co.,. handling respectively the Lexington and Ohio 
Electric. At 2017 Michigan avenue is the Pratt-Elkhart Motor 
Car Co., general distributors of this new Indiana-made car. The 
selling concern has 25 States for a field and expects to place 500 
cars this season. Last year the company put out 130 automobiles. 

R. A. Wadsworth & Co. comes next with the Oakland line. 
This company has parts of Illinois. Indiana and Wisconsin in its 




Fig. 34 — The Locomobile Company's model stock room, where a fortune in 
parts is carried 




Fig. 35 — Showing one corner of the repair department of the Ford Company 
with stockroom in background 




Fig. 36 — A slice of the Chambers repair department, where cars are over- 
hauled ■ 



territory and has contracted for 250 cars to fill its orders. 

The home of the Cunningham in Chicago adjoins that of the 
Oakland on the south. This car is going well in Chicago. 

Fred F. Jenkins Co. finishes the row as far as automobile 
dealers are concerned, the other stores being occupied by acces- 
sory salesrooms. The Jenkins line consists of the Empire, for 
which contracts have been made for 125 cars ; the Rayfield, a big 
new car, of which the company will try to sell about 50, and the 
Elkhart, as it is called in Chicago, but which is known in New 
York as the Crow, nee Black-Crow, of which the allotment is 
about 50. "The Orphanage," as it is unjustly called, is one of 
the striking bits along the row and is typical and indicative of the 
spirit that pervades automobile selling in Chicago. 

Crossing the street again to the corner of Twenty-first brings 
one to the Chicago establishment of the Studebaker Brothers 
Manufacturing Co., an element in the recently formed Stude- 
baker Corporation. This company has a splendid building, an 
elaborate showroom, garage and service departments and is one 
of the show spots of the Chicago industry. Business was lively 
at the Studebaker establishment during the visit of the represen- 
tative of The Automobile, there being literally one dozen inter- 
ested customers on the floor at the time. The manager ex- 
plained that trade had come to life in a hurry and that the par- 
ticular day referred to was in reality the opening of the spring 
season. The company handles the Studebaker 40, of which 
contracts for 50 have been made; the E-M-F line, of which 
they expect to sell 300 cars, and the Flanders 20, for which 
arrangements have been made for 200 cars. The territory in- 
cludes parts of Illinois, Iowa, Wisconsin and Indiana. The 
Chicago establishment occupies all the space represented by Nos. 
2030 to 2036 Michigan avenue. 

From Twenty-first to Twenty-second street there is a gap in 
the ranks of the automobile dealers, but just beyond the latter 
important thoroughfare is the store of the Bird-Sykes Co., 
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Fig. 37— The Bird-Sykes Company, 2210-12 Michigan avenue, handle the 
Corbin and Matheson 

Kig. 38 — KisscIKar line. 25 15 Michigan avenue (the photograph was de- 
stroyed by reflection from the plate glass) 

Fig. 39 — The stately Thomas is sold in Chicago bv the local branch house 
at 2255 Michigan avenue 



2210-12 Michigan avenue, where the Corbin line manufactured at 
New Britain, Conn., and the Matheson line, made at Wilkes- 
Barre, Pa., are handled. The Corbins enjoy a rather extensive 
patronage in Chicago and a considerable number of Mathesons 
will be handled this year by the Chicago agency during the cur- 
rent season, as indications are. 

At the northeast corner of Twenty-third street is the Chicago 
branch of the E. R. Thomas Motor Co., of Buffalo, N. Y. This 
line has long been a favorite in the Windy City and the local 
customers of the Thomas are among the leaders in many of 
the activities of the city's life. The building, while smaller than 
that of several of the selling companies, is artistic and impres- 
sive in architecture and affords a commanding position to the 
branch house. 

Passing Twenty-third street one comes to a big bunch of im- 
portant agencies and branch concerns. The first of these is 
the store and building of the Quality Car Co., which handles 
the Premier and Moline in Chicago. This company has the 
whole building at 2329 Michigan avenue. It is a beautiful build- 
ing, although the showroom is small, affording only space enough 
to display four cars. It has a big garage and storeroom in the 
rear and above stairs and does a lively business. 

Across the avenue at 2328 is the Chicago home of the Brush 
runabout. This selling company has been in existence for three 
years and serves a large outside territory with a supply of these 
serviceable pleasure automobiles and light delivery cars. The 
Brush business reaches a large annual total and the car is a 
favorite among all classes, numerous owners of big automobiles 
having one or more of the runabouts for auxiliary service. First 
buyers of cars also furnish a considerable element in Brush busi- 
ness as the experience of all selling companies is that the motor- 
ist commences with a small car and works up to a big one. 

The Mitchell Automobile Co., whose store is at 2334 Michi- 
gan avenue, is another big factor in the situation. The Mitchell 
company has an allotment of 1,000 cars for 191 1 and Manager 
H. P. Moyer says that he looks for a car shortage before the 
end of the season. The Mitchell company has been active in the 
selling field since 1904, when 45 cars were sold. The territory 
covered by this concern includes parts of Illinois, Indiana and 
Wisconsin. In addition to salesroom and selling equipment the 
company has a large machine shop, garage and storage facilities. 
The Mitchell company handles the second-hand car situation by 
adhering to the rule of not taking anything but Mitchells in 
exchange for new cars. 

At the corner of Twenty-fourth street, No. 2355-57 Michigan 
avenue, is the Chicago Motor Car Co., distributers of the Pack- 
ard in Chicago, northern Illinois and part of Indiana. This con- 
cern occupies a building that is ranked among the most beautiful 
and efficient along the row. It is massive in its construction 
and delightfully artistic in its conception as a salesroom and 
service department. The windows on Michigan avenue and 
Twenty-fourth street are among the largest in Chicago and the 
interior fittings are superb. The Packard has a big clientele 
in Chicago and the only trouble of which the management com- 
plains is shortage of car supply. In order to obtain the splendid 
picture that was taken in the quarters of the Chicago Motor Car 
Co. it was necessary to remove the only car in stock, a rebuilt 
model of 1908, and replace it with the car shown which belongs 
to a customer. 

South from Twenty-fourth street there are a myriad of deal- 
ers and agencies. Paulman & Co., who handle the Pierce-Arrow 
line, are located at 2420 Michigan avenue. This company does 
an exclusive business with the wealthiest section of Chicago's 
populace and is constantly ahead of its available supply. It has 
a complete service department at the command of its customers. 

The Detroit Electric, next to the Pierce-Arrow, has one of the 
most beautiful small establishments on the "Row." Press of 
trade was so heavy during the visit of the representative of The 
Automobile that a photograph of this store could not be obtained. 

The Cadillac store in the same locality is a popular place for 
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buyers and across the street at 2425 are the quarters of the Fur- 
mer Motor Car Co. This concern has been doing business since 
1909, when it sold nine cars to the Chicago public. This year 
Mr. Furmer asserts the Overland contract is for 700 automo- 
biles. He is a great believer in the efficiency of The Automobile 
as a means of reaching the public and he says that he has dis- 
tributed over 10,000 copies of the elaborate advertisement of 
the Overland that appeared in this publication some time ago. 
The Furmer company has five counties in Illinois in addition to 
the city as a selling field. 

At 2441-45 Michigan avenue is the Western Motor Car Co., 
handling the Stearns and the Broc Electric. Chicago takes about 
100 Stearns cars a year and the Broc line has been added to 
supply the big local demand for all kinds of electric cars. 

The McDuffee Automobile Co., Twenty-fifth and Michigan 
avenue, is headquarters for the sale of Stoddard-Daytons and 
the Rauch & Lang electric. This company plans to sell 450 of 
the gasoline cars in its line this season, and announces that a 
considerable portion of the allotment is already disposed of. The 
electrics are also going freely. 

The Peerless branch house at 2500 Michigan avenue ranks 
in appearance with any selling concern on the "Row," or, in fact, 
anywhere else. It has an immense building with a showroom 
that rivals that of the Locomobile company in richness and 
general impressiveness. Like the Peerless customers elsewhere 
the patronage of this concern includes many of the wealthy 
people of the city. The territory held by this branch includes 
parts of Indiana, Michigan, Wisconsin, Iowa, Minnesota and 
Illinois. Its allotment is 200 cars. According to the management 
the Peerless line will consist of three "sixes," two "fours" and 
three trucks. 

The Stevens-Duryea branch is above Twenty-fifth street, this 
line having been taken over by the factory rather recently. It was 
formerly handled by Louis Geyler Co., at 2519-21 Michigan Ave. 

The Geyler Company now sells the Hudson line, and is enjoy- 
ing a lively trade, as is shown by the fact that 78 cars out of 
the allotment of 350 had been sold and delivered up to the time 
of the visit of The Automobile. There were orders on the 
books of the company for nearly as many more and insistent 
hurry orders had been sent to the factory for more cars. 

The Kissel Motor Co., of Chicago, marketing the Kissel-Kar, 
is located at 2515 Michigan avenue, and has a contract for 300 
automobiles for this season. 

The Nyberg Automobile Works, which recently purchased the 
plant of the Rider-Lewis Co., is the general sales company 
of the factory. H. W. Williams, manager, declares that sev- 
eral thousand cars will be manufactured this year, and will be 
marketed from Chicago headquarters, which are No. 2437-39 
Michigan avenue. In 1909 the Nyberg company made and sold 
300 cars and in 1910 its production was 600. This year the' 
figure estimated by the manager was 5,000 cars. The company 
does an extensive trading business, over one-half of the sales 
being made on an exchange basis. Mr. Williams says that there 
is a distinct inquiry for used cars. 

The Pope-Hartford agency is the last one in this group, and 
between it and the next salesroom there is a long stretch of 
boulevard. As has been noted, the limits of the "Row" are oc- 
cupied by the Apperson, which is just off the boulevard and the 
Moon near Thirty-ninth street. 



Millions to Improve Pennsylvania Roads 

Harrisburg, Pa., April 17 — The Senate passed the Sproul 
Highway bill carrying an appropriation for $6,000,000 of which 
$4,000,000 will be used by the Highway Department, and the 
rest applied to State road construction and repairs. The bill 
also provides the laying out of 3,000 new routes. 

The joint resolution proposing a $50,000,000 bond issue for 
improving the roads of this State has passed the Senate, being 
now before the House to be finally authorized. 




Fig. 40 — Chicago home of the Packard, the Chicago Motor Car Company, 
2357 Michigan avenue 

Fig. 41 — The Halladay Motor Car Company, 1421 Michigan avenue, handles 
the Halladay 

Fig. 42 — Chicago sales department of the Franklin Automobile Company, 
1450 Michigan avenue 
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When Judgment Whispers Don't 

Epigrammatic Presentation of Things to Remember 



Considering the fact that a long story is nothing more 
nor less than a series of short stories, and that a 
short story is in its most simple form when it is 
reduced to a single paragraph, it remains to observe 
that the quality of the short story is inversely pro- 
portional to the number of words employed, with the 
ultimate conclusion that epigrammatic brevity is the 
process that must be employed to obtain the highest 
result. 

Don't snatch at the first automobile that is offered to you when 
you go forth to purchase; it is more to the point to ex- 
amine all of them, and take the one that checks up with 
your needs. 

Don't make an excursion to the oil man after the crankshaft 

tells you that the bearings are melted out. 
Don't exploit your ossified ideas in your latest model, and in- 
struct your publicity man to rave with enthusiasm. 
Don't manifest too much concern about the quality of your 
neighbor's automobile; if you want to ride in a tonneau, 
get one of your own. 
Don't inflict your exalted inspirations upon the agent from 
whom you hope to get a good automobile; he may not be 
selling that kind. 

Don't ask the repairman to crystallize your dreams when you 
take your car to him to have it fixed ; the bill will be high 
enough if you permit him to do the necessary work. 

Don't display your generous compassion at the cost of a nickel 
to you when you approach a beggar on the street, and 
make a terrible noise when you get your car repaired if 
the cost of the work is as much as 10 cents. 

Don't make a religion out of driving an automobile the worst 
way to the detriment of the car, and the annoyance of 
others who may have a right to be on the highway. 

Don't expose your ignorance to the repairman with your car; 
he will capitalize it for all it is worth. 

Don't try to do so much with the hands that you are liable to 
forget that the Creator gave you a head. 

Don't guy the farmer who says that good ground, the best breed 
and the best feed will produce the crop that pays — auto- 
mobiles are in the same category. 

Don't misdirect energy; you will be in the predicament of the 
men who live in New York and go to Washington to 
tell 'em how to build good roads. 

Don't fight fire without first splitting it into wings, then fight 
each wing separately. 

Don't fail to observe that the world is full of a number of things 
— some of them are gleefully sporting a disguise. 

Don't empty your wallet in the consolidation of your happiness 
with a decrepit second-hand automobile. 

Don't capitulate before the magic word "imported"; the device 
might not be any worse were it made in America. 

Don't lay in a store of liking for what are known as "potent 
phrases"; a spade is a spade. 

Don't be of the tribe that follows the lead ; follow the bent of 
sense and discrimination instead. 

Don't go in for grotesque colors for your automobile — art is 
tame. 

Don't despair because there seemed to be so many big men in the 
long ago ; they had very little competition ; luster is a com- 
parative condition. 



Don't try to stave off the steady upward swing of scientific prin- 
ciples — fall into line. 

Don't talk about what you have done ; speak about what you are 
going to do. 

Don't look for progress through the haze of the past; it is like 

the rising sun and casts its dazzle upon its worshipers. 
Don't irrigate a patch of weeds; turn the water on some kind 

of a plant that will bear fruit. 
Don't look for conclusive evidence of all the cardinal virtues in a 

second-hand automobile. 
Don't exact extras from the agent when you go after a new car ; 

he might find it necessary to make up. 
Don't be exasperated if the automobile that you examine for 

your possible use does not check up with your idea — 

ideas are generally five years old. 
Don't invest in an overgrown multi-colored automobile and then 

have your raiment made to match and go forth to conquer 

the world — success is a silent instrument in neutral tint. 
Don't belittle yourself as you do when you tell the agent that 

you think his make of car is a poor contrivance which you 

are trying to buy ; what do you. want of a thing that is no 

good? 



Varnish Cracks and Spots 

Old age is not the only cause of these defects; hurried methods 
of painting and finishing are equally potent in producing 
blemishes on the polished surfaces of an automobile body. 
Plain, ordinary city mud and careless washing help along 
the bad work. 

CRACKING of body varnish is usually due to old age, at 
which stage of life all varnish is destined to check and 
fissure and eventually lose its capacity for preserving and beau- 
tifying the surface. Premature cracking is sometimes due to hur- 
ried methods of painting and' finishing, by which method one 
coat of paint or color, or even varnish, is applied over a coat of 
material not thoroughly dry. This soft, porous and undried coat 
generates a gas when confined under another coat, with the re- 
sult that the gas forces an outlet by cracking the surface. The 
cure for this latter form of surface disruption is chiefly within 
the hands and under the control of the painter. The Assuring 
of the surface incident to old age, on the contrary, depends 
upon the care and preserving processes practiced by the automo- 
bile users and chauffeurs. Water cleanses and cools varnish, 
strengthens it and, in its early days of wear upon the surface, 
increases its brilliancy and enriches its appearance. Do not 
wash the surface in the sun nor permit it to dry in the sun. 
Neither wash it in a freezing atmosphere. 

Spotting of varnish — depriving the surface in spots of its luster 
— is a bad form of surface blemish which the automobile owner 
and user who admires the beauty and brilliancy of his machine 
needs to guard against. Spotting generally occurs during the 
early life of varnish — before it becomes old, and harsh, and 
brittle, and devoid of elasticity. It is due chiefly to the accumu- 
lations of mud drying upon the surface and thus through the 
power of capillary attraction extracting the oil from the varnish. 
This action in many cases not only extracts the oil but the gum 
constituent as well. City mud and, of course, the mud of lime 
districts, the former being strongly charged with ammonia, are 
notoriously destructive to varnish luster. 
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New "Six" Features 1912 Packard Line 

Standard Models— "30" and " 18 "—Continued 



The one great feature of interest in the announcement of 
the plans of the Packard Motor Car Company for 
the year 1912 is the putting on the market of a six- 
cylinder model. This car is designed to round out 
the company's line, Models 30 and 18, which have 
met with pronounced success in the past, being con- 
tinued. The new "Six" mechanically is in many 
respects a replica of the well-proved excellencies of 
design to be found in the company's four-cylinder 
cars. 

PARTICULAR interest is attached to the announcement of 
the advent of the 1912 line of Packard cars, that company, 
whose factory is located at Detroit, Mich., being the first 
to step into the arena with its bid for the patronage of the 
American automobile-buying public. Additional force is given 
the announcement by the news that the company's well-estab- 
lished "Thirty" and "Eighteen" have been reinforced by the 
coming of the Packard "Six." To this, the latest example of 
the company's handiwork, the greatest interest of the motorwise 
is naturally attracted, although the new model is primarily de- 
signed to fill out the line. 

Following along the general lines of the "Thirty" and the 
"Eighteen," the new "Six" chassis design is composed of two 
units, the motor unit comprising the motor and clutch, and the 
rear axle unit comprising the transmission, final drive and dif- 
ferential gears. The motor, which is rated at 48 horsepower, ac- 
cording to the A. L. A. M. formula, has six vertical, water-cooled 
cylinders, with a bore of 4 1-2 inches and a stroke of 5 1-2 
inches. 

Integral waterjackets and valve chambers feature the cylinders, 
which are cast in pairs and are ground and interchangeable, as 
are the pistons, which are also fitted with ground rings — the 
cylinders, pistons and rings being lapped in the final assembling 
process. 

The crankshaft runs in four large main bearings, supported by 
rigid caps bolted to the upper section of the crankcase. The 
connecting rods are drop-forged. Carefully ground bearing sur- 
faces and fitted bushings insure quiet running. The positively 
lubricated camshafts, magneto and water pump gears are well 
protected from the dirt and dust of the road, being contained in 
an integrally cast forward extension of the crankcase. The 
latter, which is cast of special aluminum alloy, is in two hori- 
zontal sections, the uppermost of which, supported by the main 
frame, forms the engine base. The rear clutch shaft, clutch 
shifter and clutch pedal bearings are supported by an integrally 
cast rearward extension of the upper section of the crankcase. 
The crankshaft bearings are held rigidly to the uppermost crank- 
case section by removable caps. The lower section is an oil well, 
on the bottom of which are carried the oil pump and strainer. 
This section may be easily removed for inspection or adjustment 
of the connecting rods, camshafts, etc., without disturbing the 
crankshaft bearings. 

The water circulation is positive through the cellular radia- 
tor and thence to the cylinder waterjackets, the centrifugal 
pump which forces the water through the system being mounted 
on the right side of the motor and driven by enclosed gears. 
The water-circulation system has a capacity of six gallons, and 
cleanliness of the water is insured by placing on the pump a suc- 
tion strainer which may be easily removed for cleaning without 
breaking any of the connections. The belt-driven, ball-bearing 



fan has adjustments for taking up play in the belt, and the filler 
cap on the radiator tank is of the non-leaking type. 

The lubrication system is of the positive type, the pump being 
driven by a worm gear on the inlet camshaft. The cylinder 
walls, camshafts and other parts of the motor are oiled by spray 
from the connecting rod bearings. Clean oil is assured by the 
use of a series of sediment pockets and wire mesh strainers, these 
pockets being provided with drain plugs in front and rear of the 
strainer. The pumps and strainers are easily removable for clean- 
ing and inspection. The transmission, differential and forward 
universal joint run in oil, the rear universal joint being encased 
and packed with grease. All other running and wearing parts 
are provided with grease cups or oil holes. The normal oil capac- 
ity of the crankcase is one gallon, the supplementary supply be- 
ing contained in a copper tank of similar capacity mounted to the 
left of the cylinders. 

Ignition is done by the Bosch dual high-tension magneto sys- 
tem, mounted on the left side of the motor bed with an enclosed 
gear drive. A storage battery is used for starting and as a 
reserve, the battery being installed in a box on the running board. 
The transformer coil for the magneto is on the armature, that 
for the battery current, which is closed by a switch, being installed 
on the dash; the button used for starting on the switch has a 
bayonet lock, giving the option of single spark or vibrator 
spark when running on battery. The magneto and battery cir- 
cuit interrupters are both operated by the armature shaft. The 
low-tension wiring used from the battery to the coil is carried 
through a protecting tube, while the high-tension wiring from 
the magneto distributor to the universally jointed knife switches 
at the spark plugs is also thoroughly protected and specially in- 
sulated. 

The carbureter, of Packard design and manufacture, has a 
waterjacketed cylindrical mixing chamber with a butterfly throttle 
above the aspirating nozzle, and combines float feed and automatic 
mixture regulation for all motor speeds. Heated air drawn 
from around the outside of the exhaust header through the 
primary air intake on the left side of the motor assists in pre- 
venting condensation in the long inlet header. The auxiliary air 
inlet is automatically regulated for varying speeds by a spring- 
controlled poppet valve, a small lever on the dash governing the 
spring tension to conform with varying atmospheric conditions. 
An adjustable cold-air gate in the primary intake permits of the 
use of a greater volume of heated air in cold weather. The fuel 
is contained in a 21-gallon tank located under the front seat, 
whence it flows to the carbureter by gravity; the 5-gallon reserve 
supply is contained within the main tank, a three-way valve con- 
trolling the main supply, reserve and shutoff. (In runabouts, 
phaetons and close-coupled cars the gasoline is fed by pressure, 
there being an automatic pump on the engine, with an auxiliary 
hand pump in case of emergency.) 

The regulation of the motor speed is by means of a lever on 
the steering wheel and by pedal, both acting directly on the 
throttle ; the pedal provides means of instantaneous acceleration 
as well as continued high-speed running. A hydraulic governor, 
which is incorporated in the water circulation system and is a 
part of the pump unit, steadies the motor while running and 
compensates for varying loads within the limits of volitional 
throttle setting. The small lever on the steering wheel enables 
the driver to advance or retard the spark for most effective 
ignition under the varying running conditions as they arise. A 
relief handle, located near the starting crank, reduces the com- 
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latter movement being locked by a thumb 
latch. The engagement of the gears is 
correctly determined and assisted by 
spring locks on the shifter shaft. The 
gear-shifting toggles and other actuating 
parts are all snugly housed and protected 
from dirt and dust. 

The front axle and the stationary 
sleeves of the rear axle are of large- 
diameter steel tubing of heavy gauge, the 
rear axle tubes being pressed into and 
riveted within flanged collars bolted to the 
aluminum rear axle housing. 

The braking system is adequate — the 
four brakes all acting directly on the rear 
wheel brake drums. The service brakes 
are of the external contracting type, 
operated by a pedal, the emergency brakes 
being in internal expanding segments, 
operated by a hand lever. The internal 
brakes are enclosed and protected by drum 
disks, being provided with bayonet locks 
to prevent rattling. 

The chassis side bars are of channel 
section pressed steel, arched above the 
rear axle to allow a liberal degree of 
spring action in connection with a low- 
hung body. Four wide, semi-elliptic 
springs are placed to minimize the effect 



Fig. 1—1912 Packard "Six" standard chassis, 
plan view 

pression in the event of trouble from that 
source in cranking. 

The clutch is completely enclosed by 
an integral extension of the crankcase, 
which also supports the rear bearings. It 
is of the dry-plate type, the shaft plates 
being of metal and the casing plates being 
faced with special friction material. The 
clutch may be inspected or removed with- 
out disturbing the motor or the universal 
joints. The latter, at either end of a long 
driving shaft of minimum angularity, are 
snugly encased. The speed-changing, final 
drive and differential gears are housed in 
a rigid rear axle unit, none of the trans- 
mission elements being on the main frame 
and no intermediate parts requiring align- 
ment between power and transmission 
units. This housing is of aluminum, in- 
ternally ribbed to provide the necessary 
strength and rigidity, and is provided with 
oil plugs and inspection holes. The differ- 
ential gear unit is supported by its own 
bearings, the rear axle sections being re- 
movable without disturbing the gears. 
The rear axle and final drive and differ- 
ential gears all run on annular ball bear- 
ings. 

Three forward speeds and reverse are 
provided, the third speed forward beins; 
on direct drive: the lever moves forward 
and backward for forward speeds, and 
laterally into a notch for the reverse, the 




Fig. 2—1912 "Six" 



phaeton with standard finish and equipment 

Fig. 3 — 1912 "Six" Imperial landaulet in standard finish and equipment 
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of road inequalities, those on the front 
being 40 inches long, the rear pair meas- 
uring 56 inches ; shock absorbers on both 
front and rear axles assist to this end. 
Around the rear axle are placed limit 
straps, while a set of secondary springs 
is installed under the rear springs. Lubri- 
cation of spring shackle bearings is pro- 
vided for by means of compression grease 
cups. 

A worm-and-sector gear, the worm and 
sector being forged integrally with their 
respective shafts, insures positive steer- 
ing. The large hand wheel is entirely 
wood covered, including the spokes near 
the rim, which makes for comfort in 
driving, the position of the steering con- 
necting rod above the front axle tending 
likewise to minimize the transmission of 
vibration to the driver's hands. The jaw 
type yokes on the front axle are of heavy 
drop-forged material, as are the steering 
knuckle spindles, the knuckles being pro- 
vided with ball thrust hearings. Steering 
connection ball joints are encased to pro- 
tect them from the ingress of mud and 
dust, and all steering gear bearings and 
connections are directly lubricated through 
the medium of grease cups. 






Fig. 



-1912 "30" chassis in priming coat and 
standard equipment 



Fig. A — 1912 "Six" limousine in standard finish and equipment. 

Fig. 5—1912 "Six" with close-coupled body in standard finish and equipment 



The Packard "Six" wheelbase varies 
with the type of body designed to be used, 
that of the standard or close-coupled 
chassis measuring 133 inches ; phaeton 
chassis, 139 inches, and the runabout 
chassis, 121 1-2 inches. The tread is 
standard throughout — 56 1-2 inches. 

Wheels are of the artillery type, with 
spokes of well-seasoned hickory. The 
tire equipment includes clinchers of any 
of the several standard makes — 36 by 4 1-2 
inches front, and 37 by 5 inches rear — with 
Continental quick detachable demountable 
rims. 

Body options on the 1912 Packard 
"Six" are sufficiently diversified to afford 
the buyer ample choice. The touring car 
may be had in three styles, with extension 
cape cart, leather victoria or full-glass 
canopy top ; the phaeton or close-couplsd 
car, with extension cape cart or leather 
victoria top; the limousine and the im- 
perial limousine; the landaulet and im- 
perial landaulet ; brougham ; runabout and 
coupe. 

Packard body construction is of sheet 
aluminum panels over wood framework. 
Bonnet and fenders are also of aluminum, 
in the latter case flanged in order to se- 
cure rigidity. Splash aprons are fitted be- 
tween the front fenders and the body of 
the car and also between the frame and 
the running boards, while the rear fenders 
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are so attached to the body as to be prac- 
tically watertight. 

Standard color schemes characterize the 
"Six" — in the open cars the body and 
door panels are in blue striped with gray ; 
underbody, body front, bonnet, radiator, 
frame, fenders, splashers, Prest-O-Lite 
tank cover, battery and tool boxes, etc., in 
black; wheels, axles, springs and other 
running gear below the frame, black- 
striped with gray. The trimming of 
the open cars consists of seats of black 
hand-buffed straight-grain leather, tufted; 
running boards and front floor and heel 
boards covered with cork carpet, with 
fiber matting in the tonneau. In the 
closed cars the same quality of trimming 
obtains in the front part section, the rear 
compartment being covered from roof to 
seatboard with blue broadcloth, with blue 
goatskin optional below ; the floor is 
covered with blue carpet to match. Special 
painting and trimming are provided in 
some cases at no extra charge, and in 
others at a slight advance. All enclosed 
bodies are equipped with dome lights and 
switches, and toilet cases to match the up- 
holstery. 

From the price standpoint the 1912 
Packard "Six" proposition is particularly 
comprehensive, offering a range of choice 
on the same chassis that gives the buyer 
ample scope in making a selection. The 
touring car is standard finish and equip- 




1 



ill! 






Fig. 7 — 1912 "Six" cylinder motor, looking at the intake side, rated at 48-horsepower A.L.A.M. 



Fig. 8 — 1912 "30" landaulet in standard finish 

and equipment 
Fig. 9 — 1912 "30" brougham in standard finish 

and equipment 
Fig. 10 — 1912 "30" coupe in standard finish and 
equipment 

Fig. II — 1912 "30" Imperial limousine in stand- 
ard finish and equipment 



ment, with extension cape top, is listed at 
$5,000; with leather victoria top, at $5,250; 
with full glass canopy top, at $5,445. The 
phaeton or close-coupled car, with cape 
cart top, $5,000 ; with leather victoria top, 
$5,215. The limousine and the imperial 
limousine are quoted at $6,250 and $6,450 
respectively, while the landaulet and the 
imperial landaulet arc listed at $6,350 and 
$6,550 respectively. The brougham is 
catalogued at $6,300; the coupe at $5,700, 
and the runabout at $5,000. 

The "Thirty" Will Still Con- 
tinue as the Standard Pack- 
ard Car, with the "Eighteen" 
to Complete the Line 

The Packard "Thirty," which will con- 
tinue as the standard of the company, has 
been refined in many of the lesser details 
as compared with last year. As to the 
general specifications, the two-unit chassis 
design and the four-cylinder motor of 5- 
inch bore and 5 1-2 inch stroke, with a 
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perial limousine, $5,650; imperial landau- 
let, $5,750; brougham, $5,500, an<l coupe, 
$4,900. 

The "Eighteen" is smaller, but identical 
in design and construction with the 
"Thirty." The bore of the motor is 4 I-l6 
inches and the stroke 5 1-8 inches, giving 
a horsepower rating, according to the A. 
L. A. M. formula, of 26.5. The wheel- 
base of the standard or close-coupled 
chassis is 112 inches, that of the runabout 
chassis being 108 inches. The wheels and 
tires remain the same as the 191 1 model, 
34 by 4 inches front and rear. The capac- 
ity of the fuel tank of the standard 
chassis is 18 gallons, that of the run- 
about 27 gallons. 

There are eight styles of the "Eigh- 
teen" listed : The open car, with cape 
top, $3,200; runabout, victoria top, $3,200; 
open car, victoria top, $3,415; limousine, 
$4,400; laudaulet, $4,500; imperial limou- 
sine, $4,600: imperial landaulet, $4,700; 
coupe, $3,900. 

The standard equipment of Packard 
cars includes an extension cape cart top, 
with side curtains, corner light curtains, 
storm front and envelope, on all open cars 
except runabouts, the equipment of which 
includes victoria top, with corner light 
curtains, storm front and envelope; the 
storm front is omitted when corner light 
curtains are fitted to the windshield. 



Fig. 12 — 1912 "30" touring car in standard finish 

and equipment 
Fig. 13—1912 "18" runabout in standard finish 

and equipment, top included 
Fig. 14 — 1912 "18 landaulet in standard finish 

and equipment 
Fig. 15—1912 "18" open touring car in standard 
finish and equipment, including top 

rating of 40 horsepower (A. L. A. M.), 
still obtains. The standard or close- 
coupled chassis of the 1912 car will be 
123 1-2 inches; the phaeton chassis, 129 1-2 
inches, and the runabout chassis, 114 
inches, the tread in all instances remain 
ing at the standard 56 1-2 inches. 

In conformity with the wheel and tire 
sizes adopted in the new "Six," the equip- 
ment of the "Thirty" will remain at 36 
by 41-2 inches on the front and 37 by 5 
inches on the rear. 

In the matter of styles and prices the 
choice offered is practically the same as 
that in the case of the "Six," the only 
difference being that there is a parallel 
increase in the case of the latter of about 
$800 in each style. The range of prices is 
as follows : Touring car with cape top, 
$4,200; phaeton or close-coupled car with 
cape top, $4,200; runabout, victoria top, 
$4,200; touring car, leather victoria top, 
$4,450 ; phaeton, leather victoria top, $4,41 5, 
touring car, full glass canopy top, $4,645 ; 
limousine, $5,450 ; landaulet, $5,550; im- 



Fig. 16 — 1912 six cylinder motor, looking at the exhaust side, showing the compactness of design 
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It Stands to Reason 



Exercising the Power of Reasoning Advantageously 



It was a very learned person who said that when alge- 
braic problems could not be solved by a mathema- 
tician, the reasoning power of a person as ordi- 
narily endoivcd would suffice for every need. In a 
ivord, the every-day puzzles of the automobilist and 
the private citizen may be disposed of by a process 
of reasoning, even when the man of skill in this 
particular line is nonplussed. 

That depreciation is the microbe that is most to be feared by the 
average automobilist may be taken for granted. 

That the depreciation of tires should not be charged to the 
maker thereof, if it is excessive, unless it can be shown 
that the tires are given proper treatment. 

That the presence of thousands of "chuck-holes" in the pave- 
ment of the streets in the city of New York, costing the 
automobilists $20,000,000 per annum extra, are responsible 
for the enormous bill that has to be paid. 

That it would be better to give the city $20,000,000 per annum to 
pay for the repairing of the streets, for then the automo- 
bilist would not have to pay for the tires that are ground 
out under the present conditions. 

That the attitude of the city government is eminently conven- 
tional considering political conventions, and that it is 
rather hard upon the automob'les that wend their way 
through a maze of chuck-holes. 

That the roadway is the other half of the automobile, and that 
the average automobilist fails to understand this situation ; 
otherwise he would be up in arms against those who are 
responsible for chuck-holes in the pavement. 

That when the tires suffer as they do on ill-paved streets, the 
mechanisms of the automobiles also deteriorate unduly. 

That there is no sense in trying to build automobiles of such a 




fine quality that they will last for a reasonable length of 

time jumping hurdles and dodging chuck-holes; it is 

cheaper to repair the streets. 
That the automobile clubs to which the members owe allegiance 

owe the members something. 
That the members of the automobile clubs ought to call around 

and see when payday is set. 
That there should be a payday. 

That the sleeping sickness creeps in upon those who are subject 
to hypnotic influence before they are made aware of the 
fact 

That they have to be nudged. 

That they might become vexed if they are awakened too sud- 
denly. 

That the vexed person is not a fit leader for a caravan. 
That the only thing to do if the occasion requires is to nominate 
a new leader. 

That the fallen chief will express an aversion to surgery, but the 
greatest good should accrue to the greatest number. 

That the pavement in New York City must be repaired. 

That it is not enough to simply repair the pavement; it must be 
kept in a state of good repair. 

That the streets should not be first paved and then opened up 
for the purpose of putting down water mains. 

That the city officials who favor the plan of putting down pave- 
ment and then ripping it up know what they are about. 

That the automobilists and taxpayers generally, if they know 
what they are about, have a funny way of expressing it. 

That $20,000,000 per annum for 40,000 automobilists to pay is a 
large amount of money at the price of indifference. 

That the game of hounding automobilists has been played with 
great enthusiasm for the past ten years. 

That automobilists have enjoyed the situation immensely. 

That turn about is fair play. 

That automobilists are approaching the time when it will be 
their inning. 

That automobilists expect to display more intelligence than that 
evinced by the principals in the game heretofore. 

That those who have heretofore essayed to represent automo- 
bilists have strange and taking ways. 

That the representation has been particularly lopsided. 



Showing the Hartford single-action friction-drive power pump in position on 
an automobile ready for service 



The Use of a Power Pump 

The large number of automobiles that have been made in the 
past and are running on the road without any provision for 
the application of a power pump to be employed in the in- 
flating of tires, and for such other work as may be assigned 
to compressed air, has opened the way for inventive genius 
to a considerable extent, and the time has arrived when the 
automobilist is permitted to select pumps of this character, 
they being so designed that they are universal in their appli- 
cation, one of which is shown in the illustration here af- 
forded. 

NOTHING in the line of accessories can be put to such good 
use as a power pump by means of which the tires may be 
inflated to fullness. There are but few automobilists who are 
sufficiently athletic to permit them to wrestle with the problem 
of inflating the large tires as they are employed at the present 
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time, using a small hand pump for the purpose. Even the most 
skilled and stout: chauffeurs fail to appreciate the needs when 
they are required to inflate the tires, employing small hand 
pumps, and they" are much inclined to conclude that the tires are 
fully inflated, using as an indicator the perspiration that is 
induced on their manly brows during the pumping operation. 
According to this way of measuring the pressure in tires they 
will be quite well inflated in the cold in winter and they will 
be running flat when the summer's sun makes itself felt 

The power pump is an advanced idea that is saving a consid- 
erable amount of money for the type of automobilist who per- 
sists in its use, and the only question is how will it be possible 
to apply a power type of pump to an automobile that has been 
designed to the exclusion of this excellent device. The illus- 
tration as here presented of the Hartford type of power pump 
as furnished by C. S. Knowles, 7 Arch street, Boston, Mass., 
presents a pump of the desired characteristics, of light con- 
struction and convenient design. This pump is of the single- 
action type with a trunk piston and a double-reduction gear. 
The cylinder of the pump is flanged and bolted to a frame, with 
a means of adjusting the frame to the side bar of the automobile 
at a point adjacent to the flywheel of the motor, and a leather- 
faced pulley on the crankshaft of the pump is of suitable 
diameter so that when the pump is attached and the leather 
facing on the pulley engages the periphery of the flywheel of the 
motor the pump is driven at a speed which permits of compress- 
ing free air to approximately 100 pounds per square inch, or 
less, as indicated by the requirement when the tires are being 
inflated. The leather-faced pulley is pressed against the 
periphery of the flywheel by means of a suitable spring with a 
wingnut adjustment whereby the compression may be increased 
if the occasion requires. The double-reduction gear gives a 
ratio of 4 to 1. The height of the pump is 9 1-4 inches and the 
cylinder has a bore of 1 1-2 inches, with a stroke of 2 1-4 inches. 
Each pump is tested to 150 pounds per square inch in the inspec- 
tion process. The outfit as shipped includes 12 feet of hose, by 
means of which air under pressure is led to the four wheels of 



the automobile. A pressure gauge is placed in the ltngth of the 
hose by means of which the automobilist is permitted to know 
when his pneumatic tires are up to the required degree of 
inflation. 



Horse Congests Cities 

In this era of "back-to-the-farm" discussions would it not be wise 
in the effort to ameliorate the admitted evils of congestion in 
the large cities to consider the advisability of transporting 
the equine back to the green fields? Such a course would 
be fraught with advantage in the matter of elbow room, not 
to mention a much-to-be-desired improvement of municipal 
highways in the matter of cleanliness. 

MORTALITY in congested centers is at an enormously high 
rate as compared with this condition in the Rocky Moun- 
tains, where the air is relatively pure, and the carbonic acid in 
the atmosphere measures 0.06 per thousand. Why should the 
mortality of the great cities be so enormously high? May we 
not say that the malady may be traced to over congestion? If so, 
would it not be to the point to apply a proper remedy? Obvi- 
ously the remedy lies in reducing the congestion. Who will de- 
cide as to which part of the population that will have to migrate 
to a less congested center? On second thought, however, if it is 
a mere matter of getting rid of some of the inhabitants, why not 
get rid of horses? If there is any claim to, distinction on the 
part of horses, for which they should receive an extra measure 
of consideration, surely this favor can be bestowed upon them 
by transporting them to green fields remote from the hard pave- 
ment of city streets. There are a dozen reasons why it would 
be a distinct advantage to bar horses from large cities, and once 
this problem is disposed of in the only way that common sense 
dictates, those who have to cope with the problems of mortality 
will have more time at their disposal for the purpose of telling 
Russian emigrants why they should take a bath. 



The Automobile and Wheel Maker 

Machine-Made Wheels to Hand-Made Standards 



A re-statement of the not too well-known facts regard- 
ing the wood used in wheel making, and the methods 
in vogue in the plant of the wheel-maker, portray- 
ing the modern trend, and making a distinction be- 
tween the wheels that are well contrived and those 
which are intended to satisfy the craving of the 
man who wants something for nothing. It is in- 
tended to show that the man who makes an inferior 
wheel is not justified in lying back on his thread- 
bare statement to the effect that hickory is scarce 
and that he is doing the best that he can under a 
set of conditions that are not of his making. 

RANGING in price from $11 to $60 per set for the wood 
of wheels as they are used in automobile work, there 
is a wide opportunity for the maker of cars to run the 
gamut of quality, and since his product is passed on to the user, 
who is the final arbiter, it remains for him to become acquainted 
with the vicissitudes of the wheel-maker's art in order that 
he will be able to tell the wheel-maker of his needs. It re- 
quires no stretch of the imagination in arriving at the conclu- 
sion that wheels cannot be too well made, in view of the fact 



that they support the moving mass, interpret the shock due to 
speed versus road inequalities, and sustain the effects of tangen- 
tial force as cars swing at a high rate of speed around curves 




Fig. 7 — Example of a wrecked wheel, showing excellent qualities of the 
hickory employed 
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Fig. 3— Showing the assembling of the spokes of a wheel using a tem- 
porary band by means of which the spokes are gathered and spaced 

of short radius, in addition to taking "chuck-holes," which are as 
scenery in the poorly maintained streets of some American 
municipalities. 

Under the old conditions, as they obtained when carriage mak- 
ing was in its prime, the wheelwright was looked upon as a man 
of some importance. It was frr him to so fashion the wheels 
of carriages that they would do the work that is now abandoned 
to pneumatic tires, and his way of producing wheels that were 
responsible for the easy-riding qualities of carriages was to take 
advantage of the fine qualities that reside in hickory, so fashion- 
ing the spokes as to take advantage of the natural resiliency that 
resides in wood, nor was it below his dignity to utilize the 
qualities that were well known in the Indian's bow. The carriage 
wheels were of large diameter, and of 
dished shape ; moreover, the spokes were 
not only slender, but they were of vary- 
ing section, changing from the ellipitical, 
with the major axis in the plane of the 
wheel at the outer extremity, to the 
elliptical, with the major axis in the 
plane of the axle at a point about one- 
third out from the hub, ending in a 
rectangular section at the approach of 
the hub, and terminating in a mitre 
within the hub flanging. 

Spoke work, as it was understood by 
the wheelwright of ancient history, was 
an art. The idea of trying to fashion 
the spokes by a machining process was 
abhorrent to him, and as for recommend- 
ing an undished wheel, it was far from 
his talents, for in all truth he recognized 
the principle which takes advantage of 
the fine qualities of wood in compres- 
sion, and the reason why he dished the 
wheels that he made was to bring all the 
spokes into compression simultaneously, 
if perchance, under road conditions, the 
carriage skidded, for as anyone will 
readily observe, the length of a spoke 
in a dished wheel is so great that all 
of the strain comes upon the tire, due 
to the fact that the spokes as they are 



placed in the dished wheels are in length greater than the diam- 
eter of the rim. 

The old wheelwright understood woodcraft, and he looked upon 
his knowledge in this regard as a fine requisite. Of the many 
varieties of hickory that Nature affords, there were but few of 
them that held any attraction at all in wheel-making work, and 
of the varieties of this wood that are worthy of serious con- 
sideration but a small percentage of the product was considered 
good enough to employ in the wheelwright's product. 

When hickory of the proper genera is discovered in its native 
haunts, and trees of suitable size are felled by the axe-man, 
if he is a person of no stamina, and is directed by the bent of 
his own sweet will, the old wheelwright would discountenance his 
effort, due to the fact that the wood so felled would fall far 
short of the best requirement, if indeed it might not be too 
poor to employ under the worst examples of wheel-making. It 
is by no means sufficient to cut down trees and after they lie 
around in the woods for a time to cut them into lengths for 
haulage to points of use, and the man who is skilled in wood- 
craft, since he must measure his wit against the wheelwright 
who has the selection of the wood for his purpose, takes good 
care to do the chopping in mid-winter, at a time when the snow 
is knee-deep on the ground, when the probabilities are that the 
wintry weather will be unchanging for even months, and if there 
is any complaint to be made against this woodsman of some dis- 
crimination, it lies in his lack of appreciation of the fact that a 
good many spokes are wasted as they rot away in the high 
stump of the trees, due to his axing work instead of employing 
a cross-cut saw, making the cut as near to the ground as pos- 
sible. 

The Felled Hickory in Its Green State Is Value- 
less for Spoke and Felloe Work and It Must 
Be Seasoned First in the Woods and There- 
after in the Kiln Under Precise and Well- 
Contrived Conditions 

The trees, after they are felled, are cut into suitable lengths, 
when the trimming is done, and are corded. This process is 
carried on in the limited way that accords with the facilities and 




Fig. 2 — Type of sandpapering machine used in the Pierce-Arrow works, by means of which the felloes 
are sandpapered to uniform diameter and given a smooth finish 
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the wood supply of the average farmer whose wooded land 
measures up to a relatively small acreage, and his methods are 
wasteful, due to the fact that he chops all of his wood to cord 
measure, and in spoke-work the wastage is excessive. In the 
forests where hickory abounds in sufficient quantity to attract 
the notice of the lumberman, regular logging methods are em- 
ployed, and in view of the scattered supply of the hickory as it 
is mingled with other specimens in the forest, the logging is at 
some extra cost, and even under the best conditions there is a 
considerable amount of waste at the mill. Statistics would seem 
to indicate that fully 40 per cent, of the logged hickory goes to 
waste. When the lumberman undertakes the task of supply- 
ing the spoke market, the rough stock, so called, is shipped green, 
so that the freight charges on hickory are doubled as compared 
with the same charges on seasoned pine. 

Preference is given to rived billets by spoke-makers, and the 
best price is paid for the wood so produced, but it is a wasteful 
process, at best, although it possesses the inherent advantage 
of automatically eliminating the so-called "bastard" spokes, and 
heart wood is also cast out by the wheel-maker because of the 
poor service that it is likely to render, in view of its age and loss 
of elasticity. 

Characteristics of Spoke Billets That Attract 
. the Notice of the Discriminating Wheelwright, 
Whose Quest Is for Quality and Whose 
Methods of Discrimination Lead to Wasteful- 
ness 

In the avoidance of waste, after the trees are cut they are re- 
duced to the lengths known as round bolts, which are hauled 
or shipped to the mill, where they are sawed. A cord of hickory 
will yield about 700 rived spoke billets, or 900 sawed billets for 
the same purpose. There will be a bi-product of some 250 to 
300 helves from each cord . of hickory. In the sawed hickory 
there will be a certain percentage of "bastard" spokes, and there 
will be greater difficulty in the discovering of bird-pecked wood. 
It is claimed by those who have been giving the subject much 
consideration of late that there is too much prejudice against 
heart-wood, the product that shows discolorations, and bird- 
pecked wood. It is said by foresters that these selections of 





Fig. 1 — Defiance type of hydraulic press used for putting clincher rims on wheels 



Fig. 5 — Showing a wrecked wheel in which the wood was of moderate qual- 
ity and extra good in two of the spokes 



hickory are not necessarily below a fitting strength and as a 
general proposition it is claimed that for each genera of hickory 
the best register of quality is indicated by specific gravity. It 
is said that the best wood has the highest specific gravity. 

The wheelwright selects white wood for first-class work. Red 
wood brings barely one-half of the price of white wood. Upper 
cuts are discriminated against. Lower cuts of white wood rank 
as Ai. The .upper cuts even of white wood are barely on a 
par with lower cuts of red wood, due to the knotty character- 
istics of the upper portions of the logs. For absolutely first- 
class spokes, the forester-wheelwright would express a preference 
for sap wood, clear white, taken from the butt of the tree. There 
is some logic in this selection, due to the fact that the specific 
gravity of the white sap wood from the 
butt of the tree is considerably more 
than the same index in equally good ap- 
pearing white wood from an upper cut. 
Nature seems to have put her strongest 
material at the foundation. 

It is a common practice to cut the 
spoke billets to a length of 30 inches, 
which practice was instituted in the days 
of the carriage and the wagon-maker, 
and this system is leading to a great 
sacrifice of the finer grades of material, 
due to the fact that a 30-inch billet is 
insufficient in length to make two auto- 
mobile wheel spokes, but it is much 
longer than is required in the making 
of one automobile wheel spoke. A re- 
vision of this practice is much in need, 
and this is one of the matters that the 
Society of Automobile Engineers might 
well take notice of; rather with the ex- 
pectation that while there is no real 
scarcity of hickory of the better grade 
for spokes at the present time, even so, 
the rate at which this wood is being 
felled augurs for a shortage of supply 
within the next twenty years, unless re- 
forms are immediately instituted, and 
hickory forestry is established on a 
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commercial basts in view of the excellent prospect that it af- 
fords as a paying investment. 

It has been pointed out by the Forestry Service of the United 
States Bureau of Agriculture that the hickory used in this coun- 
try at the present time is. for the purposes as follows: 

Actual cut per annum 450,000,000 board feet 

Used for industrial work 335,000,000 board feet 

Employed in automobiles 9,000,000 spokes 

Used for fuel 1,000,000 cords 

These statistics indicate that the spoke industry, in which the 
automobile makers are vitally interested, is but 10 per cent, 
representation of the hickory felled. To this 10 per cent, must 
be added the 40 per cent, wastage that accompanies spoke making. 

Of the Varieties of Hickory That Are Indigenous 
in America a Preference Is , Expressed for 
Certain of Them in the Making of Spokes 

Intelligent cutting will have much to do with the conserving 
of the hickory supply, and an effort should be made to depreciate 
the cutting of trees of relatively small diameter. A 12-inch butt 
is the minimum size that should be cut; moreover, the quality of 
the spokes will be of a low standard unless the trees are of good 
diameter. There is no hard-and-fast rule to be followed in mat- 
ters of this sort, and a woodsman is normally a good judge in 
this respect, but the way to regulate the whole situation is to 
discourage the purchase of billets that are obviously produced 
under wasteful and destructive conditions. That the commercial 
exploitation of hickory can be regulated is shown when reference 
is made to the fact that red wood has little or no sale, and a 
preference is given to white wood. The lumberman is bound 
to supply his market and he will furnish the character of wood 
that will bring him the highest price. If, in the course of time, 
an attempt should be made to discourage wasteful methods, it 
will not be too much to expect that the wheel-maker shall be- 
come acquainted with the good qualities that reside in red wood, 
and if bird-pecked wood proves to be of adequate strength, 
there is no reason why it too should not be employed in wheels. 

According to information afforded by the Forestry Service, the 
principal hickories that are indigenous in America may be cited 
as follows: Among the true hickories the common shagbark 

(Hicoria ovata), so 
called because of its 
peculiar bark, also 
known as "scaly- 
bark" and "shell- 
bark," is the most 
widely known. The 
shagbark attains 
large size, and 
heights of from 130 
to 140 feet, and di- 
ameters of from 20 
to 30 inches, are 
fairly common in 
the Cumberland 
Mountains. In the 
river bottoms along 
the Mississippi the 
trees grow to larger 
diameters, but the 
maximum height 
growth is usually 
less. The southern 
shagbark (Hicoria 
corolintB se p t e n- 
trionalis) is a re- 
cently distinguished 
species of but little 

Fig. 6— Showing two spokes from a wheel commercial import- 
after a wreck, indicating the highest quality of 
hickory for the purpose ance. 




Very similar in appearance to the common shagbark is the big 
shellbark, or king nut (Hicoria laciniosa). Lumbermen rarely 
differentiate between the two species, although they are quite 
distinct. 

Of all the hickories none is more important than the pignut, 
and none offers more difficulties to the botanist. It is exceed- 
ingly variable and grows under widely differing conditions of 
soil and climate. 

The mockernut (Hicoria alba) generally is smaller than either 
shagbark or pignut The stem is less likely to be straight, and 
the branches are heavier. 

In the forest the hickories are rarely predominant Except 
through the interference of man, they do not grow in pure 
stands but always in mixture, somewhat group-wise, with other 
species, and especially with the oaks. 

Salient points of the botanical distribution of hickory are the 
wide distribution of the true hickories, especially the pignut and 
the shagbark, and the centering of the distribution of nearly 
all the species in the lower Mississippi Valley, in western Ten- 
nessee, eastern Arkansas, and northwestern Mississippi. 



Fig. A — Example of heart wood that proved to be of no great strength in 
service and the wheel in which it was used collapsed 

Of all the species, shagbark and pignut are most widely and 
evenly distributed, and these two furnish the bulk of the hickory 
of commerce. Since most of the remaining virgin hickory is 
in the lower Mississippi Valley, and since cutting is now es- 
pecially heavy there, it is probable that most of the hickory on 
the market is shagbark. 

The commercial distribution of pignut corresponds closely to 
that of shagbark, except that it extends further toward the coast 
in the southeast 

Mockernut is characteristically a southern species. It is 
abundant in the lower Mississippi Valley, but is commercially 
less important than shagbark. 

Big shellbark has a narrow commercial distribution. It is 
most prominent in the region around the lower Ohio River, 
south along the Mississippi to central Arkansas, and northeast 
through the Wabash Valley to northern Indiana and Ohio. 

Technical Qualities of the Wood Must Be 
Studied in View of the Modern Requirement 
Over That as It Obtained in Carriage Build- 
ing in the Past 

If it may be said that hickory is given a preference in wheel- 
making because of its toughness, strength, and elasticity, it be- 
comes important to know the extent to which these qualities 
reside in the various genera of hickory, and under what condi- 
tions in the forest these requisites are accentuated. It is not 
enough to merely discover that the tendency in a certain type 
of hickory is for toughness as compared with this property in 
some other type of the same wood, and the trees must be studied 
in their native haunts, rather with the expectation that selection 
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will be in view of the character of the ground on which the 
tree is found, since the strength and toughness of the wood will 
vary with the topography of the land, it being different for a 
tree that resides in a swamp as compared with a tree that may 
have grown up on high ground. In the Forestry Service it is 
the custom of the foresters to take flitches from the center of the 
butt log from bark to bark of trees from various localities, and 
of each genera of hickory, and to cut these flitches into sticks 
2 1-2 inches square and 30 inches long for purposes of testing. 
The specimens intended for green tests are immersed in water 
until the time arrives for testing, it being the idea to preserve 
the green condition. The temperature of the wood is taken dur- 
ing the testing operation, and a record thereof is made. In 
green testing work, the specimens are removed from the water, 
planed to 2 inches square, and sawed to a uniform length of 28 
inches for the bending test. After the bending test is concluded 
the specimens utilized in the test are taken, and from the unin- 
jured portion thereof specimens are cut and subjected to tensile 
and other tests. 

In cutting test pieces from flitches, while it is desirable to pick 




Fiq. 9 — Example of a spoke that is taken from a wrecked wheel and split, 
showing a mixture of white and red wood with a well-defined grain and 
cellular structure 

the specimens at random in order to arrive at an average con- 
dition, the fact remains that it would be proper to weigh the 
test specimens after they are sized, in order that the specific 
gravity of the wood may be arrived at, and a record should be 
kept of the strength, in view of the specific gravity, whereby 
evidence will ultimately be afforded to the workman in the plant, 
thus enabling him to observe uniformity in the selection of 
spokes, so that for wheels that have to perform in high-speed 
automobiles the wood used will be of strength accordingly, and 
the relatively poor selections of the wood will be left for use in 
the types of automobiles that do not go at a high speed. It would 
also be of advantage were the workman to be placed in posses- 
sion of the character of information that would permit him to 
separate out "shakes" and "culls" and to be able to observe when 
a visible defect is of such enormity as to warrant discarding the 
wood. In systematic testing, the specimens are accurately meas- 
ured and weighed. The percentage of sap wood is measured, 
and the number of rings per inch are counted. The non-porous 
part of the annular rings is measured, and its proportion is 
determined, expressing the same in per cent, of the whole 
growth. The moisture content of the wood is expressed in per 
cent, of the weight of the dry wood. Static bending tests are 
made as being of relatively great importance, using test specimens 
2 inches square and 28 inches long, the supports being of the 
knife-edge variety separated 26 inches. In this test it is neces- 
sary to employ plates and rollers in order to avoid the crushing 
of the specimen, and the doing away with any friction at the 
end bearing. It is customary to note the amount of bending for 
each 100 pounds increased in load up to the point where the 
specimen begins to yield. 
It has been found in practice that the specific gravity of the 



various types and specimens of hickory ranges between 0450 
and 0.800. Very few of the specimens reach the high limit 
stated for the specific gravity, and correspondingly but few of 
them are of the low specific gravity named. For the best types 
of spokes the specific gravity should be in the neighborhood of 
0.700, and generally it may be inferred that the quality of the 
material for spoke purposes increases as the specific gravity. 

That the specific gravity is a good measure of spoke quality 
is shown from the fact that when the specific gravity is in the 
neighborhood of 0.450 the tensile strength in pounds per square 
inch is about 8,20a whereas with a specific gravity of 0750 the 
tensile strength in pounds per square inch is about 12,200. Tests 
seem to indicate that the tensile strength goes up uniformly with 
the specific gravity, although there is a slight disproportionate 
gain when the specific gravity reaches about 0.575. 

When the woodsman refers to "second-growth" hickory he 
has in mind the variety of wood which is distinguished by wide 
rings. It has been found in practice that the wide-ring hickory 
has relatively great shock-resisting ability. This will be true 
when the range of rings is within 5 to 14 per inch. From 14 
to 38 rings per inch the shock-resisting ability is on a fairly 
constant basis, but beyond this point up to 47 rings per inch 
the shock-resisting qualities are not so pronounced. It would 
seem to be a good idea to take into account the number of rings 
per inch in selecting hickory for spoke work, and to avoid the 
use of this wood when the number of rings per inch exceed 38. 

For absolutely first-class spokes, and the same will be true of 
felled, the wood should show from 14 to 20 rings per inch; it 
should be white, free from bird pecks, and have a specific gravity 
above 0.700, after it is kiln-dried and all the sap is driven off. 



Fakmeks sometimes argue that the horse is of value to them 
aside from his ability to draw a wagon, in view of the fact, as 
they say, that when wheat and other farm products such as man 
consumes is not in good demand the extra burden imposed in 
the process of growing oats and barley for the feeding of horses 
is in the nature of an advantage. This is an ingenious presenta- 
tion of a fallacy. The wise farmer is alive to the fact that the 
nitrates contained in the ground are of exceeding value to him 
and that his farm will depreciate in value as these nitrates are 
withdrawn and that 
the feeding of 
horses seven days in 
the week, whether 
or not they work, is 
slowly but surely 
eating into the in- 
herent value of farm 
land, whereas the 
hydrocarbon fuel 
that is used by auto- 
mobiles is taken 
from the bowels of 
the earth remote 
from the surfaces 
that produce on a 
farming basis, so 
that there is no 
sound argument in 
favor of having a 
by-product on a 
farm, making it 
necessary to utilize 
and feed horses 
simply because the 
market for other 
growths is affected 
somewhat on occa- 

cinne hv the atinn- F 'K- 8 — Showing a wheel after it was wrecked, 
sions Dy tne aDun indicating the finest gI . ade of hickory as used in 

dance of the supply, spoke work 
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Cork Inserts Fitted to Existing 
Leather-FacedClutch— Taking 
Flywheel from Tight Shaft 

Editor The Automobile: 

[2,623] — I was very interested in your 
reply to letter in the recent number of 
The Automobile concerning the method 
of adapting cork inserts to existing leather- 
faced clutches. Unfortunately in the type 
of clutch fitted to my car there is not 
sufficient room to fit the type of cork 
holders you suggest Is there any other 
method you can suggest to effect the same 
result? As I am at present overhauling 
my car I should feel obliged if you will 
tell me the easiest method of withdrawing 
the flywheel. Trouble. 

Trenton, N. J. 

The type of insert recently illustrated 
has the advantage of being adjustable 
without taking the clutch apart, but a per- 
manent fitting can be made in the fol- 
lowing manner: After taking the male 
member of the clutch out of the car it is 
necessary to remove the leather and with 
a saddler's punch make a series of 1 1-4- 
inch holes at equal intervals. The punch 
will give a bevel effect to the leather if 
the hole is made from the opposite side of 
the leather that comes in contact with the 
flywheel. Obtain several corks and fit one 
in a pipe that has 1 1-4 inch inside diam- 
eter. With a sharp knife cut off strips 
1- 16 inch thicker than the leather. Then 
place the strips in the holes in the leather 



What Some Subscribers Want to Know 



Fly-wheel 



E 




and while they will protrude slightly the 
bevel effect of the punch will retain them 
in position. A little shellac might also tend 
to make them adhere to the flange. Fig. I 
shows a clutch in section with such inserts 
placed in postion. The method of with- 
drawing a flywheel is clearly shown in 
Fig. 2. 



Chamfering Base of Cylinder to 
Facilitate Replacing 

Editor The Automobile: 

[2,624] — In replacing the cylinders on my 
motor recently I had the misfortune to 
break two piston rings and after a lot of 
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Fig. 3 — Showing the base of a cylinder cham- 
fered, which allows the piston to be inserted 
without breaking the rings 



trouble succeeded in inserting the pistons. 
What is the best method to employ to 
replace the rings? J. W. Amsden. 

Buffalo, N. Y. 

In the majority of the better class cars 
the base of the cylinder is chamfered in 
the manner shown in Fig. 3 at C. It will 
be seen that when the piston is inserted in 
the cylinder the taper causes the rings to 
contract without any help on the part of 
the workman. In case you have to take 
the cylinders off again it might be a means 
of preventing your present difficulty if 
you have the bases of the cylinders cham- 
fered in the manner shown. 



Fig. 1 — Cross sectional view of a leather- 
faced clutch, showing home-made cork inserts in 

position. 



Cap Fitted Over Push Rod 
Guides will Prevent Loss of Oil 

Editor The Automobile: 

[2,625] — I have been troubled for some 
time with the valve push rods of my motor. 
They seem to be a good fit and work 
silently, but the oil leaks out after about 
20 miles running and puts the motor in 
a terrible dirty state. Would a cap be of 
any use? Economy. 

Paterson, N. J. 

A cap should overcome your trouble and 



on 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on ont 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



can be fitted in the manner shown in Fig. 
4. It is screwed to the outside of the 
existing guide, allowing a certain amount 
of space inside for the pumping action of 
the plunger which tends to suck the oil 
upward, and it is herein that your trouble 
lies. 



The Tires Will Give Poor 
Satisfaction 

Editor The Automobile: 

[2,626] — I am making a two-passenger 
light roadster equipped with 28 x 3 -inch 
tires. Now, will a four-cycle, 20-horse- 
power motor be too much weight upon 
tires? If so, what power and number of 
cylinders should I equip it with? What 
make of motor would you advise me to use? 
Also air or water-cooled? 

L. M. Gaylob. 

Rockland, Wis. 

The 20-horsepower, four-cycle, water- 
cooled motor will be an excellent selection. 
An air-cooled motor of the same power 
would be satisfactory. The tires are too 
small ; 30 x 3 1-2 inch tires would be satis- 
factory. 



Wants to Know About Tire 
Maintenance 

Editor The Automobile : 

[2,627] — I am interested in the same 
question asked by E. C. B., No. 2,541, and 
from the reading in your March 30 number 
on page 835 I take it that this question has 
been answered, but I am unable to find it. 
I am seeking more light, will you kindly 
assist me. John Drenguis. 

Scribner, Neb. 

The communication of "Repairman" as 
printed in The Automobile some weeks 
ago is the latest effort along this line, and 
it bears upon the point with sufficient terse- 
ness to serve your purpose. 
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Capacity of Tanks in Cubic Feet of Acetylene 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
if is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 





Size of Tank. 
6 x 20 inch 
.5 x 22 inch 
x 30 inch 



With Asbestos 
Holding Gas Only, and Acetone. 
».44 *° 

4.20 70 

6.51 100 



I 

In filling tanks after they are prepared, 
the temperature is lowered by a refrigerat- 
ing process, and the lower the temperature 
is maintained the greater will be the 
amount of the gas that the acetone will 
take up. It is also true that repeated ap- 
plications of the process will have the effect 
of packing the acetone with more of the 
gas. 



Gas Tanks; Are Packed by a 
Special Process 

Editor The Automobile : 

[2,628]— Since the gas pressure in a 
tank such as is used in illuminating work is 
very low, the question is, how is the tank 
made to hold so much of the gas as seems 
to be the case? As a rule, one would say 
that there would be so little gas in a tank 
at a pressure not far above the atmosphere 
that it would not be worth while to take 
note of it, but a gas tank, as it is used in 
automobile lighting, seems to do good work 
for quite. a long time after the pressure 
falls to a point quite near that of the at- 
mosphere; there must be some secret at- 
tached to this process. S. M. Collins. 

New York City. 

Acetylene gas, were it put in a tank 
under pressure in the ordinary way, would 
be likely to explode, due to its detonating 
properties under certain conditions. The 
amount of gas that might be stored by the 
strictly pressure system, would also be too 
restricted, considering any pressure that 
should be regarded as safe. If a stout steel 
tank is filled with asbestos wool and this 
wool is saturated with acetone, it will then 
be found that the acetone will have a cer- 
tain capacity for acetylene gas at a given 
temperature and as the temperature is 
lowered the amount of the gas that is taken 
up is on an increasing basis. 

The function of the asbestos wool is to 
take up as much as possible of the acetone 
and the property of the latter is such that 
it will absorb acetylene gas on a basis of 
many times its volume. It is a fair expec- 
tation that a properly made tank filled as 
above will hold 16 times more acetylene 
gas than the same tank under ordinary con- 
ditions. It has been found in practice that 
the usual sizes of tanks under a pressure 
of one atmosphere (one atmosphere is 
equal to 14-7 pounds per square inch) com- 
pare as follows: 




Help from an Autoist r of Ex- 
perience 

Editor The Automobile : 

[2,629]— Having noticed "Constant Read- 
er's" query, No. 2,593, »" your issue of 
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the roads between Philadelphia and Balti- 
more, and how early in the Spring could 
one be assured of a road bed good enough 
for a strictly pleasure trip. I am informed 
that at times the road between Philadelphia 
and Baltimore, in places, is nearly impass- 
able for automobiles; just how bad is it? 

Is a New York automobile license rec- 
ognized in Delaware, Maryland and the 
District of Columbia at the present time? 
Newburgh, N. Y. Tourist. 
The trip from Philadelphia to Baltimore 
is never a good one on account of about 
twenty miles of poor dirt road between 
Newark and Perryville. This has been 
characterized by a native as being bad when 
dry and worse when wet. Paradoxical as 
it may seem, it is at its best when neither 
very wet nor very dry. To add to the an- 
noyance and danger of this stretch of road 
it has recently been torn up and a detour 
is positively necessary. At Newark, Del., 
instead of following the Blue Book route 
keep straight ahead into Calvert, where 
turn left for Rising Sun and Perryville. 
We understand that this trip can be made 
with safety and even pleasure. 

A New York automobile license is recog- 
nized in Delaware, Maryland and the Dis- 
trict of Columbia. As a matter of precau- 
tion, however, upon arriving in Washing- 
ton a car should be registered with the 
secretary of the Automobile Board within 
twenty-four hours. 

The forthcoming Vol. 3 of the Automo- 
bile Blue Book we understand will be very 
much improved with many new routes ex- 
tending into the South. 



Fig 2 — Method of withdrawing fly-wbeel from 
crankshaft and the tool used for the purpose 

March 30, I wish to state that I have 
twice had the same trouble after letting 
out the water on a cold night. The first 
time the difficulty disappeared, but the 
second time I had the car overhauled, and 
the wheel in the centrifugal water pump 
was loose on the shaft, the pin having been 
sheared off. This was due to the ice in the 
pump, the hot water not having dissolved 
same before the motor was started. I trust 
this may help "Constant Reader" out of 
his difficulty. ■ J- Edward Schmidt. 
Lebanon, Pa. 



The Pleasures of a Trip from 
New York to Washington 

Editor The Automobile : 

[2,630]— Will you kindly give me some 
information in your "Letters Interesting" 
column concerning a trip from New York 
to Washington along the following lines: 

Particular reference to the condition of 




Fig. 4 — Showing how a cap can be fitted over 
push-rod guides to prevent oil from leaking 
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Importance of Annealing Steel 

Annealing WorK Stated as a Simple Problem 



E. F. Lake makes a simple statement of the ways that 
annealing is done for the best result, and by photo- 
microgratns he shows the effect of disregarding the 
annealing process, resulting in the development of 
microscopic flaws that grow and prosper to the un- 
doing of the steel; but, as he points out, this failure 
comes after the steel is placed in service. Those 
who are interested in the proper annealing of steel, 
if they are not on a good footing with the processes 
in vogue, will be the gainers by looking into the 
matter, of which this is a primary expose. 

IN the manufacture of motor cars many different kinds of 
steels are used for the various parts. All of these should 
be thoroughly annealed after every manufacturing process, 
and before they are heat-treated in any other way, as these 
throw the metal out of its equilibrium and cause the cohesive 
force that binds the molecules together to exert unequal strains 
throughout the mass. Annealing relieves any internal strains 
that may thus be put into the metal by casting, rolling, forging 
and pressing, or otherwise giving it the desired shape. This 
rule has been laid down by every steel maker and metallurgist. 
In the rush to turn out cars, however, it may be neglected, with 
the result that breakages may occur. While the annealing of 
steel has been neglected in so many instances, it is really one 
of the most important treatments given the metal, and especially 
so for metals that are to be hardened, tempered or carbonized. 

The first mechanical working a steel gets is the hammering 
given the ingot after pouring. This has a tendency to crush 
the crystals that form the mass, whether it be hammered hot or 
cold. This crushing brings the particles of the metal closer 
together, and many metals will show nearly twice the tensile 
strength that they would in the ingot. The density that can be 
given a steel in this way is limited, and after the limit of com- 
pression is past, as it usually is in practice, the hammering is 
liable to cause coarser crystals where the metal squeezes out 
from under the blows. Annealing, therefore, has to be resorted 
to at this stage to bring the metal back to its natural condition. 
If this is so in the crude product it should be plain to motor 
car builders that it would be much more liable to be the case 
when the metals are drop-forged or pressed into shape. 

When we examine a steel under the microscope in which these 
internal strains have been set .up, it is very liable to present a 
surface similar to that shown in Fig. i. These irregularities can 
be caused by most any form of mechanical working that the 
steel has been submitted to. If motor car parts are finished with 
the metal in this condition, any vibrational strains that they are 
submitted to are very liable to cause these microscopical flaws to 
develop into larger ones, such as are shown in Fig. 2. These 
may also be developed from heating up the steel and quenching 
it, as is done in hardening. 

In Fig. 3 is shown a further development of flaws of this char- 
acter. This appeared in a very low carbon steel, as is shown by 
the ferrite constituent being predominant. Fig. 4 shows a flaw 
that has developed into a pronounced crack, and such a piece 
of steel is short lived when used on any part of an automobile. 
The higher the carbon content in the steel the more liable are 
such flaws and cracks to develop from internal strains. They 
might not show until the car had been put into actual service, 



A 



Fig. 1 — Depicting flaws developed from inter- 
nal strains, the usual result is that these flaws 
grow when the steel is placed in service 



and then cause the part to break when it is least expected. 

Annealing consists of the thermal treatment by which the 
metal is heated to a point just above its highest recalescent point 
and then allowing it to cool gradually. At this highest point of 
recalescence a change in the molecular structure of the metal 
takes place and a new crystal size of grain is born. When the 
temperature of the metal is rising or cooling it always 
hesitates at this point long enough for the molecules to 
readjust themselves 
and thus refine any 
large or coarse crys- 
tals resulting from 
former operations. 
During this change 
the cohesive force 
equalizes itself 
throughout all of 
the piece. 

The point at 
which this molecu- 
lar change takes 
place varies with 
different kinds of 
steels. Carbon has 
considerable control 
over the degree of 
temperature at 
which it occurs, and 
all of the alloying 
materials alter it 
more or less. In low 
carbon steels this 
t r a n s f ormation 
point is compara- 
tively high, while in 
high carbon steels 
it is low, covering 
a range of from 
1350 to 1650 degrees 
Fahrenheit. 

Annealing cannot 
be done instantane- 
ously if the best 
results are to be 
obtained, and its ef- 
fects are greater 
when the time con- 
sumed is lengthened. First the steel should be heated slowly up 
to about 600 degrees F, at which point a change in the struc- 
ture takes place. From this on, to the highest point of transfor- 
mation, the heat may be applied as rapidly as desired, but the 
metal must be cooled very slowly. The longer the cooling time 
the greater will be the effects of the annealing process. 

When heated much above the point of recalescence the grain 
becomes coarse and the metal is considered burnt. It cannot then 
be brought back to its natural fineness by the annealing process, 
or any method of heat-treatment, and is only fit for remelting. In 
this condition it is filled with microscopic flaws similar to those 
shown in Fig. 2. The tensile strength of the metal has also 
reached its lowest possible point, and any further increase in 
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Fig. 2 — Steel with flaws caused by mechani- 
cal working; these can be removed by anneal- 
ing 
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temperature does not affect it to any extent. The elongation and 
reduction of area have both decreased until they have practically 
become nil. 

The chemical explanation of annealing is that the particles of 
iron carbide and those of pure iron have been divorced by the 
heating and cooling of the annealing process. When the metal 
is hardened these are again brought together, or welded, and 
form an intimate mixture with a strong cohesive force. When 
divorced a cutting tool will work itself in between them and 
pry off part of the metal, but when welded it is not possible for 
any tool to pry them apart if the carbon content, or other harden- 
ing elements, are present in high enough percentages. 

Slow cooling furnaces in which to anneal steel are quite ex- 
pensive and hence other methods are usually adopted to make 
the metal cool slowly. The most common is that of packing the 
pieces in an iron box that is lined with fire brick and has a cover 
that can be sealed with fire clay. This kind of enclosure keeps 
the air out and gives the atmosphere in the box a reducing 

rather than an oxi- 
dizing effect. The 
work should be kept 
in this box until its 
temperature has 
dropped to about 
550 degrees F., in 
order to pass the 
lowest point at 
which any change 
in structure occurs. 
After this there is 
no danger from air 
hardening it, and it 
may be cooled as 
quickly as desired. 

The steel should 
be packed in this 
iron box, in char- 
coal. The charcoal 
produces enough 
carbon to overcome 
the slight decarbon- 
ization that usually 
occurs in spots on 
a very thin outer 
shell of the steel 
when annealing it. 
When the surface 
of the metal is to 
be turned off this is 
not necessary, as 
then the decarbon- 
ized part would be 
removed, but on all 
pieces where the 
machine work has 
been completed it is 
best to anneal in the 
presence of charcoal or of some similar carbonizing medium. 

To sum up, we might therefore lay down three rules that 
should be universally adopted in annealing steels. First: A 
quenched or hammered piece must be heated to a temperature 
above its highest recalescent point but as close to this as possible. 
Second : The piece must be held at this temperature long enough 
to allow the transformation to permeate the entire mass, but it 
must not be prolonged beyond that. Third : The rate of cooling 
must be very slow to prevent any hardening from taking place. 

Any hardened steel, no matter how hard it may be, will anneal 
of itself if given time enough. This, however, is a natural 
phenomena of the metal, and as the time covers such a long 
period it is of no importance from a practical standpoint. 



Fig. 3 — Further development of flaw started by 
strains that were not removed by annealing at 
the proper time 
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Fig. 4 — Flaw developed into a decided crack, 
failure in service may be predicted for steel in 
this condition 



Economic Engineering 

Extracts from a paper read by Roger W. Babson before the 
Congress of Technology at the Fiftieth Anniversary of the 
Granting of the Charter of the Massachusetts Institute of 
Technology. Many good reasons are advanced why courses 
in economic engineering should be established by the big 
technical schools. 

FUTURE efforts along educational lines should be directed to- 
ward training men in economic engineering. 
Our nation has grown industrially with great rapidity. We 
have the largest manufactories, the greatest railroad systems and 
the most powerful industrial organizations in the world. We un- 
fortunately also have the greatest panics and the most reckless 
"booms" which are very largely due to the lack of practical eco- 
nomic training in our colleges. Every feature of mechanical, 
chemical and electrical engineering has been taught in its min- 
utest details ; but to the great fundamental factors of trade, upon 
which the ultimate progress of all our industrial, electrical and 
transportation enterprises rests, we give only the briefest con- 
sideration. For this reason, probably more than any other, al- 
though America leads in many industrial, transportation and al- 
lied interests, yet we have one of the poorest monetary and credit 
systems on the face of the globe. Young men are graduated from 
our universities capable of solving problems in descriptive geom- 
etry, least squares and differential calculus ; but they are utterly 
unable intelligently to discuss the fundamental principles of 
credit, trade and conservation. 

Our country has magnificent natural resources, great tracts 
of iron, copper and other ore, millions of square miles of most 
fertile fields, great forests of splendid timber, not to mention 
our water powers, coal deposits and hundreds of other blessings. 
On the other hand, our people are wasting these resources, mis- 
directing their efforts and playing at politics simply because col- 
lege graduates are not thoroughly grounded in applied economics. 
Our nation is just like a big, healthy boy, endowed with wealth 
and surrounded with luxury, blessed with a robust constitution, 
but utterly untrained. We waste our wealth, we misdirect our 
efforts, we become recklessly crazy during a period of pros- 
perity and shamefully distressed during a period of depression 
simply because the men at the head of our industries lack suffi- 
cient knowledge of applied economics and are utterly untra'ned 
in the study of fundamental business conditions. Therefore, a 
course should be provided whereby the young man must not 
simply choose between becoming a mechanical engineer or a 
bachelor of arts, but rather may graduate as an "Economic En- 
gineer" and become a member of the new profession, which shall 
have for its object the conservation of wealth and the great 
fundamental principles of applied economics. 

Our nation's progress during the next twenty years must be 
due to something else than our natural resources. Up to the 
present time our country has grown in spite of itself because 
of what its great mines, forests and fertile fields have produced. 
Moreover, our products have had little competition and our 
country has thus far been the only "land cf the free and the 
home of the brave;" and the only land to which the enterpruing 
and industrious European could go to win his way. Now, times 
are changed, Argentine and the South American countries are 
becoming great competitors of ours ; Japan with the great Chin?se 
Empire is bound to cause us much thought, while Russia, Si- 
beria, Africa and other countries are beginning to present great 
opportunities. 

Therefore, more than ever before this country will need, dur- 
ing the next decade, men thoroughly trained in the fundamental 
principles of economics.; men who will not permit this country to 
be handicapped either by reckless periods of prosperity or by dis- 
tressing periods of depression, men who will eliminate unhealthy 
booms and ruinous panics, men who, graduating as economic en- 
gineers in this new profession, will understand the scientific man- 
agement, direction and development of our great industrial, 
transportation and banking enterprises. 
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In the Charging' of Electric Vehicles 

Mercury Arc Rectifiers Employed Advantageously 



Popular conception of the electric vehicle labors under 
the impression that all that has to be done is to 
back the vehicle up to a charging station, and 
in the vernacular of the day "turn on the juice." 
That there are no formidable difficulties involved 
it is the purpose here to show. It is the further in- 
tention to explain the different forms of electrical 
energy and to state how the alternating current 
may be employed for storage battery charging, in 
the face of the fact that the storage battery requires 
a direct current. 

STORAGE BATTERIES may be properly regarded as reser- 
voirs for energy, remembering that the energy is charged 
into them by applying an electric current in the charging 
process, whereby the chemical condition is rendered unstable, 
so to say, so that in the discharging process the chemical state 
of stability is restored. Some batteries are made of lead for 
the positive and negative plates, and oxides of lead as the active 
material is reduced to the highly oxidic state when the battery 
is charged and sulphation takes place as the battery discharges, 
so that the final form of the discharged lead battery is that of 
lead sulphate as the form which the active material takes. 
Nickel iron batteries are also employed and the principle in- 
volved is precisely the same as in the preceding case, although 
the actions, in point of detail, differ materially. 

In the charging of batteries the practitioner is required to take 
into account certain conditions that must obtain for the best re- 
sult. In a lead battery the voltage of each cell connected in 
series is down to 1.8 volts when the battery is discharged and 

it rises to 2.6 
volts when the bat- 
tery is on charge 
as it is approach- 
ing what might be 
designated as full 
charge. The nickel 
iron battery has a 
slightly different 
range of voltage 
per cell, but the 
number of cells 
are adjusted so 
that the batteries 
of the various 
types, as they are 
used in electric 
vehicles, deliver to 
the electric motors 
that are used in 
the propulsion of 
the vehicles the 
voltage required 
by them under 
operating condi- 
tions, so that the 
charging problem 
is common to the 
respective types of 
Fig. 1 — Runabout type of mercury arc recti- batteries. 
6er, showing the front of the panel held by ' 
standards which are supported by the transformer I f the reader 




will understand that the passing of an electric current through 
a battery reduces the active material to its oxide form during 
the charge, thus absorbing the energy of the electric current 
in the process, he will at once reach the conclusion that the 
current must be passed through the battery in one direction. 
A direct current traverses its conductors in one direction only, 
and this type of current is therefore a natural electrical mani- 
festation to employ in storage battery charging. Since the 
alternating current is, as the name implies, a current of elec- 
tricity that delivers impulses, alternating in the two directions, it 
requires no great reasoning power to arrive at the conclusion that 
this type of current is not suited to the charging of storage 
batteries, due to the fact that the impulse in one direction will 
tend to oxidize the battery, which is a charging impulse, and the 
alternating impulse in the opposite direction will have a sulphat- 
ing effect, since the battery will discharge during this interval. 

In the meantime the alternating current has been employed in 
the many central stations everywhere due to the fact that it may 
be transmitted for 
long distances at 
a high voltage, 
and at the point 
of delivery of the 
current for light- 
ing and power 
purposes it may be 
transformed to a 
suitable low volt- 
age by means of 
static transform- 
ers. The high 
voltage of the 
long distance 
transmission is es- 
sential to the suc- 
cess of the enter- 
prise on account 
of the vast quan- 
tity of copper wire 
that would have to 
be used were the 
voltage reduced, 
and in discussing 
the direct current 
source of elec- 
tricity it is only 
necessary to point 
out that the volt- 
age of the dy- 
namo-electric ma- 
chine employed must be relatively low, due to the presence on 
the machines of this type of a commutator whereby the alternat- 
ing waves as they are set up in the inductors on the armature 
are interpolated, thus making the direct current. It is not pos- 
sible to build commutators and apply them to dynamo-electric ma- 
chines in such a way as to permit of the generation of such high 
voltages as are common to alternating current dynamos, it being 
the case that with alternating current machines, instead of em- 
ploying commutators to interpolate the current, collector rings are 
utilized instead, thus leading the alternating current from the in- 
ductors on the armature to the transmission system beyond with- 




Fig. 2 — Rear view of the runabout type of mer- 
cury arc rectifier, showing the mercury arc mech- 
anism back of the panel and the connections 
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out interpolation, hence delivering an alternating current to the 
transmission, thence to the static transformers, where the voltage 
is kept down to the level as required by lamps, motors and in the 
charging of storage batteries. 

Mercury Arc Rectifiers Take the Alternating 
Current and Split Its Phases Producing the 
Resultant Electrical Energy in One Direction 
Only, Suiting It to Storage Battery Charging 

For purposes of illustration the Mercury Arc Rectifier as 
manufactured by the General Electric Company is used to illumi- 
nate this text, and the difference that exists between the various 
outfits illustrated are such as experience indicates in view of 
the various classes of service, ranging from the private gar- 
age with one runabout through the more pretentious establish- 
ment, ending with 
commercial charg- 
ing stations on a 
large scale, and for 
commercial conve- 
nience the company 
has made a series 
of units which are 
added to each 
other when it is 
desired to extend 
the capacity of the 
charging plant be- 
yond the ability of 
a single unit. 

The runabout 
type of -charging 
set is shown in 
Fig. 1 of the 
front view and 
Fig. 2 of the rear 
view. The trans- 
former is used as 
the foundation of 
the set and stand- 
ards extend up 
from lugs cast on 
the transformer 
shell, supporting a 
panelboard, which 
may be of slate or 




Fig. 3 — Commercial type of mercury arc charg- 
ing unit, showing the standard fastened to the 
floor and the transformer resting thereon 



marble, upon which are mounted the controlling switches, instru- 
ments and other devices by means of which the operator is 
enabled to work the system, and looking at Fig. 2 the Mercury 
Arc Rectifier will be seen in the midposition on the back of the 
panelboard, it taking on the form of an irregularly shaped glass 
bulb within which a quantity of mercury in liquid form rests 
at the low point and from which atmospheric air has been ex- 
hausted. When the service switch is closed the mercury in the 
rectifier is permitted to short-circuit the secondary windings of 
the transformer, with the result that the mercury is in part 
vaporized, thus discontinuing the short circuit as originally 
formed, and from this time on in the working of the transformer 
the electrical energy is transmitted through the body of the 
mercury vapor so generated, and from this mercury rectifier the 
electrical energy comes forth bereft of its alternating character- 
istic, sending impulses in one direction only at the proper voltage 
through the battery to be charged. 

This type of rectifier is designed to operate on a 25 to 60-cycle 
circuit with a secondary voltage between 110 and 220. The 
means of regulation are such that the rectifier will accommodate 
from 15 to 32 cells of lead battery in series, or 25 to 40 cells of 
nickel iron battery in series, with a maximum charging voltage 
of 220, and the rate of current will be maximum at 50 amperes, 



with means for 
regulating down to 
30 amperes as the 
charging rate. This 
type of rectifier is 
in common use in 
private garages for 
the charging of the 
batteries as used in 
electric vehicles of 
the runabout, stan- 
hope and brough- 
am types. 

The standard 
commercial battery 
charging set is so 
designed that it 
will work when 
there is a plural- 
ity of voltage 
available, and one 
of the advantages 
of this design lies 
in the fact that the 
connections do not 
have to be chang- 
ed to suit the var- 
ious voltages. This 
type of rectifier is 
shown in Fig. 3 




Fig. 4 — Looking at the back of the commercial 
type of mercury arc transformer, showing the 
rectifier in place back of the panel 



(front view) and Fig. 4 (rear view). The direct voltage avail- 
able from this set ranges between 10 and 100 volts when the 
alternating current on the secondary side is no volts. If 
the alternating voltage is increased to 220 volts the charging 
voltage beyond the rectifier may be regulated between 10 and 175 
volts. This design is normally intended for operation on alter- 
nating current cir- 



cuits from 60 
cycles up. It is 
pointed out, how- 
ever, by the maker 
that these sets may 
be had by special 
request for opera- 
tion on circuits of 
lower frequency 
than 60 cycles. 

The public ga- 
rage unit of mer- 
cury arc rectifier 
is illustrated in 
Fig. S» showing a 
double panel, with 
round-type Wes- 
ton volt and am- 
pere meters, and a 
system of switches 
that conforms to 
the more general 
requirement as it 
obtains in public 
garage service. 
The outfit com- 
prises a feeder 
panel, to which the 
charging rheostats 
are connected, and 
a rectifier panel, 




Fig. 5 — Public garage type of mercury arc bat- 
tery charging outfit, snowing a double panel, Wes- 
ton round type measuring instruments, and the 
switches and other control mechanisms 

which 



is similar to the 40-ampere standard 
battery charging set, but having a voltage range of 45 to 230 
volts on the direct current side, when operated from a 220-volt, 
60-cycle, secondary side of the alternating current system. 
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Systematic Trouble Hunting' 

Taking Advantage of the Process of Elimination 



Having presented twelve specific cases, it is the purpose 
here to continue on citing other cases, it being true 
that each case represents a fundamental basis of 
trouble hunting, and by classifying the known quan- 
tities make a search for the trouble that is to be 
found among the unknozvn quantities. It is recom- 
mended that the trouble hunter proceed systematic- 
ally, making it a point to transfer the unknown quan- 
tities to the column of known quantities as fast as 
investigation affords the desired information, so that 
by a process of elimination the trouble may be found. 

Case No. 13 — Motor Runs Normally 

If the trouble seems to be in the clutch. 
If the change speed lever is free. 
If the clutch sticks. 

It Stands to Reason That 

The clutch sleeve has seized the shaft. 
The lubricating condition is bad. 
The oil is congealed or gummy. 

The chassis frame is sprung, throwing the clutch mechanism out 

of alignment. 
The clutch shaft is twisted. 
The clutch spring is broken. 
The clutch spring is not tight enough. 
The clutch discs are deformed. 

The connection to the source of power is discontinued. 

The leather facing is worn out. 

The leather is adrift. 

The motor crankshaft is bent. 

The planetary gear shaft is bent. 

The clutch linkages are deformed. 

The clutch dog is stuck. 

The clutch screw is worn out. 

The clutch band is too tight. 

The clutch housing is deformed. 

The motor has shifted relative to the clutch. 

The transmission has shifted relative to the clutch. 

The clutch movement is interfered with by dirt or other foreign 

matter. 
The foot pedal is bent. 
The clutch interlocking device is awry. 

The clutch is defective and centrifugal force interferes at high 
speed. 

The clutch faces are worn and the take-up is all in. 

Case No. 14 — Motor Runs But Is Noisy 

If the trouble is in the nature of noise. 
If the compression of the motor is moderate. 
If the motor runs hot on a retarded spark. 
If the motor knocks badly on a long grade. 
If the motor knocks when it is heavily loaded. 

It Stands to Reason That 

The mixture delivered by the carbureter is too rich. 
The motor is receiving an excess of lubricating oil. 
The lubricating oil used is of poor quality. 
The cooling system is in a bad state of repair. 
The combustion chamber of the motor cylinders is coated with 
carbon. 



Case No. IS — Motor Runs But Is Noisy 

If the motor labors unduly. 

If the compression is moderate. 

If the lubrication is good. 

If the cooling system is working satisfactorily. 

If the carbureter is delivering a proper mixture. 

If the ignition timing is correct. 

If the motor knocks at the higher speeds. 

It Stands to Reason That 

The piston is loose in the cylinder. 

The piston is worn to an elliptical shape. 

The piston pin bearing is slack. 

The crank-pin bearing is slack. 

The crankshaft main bearings are slack. 

The crankshaft is bent. 

The crankshaft is striking endwise. 

The valves clatter due to weak springs. 

The valve guides clatter due to strong springs. 

The valves and tappets are slack in their guides. 

The halftime gear is loose on the camshaft. 

The camshaft is twisted. 

The timing of the valves is wrong. 

The flywheel is loose on the crankshaft. 

The clutch is scraping. 

The connecting-rod end bearings are striking the lower half of 
the crankcase. 

The lower half of the crankcase is incumbered by the presence 

of a stray bolt or nut. 
The crankcase is not tight and the air wheezes through the 

joints. 

The exhaust manifold is not screwe'd up tight and exhaust 

products leak by the flanging. 
The conditions of lubrication are imperfect. 
The cylinders are not screwed down tight on the upper half of 

the crankcase. 
The fan blades strike the radiator. 
The timing system has developed lost motion. 
The magneto rotor is interfered with in its rotation. 
The flywheel is scraping on the sod apron. 
The water pump is worn out and is scraping. 
The intake manifold is loose at the flange joints. 
The carbureter is too small, producing a carbureter whistle. 
The hot-air intake has an obstruction in it. 



By-products are always a questionable commodity. In re- 
ferring to a by-product the thought is uppermost as to whether 
or not it can be put to any good use, and in the early days of the 
handling of "crude" as it gushed from the wells of Pennsylvania 
oilmen were much perturbed, due to the fact that in the distilling 
process a large part of the crude became as a by-product, leaving 
but a small portion for utility purposes. The coming of the auto- 
mobile solved the oilman's problem, by-products disappeared, and 
as the situation presents itself to-day the lighter distillates are 
used as fuel, the medium weight distillates serve for lubricating 
purposes, and the heavy residuum is used as the binding material 
by means of which the roads over which automobiles roll are 
rendered the more fit for the purpose. As the situation stands 
to-day the science of road building has been benefited to a here- 
tofore unheard-of extent, due to the use of binding materials in 
conjunction with broken stone. 
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Short Stories of General Interest 

Discussing the Economic Side of the Automobile 



Why the automobile as an instrument of transportation 
is indelibly written in civilization is clear enough to the 
man who takes advantage of its good qualities, but a 
few pioneer bicycle enthusiasts, having been scarred 
up in a campaign or two, are overburdened with 
pessimism, and their eyesight is so poor, under the cir- 
cumstances, that they have been unable to find an ocu- 
list whose skill would seem to match up with their 
needs. In the meantime, as James G. Blaine said: 
"Facts are stubborn things, and the hard figures of 
arithmetic are not to be overcome by airy figures of 
speech; the truth remains." 

PSYCHOLOGY is authority for the automobile as a perma- 
nent institution, and this is no more fittingly illustrated 
than to point out that mechanical transportation is next in line 
to animal transportation. A few hundred years ago, when 
women were drawing coal in the mines of Wales, had the mine 
owners been told that mules would be substituted for women in 
the course of time, they would have questioned the sanity of the 
informer. A short half-hour in the study of psychology, how- 
ever, would have been sufficient to tell these mine owners that 
mules would be substituted for women, and that they would 
have to make their drifts with sufficient neadroom to accommo- 
date mules, it being the case that women had to crawl on their 
hands and knees, whereas mules were too stubborn to do so. 
The world has traversed far since then; the emancipation of 
the horse is what we are confronted with to-day, and the 
automobile is the logical candidate, with every reason why it 
will survive the vicissitudes of time, and do the work that may 
be legitimately expected of it, economically and well. 

» * * 

THERMO-DYNAMIC considerations point to the internal 
combustion type of motor as it is used in automobile work 
as the highest form of energy transformer that has as yet bowed 
to the will of man's ingenuity. There are 14,000 British thermal 
units of heat in a pound of coal, and the average steam engine 
delivers in mechanical work the equivalent of about 8 per cent, 
of this energy as it is supplied to steam boilers in the regular 
course of events, whereas in automobile motors of the average 
construction, 16 per cent, of the thermal value of the fuel is de- 
livered in mechanical work. This is as much as to say that an 
internal combustion type of automobile motor, under average 
conditions, exceeds the thermal ability of the average steam 
engine by a full 100 per cent, and this is in the face of the fact 
that the average automobile motor is about one-fifth of the size 
of the average steam engine. In the long run it is thermal effi- 
ciency that counts, and the fact that steam engines are now 
about at the limit of their perfection, whereas automobile 
motors are at the threshold of their history, which is yet to be 
written, makes it possible to call upon the law of probability to 
forecast a brilliant future for the automobile type of motor, 
which is another way for saying that the supremacy of mechani- 
cal transportation by means of automobiles traversing the high- 
ways is assured. 

* * » 

DEPRECIATION when considered broadly, comparing the 
horse with the automobile, resolves itself into a simple 
problem, and the question is, Is flesh more durable than steel? 



If there is no answer required in this case, then the question 
is, Are we not better off when we take ore out of the ground, 
turn it into steel, and with this material build automobiles, by 
means of which gasoline, also out of the ground, is utilized as 
a fuel, all for transportation purposes, rather than to utilize our 
farm lands in the growing of oats with which to feed horses? 
With the prices of commodities advancing at a terrifying rate, 
and farm lands being pre-empted on a basis to indicate that there 
is none too much of tillable soil, who will be so bold as to advo- 
cate that we go on gorging 25,000,000 horses when we know that 
each of them consumes 25 pounds of food every day of his life 
whether he works or not; when we know, too, that an automo- 
bile consumes nothing unless it works? Why should we ask 
ourselves, in view of all these facts, whether or not the auto- 
mobile is an economic blunder, or the expression of worth? 

* » » 

STRANGE as it may seem, there is a very excellent way of 
comparing the values of commodities with respect to each 
other that popular conception seems to have missed entirely, 
and the equally strange point in this connection lies in the fact 
that the one way of which it may be said the chance of error 
is very limited, is the device that popular conception fails to 
appreciate. Potential energy is the exact measure of the value 
of everything. When we say that a pound of coal contains 
14,000 British thermal units of heat, this is a measure of its 
value. In the same way it is pointed out that a pound of gaso- 
line contains, roughly, 18,000 British thermal units of heat, and 
this is a measure of its value. In like manner, it may be pointed 
out that a pound of lean beef contains 730 calories, which is an 
indication of the value of the beef, and just to show that beef 
is not the most valuable of the foods, when measured from the 
energy point of view, peanuts have a rating of 2,560 calories. 
The real difficulty comes in trying to fix upon the acceptability 
of the different kinds of fuel in view of the service that they are 
to render. It is not difficult to reach the conclusion that the 
14,000 British thermal units of heat in a pound of coal make 
good feed for a steam boiler and an indigestible mass for a man. 
It is easy enough to understand how the 730 calories in a pound 
of lean beef will suffice for a meal, but the average person balks 
when he is called upon to subsist upon the 2560 calories that are 
at home in a pound of peanuts. The point that is to be under- 
scored here, however, will be made when it is understood that 
it is the energy of the fuel that makes the automobile go, keeps 
a man alive and reduces the horse to the level of an economic 
blunder in the light of the service that the automobile renders ; 
but in order to fully appreciate this situation account must be 
taken of the fact that the food for the automobile comes from 
the bowels of the earth in the form as deposited there under 
natural conditions, whereas the energy upon which man and his 
servant horse subsists is taken out of the ground to the detri- 
ment thereof, since it is harder to put back than it is to take 
out, so that to conserve the energy-giving qualities of the sur- 
face of the earth is the right course to pursue. 



If alloy steel is to be annealed the lime required to accomplish 
the task is greater than with mild steel. 

If the task is not properly conducted the result will be most dis- 
appointing to the experimenter. 

If the steel is properly manipulated it will be much benefited 
by the heat treatment. 
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May 30 — International Sweepstakes 

Eyes of Automobile World Focused on Indianapolis 



The Indianapolis Motor Speedway will see the opening 
of racing for 191 1 on May 30, when the 500-jwt/e 
International Sweepstakes Race will take place. The 
event is for Class E, calling for 600 inches or less 
piston displacement, with a weight limit of 2,300 
pounds minimum. The Speedway management 
offers $25,000 in cash prizes to be divided among 
the first ten machines finishing the long drive. From 
information available, there are indications of 38 
entries as being assured, with promise of a consid- 
erable augmentation of this field. The first car was 
entered by the J. I. Case Threshing Machine Com- 
pany, of Racine, Wis. 

THREE Case cars in all have been entered by the concern, 
all of the machines to be alike in construction — of the 
four-cylinder 318 piston displacement variety. Two Sim- 
plex machines have been entered, one by the Simplex Automobile 
Company and one by Ralph Beardsley. The Inter-State Auto 
Company has one Inter-State car entered; the National Motor 
Vehicle Company three cars; the Jackson Auto Company three 
Jacksons; the Nordyke and Marmon Company two Marmons; 
the Pope Manufacturing Company two Pope-Hartfords ; the 
Westcott Motor Car Company one Westcott; the Stutz Auto 
Parts Company one Stutz ; Spencer E. Wishart one Mercedes ; the 
F. A. L. Motor Car Company two Fals; Fred. W. Belcher one 
Knox; Wadsworth Warren two Buicks; the American Loco- 
motive Company one Alco; Edward A. Hearne one Benz or 
Fiat; the McFarlan Motor Company two 
McFarlans; David L. Bruce-Brown one 
Fiat; Dr. W. H. Chambers one Lozier; 
the Frayer Rickenbacher Columbus Buggy 
Company one Firestone Columbus ; Teddy 
Tetzlaff one Lozier and the Lozier Motor 
Company one Lozier; Herbert H. Lytle 
one Apperson; the Mercer Auto Com- 
pany two Mercers. 

Since the entries do not close until 
May 1, it is likely that the entry list will 
reach in the neighborhood of fifty ma- 
chines. Quite a number of special prizes 
have been offered by different accessory 
concerns in addition to the $25,000 in cash 
to be given by the Speedway management. 
First prize is to be $10,000 ; second $5,000 ; 
third $3,000; fourth $2,000; fifth $1,500; 
sixth $1,000; seventh $800; eighth $700; 
ninth $600, and tenth, $500. 

One of the largest special offers to the 
winners of the first four places has been 
made by the Findeisen & Kropf Manu- 
facturing Company, of Chicago. This 
company offers $3,000 with the condition 
imposed that the winning car be equipped 
with the Rayfield carbureter. The special 
purse to be divided four ways — $2,000 
to the winner, $500 to second, $300 to 
third and $200 to fourth. 

In addition to the "Rayfield Carbureter 
Purse" the following offers have been 
made: Wheeler & Schebler, Indianapolis. 



$2,500 to the winner, providing the car is equipped with the Scheb- 
ler carbureter; the Remy Electric Company, of Andefson, Ind., 
$1,000 to the winner, provided the car is equipped with Remy 
ignition ; the Columbus Lubricants Oil Company offers a "Mono- 
gram Oil Purse" of $1,000 divided four ways— $500, $250, $150 
and $100 — providing this brand of oil is used in the race. 

The attitude taken by the accessory companies in giving these 
special prizes is that the winning car in a race as long as 500 
miles has an excellent chance to demonstrate the merits of par- 
ticular goods, and that while they do not believe that a driver 
should be persuaded to use any certain accessory through the 
offer of money that goes with it, they feel that any maker of an 
accessory which has proven merits is justified in paying a driver 
extra money providing he demonstrates the value of that par- 
ticular accessory. 

Every minute detail for the all-day battle of cylinders has 
been arranged and the international event is to be given under 
the sanction of the Contest Board, and has been given the fullest 
measure of approval by the Manufacturers' Contest Association. 
Special permission has been granted by the Contest Board that 
in case of rain on Memorial Day the race may be postponed 
until the following Saturday, June 3. 

The Indianapolis Motor Speedway has made an offer to an 
English insurance company as a safeguard against rain. It has 
agreed to pay $10,000 for a policy worth $100,000 in case it rains 
sufficiently on May 30 to be forced to postpone the race. This 
is the first time in the history of automobile racing that such a 
proposition against rain has been considered as a factor in a race 
meet, but the magnitude of the venture prompted the Speedway 




Fig. 1- 



A typical start, looking from a point in front of the grandstand. 

showing the wi<le sweep o I the trail* 
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management to consider the probable loss in event the weather 
is unfavorable. 

The track at the Speedway is two and one-half miles of solid 
brick, ranging in width from forty to sixty feet, and contains 
practically 4,000,000 bricks. These bricks are of the vitrified vari- 
ety used in city pavements and covered with cement filler. In 
order that the exact performance of each and every car entered 
in the race may be traced from mile to mile, an automatic elec- 
trical timing device will be in use, and it will be possible to tell 
to the hundredth part of a second the exact time it takes for 
each machine to cover the 500 miles. 

In order to give an idea of the magnitude of the Speedway 
the following facts are worthy of mention : 

The complete area of the Speedway is 328 acres and it is 
located less than four miles from the center of Indianapolis. 

There are forty-five buildings, including garages, aerodromes, 
aviation sheds, etc. 

The grand stands and boxes have a seating capacity of 60,000. 

There are parking facilities on the grounds for 10,000 automo- 
biles. 

The entire grounds will accommodate upward of 200,000. 
The turns are banked sixteen feet and have a radius of 1,500 
feet. 

A cement wall three feet in height by eleven inches in thick- 
ness extends around the outer edge of the turns. 
The following is a complete list of the entries to date: 

Resume of Entrants as Scheduled 



No. 


Car. 


Pis. Dis. 


Driver 


16." 


Buick. 


594. 




17! 


Buick. 


594." 


C. Basle. 


18. 


ocnz or r iai. 






19! 


A ICO. 


579. 


Li rant. 


20. 


National, 


447." 




21*. 


National. 


589. 


Wilcox. 


22.* 


McFarlan. 


248* 


VrlCIUCIlS. 


23* 


McFarlan 


377*. 




24* 


Jackson. 


355! 


Ellis. 


2sl 


Jackson. 


355! 


Cobe". 


26* 


Jackson 


432* 


T^f*l %\t\ y 


Zl\ 


Cutting. 




28. 


Kiat 


589. 


AIUCC'AfUWUi 


29 




545! 


Van (XnrAe^r 
v a Li uuiuci . 


30.' 


Firestone- 




Frayer, 




Columbus. 


432. 


Rickenbacher. 


31. 


Marraon. 


445. 


Dawson. 


32. 


Marmon. 


477. 


Harroun. 


33. 


Lozier. 


545. 


Mulford. 


34. 


Lozier. 


545. 


Tetzlaff. 


35. 
36. 


Apperson. 
Mercer. 


546. 
300. 


Lytle. 
Hughes. 


37. 


Mercer. 


300. 


Bigelow, 


38. 


Simplex. 




Beardsley. 



Entrant. 
Wadsworth Warren 
Wadsworth Warren 
Edw. A. Hearne. 
Am. Locomotive Co. 
National Motor Vehicle Co. 
National Motor Vehicle Co. 
McFarlan Motor Car Co. 
McFarlan Motor Car Co. 
Jackson Auto Co. 
Jackson Auto Co. 
Jackson Auto Co. 
Clarke-Carter Auto Co. 
David L. Bruce-Brown 
Dr. W. H. Chambers 

Columbus Buggy Co. 
Nordyke & Marmon Co. 
Nordyke & Marmon Co. 
Lozier Motor Co. 
Teddy Tetzlaff 
Herbert H. Lytle 
Mercer Auto Co. 
Mercer Auto Co. 
Ralph Beardsley. 



No. Car. 

1. Case 

2. Simplex. 

3. Inter-State. 

4. National. 

5. Pope-Hartford. 

6. Pope-Hartford. 

7. Westcott. 

8. Case. 

9. Case. 

10. Stutz. 

11. Mercedes. 

12. Amplex. 
1254. F. A. L. 

14. F. A. L. 

15. Knox. 



Pis. Dis 


Driver 


318. 


Strang. 




DePalma. 


390. 


Baldwin. 


447. 


Aitken. 


390. 


Disbrow. 


390. 


Fox. 


421. 


Knight. 


318. 


Jagersburger. 


318. 


Larsonneur. 


390. 


Anderson. 


583. 


Wishart. 


443. 


Turner. 


312. 


Pearce 


312. 


Gclnaw. 


559. 


Belcher. 



Entrant. 
J. I. Case Co. 
Simplex Auto Co. 
Inter-State Auto Co. 
National Motor Vehicle Co. 
Pope Hartford Co. 
Frank P. Fox 
Westcott Motor Car Co. 
J. I. Case Co. 
J. I. Case Co. 
Stutz Auto Parts Co. 
Spencer E. Wishart 
Simplex Motor Car Co. 
Fal Motor Car Co. 
Fal Motor Car Co. 
Fred. W. Belcher 




of the arrangements is 
of the Speedway Hospital 



Fig. 3- 



-General view of the home stretch, showing 
wall, banked cuive and the safe position 01 



Calendar of Coming Events 

Catalogue of Future Happenings in the Automobile World That 
Will Help the Reader Keep His Dates Straight—Shows, 
Race Meets, Runs, Hill Climbs and Other Events. 

Shows and Exhibitions. 

April 26-39 Utica, N. Y., Annual Show, State Armory. 

Race Meets, Runs, Hill-Climbs, Etc 

April 20-22 Lancaster, Pa., Three-Day Endurance Run, Lancaster 

County Auto Trade Association. 

April 22 New York City, Commercial Vehicle Parade, Motor 

Truck Club. 

April 22 Redlands, Cal., Annual Hill Climb. 

April 29 Guttenberg, N. J., Track Races. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

April 29 Philadelphia- Atlantic City Readability Run. Quaker 

City Motor Club. 

May 16-19 Washington, D. C, Four-Leaf Clover Endurance Run. 

Automobile Club of Washington. 

May 25 Chicago, 111., Fuel Economy Test, Chicago Motor Club 

May 27-31 Chicago. 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-3 ■ Chicago, 111., Tour to Indianapolis, Chicago Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes Race > Motor Speedway. 

June 15, 16, 17 Dayton, O., Midsummer Meeting Society of Automobile 

Engineers. 

June 19-2S Glidden Tour, Washington, D. C, to Ottawa, Canada. 

June 22 Algonquin Hill Climb, Chicago Motor Club. 

Aug. 25-26 Elgin, 111., National Stock 

Chassis Road Race, Chica- 
_ go Motor Club. 

Oct. 913 Chicago, 111., Thousand-Mile 

Reliability Run, Chicago 
Motor Club. 

Foreign Fixtures. 

April 16-23 Prague, Austria, Annual 

Show. 

April 23-28 Modena, Itay, Touring Car 

Contests. 

April 25 Brooklands Race Meeting of 

M. C. R. C. 

May 1-15 Turin, Italy, Automobile 

Salon. 

May 7.'. Sicily, Targa Florio Road 

Race. 

May 14 Barcelona, Spain, Catalona 

Cup Road Race. 

May 21 Ries, Austria, Hill-Climb. 

May 25 Meuse Hill-Climb, Belgium. 

May 25 Le Mans, France, Touring 

Car Kilometer Speea 
Trials. 

May 28 Le Mans, France, Hill-Climb 

for Touring Cars. 

May 28 Start of Touring Car Relia- 

bility Trials in Germany. 

June 1 Bucharest, Roumania, Speed 

Trials. 

June 4 Trieste, Austria, Hill-Climb. 

June 18 Boulogne, France, Voiturette 

and Light-Car Road Races. 

June 25 Sarthe Circuit, France, 

Grand Prix of Automobile 
Club of France. 
June 25-July 2.... International Reliability 
Tour, Danish Automobile 
Club. 

July 4 to 19 Start of the Prince Henry 

Tour from Hamburg, Ger- 
many. 

July 9 Susa-Mont Cenis Hill-Climb, 

Italy. 

luly 13-20 Ostend, Belgium, Speed 

Trials. 

July 21-24 Boulogne-sur-Mer, Race 

Meet. 

Aug. 6 Mont Ventoux, France, An- 
nual Hill-Climb. 
Sept. 2*1 1 Roubaix, France, Agricul- 
tural Motor Vehicle Show. 

Sept. 9 Bologna. Italy, Grand Prix 

of Italy. 



the protecting cement 

the spectators 
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ACCIDENTS, although they are at a marvelously 
diminishing rate, considering the fact that there 
are. nearly 500,000 automobiles in use at the present 
time, are due, in over 50 per cent, of the cases, to bad 
roads and high speed considering the road conditions, 
and for the rest they must be charged up, in some pro- 
portion as yet to be determined, to inferior road wheels, 
defective steering gear, ineffectual brakes and the inhar- 
monious relations of parts in conjunction with motors 
of high power. Confining attention to the problems in- 
volved in the making of automobile wheels, it is striking 
how good they are in the main, and to what depths they 
fall on occasions when quality is thrust aside and low 
price is the sole aim. How an automobile builder can 
bring himself to the use of wheels with the spokes 
of wood that has no ancestry, and so made by a ma- 
chining process that the "bastard" variety of spoke is 
in such presence that the scattered few of these mem- 
bers of excellent characteristics have to be sought for 
to be found, is hard to understand. Against this poor 
practice is the custom of casting out "bird-pecked" wood, 
which may be perfectly strong, so that a waste is created 
when this wood is thrown away, and in like manner 
"heart" wood is too often separated out, notwithstand- 
ing the good qualities that may be seen in it at a glance 
by a wheelwright of skill and discrimination. It is this 
property, which may be set down as the sense of dis- 
crimination, which is wanting in the. wheel-making busi- 



ness, and which too often seems to be supplanted by a 
sense of high disregard of the safety of the users of 
automobiles and the public at large. 

* * * 

I INVESTIGATION, especially as it relates to automo- 
* bile motors, seems to be never-ending, and the investi- 
gators are being rewarded in the fullest proportion to 
the energy they apply in this rich field of endeavor. It 
was only the ether day that some automobile engineers 
in France took a peek behind the scenes for the purpose 
of finding out the difference in the temperature of the 
flame-swept walls of the cylinders as compared with the 
water- washed exterior walls in juxtaposition to the 
heated surfaces within. These investigators found, of 
course, that there was a great difference in the tem- 
perature, and that there were marked variations, com- 
paring temperatures during the four cyclic periods. There 
was one point that the investigation clearly showed, 
which, however, they failed to mention, disclosing the 
reason why automobile motors serve more efficaciously 
than other types of motors. The walls of the cylinders 
of automobile motors have been made thin to reduce 
weight. The walls of the cylinders of stationary motors 
were left thick, because weight was no object. Under 
working conditions, it has long been appreciated that 
stationary motors heat up badly if the speed is increased 
beyond a certain point and if the compression is ad- 
vanced accordingly. In automobile motors there has 
been very little or no trouble of a thermal character 
on account of increasing speed and the high compres- 
sions that obtain, and the investigation, to which allusion 
is here made, would seem to indicate that the thin walls 
of the automobile type of motor perform a service that 
designers have taken little, if any, note of. It would 
appear that heat does not traverse the cylinder walls fast 
enough to satisfy the conditions in high speed work if 
the walls are thick, and so it may be said if a motor is 
to operate at high speed its walls must be thin. 

* * * 

T^OURING as a pastime bestows enjoyment upon the 
* owner of a good automobile in proportion as he 
displays prudence, and this is, perhaps, the underlying 
principle of enjoyment in all walks of life. Touring on 
a scientific basis, however, must be classed as a new art, 
it being the fear that enjoyment of this character in the 
past has been peppered by a certain amount of chance, 
due to the absence of a proper display of science; and if 
science may be described as classified knowledge, the 
application of this principle to touring puts it at once 
in the category of classified touring. It is classification 
that is wanted, and the indications are that this neces- 
sary undertaking will be specialized just as book-keeping 
is a specialty in mercantile houses, and the proper treat- 
ment of the touring subject in the hands of men of skill, 
resulting in the compilation of data for ready reference 
and the Baedekerizing of routes, including booking ahead, 
must end in enjoyment without undue responsibility on 
the part of those who participate in the enterprise. If 
there has been any complaint in the past it was on the 
score that long tours carried too much responsibility. 
Let us have our touring master; the man with broad 
shoulders and compact intellect, with accentuated skill — 
let him take the responsibility. 
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Reeves, Sales Manager U.S. Motor Co. 

A. L. A. M. Executive to Head Big Selling Force 



Laying aside his duties to the A. L. A. M. as that organi- 
zation is about to pass out of existence, Alfred 
Reeves, general manager of the licensed body, has 
accepted the important post of general sales man- 
ager of the United States Motor Company and zvill 
assume charge of his new work on May 1. Mr. 
Reeves is one of the most highly regarded men in the 
industry and has been a power in it since 1906, when 
he became manager of the A. M. C. M. A. He has 
been in his present position since the first siveeping 
Selden decision in September, 1909. 

ALFRED REEVES, one of the leading figures in the 
national automobile 'industry and for more than a year 
general manager of the late A. L. A. M., has been ap- 
pointed general sales manager of the United States Motor Com- 
pany and will assume his new duties on May 1. 

The history of Mr. Reeves in connection with the develop- 
ment of the automobile is a landmark of the industry. He first 
entered the field in 1899, conducting the automobile department 
of the New York Evening Mail and later went to the Globe. 
After achieving success in that line he branched out as a pro- 
moter and in the next few years had charge of numerous 
meetings at Empire City, Morris Park, Brighton Beach and 
Atlantic City. 

In 1906 he became manager of the A. M. C. M. A., where he re- 
mained until after the rendition of the first Selden decision, 
which upheld that patent and caused all of the members of the 
association to join the licensed organization with the exception 
of the Ford Motor Company. 

This decision was handed down in September, 1909, and after 
consultation with the members of A. M. C. M. A. and with the 
advice of Henry Ford, Mr. Reeves accepted the appointment as 
general manager of the licensed body. 

The A. M. C. M. A. was liquidated and something like $60,000 
which was in the treasury at that time was distributed. Under 
his guidance the annual shows of both the organizations with 
which he has been connected proved progressive successes. 

In his new position with the big sales company Mr. Reeves will 
have general charge of the marketing of the Maxwell, Stoddard- 
Dayton, Columbia, Brush and Sampson lines and the motor and 
accessory products of the constituent companies of the United 
States Motor Company. 

Mr. Reeves will have no successor as head of the A. L. A. M. 
as that organization is about to lose its identity in the Automobile 
Board of Trade, which was incorporated at Albany last week. 
The head of the new concern has not been selected and before 
such a choice can be made the matter will have to be formally 
voted upon by the members. 



Traffic Department of the N. A. A. M. Discusses 
Freight Classifications 

The enormity of the traffic problem as it confronts the makers 
of automobiles is scarcely to be appreciated by shippers of other 
goods, and owing to the continued activity of James S. Marvin, 
general traffic manager of the association, the conditions that 



get in the way of success are being alleviated. There was a ses- 
sion on April 11 for the purpose of urging a division of the classi- 
fications, laying particular stress on carload lots, discussing the 
commercial vehicle shipment problem with a view to obtaining 
proper recognition. Mr. Marvin contended that the present clas- 
sification is founded entirely upon conditions as they surrounded 
the automobile business some six years ago. That there has 
been a considerable change in the attending circumstances 
within six years is a matter that should be well appreciated, and 
it is regarded as a source of much regret that the railroad com- 
panies have not as yet seen fit to make special provisions for the 
handling of freight automobiles. When it is taken into account 
that nearly 10,000 freight cars were used in the shipment of auto- 
mobiles and parts at Detroit alone in January, February and 
March it is not asking very much in presenting these matters 
to the attention of the railroads. Among those present were : 
W. J. Gordon, Anderson Electric Car Co., Detroit; C. W. Eg- 
gers, Willys-Overland Co., Toledo, O. ; John A. Moore, U. S. 
Motor Co., New York; H. S. Stebbins, General Motors Co., De- 
troit; A. C. Westfall, Cadillac Motor Car Co., Detroit; C. J. 
Shaar, Packard Motor Car Co., Detroit ; W. L. Haskell, Stevens- 
Duryea Co., Chicopee Falls, Mass.; C. D. Holmes, H. H. Frank- 
lin Mfg. Co., Syracuse, N. Y. ; C. B. Armstrong, Hudson Motor 
Car Co., Detroit ; H. R. Moule, Chalmers Motor Co., Detroit : 
A. B. Hastings, Pope Mfg. Co., Hartford, Conn.; C. L. Warner. 
Locomobile Co. of America, Bridgeport; W. M. Young, Nordyke 
& Marmon Co., Indianapolis. 



Editor Beecroft on Vacation 

David Beecroft, Managing Editor of Motor Age, and his fam- 
ily sailed for Europe Wednesday afternoon on the Lusitania of 
the Cunard line. Mr. Beecroft will remain abroad for a vaca- 
tion of five weeks. 



No More Franklin Yearly Models 

Syracuse, N. Y. April 17 — The H. H. Franklin Manufacturing 
Company has formally announced that in future there will be no 
more yearly models of Franklin cars. Cars of this and 
other years will be known by their year numbers, but there 
will be no 1912, 1913 
or succeeding years 
that will be so des- 
ignated in the out- 
put for those years. 
According to the 
management there 
will still be changes 
and improvements in 
the Franklin cars of 
the future, which 
will be duly record- 
ed, but the arbitrary 
lines that separate 
one season from an- 
other will not be 
dignified by a so- 
called change of 

—.-v. „„.,.. Alfred Reeves. Sales Manager 

model each year. Motor Co 




United States 
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GETTING the measure of enjoyment 
and profit out of an automobile that 
is suggested by the purchase price and the 
cost of maintenance is the problem that 
confronts the automobilist. The automobile 
art is based upon a foundation that is so 
sound in its inspiration that the automo- 
bile industry has surpassed all other ac- 
tivities in America, and within the measure 
of a decade the industry has traversed from 
the foot of the class to the position of 
third from the head. Strides like these 
must be measured on the tape of merit, and 
the men who are unable to recite the rea- 




Scientific Touring' Is the Theme 

American Scenery Balm to Restore 

Nerves 



Axcnstrasse Gallerie, near Brunnen, on the Lake 

of Lucerne. 

Summit of the Furka Paas, near Lucerne, Swit- 
zerland. 



sons for this splendid progress must be 
either too busy enjoying the automobile, too 
dull to take advantage of its presence or 
too poor to own one. 

When the automobile was young, and 
somewhat restricted in its capabilities, the 
radius of discreet travel was well within 
the stamina of a well-bred horse pulling a 
road wagon, and novelty, coupled with 
neighborly envy, not forgetting the sales- 
man's propensity for acquiring success, was 
uppermost; but within a year or two the 
underlying advantage of the automobile 
crept from its tangled hiding place, sur- 
passed the horse in real service and the 
problem of how to enjoy a natural advan- 
tage was placed on the blackboard of the 
automobilist for him to solve. 

It was at first thought that the best way 
to get work out of a car was to take a com- 
pany of capable machinists along and keep 
one eye on a convenient horse. Supersti- 
tion, like the measles, has its run ; the things 
that the automobilists feared most happened 
least, and while it is not to be controverted 
that pioneers are in a position to relate 
some sad and ludicrous tales of what was 
once regarded as woes, even so experience 
was what they needed, and it was one of 
the advantages of the early makes of auto- 
mobiles that they afforded just the exper- 
ience desired. 

The Formation of Automobile 
Clubs in the Various Centers 
Was the First Measure for 
Concentration, Making the 
Voice of One Man Equal to 
That of the Club Membership 

The problems of the makers of auto- 
mobiles were reduced in complexity with 
experience, due to the relation which exists 
between the undertaking of tasks on a large 
scale and the automaticity that becomes the 
property of the workman who repeats a 
given operation many hundreds of times. 
But as the makers' problems bowed to the 
logic of repetition and growing facilities 
the users of cars have found themselves the 
victims of an adverse public opinion that 
seemed to increase as dogs barked and 
horses shied, much as if the strange per- 
formances were catching, particularly Dy 
the representatives, of the law. Users 
reached the perfectly good conclusion that 
club relations would be a good foil for un- 
due pressure in response to prejudice. 
Moreover, it was the opinion that by form- 



ing clubs the automobilists would be able 
to improve their social intercourse, obtain 
better terms for accessories and other 
needs, be able to contrive maps and gather 
touring information, and by the building of 
club houses realize a meeting place that 
would have the added advantage of a club 
garage, thus lowering the cost of keeping 
cars and bringing the questions of repair 
within the influence of the men over whom 
the automobilists would have direct in- 
fluence. 

The club situation grew and prospered 
and it is one of the institutions in every 
metropolitan community, and few indeed 
are the relatively small towns that cannot 
boast of an automobile club with an en- 
thusiastic membership, and the program 
that is far-reaching in its influence upon the 
ramifications of the automobile. 

In the Light of Present Knowl- 
edge There Must Be a Way 
by Which Automobilists 
Everywhere Will Be Enabled 
to Work Together with a 
Definite Object in View 

A jarring note came into the club life 
of these enthusiastic automobilists when 
they essayed to get out touring information 
and maps and to obtain favorable rates 
from hotels. In view of the considerable 
distance that may be made in an automo- 
bile in a single day, considering the feas- 
ibility of crossing from the Atlantic to the 
Pacific within a couple of weeks, it was 
soon discovered that even an ambitious ef- 
fort at improvising touring information 
was to no purpose. 

A map is, of course, of no value at all, 
due to the impossibility of imparting in- 
formation sufficiently detailed in character 
to enable an automobilist in a strange 
country to identify his location ; nor is it 
necessary to enlarge upon the fact that a 
map is unwieldy. Even the larger clubs in 
the metropolitan centers, while they struggle 
as best they can with a difficult situation, 
are exceeding their club prerogative, and 
launching into a phase of the automobiling 
problem that might best be handled by a 
centralized body, thus making the one effort 
available to all and reducing the cost of 
doing the work to a point where the quality 
of the effort will be in keeping with the 
need. But all of these matters have been 
struggled with for nearly a decade, and the 
men who have paid for their experience are 



Digitized by 



Google 



April so, 1011 



THE AUTOMOBILE 



971 



Telling how new blood among the users of automobiles is taking advantage of the 
good qualities that are normal to auto mobile propulsion, pointing the way for the 
American citizen to enjoy the beauties that Nature bestowed upon the American 
continent, sparing him the necessity of going abroad in quest of rest and recrea- 
tion, discountenancing the further cheeky efforts of those who pose as the friends 
and representatives of automobilists, only to feed upon them, and to fester in the 
body politic of the men who pay the bill. It is suggested that the drawing power 
of scenic conditions in the United States will be at once apparent to the man who 
feasts his eyes upon a few of its good examples, and that balm to restive nerves 
is indigenous in native air. 



quite alive to the futility of trying to do 
the impossible. What is needed at the 
present time is a scientific analysis of the 
situation, and activities such as will bring 
about, not necessarily a reform, but an 
advance to accord with the lesson that ex- 
perience gives. 

There was a time when it was believed 
that this important phase of the automo- 
bilists' activity would be satisfied through 
the coalescing of the clubs with sporting 
fraternities, but this was a great mistake, 
and the men who have to foot the bill now 
know that the normal life of the owner of 
an automobile has nothing to do with rac- 
ing, and that any money he pays for the 
privilege of supporting a racing body is 
money lost 

To the automobilist who merely desires 
to own a car for the purpose of taking him 
from his residence to his place of business 
and back and for the convenience of his 
family in the interim, there is little of in- 
terest in the exploits that the great body of 
automobilists enjoy, so that any plan that 
may be contrived in the future must be by 
those who have experience along broader 
lines, and who have in mind the specific 
needs of automobile tourists. 

Joining Hands for the Purpose 
of Facilitating the Enterprise 
Has the Further Virtue of 
Giving Insurance of a Suita- 
ble Character at a Time When 
It Is Most in Need 

The pleasures of touring, however much 
they may be intensified by the splendid per- 
formance of a good automobile and happy 
surroundings, are too frequently marred 
(a) by the character of hotel man who 
cannot bring himself to a realization of 
the fact that a fair price is all that he is 
entitled to for his accommodations and 
viands ; (b) the high price that is charged 
for a mixture of gasoline and water, and 
the fact that there is no excuse for giving 
short measure in view of the low price at 
which water may be had; (c) the ease with 
which the sense of direction is dispelled in 
a swift-moving automobile; (d) the puz- 
zling nature of ill-contrived maps, and the 
poor information they impart; (e) the per- 
sistence with which the "natives" misdirect 
an inquirer; (f) the premium that has to 
be paid for a minor repair at a wayside 
garage, and (g) the price of a tire if it is 
purchased from a stranger in the next 



county, who is after the almighty dollar. 

Instead of each club all over the 
country trying to protect its members out- 
side of the zone of its proper influence, it 
would be more efficient were the clubs to 
support a central touring body, thus sav- 
ing to the clubs the enormous cost of indi- 
vidual effort, and gaining by the clubs the 
good that comes through the office of a 
strong central body. 

The Time Has Arrived When 
Tours Should Be Organized 
for Long Treks, Taking in 
Points of Historic Interest 
with Scenery Painted by 
Nature, of Which Illustrations 
Are Here Afforded 

.There must be a want before it can be 
filled, and the want of good hotels has 
been taken care of, and it merely remains 
for the automobilist on his tour to know 
a good one when he sees it; in the same 
way a good garage may be recognized, and 
in like manner a good road is to be had for 
the asking. If the automobilist is touring 
in the vicinity of his own residence these 
good things will be within the range of 
his memory, but as he departs from the 
landmarks that are familiar to him the 
complexity of the situation becomes the 
more apparent, and wisdom whispers "go 
down to the club and obtain the requisite 
information for the intended enterprise." 

There is no reason why a party of auto- 
mobilists should not be organized and 
equipped to travel as far as the Pacific 
Coast, taking in the points of interest that 
would delight a "Baedeker"; pausing as 
fancy dictates, on a leisure basis, pronounc- 
ing a benediction after a timely repast at 
some old "Revolutionary Inn"; becoming 
acquainted with the lord of creation in the 
garb of a farmer as his wife dispenses the 
products of the dairy to the members of 
the caravan; visiting the scenes of former 
conflict, where the goddess of war once 
upon a time held sway, and entering moun- 
tain wilds, keeping the towering peaks in 
view, with convenient pauses as the exi- 
gencies of the tour might indicate. 

But none of these happy thoughts are 
possible of realization in the absence of due 
preparation, or outside of the pale of effec- 
tive management, such as the Touring Club 
of America proposes, using the Automobile 
Blue Book for the purpose. It is of no 



value to traverse a district unconscious of 
the historical surroundings, and is is a high 
testimonial to Baedeker that his idea of 
tersely putting history in the guide book has 
been extended, telling the traveler from 
afar of the things that happened in each 
locality, whetting the interest and impart- 
ing education, thus giving to the sojourner 
not only the pleasure of a visit to distant 
scenes, but an indelible impression of mat- 
ters of human interest to be taken back 
home and utilized as the tools by means of 
which the activities of afterlife are to be 
broadened and amplified. 




Where the Western Pacific crosses the Feather 
River, near Belden 

Salmon Lakes and Sierra Buttes on the W. V 
R. R.. near Blairsden. in America 
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Looking Backward 

For many years one of the annual features of Gotham has been 
the Easter morning parade of foremost citizens afoot and 
astride, with a sprinkling of smart vehicles current of the 
times, and the illustrations here given, one of which was 
taken in 1907 and the other last Easter morning, afford the 
opportunity to glance over the right shoulder and see what 
time has wrought. 

DOUBTING THOMASES, of which the world has always 
had a heaping measure, learn but slowly by experience, 
never believe what they hear, and discount by half what they 
see. To tell one of these respected citizens that there are over 
40,000 automobiles running in the city of New York alone, and 
that they have displaced three times 40,000 horse-drawn vehicles, 
means very little to him. Moreover, he is utterly incapable of 
understanding why three horse-drawn vehicles would be dis- 
placed by one automobile, and yet the fact remains. Fig. 1 is a 
half-tone reproduction of a photograph that was taken in 1907 
on Easter morning, showing the "hat parade," and the street 
very much dotted by horse-drawn vehicles, with a sparse four 
automobiles in sight. Comparing this illustration with Fig. 2, it 
will be seen that the "hat parade" was quite as conspicuous last 
Easter day as it was in 1907, but the street is occupied by auto- 
mobiles, almost to the exclusion of horse-drawn vehicles, of 
which only six are to be seen. 



Connecticut Legislature Active in Automobile 
Matters 

The latest report from the scene of the Connecticut Legislature 
tells of a bill that has been presented to the Legislature by the 
Connecticut Automobile Association. Provision has been made 
in this bill for non-resident automobilists who visit Connecticut, 
exempting them from taxation for a period of 60 days, provided 
they have met the requirements of the automobile laws in their 
home State. 

In a substitute bill that has been reported by the committee, 
the 60-day privilege shrunk to 10 days, and then only to States 
that grant an equal privilege. It is presumed that the committee 




Showing 4,000 employees of the Willys-Overland Company who were 
given a holiday on April 12. and who went in a body to help open Toledo's 
baseball season, this being the second annual event of the kind as instituted 
by John N. Willys in the propagation of the "family spirit" that perme- 
ates the building of automobiles under thi* progressive management 



had in mind the forcing of States like New Jersey to deliver a 
fair measure of reciprocity. It is a great misfortune that the 
committee in generously disagreeing with cramped legislation as 
it obtains in New Jersey should see fit to follow the same bent. 
Account should be taken of the fact that the people who are 
most affected by this stringent form of legislation are not those 
who pass the laws, and are innocent victims of a set of circum- 
stances over which they can have no possible control, and in dis- 
commoding them, it is at an undue loss to the State of Connecti- 
cut in many ways. Moreover, automobilists from other parts of 
the Union are deprived of a real pleasure in that they will not 
enjoy traveling over the splendid roads of the Nutmeg State, and 
the scenery which is nowhere better. 

This would be a splendid time for the Connecticut legislature 
to treat with the automobile subject on a broad and comprehen- 
sive basis, and to set a good example to New Jersey and other 
lagging States, whereby the automobiling citizens from adjoining 
States might be welcomed and entertained with freedom from 
harassing legal restrictions that can only end in a loss to the 




Fig. t — Easter Parade on Fifth Avenue in 1907, showing parading pedes- 
trians and many horse-drawn vehicles, with only four automobiles in sight 



visiting automobilists intellectually and to the citizens of the 
State of Connecticut financially. Should the Legislature persist in 
pushing its substitute proposition, the citizens of Massachusetts, 
for instance, which State grants but seven days to non-residents, 
would be deprived of all privilege under the new proposal, and 
surely this cannot be looked upon as wise legislation, particularly 
when account is taken of the fact that if the automobilists of 
Massachusetts cannot sojourn in Connecticut without paying a 
high automobile tax, the citizens of Connecticut will labor under 
an equal disadvantage, since they will be deprived of the privilege 
of crossing the Massachusetts State line unless they pay the full 
tax under the reciprocal clause of the law of the State of Massa- 
chusetts. 

The citizens of Connecticut, from all accounts, do not seem to 
look with favor upon the substitute bill of the committee, and op- 
position to this measure seems to be so general in its distribu- 
tion, involving such a wide range of Connecticut's foremost busi- 
ness men, that it would seem impossible that the committee will 
find it wise to persist, and the automobilists in adjoining States, 
who, if they sojourn in Connecticut, pay for the goods and the 
accommodations that they receive, are strong in their expression 
of the hope that the Connecticut Legislature will lead in the liber- 
ality of its treatment of invading automobilists, rather with the 
expectation that in the long run a certain uniformity will obtain 
along legislative lines involving automobiles in all the States of 
the Union. 



Maryland Plans Road Improvements 

Baltimore, Md., April 17 — Spring road work is being started by 
the State Roads Commission, which contemplates the construction 
during the coming year of 200 miles of improver! roads, connect- 
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ing many disjointed sections in the State. It is also proposed to 
make the first expenditure of t-he $1,000,000 loan authorized by 
the last General Assembly for the building and purchase of 
bridges. 

The first new bridge will be that over the Nant-icoke River at 
Sharptown. It is expected that a similar amount will be ex- 
pended on road construction. It is further expected that the 
Clarksville turnpike will become the property of the State within 
the new few weeks. Negotiations are still pending for the pur- 
chase of the Baltimore-Westminster turnpike. 

Members of the commission hope by the end of the year that 
there will not remain a single tollgate in the State. Negotiations 
for the rights of way for the Baltimore-Annapolis boulevard are 
approaching final adjustment. It is expected that the boulevard 
will be completed by Jan. 1. 



A Case of the Spigot and Bunghole 

Editor The Automobile: 

I have seen it stated that the Honorable Secretary of State 
claims that by adding an express tax to the State tax on auto- 




Fig. 2 — Easter parade on Fifth Avenue in 1911, depicting pedestrians galore, 
many automobiles and a sparse six horse-drawn vehicles. 

mobiles he is saving the State $20,000. It would greatly in- 
terest me to know by what possible method of bookkeeping he is 
able to figure this out. 

The express tax on 60,000 tags at 35 cents each is $21,000. 
Good. But in order to make the distribution he has had to or- 
ganize a special express company with rentals and clerks and 
cartage and freight and cartage in Albany and clerks and por- 
ters to sort and pack the tags for their respective territories. All 
of this work would have been done by the express companies 
for a private individual probably for a flat rate of 25 cents each 
or $15,000 for 60,000 tags. 

Of course I have no figures and they probably will not be pro- 
duced but I think it is a safe bet that the system used this year 
has cost the State at least twice 25 cents for each tag already 
sent out and probably four times that for those sent out for the 
balance of the year. 

However, this is on a par with the $1.25 that it costs the State 
to issue renewals of chauffeurs' licenses. H. R. H. 

Staatsburg, N. Y. 



Colonels to Build "Lincoln Way" 

Louisville, Ky., April 17— Plans for building the "Lincoln 
Way" from Louisville to the old home of Abraham Lincoln in 
Larue county and the reconstruction of the old Louisville and 
Nashville pike from Louisville to Nashville, took definite shape 
at a meeting held in Elizabethtown recently. Never before in the 
history of the good roads movement in Kentucky has there been 
held such an enthusiastic gathering and more than 700 citizens, 
many of them motorists, from the counties of Jefferson, Hardin, 



Larue, Simpson, Warren, Hart, Barren, Edmonson were present 
to pledge themselves to carry out any plans made at the con- 
ference. 

The sentiment of the meeting was largely in favor of a co- 
operative effort to rebuild the pike in one day. While no date 
was fixed by the delegates it is likely that August 15 will be 
selected as the day on which to finish the project. 



Premier Opens Indianapo- 
lis Branch 

ILLUSTRATIVE of local activities among makers of automo- 
biles, reference is made to the new Premier local branch at 
Indianapolis, which is the home of the Premier Motor Manufac- 
turing Company. The scope of the new undertaking will be ap- 
preciated by studying the illustrations here given. The new build- 
ing is on the main motoring thoroughfare, North Delaware street, 
and in addition to making extensive alterations to the building 
it was most tastefully decorated in the manner as shown. The 
Premier Sales Company, which is a separate concern, conducts 
this part of the Premier business, but as a matter of convenience 
the factory sales and advertising departments are moving into 
the new establishment. The building is 125 feet deep by 66 1-2 
feet wide, and has been divided into four sections, namely the 
display room in the front, the office of the local and factory 
forces, a small garage for demonstrating cars, and a large garage 
for storing purposes. The front of the building has been pro- 
vided with large windows, and the excellence of the lighting 
effect is due to a profuse distribution of tungsten lamps. The 
display includes five cars, and to the back of the salesroom there 
are three private offices, which, like the display room, are finished 
in mahogany and are enclosed in stained glass set in white enam- 
eled paneling. One office is occupied by President H. O. Smith 
of the Premier Company; R. W. Macey, manager of sales, oc- 
cupies another of these offices, and the literary department, under 
the direction of W. McK. White, will be found in the remaining 
office, which also affords accommodation to John B. Orman of 
the sales department. The friends of the company, of which 
Indianapolis has a large contingent, express high appreciation of 
the manner in which their needs are being attended to. This 
advance is also a good indication of the condition of the auto- 
mobile business in Indiana. 




Interior view of Premier salesroom in the New Branch that has just been 
opened at Indianapolis. 
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Gorton Meets with Fatal 
Accident 

WS. GORTON, one of Cleveland's foremost citizens, 
• whose commercial life was interwoven with the Stand- 
ard Welding Company, holding the position of secretary and 
general manager, met with a fatal accident while returning from 

luncheon to the works 
^^^^^ in his automobile. Ac- 

cording to the meager 
information available 
Mr. Gorton was over- 
taken by a Lake Shore 
train, striking his car, 
\ resulting in fatality, 
I which it is our sad 
' duty to record. 

As an official and 
member of the Na- 
tional Associaton of 
Automobile Manufac- 
turers Mr. Gorton 
made his mark by his 
wise counsel and un- 
selfish activity, and his 
voice has been heard 

at the meetings of the A. L. A. M. and his counsel has been 
heeded in the affairs of the M. & A. M., while those of the So- 
ciety of Automobile Engineers who will remember a sojourn 
headquartering at Cleveland, with visits to the principal Ohio 
industrial centers, will scarcely forget how energetically and 
gracefully Mr. Gorton served as the initial member of the com- 
mittee who conducted the affairs at that time; but these are all 
mere illustrations of the many incidents in his busy life, which 
entered into the automobile business at its early inception, tak- 
ing the lead in many important endeavors, and a prominent part, 
with shoulder to wheel when co-operation was of the first im- 
portance. 

Mr. Gorton was 52 years of age, and leaves a wife and four 
children. 




The late W. S. Gorton. 



Roads in Virginia Not So Good 

A telegram received this Tuesday announces the safe arrival 
of a party of trans-continental tourists in Atlanta, Ga. They 
state that the roads are very bad below Staunton, Va., with mud 
about two feet deep, it being a case of plow all the time. The 
party consists of Brandon Hendricks, 153 W. 75th St., G. L. 
Ball, 229 VV. 105th St., New York, and Howard W. Coffin, El 
Paso, Texas. 

They are driving a "50" Simplex, and will follow the southern 



route through Texas, New Mexico and Arizona as outlined in the 
"191 1 Automobile Blue Book." Incidentally the tourists state 
that so far the route is errorless, as given. It is the intention 
of these gentlemen to return via the northern route in the Sum- 
mer, and they will furnish the Blue Book with notes of their 
return trip. They are carrying the flag of the Touring Club of 
America. 



Squeegees to Clean New York Streets 

Milwaukee, April 17— New York City's residence streets will 
soon be cleaned and flushed in the most modern manner known. 
The Kindling Machinery Co. of Milwaukee has been awarded the 
contract for furnishing 150 Kindling street cleaners and flushers 
to the street department of New York. 

These machines have been in use in Milwaukee for several 
years and Mr. Kindling has succeeded in having the type adopted 
at Berlin, Germany. The machine is of the squeegee type, with a 
water tank feeding into a rubber roller in the form of a spiral 
disc. The machine is best adapted for asphalt pavements. 



Mcllvain Resigns from Pennsylvania 

Bryn Mawr, Pa., April 18 — Charles J. Mcllvain, Jr., who has 
been president of the Pennsylvania Auto-Motor Company since 
its inception more than five years ago, has resigned, and an en- 
tirely new board of directors has been selected. This move is 
in accordance with the policy of the company to enlist new 
capital and blood in the enterprise. The announcement of the 
personnel of the new board and officers will be made within a 
month. Tom Moore has accepted an important position with 
the company and will be located at the factory in the near 
future. 

William B. Hurlburt, for the past two years manager of the 
New York branch of the E. R. Thomas Motor Company, has 
been named as President of the Pennsylvania Auto-Motor Com- 
pany and will assume his new duties on May 1. 



Senator to Build Model Road 

Milwaukee, April 17. — United States Senator Isaac Stephen- 
son of Marinette, Wis., millionaire lumberman, has entered into 
the spirit of the good roads movement in Wisconsin and will 
spend $30,000 to prove that his interest is real. The expenditure 
will be directly in line with the movement started at Milwaukee 
to build a model highway from Milwaukee to Chicago. The 
route runs through the immense stock farm of Senator Stephen- 
son, near Kenosha, Wis. 

The superintendent has been instructed by Mr. Stephenson to 
build a mile and a quarter of model road and experts in road build- 
ing have been employed to take charge of the work. Said Senator 
Stephenson : "I don't want this road to be 'fussy' or out of the reach 




Sanitation experts who will travel 25.000 miles by automobile on an educational campaign, making double transcontinental trip and tour of Hawaii. 
Front seat, B. O. Tilden, president of American Sanitary Works; driver. Lief Bernhardt. In tonneau, J. M. Tilden, secretary American Sanitary 
Works; John P. Seiler, Eastern manager; W. A. Cawley, Western manager. 
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of the ordinary farmers in the neighborhood, but I want it to be 
the best possible road that can be built under the circumstances. 
I don't care what it costs, if it will only stand as an example to 
the farmers in Kenosha county." The road will be of macadam 
and will be completed by Fall. In addition to giving $30,000 for 
this piece of model road Senator Stephenson has agreed to assist 
his neighbors in a substantial way to continue the good work he 
has taken up. 



Jersey Solons Seek Reciprocity 

Tkenton, N. J., April 18. — Efforts to secure the passage in the 
State legislature of a bill wiping out the power of attorney from 
the statute books have been abandoned and Senator Prince last 
night introduced a new automobile reciprocity bill. It is gener- 
ally predicted that the measure will pass. 

The most striking feature of the Prince bill, introduced at the 
instigation of Newark automobilists, is its incorporation of the 
Leavitt retaliation act. This provides that the residents of other 
States shall be taxed for the privilege of running a car in New 
Jersey exactly what New Jerseyites would have to pay for opera- 
tion in other States. 

Further, the bill provides that non-resident automobilists shall 
have a free touring privilege of fifteen days in this State, but that 
on entering they must register and sign a power of attorney as 
now made necessary by the Frelinghuysen law. 



New York Automobile Incorporations 

Albany, N. Y., April 17 — The following incorporations have 
been made : The St. John Corporation, $20,000, to deal in auto- 
mobiles and accessories in Manhattan, George St. John, Jr., 
Benj. J. Larue and W. F. Gleeson, incorporators; Universal Oil 
Converter Company, $10,000, to manufacture accessories used in 
gasoline engines, M. Lachman, L. S. Lachman and Reginald 
Hawley, incorporators ; the Solex Carburetor Company of Amer- 
ica, $150,000, to manufacture carbureters, etc., A. L. Pincoffs, 
William E. McGuirk and William F. Griffin, incorporators ; West 
End Taxi Service Company, $1,000, to operate taxicabs in Man- 
hattan, H. Howard Babcock, Nathan I. Berger and Abner S. 
Werblin, incorporators. 



Glidden Pathfinder to Start April 24 

Carrying H. A. Longstreth, E. L. Ferguson, the official photog- 
rapher from the establishment of N. Lazarnick, and possibly 
S. M. Butler, the official pathfinding car for the approaching 
Glidden Tour will leave Washington on April 24. 

The party will lay out the route for the tour to Ottawa, Canada, 
including the hill-climb en route at or near Montpelier, Vt. 
Mr. Ferguson will have charge of preparing the route book. 



Second-Hand Car Problem 

C. C. Hanch, treasurer of the Nordyke & Marmon Company, 
at a recent meeting of the Indianapolis Automobile Trade As- 
sociation had the following to say regarding the second-hand 
car problem: 

"The practice of allowing customers a price for second-hand 
or used cars materially in excess of the real value of such cars, 
and in excess of the actual selling price of such cars, results in 
a cut price on the new car, and, to this extent, is a violation of 
the equitable principles of the one-price system. The solution 
of the problem lies in the channel of the application of common 
sense and equitable treatment. Primarily, it is a wrong to any 
automobile owner to persuade him to trade in a used car before 
he has had a reasonable and proper service out of the same. If 
such a trade is made upon a basis equitable to the dealer, the 
owner of the used car is forced to sustain excessive deprecia- 
tion upon his car, and if the used car is traded in on an im- 
provident basis, the dealer is forced to lose his legitimate 
profit, and ultimately will be incapacitated by financial losses 
from giving his customers such service as they are entitled to 
expect. On the other hand, if the dealer does not fail to give 
legitimate service to the owner of the car who purchased or 
traded for same on a cut-price basis, it is manifest that the 
dealer must give the service at the expense of other customers 
who purchased cars on a basis that afforded the dealer a 
profit. 

"Owing to the inherent nature of the motor car, it is not a 
machine which in any particular make can be successfully sold 
by different dealers in the same place. This is just as true of 
second-hand cars as new cars. The matter of service to be 
given after sale is made remains a factor just as much, in 
degree, in the case of second-hand cars as in the event of sale 
of a new car. Dissatisfaction is bound to result if responsibility 
for the sale of second-hand cars of any make is divided among 
different dealers. Under such circumstances there is bound to 
be either unintentional or intentional misrepresentation relative 
to the condition of such cars, and buyers of second-hand cars, 
under such conditions, are going to be misled, and, for this 
reason, they will become prejudiced against the motor car and 
the motor-car industry in general. On the other hand, if the sec- 
ond-hand cars of a given locality are repaired, adjusted and sold 
by a concern making the purchase and sale of second-hand cars 
its business, the second-hand car customer is more likely to 
know what he is getting, and to get what he thinks he is pur- 
chasing, than under contrary circumstances. The sale of second- 
hand cars is a business of itself, and must be so handled, as 
there is no more good reason for legitimate automobile deal- 
ers to take in second-hand cars in trade than there is for a 
legitimate clothing dealer to take in second-hand clothes in 
trade." 




The DeLaval Separator Company, of New York, has found by actual experience that ita talesmen can accomplish more and better work In auto- 
mobiles than on railroad trains. Contracts have been closed with the Cole Motor Car Company to furnish SO runabouts for this work; the first six 
cars are shown just before leaving the factory for their respective fields. 
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New Thing's Among' the Accessories 



Friction Type Shock Absorber 

The Monarch Shock Absorber, shown in 
Figs, i and 4, is of the friction type and is 
attached to any car by means of clamps, 




Fig. 



1 — General appearance of the Monarch Shock 
Abiorber. 



thereby obviating the necessity of frame 
drilling. The cap F in Fig. 4 acts as a 
grease retainer for lubrication purposes and 
seals the mechanism from dust. A and B 
are a pair of short pivoted arms that are 
attached to the frame and spring base or 
axle. The connections with the car are by 
means of ball sockets 4 and stud yokes 
and are fitted with grease cups. A and B 
rotatively engage by dust-proof circular 
ledges 2. The inclines 3 are rotatively en- 
gaged by the corresponding inclines of the 
spring pressed follower C, and the desired 
pressure is obtained by the adjustment of 
the bolt E and the nut. In action either 




Fig. 2 — EXO warning signal for attachment to 
the end of the muffler outlet pipe by means of 
a clamp. 



way the follower C rides the inclines, 
which increases the compression of the 
spring D, thereby increasing the resistance. 
The device is manufactured by Wellington 
P. Kidder, Jamaica Plain, Boston, Mass. 



Portable Oil Burner Outfit 

In Fig. 3 is shown the "Hauck" portable 
oil burner outfit intended for use in all 
kinds of repair work where heat is re- 
quired. The outfit consists of a seamless 
tank T with a hand air pump P, two sets of 
burners Bi and B2 connected by means of 
hose. The burners are held by means of 
adjustable clamps on stands S and Si, 
which retain them in any desired position. 
The burners are of the independent self- 
contained type and use kerosene oil as 




Fig. 3 — The Hauck portable oil burner outfit, 
consisting of a tank and burners attached to ad- 
justable stands. 

fuel. Flame can be regulated by the valves 
V and Vi so that they are always under the 
control of the operator. The outfit is the 
product of the Hauck Manufacturing Com- 
pany, 140 Livingston street, Brooklyn. 



Signal Operated from Exhaust 

Bronze, with drawn seamless brass 
sounding tubes, is the material of which 
the exhaust whistle shown in Fig. 2, and 
known as the "EXO," is constructed. It is 
clamped around the end of the manifold 
outlet pipe. The whistle part of the at- 
tachment is held out of operation by the 
spring shown in the illustration. 

The equipment comprises the signaling 
device shown as well as a pedal for opera- 
tion and a length of cable, and is manu- 
factured by the Troy Auto Specialty Com- 
pany, Troy, N. Y. 



Compact Valve-Grinding Tool 

The valve-grinding tool shown in Fig. 
5 enables the operator to grind in the valves 
of a motor without changing the position 
of the tool. The oscillating motion is ob- 
tained by placing the tongued end of the 




Fig. A — Monarch Shock Absorber in parts, (bow- 
ing the means by which the friction is obtained. 



tool in the slot in the head of the valve and 
moving the lever arm up and down. The 
spiral causes the tool to revolve in one 
direction when the lever is raised and to 
reverse the motion when it is lowered. A 
spring shown in the illustration is placed 
under the valve head and is sufficiently 
strong to cause the valve to lift slightly off 
its seat. The Russell valve grinder is 
manufactured by the Flexible Valve Re- 
mover Company, Providence, R. I., and the 
sole distributor is T. F. Russell & Company, 
176 Federal street, Boston, Mass. 




Fig. 5 — A valve-grinder with which valve* may 
t ground without changing position of tool. 
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Akron's Enormous Annual 

$140,000,000— Casings Represent $77300,000, 
Tubes $34,320,000, Solid Tires $28,600,000 




PERATING 24 hours a day for five days a week and overtime on Saturday, the 
tire makers of Akron are striving to meet the demand for automobile casings and 
inner tubes as never before in the history of the industry. During the month of 
April the average production of casings in Akron will prove to be 7750 per day, 
with the maximum in the neighborhood of 8000 shoes. There are 6100 men ac- 
tually employed in the processes of making tires, exclusive of executive and ad- 
ministrative officers, and if any of the Akron companies could find space for more 
equipment and men to operate the machines, both equipment and men would be 
added at once to their establishments. 

In a word, the world's manufacturing center, as far as automobile tires are 
concerned, is under terrific working pressure, the reason being that for a short 
time early in the season the generally pessimistic outlook for the automobile in- 
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dustry was reflected in the tire making trade, and, as a conse- 
quence, stocks, have been depleted and the Spring demand has 
proved so insistent and tremendous in volume that the capacity 
of all the plants is now being subjected to a fierce test. 

Reckoned at an average price of $35, the shoes made in Akron 
every working day in April have a money value of $271,250. 
And if that rate should be maintained throughout the year the 
return in cash to the Akron factories would approximate $77,- 
577.5°o. In addition to this vast sum, the returns from the pro- 
duction of inner tubes must be added. It has been estimated 
that the average consumption of tubes is twice as large as that 
of casings. If that figure is correct, and if the Akron factories 
maintain the proportion of manufacture, the tube production 
would not be far from 15,000 per day. At an average price of 
$8 the sale of tubes would bring in $120,000 a day, or $34,320,000 
in the course of a year. 

Output $400,000 a Day 

Assuming that the careful canvass of the situation by a staff 
representative of The Automobile produced at least approxi- 
mately correct figures, the value of the daily output of casings 
and tubes from the ten active companies of Akron in April will 
average $391,250, which enormous figure, carried out for a year, 
would make $111,897,500. 

The weight of all the pneumatic tires made in Akron in a 
year would be not far from 100,000,000 pounds, exclusive of 
tubes, or 50,000 tons. Roughly, the amount of cotton fabric 
entering into this production is 12,500 tons, thus leaving 37,500 
tons of rubber composition to make up the remainder of the 
total. The cotton cloth used in tire making is made of long- 
fibered material, known to the trade as Sea Island cotton, which 
comes from the Atlantic coast islands from North Carolina to 
Georgia and extending into the lowlands of the latter State. 
Egyptian cotton is also available to some extent. Some of this 
cotton web costs as much as 75 cents a yard, but the average is 
considerably below that figure. Assuming that the cost is about 
50 cents a pound, the value of the cotton that enters into the an- 
nual production of tire casings in Akron is about $12,500,000. 
The amount of pure up-river Para, which is used exclusively 
by all the factories, according to their official statements, in the 
manufacture of tires, varies with the brand and model and size. 

Suffice it to say that the material that enters into the com- 
position of the Akron tires in a year costs not a great way from 
$50,000,000. The bill for labor would approximate $5,000,000, 
while administration, selling and interest on the investment 
would account for fully $10,000,000. This would leave a margin 
of something like $12,500,000 for profits and dividends and 
surplus. 

In the item covering the cost of materials, a large element 
of labor is included for the production of the cotton and rubber 
and other elements of the tires, and for their transportation to 
the factories. 

Thus it will be seen that the business of tire making, while 
profitable, is not wildly oi unduly so. The business has made a 
regiment of rich men, but they were not made rich over night. 
In fact, the gigantic industry as it is typified and exemplified at 
Akron is a cold, hard business proposition, in which the returns 
are not like those of a bonanza silver strike or a lucky plunge 
in the "Street." It ceased to be a perilous venture when the 
automobile flashed upon the horizon of civilization, and now it 
has settled down into a vast business to furnish one of the chief 
elements in the operation of the automobile. 

There are men in Akron to-day, high up in the councils of the 
big factories and independently rich, who did not have a dollar 
fifteen years ago. There arc scores of prosperous business men 
who were employed at small wages less than ten years ago. One 
instance is cited where the executive head of one of the giant 
companies came to Akron a dozen years back with $250. To-day 
he is reputed to be worth many millions. 

The average automobile pneumatic tire casing weighs about 



thirty-two pounds. It is composed of about 25 per cent, or 
eight pounds of cotton webbing of the heaviest and strongest 
variety and 75 per. cent, or twenty-four pounds of rubber com- 
position. The cotton is specially woven for tire making and is 
delivered to the factories ready to be used for that purpose. It 
comes in various shapes, but the ordinary condition at de- 
livery is in cylindrical rolls, something like print paper to a news- 
paper publishing house. 

The rubber is delivered to the factories in much the same 
shape it took when it was gathered in the tropical forests, and 
made into biscuits in the smudge arising from burning palm 
nuts. There is a growing tendency to use plantation rubber pro- 
duced in the cultivated fields of Ceylon, the East Indies and the 
South Seas. Each of the Akron factories has a large storeroom 
in which its supply of crude rubber is placed. Usually this is in 
the cellar of the main factory building. In some of the larger 
establishments the amount of crude rubber in store foots up into 
the millions of pounds. 

The first process in tire making is to soften up the biscuits 
by placing them in hot water. The lumps frequently weigh as 
much as fifty pounds, but the average run is smaller. The hot 
water is contained in vats and the biscuits are allowed to soak 
until they are soft and soggy. They are then removed to the 
breaking machines, which are equipped with corrugated rollers 
between which the lumps are crushed, rolled and masticated until 
the mass of crude rubber resembles a rude sort of pulp. 

This pulp is then placed in the washers, which consist of tanks 
filled with hot water, through which a constant current is pro- 
duced by means of revolving paddles. 

How The Tires Are Made 

The next step is to take the pulp to the sheet machines, a 
series of rollers upon which a current of water is directed, and 
in passing between the rolls the pulp is freed front every trace 
of grit and foreign substances. These rolls also serve to press 
out the washed rubber into thin, porous sheets, from which a 
considerable amount of water is expelled in the final turn of the 
rolls. The crepe, as it is termed in this stage, is taken to the 
drying rooms, where for many hours it is subjected to a slow 
heat to evaporate all the remaining water. 

In the process of macerating, washing and drying, all rubber 
loses something of its original weight, this element of loss de- 
pending upon the quality of the crude rubber. In the finest 
grades of Para there is only a small loss, but in some of the 
rougher kinds of crude the shrinkage is a serious factor, often 
amounting to 25 per cent., and in some cases to as much as half 
by weight. The reason for this is that sand, vegetable growths 
of various kinds, stones and even small animals sometimes find 
their way into carelessly made biscuits, and the opposite is true 
where due care is used in preparing them. 

Considerable quantities of the crude rubber are pulped, washed 
and dried and then stored for use as required, the space given 
over to this storage often amounting to an immense total. 

When the factory is ready to use the dried rubber, it is re- 
moved from the storeroom and given its taste of milling. First 
it is rolled long, carefully and vigorously, until it has a soft and 
tacky consistency, and then the key move to the whole process of 
rendering the gum available for use in tires and other rubber 
products is made. The rolled rubber is mixed with the vul- 
canizing chemicals, which are based upon sulphur, but which 
also contain several other chemicals in large quantities. 

The exact nature of this chemical mixture is a jealously 
guarded secret in every rubber factory. It varies in each es- 
tablishment, and the mixture that is considered best for tires of 
the pneumatic variety would not do at all for solids, and the 
mixture that has proved good for solid tires would not be at all 
available in the manufacture of seamless bottles. 

On the general average it is likely that the chemicals used in 
tire making weigh quite as much as the crude gum rubber; at 
least fully as much chemical is placed in the milling machines 
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with the rolled gum. This proportion may not be maintained, 
as it is possible that the water which is used in several of the 
later stages may dissolve some of the chemical. 

In a 32-pound tire, which is composed of at least eight pounds 
of cotton webbing, worth approximately 50 cents a pound, at a 
conservative estimate, as most of the factories state that the 
cotton used by them costs 70 cents and even more, there must 
be twenty-four pounds of other substances. If twelve pounds 
of pure up-river Para gum are used in each, costing $2 a pound, 
more or less, and the chemicals are worth 5 cents a pound, the 
total cost of materials in a tire would be $28.60. Say that the 
labor, selling, interest and other charges on the tire are $5, the 
selling price of say $35 does not seem excessive. As a matter of 
fact, the tire manufacturers are not what might be termed 
anxious to go into the actual details. 

The first process of milling mixes the chemicals closely with 
the gum and kneads the mass into a state of plasticity, when it 
is ready for the friction calender. This machine looks some- 
thing like a cylinder printing press and the cloth is fed into it 
from one side, while the mixed stock is drawn in from the op- 
posite side. The rubber is laid upon the surface of the cloth, 
which is drawn slowly between opposed rolls. These are so 
closely adjusted that their action forces the rubber into the web 
and when it emerges after the process the fabric is impregnated 
with the gum to its last thread. 

The impregnated cloth is then coated with a layer of rubber 
and the cloth is cut into appropriate lengths, widths and thick- 
nesses for tire making. 

Finishing and Vulcanizing 

The scene now changes to the tire factory, where the actual 
building takes place. The room generally has no whirring ma- 
chinery and its feature is the presence of lines of iron tire 
cores or molds, upon which the various structural elements are 
spread. The initial process is to place a layer of the prepared 
cloth upon the iron core. The rubber side is put outward and 
after it is carefully fitted into the mold another layer of cloth 
is applied, with its cloth side against the rubber surface. This 
continues until the series of layers has reached the required 
number, which may vary from three or four to seven or eight. 
On top of this layer of cloth and rubber a thicker stratum of 
the gum is placed, and then comes another ply of the prepared 
cloth. 

The tire in this shape is ready for its tread to be applied. 
Treading of a tire consists of spreading upon the layers of cloth 
enough rubber to bring the tire to its required size and shape. 
Each step in the preceding process is accomplished with the 
utmost care to secure uniformity and mechanical exactness by 
rolling and shaping. 

The final stage of manufacture is the smoothing process that 
is given each tire when it comes from the makers. This is ac- 
complished by various methods and means, and when it is fin- 
ished the tire is ready for vulcanizing. 

Vulcanizing changes the character of gum rubber from its. 
plastic and unstable condition to one of permanence and elas- 
ticity, where it is not so susceptible to the influences of heat 
and cold, making it available for human use as automobile tires 
or insulated cables or water-proof boots and clothing. 

The process of vulcanization is accomplished by the applica- 
tion of heat to the finished tires. The uncured tire is placed 
within a mold made in half sections, which are locked down upon 
the tire and subjected to very heavy pressure. The mold is then 
put into the heater, where for a certain definite length of time 
it remains at a uniform degree of heat. The degree of heat 
and length of time used in this stage of tire manufacture are 
never made public property, but they are both considered as 
among the most essential elements in manufacture. Too long 
exposure makes quite as bad a tire as one that is too short, the 
one turning out a brittle article while the other produces a soft 
tire. 



When the proper time has arrived the tire is removed from the 
heater and the mold is opened. The heat and pressure have 
done a radical work, for the gum, chemicals and cloth are as- 
sociated in a new substance that is unlike any of its component 
parts. The chemicals and the gum have become one, and the 
cloth, while still assuredly cotton webbing, has become a rein- 
forcement for the tire. 

The cured article is pried loose from its iron core and after 
a final inspection is given over to the finisher, who smoothes 
away the little inequalities resulting from the process of mold- 
ing, and after another examination the tire is ready for the 
stock room. Non-skid treads and the other variations from the 
usual smooth tread tires are simply variations in process. 

Making Solids Is Simpler 

In the making of solid tires the method is simpler. The pre- 
pared material is shaped by being forced through tubes gauged 
to the size and shape of tire required. The uncured tires are 
fitted with wire protection in some cases, and the method of vul- 
canizing is to stretch out the material in its proper shape and 
subject it to heat, pressure and molding by placing a heated mold 
upon it, keeping the temperature uniform during the process by 
steam heat. 

Inner tubes for pneumatic tires are made as a general thing 
by wrapping thin sheets of prepared rubber around iron man- 
drels until the desired thickness is secured. With each turn of 
the rubber the operator presses the layers together with a hand 
roller, and when the tube is thick enough the mandrel is care- 
fully wrapped and placed in steam heat for vulcanizing. It is 
infinitely faster than the process of making shoes, and one man 
and machine can turn out many tubes in the course of a day. 

When the vulcanizing is completed the iron rod bearing the 
tube is removed from the heat and the tube is stripped from 
the rod by mechanical means. The ends of the tube are then 
smoothed and prepared for joining, which is accomplished by 
splicing. 

After the shoes and tubes and solids have served their purpose 
as an important element of automobiling they are not useless. 
Processes for reclaiming the rubber they contain have been in 
use almost from the time the first rubber goods were manu- 
factured. Probably the latest development along the line of 
reclaiming old rubber is that of the Alkali Rubber Company of 
Akron. This concern is not a factor in the tire situation except 
as a consumer of old tires. By a series of mechanical and 
chemical steps this company removes the old rubber from its 
original condition, and after maceration and a number of proc- 
esses to take out the original vulcanizing chemicals it makes up 
the renovated rubber into a variety of useful articles. 

There are nineteen concerns manufacturing rubber in Akron 
to-day. . Of these there are ten active tire-making companies. 
These plants are bunched in four groups consisting of the Good- 
rich and Diamond in one; the Firestone, Star and Miller in an- 
other; Goodyear, Consolidated and Stein in a third, and the 
Swinehart and Royal, which are separated by a considerable dis- 
tance, and not really susceptible to grouping. Each of these ten 
concerns is as busy as its capacity will allow. 

The plant of the B. F. Goodrich Company lies on South Main 
street, about a mile from the center of Akron. The factory is 
the largest rubber making concern in the world. It has s 
street frontage of 1000 feet and its site is in the form of a 
rough rectangle, with a still wider base on the canal in the rear 
of the lot. In all of its departments it has an available floor 
space of between thirty-three and thirty-four acres, and in going 
around the buildings on the edge of the property one would 
have to travel one mile, less 63 feet. The company is not ex- 
clusively engaged in tire making, only one section of the in- 
dustrial activity of the organization being exerted in that di- 
rection. But the turnout of the Goodrich company is approxi- 
mately 2000 tire casings per working day and probably 4000 
tubes. There are more than 5000 men employed in this plant, 
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but a majority of them are engaged in 
other departments of the work of making 
rubber goods outside of tire making. 

The company was founded over forty 
years ago and was incorporated in 1880. 
It grew marvelously with the birth of the 
automobile industry and is not through 
with its period of growth even to-day, for 
the announcement has just been made 
that the company has acquired more 
land for an extension of its factories. 

Aside from its other buildings this com- 
pany has a commodious administration 
building in which the officers are housed. 

Separated from the Goodrich plant by 
the width of a narrow street is the es- 
tablishment of the Diamond Rubber Com- 
pany, the heaviest producer of pneumatic 
automobile tires in the world. The Dia- 
mond company is not an exclusive tire 
concern, however, as it manufactures in- 
sulated cables, boots, shoes, etc., on a 







A— One of the big calendering machine! in Fire- 

stune mill 

B — Tube machines which shape five miles of 

solid Firestone plant 
C — Rim-manufacturing department recently in- 
stalled at Firestone plant 
I) — Putting on treads at the Firestone plant 
F. — Curing rooms of the B. F. Goodrich Com- 
pany 

F — Treading stands of the Diamond Rubber 
Company. 

G — One of the finishing rooms of the Goodrich 

plant 



large scale. The capacity production of 
the company, which is the present rate of 
manufacture, is about 2700 casings a day 
and a proportional number of tubes. 

The activity of the Diamond company 
in the line of tire making is vividly shown 
in one of the accompanying pictures, 
which displays one of the rooms devoted 
to that phase of the industry. The room 
is about 500 feet long and is filled with 
men and machines for shaping casings. 
The company was first formed in 1895 
to manufacture a line of general rubber 
goods, its leading spirit being President 
Barber, of the Diamond Match Company. 
Prior to that time the match concern oc- 
cupied part of the present rubber plant, 
and when it was about to remove to its 
present station at Barberton, some eight 
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H — Washing machines working on raw rubber 

at Firestone factory 
I — Electric welding machine in Firestone rim 
factory 

T — Giant mill-room of the Goodrich plant 
K — Tire-making room of the Star Rubber Com- 
pany 

I. — Where inner tubes are made at Firestone 

establishment 
M — Plating vats in Firestone rim factory 
N — Vulcanizing room of the Firestone Com- 
pany showing heaters and molds 



miles from Akron, some use had to be 
found for the buildings. This purpose 
was found in the rubber company. Three 
years later the company was reorganized 
and entered the automobile tire-making 
field. F. A. Hardy, of Chicago, is presi- 
dent ; A. H. Marks is vice-president and 
general manager, and W. B. Miller and 
A. H. Noah are directors. 

Passing further out South Main street 
for a mile or more one comes to the 
next group. The factories are situated 
below Main street, the old Firestone plant 
being by far the largest and busiest. This 
factory occupies about four acres of floor 
space and is the largest exclusive manu- 
factory of tires in the world. It makes 
nothing but tires and rims, and its turn- 
out of solid tires foots up to an enor- 
mous figure. The daily production of 






this factory is 1000 pneumatic tire 
casings, 2000 inner tubes and five 
miles by length of solid tires of vari- 
ous sorts and descriptions. As shown in 
one of the illustrations there are two tube 
machines for making solid tires. The 
openings may be adjusted to any desired 
size and shape and the composition from 
which the treads are to be made is forced 
through, emerging like big snakes into 
troughs that have been liberally cov- 
ered with powdered soapstone. The rate 
of progress is 45 feet a minute, and the 
troughs are just the length of a wheel 
circumference. When the length of the 
rubber snake reaches that of the circum- 
ference of the wheel a workman slices it 
off and clears the way for another. 

Much of this work is for motor buggies 
and horse-drawn vehicle equipment, but 
the bulk of the work is for truck tires. 
Working ten hours at full speed each of 
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these machines is capable of turning out five miles of solid 
tires, but as that amount represents 1600 buggy tires or 2100 
truck tires, the tremendous volume of this production can only 
be approximated, as the aggregates run into impossible figures 
and the number of variables increase astonishingly as the rate 
of production goes up. 

The Star Rubber Company's factory and offices are situated 
next to those of the Firestone. The Star is a comparative new- 
comer in the automobile tire-making field. It is not a big pro- 
ducer, although it is a factor in the situation. 

About half a mile further out is the establishment of the 
Miller Rubber Company. This concern, while small compared 
with some of the giants, is an active producer and seems to 
have about all the manufacturing business it can handle under 
the prevailing high pressure 

The third group of factories is far over in the East End, a 
run of seven or eight miles by the devious and uncertain streets. 
The giant of this group is the plant of the Goodyear Tire and 
Rubber Company. In the manufacture of pneumatics this com- 
pany ranks very high, the high-pressure capacity of the plant be- 
ing about 1600 casings a day. The Goodyear company also makes 
an immense number of tubes and manufactures some extensive 
lines of cushion tires for allied concerns. 

The other factories in the third or East End group are those 
of the Consolidated Rubber Tire Company, which is allied with 



the Buckeye, and the Stein Automobile Tire Company. The 
Consolidated has a large factory back of the Number 2 plant of 
the Goodyear company. It is aggressively managed, and the 
output this season wjll be very much larger than was con- 
templated last Fall. 

The Stein company is smaller than the Consolidated, has a 
complete plant and is making an active bid for its share of the 
business. The Royal Rubber Company is a rather recently 
formed concern, having a factory near the center of town. 

The Swinehart Tire and Rubber Company, which succeeded 
to the business of the Swinehart Clincher Tire and Rubber Com- 
pany, is located in the hollow on the opposite side of Akron 
from the Firestone plant This company turns out some 200 
casings a day, a proportionate number of tubes and three tons 
of solid tires of various kinds. 

Including casings, tubes, cushion tires and solids the gross 
value of Akron's output this year will probably reach $140,000,- 
000 at a conservative figure. 

Generally speaking there are in operation in the United States 
480,000 automobiles. If each of them requires eight casings a 
year the total number to be supplied would be 3,840,000. The 
Akron factories turn out at capacity 2,216,000, or just short of 
60 per cent. The percentage of tubes is somewhat less, but the 
proportion borne by the production of solids in Akron to the 
total production is much higher. 



New Touring' Limousine-Landaulet 

Designed for Comfort During Extended Tours 



Illustrating a limousine-landaulet, showing first the fin- 
ished appearance of this type of body on- a conven- 
tional type of automobile, and second, the working 
drawings of the body, with sufficient detail to permit 



a body-maker to reproduce the same, with provision 
for tires within the body, and a place for a trunk at 
the back. The internal arrangements are contrived 
for the special accommodation of izco persons and 
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Fig. 2 — Side elevation of touring limousine-Iandaulet. Fig. 3 — Rear elevation. Fig. 4 — Plan view. Fig. 5 — Front elevation 



a chauffeur. The scats for the passengers arc of the 
adjustable type, affording the comfort of a "Morris" 
chair. The top folds up to two positions at the 
front, and back of the side doors the top folds down. 

DISTINGUISHING between touring under ordinary and 
favorable conditions and the long jaunts that extend 
through several countries, perhaps taking up two or 
three months of time, makes it necessary to provide for the 
extended tour on a basis that will more nearly accord with the 
demand under the more exacting conditions, with specific ref- 
erence to the comfort and convenience of the tourist. 

Those who have traveled day after day, occupying cramped 
positions in poorly contrived bodies, will testify willingly to 
the lack of foresight of the designer who labors under the im- 
pression that there is any enjoyment under such conditions. To 
generously disagree with designers of bodies is a very simple 
thing to do, but the real difficulty lies in the lack of apprecia- 
tion of the limitation that surrounds designers, who are com- 
pelled, through force of circumstances, to produce compromise 
designs. 

If an automobile is to be used under conditions of general 
service it is highly improbable that a special touring body, as 
here presented, will be the most fitting selection, due to the 
fact that the body is relatively heavy, and the cost of maintain- 
ing the car will be increased accordingly: first, if the car is of 
relatively light construction, in which event the body will be 
somewhat overgrown, affecting the life of the car, and, second, 
if a more pretentious automobile is selected in conjunction with 
a large touring body, the responsibility will be increased too 
much for comfort in evcry-day work. 

The body, as here illustrated, under the circumstances, must 
be looked upon in the light of a special effort, to be taken ad- 
vantage of under conditions of long tours. The tourists must 



have accommodation for wearing apparel, and the equipment 
must include extra tires, under conditions that will protect them 
from the inclemency of the weather, and the longing eyes of the 
type of citizen who expresses a fondness for other people's 
property. A study of this design of body will suffice to show 
that its characteristics are in accord with approved requirement, 
and among the points of merit mention will be made of the low 
fore-door, with two rows of shutters, by means of which venti- 
lation of the space within the front of the body is established. 
In addition to the flexible windshield, fitted with a leather skirt 
at the lower edge, closing in the joint between the windshield 
and the dash, a leather hood is provided with means for raising 
same entirely or in part for the protection of the occupant of 
the front seat, varying the same to accord with the frivolities 
of wind and weather. 

Remembering that the rear seat is designed for the comfort 
of two persons, it remains to point out that the location of the 
seat is well to the front of the rear axle. The side-door win- 
dows are so designed as to be dropped down at will, and the 
sides, also the front and the top being covered entirely with 
leather, are provided with means for folding, as shown by ttie 
dotted lines in Fig. 2. 

One of the most novel features of this body is represented in 
the provision that is made in the form of a compartment in the 
rear for the tires, also the location of a generous-sized trunk, 
with suitable means for fastening the same in its position at the 
rear of the car. 



Wash a Car with Clean Water. — It very often happens when 
soapy or dirty water is permitted to dry upon the surface of 
a car body it leaves a disfigurement impossible to remove unless 
the surface be rubbed with water and pulverized pumice stone 
and revarnished. The lesson is, therefore, to avoid splashing un- 
clean water on the surface of the body. 
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Carbon as It Relates to Annealing' 

Characteristics of Steel of Various Carbon Contents 



E. F. Lake shows photomicrographs of steel of various 
carbon contents in the annealed state, pointing out 
the carbon condition in each case, and as the story 
goes, it is possible to identify the several specimens 
of steel, using the microscope for the purpose after 
the steel is annealed. It is the idea in this case to 
show the effect of carbon variations on the structure 
of the steel and to tell how carbon alters the struc- 
ture, also what to expect from the use of the several 
products. 

IN the annealed steels it is possible to very closely determine 
the carbon content by a microscopical examination. The 
microscope shows that steel is not a simple substance, but is 
a conglomeration of the crystals of different substances. Fer- 
rite, pearlite and cementite can be seen in the ordinary carbon 
steels that have been thoroughly annealed. When we know the 
properties of these substances and the proportions in which 
they exist in steel we can determine many of its characteristics. 
In actual practice, however, some allowances have to be made 
for the impurities that might be present in the metal or for 
other ingredients or alloying materials. 

If we take steels with varying carbon contents and give the 
different samples a perfectly smooth polish and etch this sur- 
face with picric or hydrofluoric acid, tincture of iodine or other 
etching materials, we can clearly see these different constituents 
under the microscope. Starting with carbonless iron that is 
pure, we find ferrite to be the only constituent When we begin 
to add carbon, however, pearlite appears and gradually increases 
until 0.85 per cent, of carbon has been reached. At this per- 
centage the pearlite has completely driven out the ferrite and is 
the only constituent that shows. From this point on cementite 
begins to appear, and if it were commercially possible to make 
steel that contained 6.60 per cent, of combined carbon without 
any graphitic carbon being present the cementite would obliterate 
the other two constituents and be the only one seen in thor- 
oughly annealed steel. This is graphically shown by the chart 
in a former article entitled "Elementary Talk on Steel Com- 
position." 

The ferrite crystals in theory contain no carbon or other im- 



purities. The properties of ferrite are such that the greater its 
percentage the greater will be the metal's softness and ductility, 
and the higher will be its electric conductivity and magnetic 
strength. When steels below 0.85 per cent, of carbon are 
polished and etched with picric acid their surfaces will show 
white with dark masses. The white is ferrite and the dark 
masses are pearlite; consequently these dark masses are the 
more numerous the closer we approach the carbon content of 
0.85 per cent. 

In Fig. 1 will be seen a photomicrograph of a steel so low in 
carbon that it might be classed with the irons. As will be seen, 
the surface is almost entirely covered with the white ferrite. 
As the carbon content raises pearlite begins to show in the form 
of separated pearlite islands in a ferrite matrix, as shown in 
Fig. 2. Further increases in the carbon content make these 
dark masses spread until they become connected and appear in 
streaks similar to the formation illustrated by Fig. 3. When 
the carbon content has reached 0.85 per cent, these dark patches 
nearly cover the entire surface, and the metal has the appear- 
ance of that shown in Fig. 4. 

The pearlite is an intimate mixture of ferrite and cementite, 
the latter of which begins to appear after the carbon content 
has passed the point represented by 0.85 per cent It consists 
of 32 parts of ferrite to 5 of cementite, which gives it the 
appearance of mother of pearl, from which it derives its name. 
It exists either as alternate plates of ferrite and cementite, or 
in a granular formation composed of intermingling grains of 
ferrite and cementite. When the pearlite is predominant the 
metal has the finest cyrstalline structure of any of the carbon 
steels, and it is the strongest. By proper heat treating this 
metal can be given a greater degree of combined hardness and 
toughness than any of the other steels. When thoroughly 
annealed a rod 1-8 inch in diameter can be tied into knots when 
cold without its cracking. This well indicates the combined 
toughness, ductility and strength to be found in this grade of 
steel. 

Cementite is a carbide of iron that is expressed by the 
formula Fe, C. Practically all of the carbon is present in this 
form, and it usually crystallizes in thin flat plates. It is the 
second constituent of importance in steel, and of itself contains 
6.60 per cent, of carbon, which is about one-fifteenth of its 




Fig. 1 — Ferrite predominating in 
a. very low carbon steel at 350 
diameters 



Fig. 2 — Ferrite matrix with sepa- 
rated pearlite islands at 350 diam- 
eters 



Fig. 3 — Ferrite, showing white 
and pearlite as tie black in the field 
at 350 diameters 



Fig. A — Pearlite predominating as 
in .85 carbon steel at 350 diame- 
ters 
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Fig. S — Pearlite with a Tery thin, continuous 
cementite skeleton at 350 diameters 



Fig. 6 — Pearlite, showing white and cementite 
as the black in the field at 350 diameters 



Fig. 7 — Pearlite and cementite in a chrome- 
vanadium steel at 350 diameters 



mass. Its more important characteristics are its great hardness, 
brittleness, and consequently lack of strength. It first takes the 
form of a continuous skeleton framework, as shown in the 
pearlite matrix in Fig. 5. As the carbon content increases this 
skeleton develops into a mass of patches that are connected with 
one another, as shown in Fig. 6, where its area is about equal 
to that of the pearlite. 

The structure indicated by these microphotographs is only 
seen when the steel has been thoroughly annealed. When the 
metal is heated to higher temperatures and quenched, as in 
hardening, these constituents are altered: If we take a steel 
consisting entirely of pearlite and heat it to 1,350 degrees F. 
the pearlite disappears and polyhedral crystals that form a 
homogeneous white substance called austenite make their appear- 
ance. When quenched at different temperatures martensite, 
sorbite and troostite become constituents of the metal. These 
will be discussed later in an article on "Hardening." 

To form definite conclusions on the characteristics of the 
metal from these structures it would be necessary to know the 
chemical composition of the metal, as some of the ingredients 
or alloying materials might alter their appearance. As an 
instance, Fig. 7 shows a chrome-vanadium steel that is in the 
same annealed state as the carbon steels shown in Fig. 6. As 
will be seen, the cementite and pearlite are practically in the 
same proportions, but the much finer grain shown in the chrome- 
vanadium steel might be misleading. The chromium might also 
change the result given by the carbon content. The etching 
material is important, as one will make the ferrite, pearlite or 
cementite show black and another will make them appear white. 



Austrian Trucks Sub- 
sidized 

Considering the advantages offered by the automobile to the 
army from the transportation point of view, the Austrian 
Government has decided to subsidise the private purchasers 
of motor trucks of a suitable type, with a view to using 
these modern conveyances in an emergency and to avoid 
the necessity of having its army crawl on its belly in case 
of war. 

VIENNA, APRIL 18— The Austro-Hungarian army adminis- 
tration has passed an allowance of several hundred thou- 
sand dollars for subsidies to be extended to the purchasers of 
self-propelled trucks, in order to encourage the business men 
of this country to take more rapidly to the new means of trans- 
portation, the object being not alone the fostering of the auto- 
mobile industry, but the accumulation of a stock of freight auto- 
mobiles which might be used should an international complica- 
tion arise. It was some years ago that Germany, Japan and 
France introduced this measure, and as the Balkan war scare 
seems to be never-ending, and something must be done to be 



prepared for a possible conflict, the Austrian Government has 
decided that an investment such as the present one is the best 
that could be made at this time. 

The type to be subsidized is a five-ton truck (no special make 
being favored) in combination with another freight wagon to 
be attached thereto. The average price of such a freight unit 
is approximately $5,000, and the Government has allowed a 
subsidy of $800 to be paid to the purchaser of such a freight 
train, with $200 to be paid as an annual premium on the truck 
during the following lustrum. 

A similar measure taken by the German Government resulted 
in the operation of more than 500 subsidized trucks at the end 
of last year, most of these automobiles being used by breweries, 
express companies, farmers and brick makers. A similar suc- 
cess is looked for in this country, and the type of chassis selected 
by the army administration is one that may be used for the type 
of omnibus now being operated in several large cities. 

In order to make the type available for many applications, a 
high gear ratio has been selected. Among the specifications 
stated by the administration are a chassis weight of 6,000 pounds, 
a motor output of 35-horsepower, 134 inches wheelbase, 55 inches 
tread, solid rubber tires 32 3-4 x 4 3-4 front and 42 x 5 3-4 rear. 
Four speeds forward and one reverse are required, as well as 
two brakes. The specifications for the attachment have not yet 
been published. The useful body area must be 112 inches in 
length by 64 inches in width, and board walls 24 inches high 
must be provided. The second wagon must have an area of 180 
by 76 inches, walls to be of same height. The maximum speed 
of a unit is 14 miles per hour. 

The subsidized trucks may be called in for yearly maneuvers 
for from two to three weeks, and a compensation of $8 a day 
is paid to the owner in such a case. Besides this one obligation 
there is no inconvenience of any kind connected with the owner- 
ship and operation of a subsidized truck. Moreover, no trucks 
which have to do the bulk of their work during a specific season 
will be required to maneuver during that time, so that the sub- 
sidy means hardly anything but a benefit to the farmer and busi- 
ness man. In urging the population to avail themselves of the 
new privilege the Government will of necessity call their special 
attention to the superiority of the automobile over the horse 
and thereby help the automobile industry a good deal. 

The engineers who have devised this type of truck have al- 
ways kept the specific road conditions of the country in view, 
and it is for this reason that the Government hopes a more gen- 
eral introduction of the self-propelled vehicle will be the result 
of its endeavor. 



Fitting of Keys is Work for an Expert — Keys will not hold 
unless they are fitted very tight. Put a boy on some o her job, 
but put a machinist of considerable experience on the key- 
fitting. A loose flywheel is not a pleasant thing to be shipmates 
with in a swamp, miles from home. 



Digitized by Google 



986 



THE AUTOMOBILE 



April 27, 191 1 



Systematic Trouble Hunting' 

Taking Advantage of the Process of Elimination 



Having presented fifteen specific cases, it is the purpose 
here to continue on citing other cases, it being true 
that each case represents a fundamental basis of 
trouble hunting, and by classifying the known quan- 
tities make a search for the trouble that is to be 
found among the unknown quantities. It is recom- 
mended that the trouble hunter proceed systematic- 
ally, making it a point to transfer the unknown 
quantities to the column of known quantities as fast 
as investigation affords the desired informalion, so 
that by a process of elimination the trouble may be 
■ found. 

Case No. 16— Motor Runs Normally 

Ik noise is unduly present ; 

If the motor makes noise with the car standing still ; 
If the car makes noise and the motor is silent; 
If the performance is silent during direct gear work; 
If the noise is confined to low-gear work. 

It Stands to Reason That 

The gears are not running on the pitch line; 

The gears are not properly shaped ; 

The pitch line velocity of the gears is too high; 

The gear teeth are bunged up; 

The gear shafts are loose in bearings; 

The oil leaks out (planetary gear) ; 

The transmission case is full of grit; 

The end-shake of the shafts is excessive, causing interference. 

Case No. 17— Motor Runs Normally 

If there is a noticeable amount of noise; 

If the car standing still is noisy when the motor is running 
silently ; 

If the car in motion is noisy when the motor is running silently ; 
If the car makes a noise running under all conditions of gear 
changing. 

It Stands to Reason That 

The relations of the chassis parts are not good: there is lost 

motion between them ; 
The bevel gears are not properly adjusted; 
The bevel gears are not properly shaped; 
The bevel gears are not lubricated ; 
The differential gears are out of order; 
The live rear axle has lost motion ; 
The universal joints are worn; 
The universal joints want lubricating; 
The rear-wheel bearings are loose; 
The front-wheel knuckle has lost motion ; 
The front-wheel bearings are loose; 
The sprocket wheels are worn (chain drive) ; 
The sprocket chains are stretched (chain drive) ; 
The sprockets are running slack; 
The radius rods are loose in their joints; 
The distance rod fastenings are insecure; 
The propeller shaft is twisted ; 
The jackshaft is twisted; 
The spring shackles are loose ; 



The steering gear linkages are loose in their bearings, 

The steering gear is worn out or requires adjustment; 

The mudguards are flapping, and the fastenings require fixing: 

The bonnet is not being properly held down; 

The sod-apron is not secure in its fastening; 

The small bearings throughout the chassis are crying for oil; 

The body is working on the chassis frame; 

The ball or roller bearings are not securely locked; 

The spring clips require tightening up; 

The shock absorbers are adrift; 

The tools in the tool-box are jumping about ; 

The lamp brackets require tightening up; 

The windshield is not securely fastened to the dash ; 

The doors of the body are rattling; 

The glass in the windows of the body is loose in the sashes; 
The jack is bouncing around on the tonneau floor. 

Case No. 18 — Car Runs Normally 

If there are undue indications of depreciation; 

If the motor is sweet-running; 

If the transmission performs silently ; 

If the differential gear is working all right; 

If the live rear axle is silent and satisfactory ; 

If the propeller shaft is doing good work; 

If the sprocket wheels and chains are working all right : 

If the road wheels are up to the need ; 

If the steering gear is performing its proper function ; 

If the sliding gears answer every purpose; 

If the water-cooling system serves its end ; 

If the brakes are powerful and dependable; 

If the lubrication is profuse and adequate ; 

If the ignition system works all right; 

If protection from dust and the elements is complete ; 

If the tire equipment is good and satisfactory; 

If the carbureter interprets the gasoline properly; 

If there is gasoline in the tank; 

If the spring suspension is flexible and dependable ; 

If the lighting equipment is all that could be desired ; 

If the clutch is properly rated; 

If all of the bearings are doing good work ; 

If the chassis frame is rigid and strong; 

If the universal joints are above criticism; 

If the ignition battery is up to capacity and working; 

If the tool-kit includes a good selection of tools. 

It Stands to Reason That 

The lubricating oil, if it has an acid reaction, will etch the 
polished surfaces of the bearings ; 

The decarbonizer, if it has etching properties, will attack the 
polished surfaces of the cylinders of the motor; 

The gasoline, if it is "doped," may attack the cylinder surfaces; 

The tires will deteriorate if products of combustion are used 
to inflate them ; 

The tires will rot if the little wounds are not healed up ; 

The leather facing of the clutch will burn if the clutch is per- 
mitted to slip; 

The fiber facings on the brake-bands will char if the brakes are 
unduly employed ; 

The sprocket chains will wear out if they are not kept lubri- 
cated ; 
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The transmission gear will become noisy if the grease is not re- 
plenished ; 

The bearings will wear out if the lubricating oil is not replen- 
ished before it becomes stale; 

The sliding gears will be bunged up if the chauffeur is a care- 
less shifter; 

The chassis springs will deteriorate if they are not lubricated 
occasionally ; 

The crankshaft will be destroyed if the motor is raced ; 
The cylinders will- grow a coat of carbon on excess lubrication ; 
The cylinders will quickly carbonize if too much gasoline is 
used ; 

The motor will unduly labor if the mixture of air and gasoline 
is inappropriate; 

The car will be unduly racked if the rate of travel is first high 
and then low speed, alternating between the stress of 
power and the hasty application of brakes; 

The metal of which the parts are made will deteriorate under 
conditions of excess shock, due to high speed or bad roads; 

The delicate finish of the body will depart if mud is allowed 
to dry upon its surfaces ; 

The tints of the finish will become dull if the automobile is 
stored in a dark place; 

The pigments in the body finish will change color if the auto- 
mobile is stored where the light is direct and fierce : 

The automobile will show a high rate of depreciation if it is 
speeded around curves; 

The tires will give out quickly if foreign substances creep in 
when the tubes are inserted ; 

The tires will not last if they are not lubricated by means of 
soapstone, or other suitable material, to prevent the tubes 
from adhering to the cases; 

The tires will give out if they are unduly flexed, which will be 
true if they are not properly inflated ; 

The rate of depreciation will be multiplied by four if the speed 
of the car is doubled ; the most satisfactory service will re- 
sult from a moderate speed at a constant rate of travel. 



American Cars in Russia 

Prominent member of Imperial Automobile Club of St. Peters- 
burg asserts that cars built in this country are better suited 
to the conditions as they obtain in Russia than are any 
other foreign makes. 

THREE American manufacturing concerns have opened 
agencies in St. Petersburg, Russia, for the sale of 
automobiles, while one of the houses has established agencies 
in other Russian cities. High-priced American-made auto- 
mobiles no doubt would find favor in St. Petersburg, 
provided that the manufacturers' terms of sale were to 
conform to the rules of credit which obtain in that 
country. Low-priced cars might get a foothold if their 
quality were sufficient to meet the competition of those made 
by English, French and German manufacturers. M. Kuznetzow, 
who is a member of the Imperial Automobile Club of St. Peters- 
burg, has been lecturing before the Engineers' Club, which is 
allied with the Ministry of Ways of Communications, of which 
Ministry M. Kuznetzow is also a member. Taking American and 
English automobiles for his subject, he illustrated his lecture with 
a series of stereopticon slides, especially of American-built cars. 
He emphasized the excellence of the quality of steel used in their 
construction, as well as discussing the question of speed and 
endurance tests, the lowering of prices as the result of wholesale 
manufacturing and excellent business organization and not on 
account of detrimentally cheap material. The. lecturer also spoke 
of the American roads, comparing them with Russia's highways 
more than any resemblance that they bear to Western European 
roads. He produced stereopticon views of some muddy roads in 
America, characterizing them as being typical Russian highways. 
He argued that the cheaper grade of American-made cars were 
the best adapted to Russian use. He then went back and made it 
clear that American-manufactured automobiles are better suited 
to conditions in Russia than other foreign makes; also that the 
cheap price of American-made machines is not due to any in- 
ferior quality of material in their composition. 



The Acer Dynamometer 

A Quick Means of Testing the Power of a Motor* 



By the aid of the instrument here described it is possible 
to ascertain the brake horsepower of any gasoline 
motor fitted in a chassis without disturbing it. The 
apparatus is placed under the flywheel of the motor 
and the results can be immediately read without 
calculation, as they are marked off on a chart that 
forms a part of the outfit. 

A PORTABLE dynamometer for testing the actual b.h.p. 
of an automobile engine without removing the latter 
from the chassis, and also without any elaborate calcula- 
tions, is yet another addition to the up-to-date apparatus now 
available for the repair-shop and the motor garage. 

It is merely necessary to place this instrument under the fly- 
wheel. Then, on depressing a lever so that the dynamometer is 
brought into frictional contact with the fly-wheel, the "pull" and 
speed are simultaneously recorded on a chart, a permanent record 
of the power developed by the engine being thereby obtained. 

In construction and operation this device is quite simple, con- 
sidering the part it has to play. It consists of a strong iron frame 
carrying a platform that slides on two rollers. This platform 

•From The Aulomoior. 



is connected to a strong spring, and is fitted with cork pads. In 
the centre of the cork pads is a vertical wheel, the top of which 
is flush with the surface of the former, so that both are in 

frictional contact 

with the flywheel of 
the engine. A cen- 
trifugal governor, 
which is connected 
to an arm carrying 
an ink pen, is fitted 
to the spindle of the 
wheel, so that ac- 
cording to the speed 
of the latter the pen 
is made to move 
further or less far 
across a drum car- 
rying the chart 

The drum is con- 
nected to the sliding 
platform by a rack 

... I-ig. 2 — Diagram showing how Acer dynamo- 

ana pinion gear, and meter is installed under flvwhee! 
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is thus rotated 
through a certain 
amount in rela- 
tionship to the 
movement of the 
platform. The 
b.h.p. can, there- 
fore, be ascer- 
tained at any point 
where the line 
traced by the pen 
intersects the 
lines engraved on 
the chart — which 
is illustrated by 
the accompanying 
diagram — and no 
complicated calcu- 
lation whatever is 
required. The 
dynamometer must 
be placed under 
the flywheel, so 
that the direction 
of rotation of the 
latter tends to 
pull the platform 
in the direction 
which puts the 
spring in tension. 
An obvious advantage with this instrument is the elimination 
of "personal error." At first sight it might be thought that al- 
lowances would have to be made for different diameters of fly- 
wheels. But this is automatically compensated for, because the 
lineal speed of any periphery in feet per second is ascertained 
by the speed indicator, and the frictional contact of the cork pads 
— which indicates the tangential pull — takes place at the same 
radius. 




Fig. 3 — The, chart which i» attached to the 
drum, and which records the torque and speed. 
Movement from left to right indicates the speed, 
while the torque and the B. H. P. can be ascer- 
tained at an/ point where the ink line intersects 
the carved lines engraved on the chart 



Digest of Foreign Papers 

Matter that is taken from foreign publications, selected for its 
value to the engineer, allowing that ideas that are well known 
in American practice will scarcely be worth recording in 
view of the value of space. 

IN a previous article on the subject of magnetos a writer in 
La Vie Automobile discussed the present practice to set the 
magneto with a fixed advance, and while admitting that there 
were some advantages in such a setting, as, for example, that it 

did away with one 
lever, nevertheless 
in large motors and 
equally so with very 
small ones, there 
was a difficulty in 
starting the former 
and want of supple- 
ness in the latter 
with the magneto 
uncontrolled. I n 
some cars it is 
necessary to have 
some means of re- 
tarding the spark for starting, which means that two firing 
points are necessary. In order to effect this the method shown 
in Fig. 2, the invention of M. Malivert, was suggested. This 
is a method of simultaneously controlling the magneto and 
carbureter, at the same time facilitating the starting properties 
and automatically opening the gas passage by the starting crank. 
It is well known that all good carbureters claim an easy-starting 




Fig. 1— Method of fitting Malivert connections 
to spark plugs 



ability with the throttle closed, but there is no doubt that car- 
bureters in general start better with the throttle slightly open. 
The disposition of M. Malivert's attachment not only retards the 
magneto to the dead center point for starting, but produces an 
opening in the carbureter, the magneto and the throttle slowly 
dropping back to their normal position, that is fixed point of ad- 
vance in the first place and retarded in the second, during which 
time the motor attains its slow speed of rotation running empty. 

There are magnetos on the market in which the variation 
of the advance is obtained by oscillating motion of the in- 
terrupter. Others effect this end while obtaining a full degree 
of advance without altering the position of the induction poles. 
But the only type that gives an identical spark, no matter what 




Fig. 2 — Showing the arrangement of magneto and carbureter according to 
M. Malivert's suggestions 

the amount of the degrees of advance may be, is that where the 
magnetic field is capable of being moved. 

How this effect can be obtained is a matter to be explained, 
and it is indeed very simple. By pushing the starting crank in 
Fig. 2 the tongued joint A forces the lever B back, which in turn 
forces the magneto into a retarded position. During the same 
operation the carbureter throttle is slightly opened by the move- 
ment of the rod D through the lever E. At this moment the 
spring in the dash pot F is tightened and the instant the starting 
crank is released this spring causes all the parts to return to 
their normal position slowly, and as the hole G is very small, 
the motor starts easily and takes up its normal running with- 
out any jerk. 

It is understood that the attachment to the accelerator does 
not in any way interfere with the starting-crank lever, and if 
necessary another method of attachment to suit the particular 
car than that shown in the illustration can be used, provided it 




Fig. 3 — Malivert self-cleaning spark plug 
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Fig. A — Rear and side view of a body, showing the hood folded into a 
separate back panel 



can be attached to the existing carbureter connections. The 
same inventor has produced a new spark plug that has automatic 
cleaning properties. Intended primarily for aviation motors, it 
can be used just as well for automobile motors. The advantages 
claimed are that it is self-cooling and self-cleaning during the 
time the motor is running. 

This is obtained by causing an explosive mixture to circulate 
around the insulation and the electrode, which carries with it a 
more rapid propagation of the flame and should increase the 
efficiency of a motor when placed in the most advantageous 
position. If the energy of the spark is not taken into considera- 
tion with the rich mixtures that we are in the habit of using, and 
if the utility of the double ignition is mythical in that it is 
better to expend all the electrical energy available at one point 
carefully chosen, it is no less true that the choice of the position 
of the plug has a considerable relative importance. 

A plug of the type shown in Fig. 3 effects this, as it causes a 
rapid and clean combustion. It is obtained .by attaching the 
spark plug with a collar with suitable perforation to the intake 
manifold. A small ball acts as an automatic intake valve, and 
only permits communication between the plug and the car- 
bureter during the intake stroke. This permits a certain amount 




Fig. 5 — Arrangement of the Commer-Car five-speed gearbox 



of carbureted gas to circulate around the interior of the plug, 
lapping the insulation, driving out the burnt gas and dis- 
solving the incrustations and cooling the electrodes, thereby 
avoiding preignition and maintaining around the latter a priming 
of pure gas ready to explode. With an addition of a pump con- 
nected in the manner shown in Fig. .1 it is possible to force car- 
bureted gas through the plug and thereby clean it. It is pos- 
sible to use the apparatus as a self-starter in the case of a four 
or six-cylinder motor where the ignition was arranged so that 
the motor would start off on contact. There does not seem any 
necessity to alter, the original spark plugs, as most plugs are 
suitable for the fixing of such a collar as shown in Fig. 3. 

A New Gearbox — A gearbox which has but recently been 
introduced is that now fitted by Commercial Cars, Ltd., to five- 
ton and six-ton models. We reproduce a line drawing of this 
gearbox; it is designed to provide for five forward speeds and 
one reverse, and is the first of its type which has been designed 
for petrol wagons. It is ouilt on the lines of the usual three- 



speed "Commer-Car" gearbox, and, as a matter of fact, the 
only points of difference between the five-speed box and the 
three-speed box are a slight lengthening of the box, and the 
introduction of one extra sliding claw clutch and one more pair 
of gear wheels. These wheels, in the line drawing, are lettered 
G and D, and the extra sliding clutch is that which may be 
caused to mesh either with the wheel A or C If referring to 
the drawing, it will be seen that the various speed ratios are ob- 
tained by engaging one or more pairs of claws by which the 
wheels may be locked to their respective shafts, as follow: 
First, from the primary shaft, through the gear wheels A and 
B to the layshaft, and thence to the tailshaft through the gears 
G and H; second, from the primary shaft through the gears A 




Fig. 6— Flersheim progressive centrifugal hydraulic clutch 



and B to the layshaft, and thence through the gears E and F to 
the tailshaft; third, from the primary shaft through the gears 
C and D to the layshaft, and thence through the gears G and H 
to the tailshaft; fourth, from the primary shaft through the 
gears C and D to the layshaft, and thence through the gears E 
and F to the tailshaft; fifth, a direct drive is obtained by slid- 
ing the center coupling so that it is brought into mesh with a 
clutch piece, which is keyed to the end of the primary shaft. 
For the reverse speed, the drive is transmitted through the 
gears A and B to the layshaft, and thence from the pinion J 
through an intermediary pinion K to the gear-wheel L. — The 
Commercial Motor. 

Hydraulic Clutch — The clutch here described works on the 
pump principle, or, rather, is composed of a series of gearwheel 
pumps which can be filled more or less in order to engage or 
declutch. The heat generated by the slipping that takes place 
inside the outfit is carried off by means of the motion of the oil 
therein contained, and is thus readily dispersed, the temperature 
not rising perceptibly. 

The apparatus, which is shown in Fig. 6, is constructed as fol- 
lows: The flywheel of the motor B carries four axes, situated 
respectively at 90 degrees to one another, on which run four 
satellite pinions E, which are made of fibre ; these are in constant 
mesh with the central pinion D. This latter is keyed to the 
gear box shaft C, which in turn is supported by the two bushes 
K and L. The bush L forms a stuffing-box or gland and is 
made in such a manner as to prevent the oil from leaking out 




Fig. 7 — Side view of a car with top up, showing by a dotted line the 
position it falls when folded 
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while the car is standing still. While the motor is running the 
oil is thrown by centrifugal force through small channels on 
the walls of the cover, and consequently never reaches the level 
of the packing gland, which prevents any oil from escaping. On 
account of this bath of oil all the parts run without shocks and 
without wear. The central pinion D connected with the plate F, 
which has a lateral motion and can either be in contact with the 
satellite pinions E or entirely separated from them. During this 
operation, however, the gears E and D always remain in mesh. 

Each of the satellite pinions, which are made of fiber to mini- 
mize noise, rotates in a chamber closed on all sides except the 
lateral openings, where one of the surfaces is either closed or 
opened by the plate F. There is a large cavity open at the ex- 
tremities of the apparatus through which the pumps suck. A 
fairly strong spring H gives the clutch effect. The entire ap- 
paratus is equilibrated and has no longitudinal thrust. The 
action is obtained by simply withdrawing the shaft C to effect 
declutching. 

Supposing that the motor turns in the direction of the arrow, 
the pinions E carried around by their respective axes have pri- 
marily a motion of rotation around the principal axis, and an- 
other around themselves, and presuming that the apparatus is in 
a declutched position the pinion D will remain stationary. But 
if the plate F is pressed against the satellites E the space be- 
tween the two teeth R fills with oil because the plate leaves 
the exterior parts of the satellites free to run in the oil inside 
the apparatus, and it is the space thus created that causes 



the pumps to start sucking. The oil thus carried in by the pumps 
is carried around by the teeth of each pinion until the teeth of 
the central pinion bar its passage. It therefore cannot pass. 
On the side P, however, there is a space formed when the two 
teeth, one of the pinion D and the other of the satellites E, are no 
longer in contact and the corresponding depression will oppose 
the rotation of the satellites. Thus these will not be able to 
turn around themselves and the whole will form a solid block; 
there is a slight slipping owing to leakages in the pumps, but 
this is very small and does not amount to more than 2 per 
cent, with naphtha oil and one per cent, with castor oil. 

If the plate is slightly disengaged the leakages will increase, 
but not more than the flow, and the clutch will slip without 
being entirely disconnected. If the plate is entirely withdrawn 
the leakages will equal the flow and there will no longer be 
any adhesion. — From La Vie Automobile. 

Encased Tops — The drawings of the hood seen in Figs.4 and 7 
appeared in the Autocar. The back panel of the car is in reality 
double, the upper portion forming a U-shaped channel in which 
the top may rest snugly stowed away out of sight, and the lower 
portion a locker for stowing spares and tools or maybe a suit 
case. The increased overhang of the body is not unpleasant in 
appearance — at any rate not so unpleasant as an overhanging 
top. Neither is the increased width, as both this and the depth 
are amply compensated for by the improved appearance and 
neatness of the bodywork owing to the hood being stowed away 
out of sight when folded. 



What Foreign Designers Are Doing 

New Ideas in Motor Engineering, Showing Variety 



Every day seems to bring with it some new idea in au- 
tomobile construction, in the shape of a gasoline 
motor along novel or extended lines, and three of 
these are here described. In the majority of cases 
designers are working along lines that would seem 
to have for their object the suppression of the poppet 
valve. 

Double- Acting Gasoline Motor — Up to recently the chief 
difficulty in the production of a two-stroke motor has been to 




Kig. 1 — Part sectional elevation of the Thiutchley double-acting engine 



obtain a satisfactory scavenging of the cylinder after each 
working stroke. The majority of engines built have been 
arranged either to compress the charge in the crank-case, or 
else the cylinder is supplied with gas from a pump, and in both 
cases the exhaust gases escape by their own pressure or that 
of the incoming charge. While of the two-cycle type, this 
motor works on the Otto principle, combining the complete 
scavenging action of the latter with the flexibility of the former. 

From the illustrations, which show part sectional elevations 
of a two-cylinder engine, it will be seen that the end of the 
cylinder nearest the crank case is closed by a stationary water- 
cooled head B, which is similar in form to a piston, and allows 
splash lubrication to be used as in the ordinary open-end cylin- 
der; it also insures that after each tiring stroke complete scav- 
enging is obtained, the piston sweeping out the exhaust as thor- 
oughly as in the case of a four-stroke engine. 

Each cylinder is provided with a piston, whicli is made in 
two parts, F G, the upper part drawing in and compressing 
gas in the upper combustion chamber in the ordinary way, 
while the lower half slides over the stationary head, forming 
a second combustion chamber inside the piston. The upper half 
of the cylinder being of the same bore as the lower half of the 
piston, an equal explosion is obtained in both combustion cham- 
bers. Attached to the piston are two small arms which carry 
the gudgeon pin under the stationary head, from which power 
is transmitted by means of an ordinary connecting rod to the 
crankshaft. 

The valves are of the poppet type, and are set at an angle of 
45 degrees on one side of the engine, being operated by rockers 
from a single camshaft situated about half way up the side of 
the cylinders, driven by silent chains working on the chain 
wheels M. The lower valves communicate with the lower com- 
bustion chamber by means of ports in the walls of the piston. 
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The ports are ar- 
ranged to pass easily 
over the rings in 
the stationary head, 
while the valves may 
be quickly with- 
drawn for inspec- 
tion by removing the 
rockers and covers. 

The inlet valves 
are connected to a 
single passage which 
passes between the 
cylinders to the car- 
bureter, which is 
situated on the op- 
posite side of the 
engine, whilst the 
upper and lower ex- 
haust pipes lead into 
a common expan- 
sion box at the 
rear. 

The sparking 
plugs are placed on 
the opposite side of 
the cylinder to the 

valves, those firing the charges in the lower combustion chamber 
being exposed by small ports in the lower halves of the pistons. 

A two-cylinder engine working on this principle gives one 
explosion to each stroke of the pistons. The cycle of operations, 
with cranks set 180 degrees, may be arranged as follows: 




Fig. 2 — Method of operating a single piston slide 
valve 
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It will be noticed that the head B has five piston rings which 
expand against the inner walls of the piston, whilst the piston 
itself is provided with nine inner rings, three, at the top, three 
half way down, and three at the bottom, making fourteen rings 
in all per cylinder; so that a two-cylinder engine, as shown in 
the drawings, will contain twenty-eight piston rings. An engine 
built on the ordinary four-cycle principle, and designed to give 
the same number of impulse strokes, usually contains sixteen 
rings, but the twelve extra rings can hardly be considered 
against the running of the engine, as it is generally understood 
that a ring, correctly fitted to a piston working in a well-ground 
cylinder and properly lubricated, causes very little friction. 

The stationary head, which is cast in one piece with the 
center of the crankcase, is supported by four arms, which pro- 
vide means for circulating water through the head. The water 
circulation is as follows: From- the radiator the water is 
pumped to one of the arms supporting the stationary head, 
through which it ascends to the head, and from there, by 
means of another supporting arm, to a pipe by which it enters 
the lower water jackets on the cylinder at the valve side; then, 
rising through the upper jackets, it circulates round the upper 
valves and cylinder head, from which it passes back to the 
radiator. 

Lubrication for the big ends, gudgeon pins, heads and lower 
halves of pistons is obtained by oil from troughs, splashed up 
by scoops on the big ends, whilst the crankshaft bearings are 
supplied direct from the pump. Oil is carried up by pipes to 
the upper halves of the pistons, and any surplus oil collecting in 
the spaces left between the upper and lower bores of the cylin- 
ders when the pistons are on the down strokes is pressed out 
by the tops of the lower halves of the pistons on the next up- 
ward strokes into pipes which lead the oil back to the pump in 



the crankcase. The rings at the top of the lower halves of the 
pistons act as scrapers, and prevent oil from getting down into 
the lower bore of the cylinder. — Motor-Car Journal. 

Piston Valve Motor — Fig. 2 shows the method of operating 
a piston valve of the Berry & Mann type. The system of opera- 
tion is very simple, and is a step from the conventional poppet 
valve to the slide valve. The method of operating the push 
rod is clearly shown and it eliminates all springs, being en- 
tirely positive in its action. It has the advantage of reducing 
the number of parts usually found in slide valve motors and 
obviates all pocketing of the gases during the explosion stroke. 
— La Vie Automobile. 

A New Gasoline Motor — A novel type of internal combustion 
engine has been developed by the Dome Valve Gas Engine Com- 
pany, of London and Birmingham, England. Its fuel is petrol, 
petroleum, crude oil or various grades of gas, working on the 
four-stroke principle (Fig. 3). 

The departure from previous practice is found in the valves, 
which are niade in the shape of a pair of wide concentric hollow 
domes. The domes have horizontal ports and are adapted to 
slide to and fro perpendicularly for a short distance over the 
outside surface of the cylinder head. These domes are the valves 
working noiselessly in oil by a positive drive and encased within 
an oil-containing dome-shaped cover provided with lateral inlet 
and exhaust ports that are opposite similar ports in the cylinder 
head. Notwithstanding their very large port area, the dome 
valves are light in weight and they have the new feature of 
being automatically balanced by the gas pressure in combination 
with mechanical balance. 



Washable Varnish for Highly Polished Metals 

A varnish which keeps metals highly reflective and which ap- 
plied to the parabolic surfaces of projectors at lighthouses or in 
automobile lamps saves both work and efficiency, has been pro- 
duced and marketed under the name of "camt." It is obtained 
by dissolving a gelatinous lacquer at high temperature in amy- 
lacetic ether with the addition of a siccative, and becomes very, 
hard and quite impervious to water. It is applied cold without 
any preparation and dries in a few hours, forming an exceedingly 
thin and absolutely invisible film through which the metal shines 
with all the polish that has been imparted to it. While this new 
varnish may be washed with impunity it will not stand much 
rubbing, and is therefore of no great 'value for metallic automo- 
bile parts which are constantly subject to handling. 




Fig. 3 — Sectional view of two types of dome valve motor 
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It Stands to Reason 

Exercising the Power of Reasoning Advantageously 



That a well-nourished automobile will lavish good service on 

its fortunate owner. 
That a colorless performer, automobilewise, reeks with the 

earmarks of neglect on the part of a slovenly driver. 
That the pendulum swings through its arc, measuring the 

distance from the sublime to the ridiculous — this is the 

condition that obtains when a good automobile is placed 

in the keeping of a bacchanalian. 
That a balbucinator of a motor may be the loser of its soft 

rhythmic note in consequence of failure to feed it with 

oil. 

That the ribaldry of the conversation that some motors carry 
on is a reflection on the bringing-up that they get — a well- 
behaved motor of good family shows its quality every 
day of its life. 

That the motor which rigadoons but poorly takes the owner of 
the car as its partner. 

That the Romanesque style of architecture for a country resi- 
dence is limited in scope — it makes a miserable runabout. 

That patience goes on a vacation when a miserere takes up its 
abode in the gearbox — noise is not an adorable mistress, 
and in an automobile it bites pleasure. 

That the sweet poison of misused wine makes a chauffeur 
steer like a ward politician — it is a crooked course at 
best. 

That a monastic life should be ideal for the man who calmly 
expresses his appreciation of the good qualities that he 
fails to find in a used automobile after he takes title to 
the same. 

That the monotony of successful performance of a good auto- 
mobile can be shattered by the simple expedient of using 
poor lubricating oil for a few hours or a day at the 
outside. 

That morality is capable of demonstration, and is proven when 
an automobile reflects the rectitude of its maker. 

That sales are not made by men who preach a sermon — present 
cold facts briefly. 

That money moves into a new abode when a prospective al- 
lows the salesman to tell a "human interest" story — if 
the subject is the automobile, why not stick to it? 

That a motor puts on a wry face if it is gorged with gasoline — 
adjust the carbureter and the motor will compose its 
countenance. 

That a mum motor saves its maker much talk. 

That a mutable tire has a far stretch. 

That stridulation is the indication of departing life in an auto- 
mobile. 

That a subnuvolar automobile owes its natal characteristic to 

its poor construction. 
That an hour devoted to necessities paves the way for a week 

of delight 

That the neolithic era should not be perpetuated in automobile 
construction — let the stone age remain as a remnant of 
an obscure past. 

That straw is a poor structural material, but a single inhar- 
monious idea in a car may be the last straw and break 
the camel's back. 

That night is the opaque part of day — some lamps go out on 
cars by day and on the owners of cars at night — why? 

That a motor pants before the car crowns a long, steep hill if 
the carbureter bleeds but a stint of gasoline. 



That the buyer should make a "good stroke" of business and 
allow the stroke of the motor to remain uncontested. 

That struggling ideas, each one of merit, let it be said, when 
lodged in a motor, clatter out of sheer discontent. 

That the purchaser carries his eyes in another man's head 
when he requests advice of an acquaintance — is the head 
of the casual acquaintance so much the superior as to 
warrant the intrusion? 

That automobiles so poorly designed that they will not per- 
form properly should have a special name — why not 
designate them as cryptogamia? 

That a display of verisimilitude on the part of the salesman is 
a sure sign that it is time to be on guard. 

That a vermiculated automobile, even at half price, suggests 
the advisability of remembering another ancient adage: 
Caveat emptor. 



Good Roads Benefit All 

In so far as the increasing use of the automobile commercially 
brings about the building of good roads, in like proportion 
will the average citizen profit by reason of the lessened cost 
of the necessities of life, due to the farmer's ability to carry 
his wares direct to the consumer without being compelled to 
add the large freight charges to the selling price. 

CONSIDERING the automobile and the fact that the road 
on which it rolls is in all fairness a legitimate part 
thereof, it must be remembered that there is such a thing 
as expending too much money upon the car proper and too 
little money upon the roadbed. There must be a point of natural 
balance between the expenditure that is to be made in the build- 
ing of automobiles and the amount of money that should be put 
into road building in support of the broad issue, and the educa- 
tional work that must go on for a long time to come will have to 
be so shaped as to teach the citizen who does not own and oper- 
ate an automobile that he will be benefited to whatever extent 
he maintains his part of the road-building issue, it being true 
that in proportion as automobiles are permitted to transport 
products to the marts of commerce, the cost of the necessities of 
life to the average citizen will be favorably influenced. To a 
man who resides in a great city, and who is bent under the yoke 
of taxation, the lesson that must be learned comes as a task 
that he abhors, and yet his salvation lies in enthusiastically sup- 
porting the issues that will lead to the betterment of the roads, 
thus introducing such forms of transportation as will permit the 
farmer to choose the least costly of those available. It is not 
competition so much that reduces cost as it is the fear that com- 
petition if once introduced would permanently depress earnings. 
Railroad transportation, in the absence of automobile competi- 
tion, would be as high as the law allows, and under such condi- 
tions in our form of government the law would be framed to 
suit the railroad magnate. With good roads, thus enabling the 
farmer to automobile his produce for a hundred miles with the 
same ease that he now goes ten miles, remembering that nine- 
tenths of all railroad charges are for terminal work in the large 
cities, it may readily be seen that the automobile coupled with 
good roads is an absolute guarantee of favorable freight rates, 
which is another way for saying that the plain citizen who fights 
for good roads is putting in his best licks, assuring the future 
of his own bread and butter. 
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Items From Foreign Lands 

Interesting extracts, mainly from the United States Consular 
Reports, in which the status of the automobile in foreign 
parts is tersely set forth, and the prospects of extending the 
American market are called to the attention of those in- 
terested. 

CANADA'S attitude toward American-made automobiles and 
tires is growing stronger and more favorable each day. 
American machines are being sought after. Orders for at least 
2400 automobiles have been placed within a short time. From 
five, to forty cars of American make may be seen in cities of 
various sizes. The field for the American-made machine is ex- 
panding. There is also an increasing demand for tires made in 
the United States. 

The Council of Lunneburg County, between Halifax and Yar- 
mouth, in Nova Scotia, has just passed a law which forbids the 
running of automobiles anywhere within the boundary of the 
county on Wednesdays, Saturdays and Sundays. There are 
also other counties in Nova Scotia where motor cars are per- 
mitted to be run only three days in the week. At least one-third 
of the 150 automobiles in use in Nova Scotia are the property 
of persons who reside in Yarmouth County. Of the number 
fully 80 per cent, are American made. Four more motor cars 
have just been ordered by inhabitants of Yarmouth City. 

One of the most unique sights having to do with automobiles 
is witnessed every Sunday in Mexico City. Two factors enter 
into the combination, the bull fight and the newspaper. The 
newspaper in this connection is the first afternoon sheet to be 
published in Latin-America, as it also is one of the first in the 
world to issue a regular Sunday afternoon edition. Even this 
would not be possible, so far as its circulation is concerned, if it 
were not for the number of automobiles that the circulation 
manager is able to call into requisition. Mexico City's Sunday 
sporting events include bull fights, cricket, golf, tennis, football 
and fox hunting. But the bull fight being the National divertise- 
ment, the newspapers play it up very heavy. In order to "cover" 
the assignment, the newspaper in question assigns a corps of six 
reporters, one man being detailed to each bull that is let into the 
ring. The moment that the first bull has been killed the reporter 



jumps into a waiting automobile and rushes his story to the news- 
paper office. The five remaining reporters emulate the example 
of the first man and within twenty minutes after the last bull has 
been slain the newspaper is on the street for sale, automobiles 
carrying the edition to the several points of distribution. 

Australia has just begun to extend the field for the use of the 
motor car by adapting it for use in agricultural work, notably for 
ploughing, reaping, mowing grain and drawing wood. The num- 
ber of automobiles in that far-off country for passenger, commer- 
cial and agricultural purposes is rapidly increasing. 

Emperor William of Germany is the possessor of thirty auto- 
mobiles, the lot comprising six motor luggage cars. His Majesty 
divides his machines among his fifty royal palaces, each residence 
having a modernly constructed garage. The benzine is confined 
in fireproof storage tanks, which are in turn built within fireproof 
rooms. Five of the Emperor's automobiles are maintained at 
Corfu, a palace to which he is very partial and to which he 
manages to pay annual visits. 

Ireland just at the present time is favorably disposed toward 
American-made automobiles. As a result there is an increase in 
the demand for rubber tires of American manufacture, provided 
that they conform to the standard measurement. It is not out of 
place to call attention to the fact that rubber tires used on the 
European Continent, including Great Britain, are made according 
to the metric system of measurement. For this reason American- 
made tires, such as used in the United States, are not suitable for 
British or Continental European-made automobile wheels, and 
vice versa. At the same time, American-made tires bear the 
reputation abroad of outwearing those manufactured in Europe. 
An instance is pointed out in which a trial of 17,000 miles was 
put to the credit of an American-made tire on an automobile 
touring in Europe. In Irefand especially it is said that there 
would be a growing sale for tires made in America if the manu- 
facturer would but conform to the European size standard. To 
supply the Irish trade the market could be entered the most 
effectively by establishing an agency in Belfast and accrediting a 
local firm there which conducts the leading garage to transact 
the business. This firm already has expressed a willingness to 
act as the local agent for an American-European agency, the 
head of which no doubt would obtain better results if it were 
established in London. 



When the Tourist Goes Abroad 

Automobiling on an Educational and Pleasure Basis 



Turning the tables on those who have never been able 
to see the advantage of becoming acquainted with 
the people, the folklore, and the physical geography 
of their native land, and the islands adjacent thereto, 
showing by illustration how futile it is to girdle the 
globe in quest of scenic grandeur, and to meander 
the breadth of Europe, piercing Africa as a last re- 
sort, in quest of adventure. The examples as here 
presented of the scenes where touring may be looked 
upon as a profitable enterprise are within the con- 
fines of the land which met fame under the guise of 
"The brightest jexvel in the Spanish Crown" — Cuba. 

EXPERIENCED automobilists are learning how essential to 
success it is to tour in foreign lands under well-contrived 
conditions, utilizing a skilled touring master, and taking 
advantage of good company, all of which means that a party of 
automobilists. with a car equipment adequate for the need, may 



book ahead, arranging for hotel and other accommodations, and 
for the automobiles, for that matter, thus saving the cost of 
transporting their own cars and avoiding the possibility of dam- 
age to which cars are likely to fall heir in transportation on ship- 
board. When automobiles are transported over seas they have 
to be very carefully boxed at a cost not far from $100, and upon 
their arrival at a foreign port there are formalities to be com- 
plied with, and it is not unusual for the officials in such cases 
to take advantage of the unsophisticated. When all the costs are 
counted, not forgetting the troubles that arise in the interim, it 
is more than likely that there is profit in the idea of commission- 
ing a seasoned touring master to arrange for the automobile 
transportation, doing all of the things that are necessary for the 
comfort and well-being of a party, remembering, of course, that 
this character of undertaking must be handled by a man of 
skill, otherwise the schedule will be lacking in flexibility, and the 
cost for extras in order to overcome objections will reach to the 
proportions of a pretty penny. 
One of the difficulties that has been experienced heretofore 
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was founded on the over-ambition of 
those who undertook tours, and instead 
of seeing one land under favorable con- 
ditions they tried to cover a whole con- 
tinent within a few months and failed. 
The same mistake can be made in under- 
taking to see the Antilles, and trying to 
tour through Cuba, Porto Rico, Jamaica, 
Barbados, and visit Panama, all within 
the space of a few short weeks. It 
would be more enterprising, and result in 
greater intellectual advantage, to initiate 
a series of tours, limiting a single trin 
to Cuba, for instance, or Porto Rico, for 
illustration, leaving Jamaica for a third 
undertaking, with a possible chance of in- 
cluding Barbados in the itinerary of this 
third trip. From the automobilist's point 
of view there is nothing in Panama. 




TIbe Swiss 

clhadle Motors 

THE Swiss people dwelling within the 
Canton of Schwyz and along the 
roads of the Grisons, including the 
portion of beautiful territory lying be- 
tween Landquart and Chur, have spoken 
— rather, they have voted — and with the 
result that automobiles are excluded 
from these sections of the Alps. Such 
an action on the part of the Swiss people 
does not indicate any sudden inspiration 






Fig. 1 — Guinea road, thirty miles from Havana 



Fig. — In Santa Clara Province — characteristic Cuban 
building 

Fig. 3 — Near Santiago de Cuba — filling in for a road 
Fig. -I — Peace tree at San Juar, Hill 
I 'is- 5 — Avenue of Royal Palms 

of an opposing nature. The spirit of 
hostility seems to have been born in 
them and, therefore, is the logical out- 
come of a determined will. They claim 
that their action is to prevent the possi- 
bility of accidents to pedestrians or to 
travelers riding in horse-drawn vehi- 
cles. The territory affected by the pub- 
lic vote includes the Bernia, Maloja and 
Spliigen Passes in the Grisons; besides 
world-famed resorts, such as St. Moritz, 
Davos and Pontresina. the Maloja Lakes 
and the heavenly valley of the Engadine. 

The resolution of the Swiss people 
came after years of effort on the part 
of the Federal and Cantonal Govern- 
ment and the Swiss Automobile Club, 
which bodies have been making strenu- 
ous effort and co-operating with auto- 
mobilists to make their way into the 
Canton of the Grisons. Every argu- 
ment was brought to bear, but the people 
refused to submit. Finally, automobilists 
tried to induce the Federal Council to 
take upon itself the authority to regulate 
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T. C. A. A.trr&ng*= 
imiff Tow Routes 

Despite the backward Spring automo- 
bile owners are preparing for the pleas- 
ures of the road this year as never be- 
fore. As an indication of this tendency 
to prepare for a well-ordered season of 
tours as opposed to the hap-hazard 
methods that have obtained in the past, 
the fact may be cited that the Touring 
Club of America is now one of the busi- 
est spots in metropolitan motordom. 
Every day requests of its members for 
interesting routings are being handled, 
and on some days the volume of these 
demands tests the force to the utmost. 



Blue Book to Appear May 4 

Section Number 3 of the Automobile 
Blue Book will be issued, according to 
announcement, on May 4. This volume 
deals with the best motoring routes in 
New Jersey and the South and contains 
a vast amount of valuable touring in- 
formation. The other three sections of 
the work will be published shortly; two 
volumes making their appearance about 
May it and the last of the series fol- 
lowing almost immediately. Each of the 
books contains a fund of interesting his- 
torical facts. 



Fig. 6 — Road from San Juan to E] Caney 
Fig. 7 — Mounted Republican Guard — scene in Havana 
Fig. 8 — Matanzas — distance 120 miles from Havana 
Fig, 9 — In Santiago de Cuba — well constructed winding 
road 



traffic in the Alps, but great opposition 
arose and the matter was subjected to 
the vote of the people. They won a vic- 
tory, thus crushing out every future 
possibility of automobilists enjoying a 
spin over those portions of the Swiss 
Alps which come within the pale of re- 
striction. The dead-line winds along 
very close to the zone of the great ex- 
position which is to be held this Sum- 
mer in Lucerne, and during which one 
of the attractive exhibits is to be that of 
motor cars. No automobile may attempt 
to travel over the roads which comprise 
the magnificent precipice along which 
threads the grand Axenstrasse, on the 
very brow overhanging Lake Lucerne. 
One of the arguments put up by the 
people of the Cantons was that the 
wheels of automobiles pulverize the mac- 
adam of the roads — mighty fine roads 
these in the Swiss Alps are, too — and 
fhat the dust flies into the fields, damag- 

\isitors were made ill by the odor of the 
fumes of petrol. 



Fig. 10 — Road to Mariel — 100 miles from Havana 
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Connect the Cells in Series Using 
the Right Number 

Editor The Automobile: 

[2,631]— Please tell me how to connect 
up dry batteries, compound multiple series, 
for a longer life. H. O'Neill. 

Bayonnc, N. J. 

For economy of the battery it is neces- 
sary to take into account the characteristics 
of the coil, and if the energy transforma- 
tion is made in the coil, after, say, 4 volts, 
it is important to use the number of cells 
in series that will deliver 4 volts; in other 
words, 4 cells; but if the coil is designed 
to operate economically on 6 volts, the 
thing to do is to employ 6 cells of dry 
battery in series. 

If the individual cells of the dry battery 
are very small, their capacity may be in- 
creased by employing two series instead of 
one, in which event the connections will 
be in "parallel" series. If it is desired to 
increase the ability to a greater extent in 
this way, it will be in order to use three 
sets of batteries in series, with parallel 
series connections. 

There is no economy in using a large 
number of small cells of battery if a 
smaller number of relatively large cells 
may be had. The illustrations, Figs. 1 and 
3, show the various methods of connecting 
up the cells of batteries.. 



What Some Subscribers Want to Know 



Having Trouble With a Stick- 
ing Disc Clutch 

Editor The Automobile: 

[2,632] — The multiple-disc in my automo- 
bile worked satisfactorily for several 
months after I purchased the car, but I 
am having trouble with it now, due to the 
fact that it sticks, thus causing an inter- 
ference with the sliding of the gears. One 
of my neighbors said, "put oil in the 
clutch," which I did, but the result is worse 
than before, and I come to you for the 
remedy. 

New York City. Nonplussed. 



Your clutch is gummed up, due to the 
fact that the oil that is put into the hous- 
ing by the maker has never been replen- 
ished by you, and like everything else, it 
did good service until it wore out. What 
you have left in the clutch housing is the 
worn-out oil in the form of a gummy mass, 
floating a considerable quantity of solidified 
matter in the mother liquor, and some of 
these solids are caked on the surfaces of 
the discs, so that they prevent the discs 





li?. 1- 



-Dclco ignition sjsltm, showing the dry battery with the cells con- 
nected in series 



Fig. 2 — Section of a Premier multiple-disc clutch, 
which may be operated either dry or when lubri- 
cated 

from making metal-to-metal contact, but 
when you try to release the clutch, since 
the intervening spaces are filled with gum, 
freedom is lacking: moreover, the gum, 
instead of being a 
lubricant, may be re- 
garded in the light of 
a poor quality of 
glue. Your remedy 
is a very simple one, 
but you will have to 
take the clutch apart 
and after scraping 
and cleaning the discs 
to remove all evi- 
dences of worn-out 
oil, it will remain 
to re-assemble the 
clutch and there- 
after pay more atten- 
tion to the lubricat- 
ing problem or run 
the clutch dry. Fig. 
2 shows a multiple 
disc clutch of the Pre- 
mier type, and accord- 
ing to the maker, the 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
oles, staling them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



service that it renders when not lubricated 
is very satisfactory indeed, so that running 
multiple-disc clutches without lubrication 
is riot an uncommon thing to do. If lubri- 
cation is necessary in your case, the best 
lubricant to employ may be mixed by you 
out of light cylinder oil in the proportion 
of half and half with kerosene oil. Once a 
month the oil should be removed and after 
the housing is flushed out with kerosene 
oil put in. a new supply of the lubricant as 
aboye named. When kerosene oil is mixed 
with cylinder oil it ceases to be a lubricant 
in the sense that it can be uspd safely in 
bearings, due to the fact that the presence 
of the kerosene in the oil causes the film 
to break readily, so that while a mixture 
of this type will serve very well to reduce 
the friction of the discs when the clutch is 
released, in the process of dropping in the 
clutch, the film of oil, instead of adhering 
persistently to the surfaces of the discs, 
breaks under the pressure and gets out of 
the way readily, which is one of the desired 
properties in clutch work. The kerosene 
oil also retards the caking or gumming con- 
dition which is so vexatious in your case. 




Leaky Pump and Broken Pins 
Caused by Bad Alignment 

Editor The Automobile: 

[2,633] — Being a subscriber to The 
Automobile would you please tell me the 




cause of my present trouble? The magneto 
and pump of my car are driven off the 
same gear wheel and the pump shaft is ex 



tended and drives the magneto. The rear 
packing gland of the pump leaks badly in 
spite of the fact that I have repacked it, 
and recently the pin that holds the con- 
nection to the shaft which drives the mag- 
neto snapped off and it took me some time 
to find out what was the matter. 

Scranton, Pa. R. F. B. 

The cause of your trouble undoubtedly 
lies in the fact that the pump is out of 
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What Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobllists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put. including a rough sketch when 
it is possible to do so. and the name 
and address of the writer should be 
qiven as evidence of good faith. 



alignment either with the motor shafting 
or the magneto or both. Let the motor run 
and hold a piece of chalk against the coup- 
ling, and if it does not make a mark all the 
way round you can find out which way it 
requires to be moved to bring it back into 
line. All that will probably be necessary is 
to enlarge the holes through which the 
holding- down bolts pass. You can over- 
come the shearing trouble by having Wood- 
ruff keys fitted to the couplings as well as 
the cross pinning and this will be seen in 
Fig. 4. 




Both Types of Clutches Have a 
Good Record 

Editor The Automobile : 

[2,634]— Will y° u kindly answer the fol- 
lowing question in The Automobile: 
What is the difference in construction be- 
tween the multiple-disc and cone clutch, and 
which is considered the most durable? 
Whitewater, Wis. Subscriber. 
The cone clutch comprises two members, 
one of which is formed out of the rim of 
the flywheel, which is tapered off to an 
angle slightly under 10 degrees, and the 
mating member is composed of a truncated 
cone with a leather facing attached to a 
hub through a spider. This member is 
pressed against the engaging faces of the 
flywheel by means of a spring, when the 
clutch is in the position designated as "en- 
^JC^ gaged," and to disengage the clutch pres- 
sure is applied to a pedal through which 
the spring pressure is relieved. 

A multiple-disc clutch comprises a series 
of flat steel or other metallic plates, one- 
half of which are keyed or splined to the 
housing which is attached to the flywheel 
of the motor, and the other half of which 
are keyed or splined to the Cardan shaft. 
To engage the clutch the discs that are 
keyed or splined to the Cardan shaft are 
pressed against the discs that are keyed or 
splined to the housing that is in rigid rela- 



tion to the flywheel. Driving takes place, 
due to the friction that obtains between the 
two sets of discs. When a small number 
of discs as 5, 7, 9, or n are used they are 
faced with asbestos fabric in order to in- 
crease "the friction of contact sufficiently to 
afford the requisite twisting moment, but 
when the number of discs are increased to 
upward of 50 they may be run in oil, al- 
though in some examples of this character 
the discs are run in the dry state. 



Magneto Ignition Too Retarded 

Editor The Automobile : 

[2.635] — I have been having trouble 
with my automobile, and being a subscriber 




To Switch 



To Engine Frame 




To Switch 



To Engine Frame 



magneto to start the engine. I have taken 
out the plugs and the spark seems to be 
all right. It seems also when running that 
the water gets boiling, which it has never 
done before. This engine has not given 
me any trouble until this has occurred. 
It seems to me it must be in the magneto. 
I have tried every suggestion I know of 
but to no avail, and would be pleased to 
have you help me out. 

E. S. 

Rossville, Ind. 

There is every indication of the fact that 
the magneto ignition spark takes place too 
late. In a magneto, if it has been working 
satisfactorily, and the indication of a re- 
tarded ignition creeps in, it is a sign that 
the magnets are losing their ability, and the 
way to overcome this difficulty is to ad- 
vance the spark to the limit, and then 
change the meshing of the magneto gear 
one tooth in its mate, if necessary. 



Fig. 3— (A) Batter 
two rows of four eel 
three rows of four cells 



ry in parallel series, showing 
lis each, and (B) battery of 
:11s each in parallel series 



Experienced Automobilist Gives 
Some Timely Information 
About Reliners 

Editor The Automobile: 

[2,636] — Having had some experience 
with reliners or inner tube casings, would 
say to E. C. B., No. 2,541 : If your cas- 
ings are in good condition, do not put any- 
thing in them, as reliners tend to make tires 
heat up and lose in buoyancy, but if the 
casings are getting weak or badly worn re- 
liners will add to their mileage and pre- 
vent blow-outs. Do not use a reliner that 
is cemented to stick to the inside of the 
casing, or it will loosen the inside pieces 
of the fabric and damage the casing. I 
think for old or worn casings reliners will 
prove a good investment. 
Cherry Creek, N. Y. Repairman. 



to your journal, would be pleased to have 
you help me out. The trouble seems to be 
in the ignition sys- 
tem which consists of 
magneto and dry bat- 
tery. When running 
on battery it runs real 
good; it has a trans- 
former coil which has 
to carry the current 
through the magneto 
from dry cells. It runs 
well on the battery, 
but as soon as the 
switch is turned on the 
magneto it will be- 
gin to pop and only 
about half of the ex- 
plosions occur. I have 
examined the timer 
and it seems to be in 
good condition, and 
also the five carbon 
brushes on the mag- 
neto, and it all seemed 
to be in good condi- 
tion, and the spark 

was good enough from Fig- 4— Showing, the packing glands of a water pump and keyed connection* 
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When Judgment Whispers Don't 

Epigrammatic Presentation of Things to Remember 



Don't fall on the neck of the salesman when he tells you all the 
sweet confusion of the innumerable melodies that reside 
in his make of automobile — what do you want with a 
melodion ? 

Don't smell of new-mown hay when you negotiate for the pur- 
chase of a pair of second-hand headlights — your ways 
will be more illuminating than the lamps in that event. 

Don't dwell on the advantages of an automobile what gives off 
a hundred floating odors — the trouble may not lie solely 
in the carbureter. 

Don't upset principles — in a paragraph there must be a subject 
and a predicate; the subject is what the paragrapher 
writes about and the predicate expresses sentiments. 
Likewise in buying the automobile is the subject, and 
what the purchaser has to say about it later on is the 
predicate. 

Don't violate the law of probability — if the maker is above re- 
proach, the laws says, "the maker's product will be on a 
high plane." 

Don't see with a blind-man's eyes — skill may produce a good set 
of brakes, but it is skill also that substitutes a fetching 
salesman's argument. 

Don't mix up character with reputation. Character is what a 
man is ; reputation is what he is thought to be. 

Don't forget that the vulture has talons — take along a chiropo- 
dist's set when you set out to entertain the vulture. 

Don't make comparisons without looking for contrast. That is 
how a cormorant espies a fish in an estuary. 

Don't under-estimate the influence of the Gulf Stream on com- 
merce — it secretes hulks also, but not all of them — keep a 
good outlook. 

Don't inhale a poisonous subtile fluid. The vapor may be deadly 
in its infectiousness. The breath of the chauffeur for in- 
stance. 

Don't be blind. If you are a chauffeur and you drive for a 
family of good taste, you do not have to contribute a good 
smell — take a butt. 

Don't stigmatize quality as it adorns the crest of a good auto- 
mobile by driving the machine to destruction — take your 
time, it is more numerous than the water in the belly of 
the ocean. 

Don't toy with the fangs of a condemned idea ; take a hack-saw 
and level them. 

Don't sully a mechanic by imitating a plowman when you under- 
take to adjust the carbureter on your motor — approach 
the subject with some deliberation. 

Don't undertake to enumerate the persons who run automobiles, 
but who do not try to master their intricacies — they are 
legion. 

Don't skylark with the idea that was expressed by the fellow 
who said : "I like 'chatty' stuff in an automobile maga- 
zine — what do I want to know how to run one for, haint 
I got a chauffeur? 

Don't dream pf Valrosa and perpetual Summer while trying to 
purchase an automobile. Sharp wit, a keen vision ond an 
alert condition make for painless dentistry. 

Don't take a skiff with a teaspoon for an oar down Niagara. 
It is the same performance to go after a car, leaving it 
to the vendor to tell you what you want. Do you be- 
lieve in soothsayers? 

Don't overlook the efficacy of sleep. Get a fill of slumber the 



night before the purchase; go after the car with the in- 
tellect fully awake. 
Don't forget that sleep is the kinsman of death — the death of 
your pleasure if ycju buy a car while you are in slumber 
deep. 

Don't look for notoriety through purchasing a poor automobile 
—elope with a colored lady — the result will be the more 
swift but not less certain. 

Don't say "It is sharper than a serpent's tooth to have a thank- 
less child," and then invent a mechanical wheel — the child 
will be as indefatigable as twins then. 

•Don't rave about deathless virtue and perpetrate the immortal 
crime of putting a 12-inch searchlight on a runabout. 

Don't mix imprudence with generosity ; your imprudence and 
the second-hand man's generosity. 

Don't look for the antithesis of undue haste in the purchase of 
an automobile — it is misery. 

Don't miss the point : a juggler may be able to catch four balls 
at a time — will you contribute one of them? 

Don't fill the second-hand man's vat while you lead junker to the 
boneyard. 

Don't let your misfortune serve as the stepping stone for the 
fellow who unloads a decrepit automobile. 

Don't fall into the abyss of the feeble-minded — have your auto- 
mobile overhauled. 

Don't bow down before the salesman whose effort is a tame 
argument boiled to rags — furnish the logic; depart. 

Don't allow poverty to freeze a genial spirit — keep your money 
until you can get value for it. 

Don't, like Rome, squat on seven hills, and from your seat of 
beauty try to rule the chauffeur — pinch his tail. 



Fire in the Garage 

A large, square sheet-iron pan filled with sawdust, and so placed 
under the car that it will catch all the drippings of gasoline 
and lubricating oil, will absorb the dangerous fluids and 
present their evaporation. 

A FRENCH authority, in discussing repair pits in garages^ 
says the soil and sides of the pit finally become so saturated 
with inflammable products that they are much more to be feared 
as a cause of fire for the reason that they are seldom considered 
in that respect. It is therefore necessary to take certain precau- 
tions. A judicious but somewhat costly method consists in 
establishing a series of air vents in the walls along the level of 
the floor; there will then be no stagnation of inflammable fumes. 
Such a solution, however, makes it uncomfortable for the feet 
of the mechanic in winter time, when he does the daily chores 
of the machine. The aforementioned authority thinks that the 
most practical means for avoiding the danger consists in leaving 
permanently under the vehicle one of those large sheet-iron boxes 
which are used under automobiles exhibited in salesrooms to 
avoid soiling the floor with oil drippings. A box of this kind 
should be filled with sawdust and this should be renewed every 
day. Sawdust absorbs a very considerable volume of gasoline 
and thereby prevents its evaporation. It offers, moreover, an- 
other advantage, as it makes an excellent soap for the mechanic 
and one which costs next to nothing and does not ruin the hands. 
Mixed with brown soap it removes grease from the hands, with- 
out affecting the skin, better than any other substance. 



Digitized by Google 



April 27, 191 1 



THE AUTOMOBILE 



999 



Short Stories of General Interest 

Intended to Explain the Puzzling Situations 



The automobile as an instrument of transportation, dis- 
cussing its economic phases, taking into account the 
stroke of the motor and relating matter, also touch- 
ing upon the tire problem. An attempt is being 
made through a studied presentation on a basis of 
brevity to lift the haze that obscures the vision of 
the man whose time does not permit him to ramify. 

LONG-STROKE motors deliver power on an increasing basis, 
relatively speaking, if the mean effective pressure persists. 
The horsepower expectation from any motor is on a basis as 
follows: 
Let 

P = mean effective pressure ; 
L = length of stroke in feet ; 
A = area of piston in square inches ; 
N = number of power strokes per minute ; 
When 

PLAN 

H. P. = . 

33,ooo 

Since the length of the stroke is constant in a given motor 
and the area of the piston is an unchanging quantity, the only 
values that can be varied are the mean effective pressure and 
the speed. If the mean effective pressure persists, the speed 
will grow, or the power will be augmented at a given speed. 
As a general proposition, allowing that the mean effective pres- 
sure will remain stable as long as the speed is not increased 
beyond a certain point for a given motor, the power will in- 
crease in direct proportion to an increase of stroke. 



WHAT possible use it is to talk about the cost of tire 
maintenance and run an automobile on partially de- 
flated tires it is extremely difficult to say. How much pressure 
to maintain in the tires is a debatable question. If the auto- 
mobilist is afraid that the fabric of the tire will be damaged 
by pressure let him take comfort from the information that 
even a small bicycle tube will work without being damaged 
by pressure up to 500 pounds per' square inch. How much 
pressure it would take to disrupt a 34 x 4-inch casing is dif- 
ficult to say; surely more than the amount that can be put in 
the tube by any form of hand pump and all that the average 
power pump is capable of delivering. It is not desirable to 
pump the tires up so hard that the machinery of the automobile 
will be vibrated excessively, and this is the condition that must 
be thwarted, rather than to fear that the casings will be dam- 
aged by the pressure. 

There is something to be said for pure air as the medium to 
use in the inflation of tires. There may be other mediums 
that will do very well. If the makers of tires will state the 
limitations from this point of view it will be something for 
their patrons to pay attention to; it being true, no doubt, that 
makers of tires are good judges of the practice that may be 
looked upon as safe. 



HOW to store tires so that they will keep for a long time 
without deteriorating is a problem that the average auto- 
mobilist seems to pay but little attention to. Investing in extra 
tubes and casings should be regarded as a serious matter from 
the economy point of view, unless it is possible to so store 



the tires that they will preserve their original qualities. Rubber 
is a delicate substance in quite a number of respects. It is also 
a very hardy material, as its use in tire service proves. What 
is the reason why rubber proves so disappointing to some auto- 
mobilists and works so well for others? Is it not a secret that 
is coupled with the storage problem? 

The Editor of The Automobile, desiring to learn something 
about this matter, placed a tire in the cellar of his residence and 
kept it there for three years, after which it was taken out and 
placed in service with excellent results ; the tire stood up along- 
side of a new equipment. A second tire was placed in a warm 
room near the top of the house, where the light was strong as 
well. The tire fell apart after about six months; it was in such 
bad shape at the end of that period of time that it was useless 
to try to get service out of it. What is the conclusion to reach? 



MUST we learn to our cost? Is there no other way to get 
the benefit of experience? Take for illustration the life 
of a good automobile; does it last too long? Would it not last 
much longer were it operated at a lower speed? If so, and it 
seems to be a reasonable proposition, why do automobilists 
persist in running their cars so fast that laws have to be framed 
to protect the public, and, let it be said, the speed-mad from 
themselves? It has been said that the life of an automobile will 
be four times as long under a given set of conditions if the 
speed is reduced by one-half; is this not worth considering? 
The poorly directed automobile as it goes tearing along the 
highway averages about 20 miles per hour during a day's run, 
and a well-driven automobile, for an equal length of time, will 
average 18 miles per hour.. The well-driven automobile will 
arrive at its destination a few minutes after the other car, and, 
considering the fact that there will be few, if any, pauses on the 
road to fix tires, it is possible that the well-driven car will be 
the first to put up at the end of the day's run. The well-driven 
car will last four times as long as the car that is punished. 



GRANTING that a motor, if it is to render excellent service, 
must be properly nourished, it remains to state that a 
good fuel system is the remaining requisite. In a capable fuel 
system, to reckon with the carbureter is the proper course. The 
carbureter can be of a good make and fail utterly to satisfy 
the owner of the automobile. Why is this so? The carbureter 
may be too small for the motor. If the motor in a given auto- 
mobile is big enough to take the load up a given grade on high 
gear and fails to do so, to look at the carbureter for the trouble 
is the wise course. How will the automobilist go about it in 
looking for trouble? Will he wait until the car reaches the top 
of the hill and then adjust it? Yes. What good will it do 
him to thus undertake this important task? None. Why? 
Due to the fact that the basis of the trouble is to be found on 
the hill rather than at the top of the same! If the carbureter 
is lacking in capacity the motor will run out of breath on a 
long hill although it may not be very steep, and the same motor 
with its carbureter may take the car up a relatively steep hill if 
it is not very long. Look for the trouble in the carbureter 
under the very conditions that it creeps in. 



If tires are over-inflated, mechanisms will be shocked to use- 

lessness. 
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Tools for the Private Garage 

Informing the Owner What to Do for His Success 



Assuming that a chauffeur is to care for and drive the 
automobile, the private garage owner is advised to 
supply facilities for prompt and efficacious repair- 
ing undertakings. A good man without facilities is 
like a ship without a rudder. As one of the first 
requisites in the private garage is a small power plant 
to drive the tools necessary for efficient work, an 
electric motor of from 3 to 5 horsepower should be 
installed. The floor plan of a garage that should 
answer all the requirements is also presented as a 
guide to the owner. 

THE private garage should be large enough to accommodate 
the tools that must be at the disposal of the man who may 
be engaged to do all the work, including the driving of the auto- 
mobile. 

If tools are to be provided the first requisite is in the form of 
a power plant whereby the driving of the tools will be accom- 
plished. An electric motor would serve well the intended pur- 
pose. The rating of the motor should be from 3 to 5 horse- 
power. It must be wound for the voltage of the circuit from 
which the electricity is to be tapped. The speed of the motor 
should be maximum at 1,000 revolutions per minute, and it 
should be installed outside of the garage proper on accpunt of 
the fire hazard, in view of the fact that the spark that is in- 
duced at the commutator of the motor would be hot enough to 
ignite mixture such as might be due to a leak at the gasoline 
tank or a drip from the carbureter. 

By placing the motor adjacent to the part of the building in 
which the automobile stands and belting the motor to a shaft 
that extends through the wall near the ceiling it is possible to 
avoid all danger of igniting mixture. 

As an illustration of a garage, referring to the floor plan, of 
the character that holds a good measure of safety, Fig. 1 is 
presented. In this example the garage is 19 feet 10 inches by 25 
feet, with a wide double door at the front and back. The work- 



shop is of the same dimensions, adjoining, with a fire wall be- 
tween, and the power plant, as well as the heater, is placed in a 
fireproof extension to the left in the manner as shown. 

Garage Floor of Cement Should Be Free From 
Pockets and Depressions 

The advocates of a "pit" in a garage do not seem to appre- 
ciate the fact that gasoline and air combined form a mixture 
that is heavier than air, and this explosive will settle down into 
convenient pockets, of which a pit is a good example, ready to be 
inflamed by a naked flame, as from a match or otherwise. Let 
the floor be without pockets and for safety place ventilators so 
that air from the level of the floor will be wafted away to join 
the passing breeze Of the architecture, there is nothing to be 
said: the treatment of a garage must accord with the style and 
scope of the architecture of the residence nearby. 

The water that is used in washing the car must be gotten rid 
of, and the sewer is the place to lead it to, but the connection at 
the low level of the cement floor of the garage should be pro- 
vided wth a syphon form of trap. There should be no escape 
for mixture to the sewer. 

What Tool Equipment to Select for a Small 
Unpretentious Private Garage 

Down by the seashore, and for 50 miles back therefrom, tools 
are rusted by the salt sea air. Deterioration is difficult to thwart 
and the tools that survive the wiles of salt are in more or less 
constant use. The grease and oil that smear over the tools save 
them from the rust. 

From the first-cost point of view a very few well-selected tools 
represent the superior choice. From the rust standpoint the less 
there are of the tools the more will they be used and the less 
marked the deterioration. Select tools of broad utility. Com- 
bination tools, in fine, universal tools, so called. Let the man 
exert himself a little : rust will hie away 
from him too, then. 



Head 




Center Rest 



Fig. 2 — 18, 20 and 22-inch swing engine lathes for use in garage service 



Small Tools for Bench Work 
Should Be Kept in a Bath 
of Soda Water, a Little 
Paraffine Oil Floating on 
the Top 

Almost no amount of wiping, oiling and 
painstaking care will save tools from 
rust, especially near the salt of the sea. 
But if the small tolls are kept submerged 
in pails of soda water, two things will 
transpire, i. e., the tools will be kept clean 
and they will resist rusting influences. 

On a shelf, rather low down, place a 
row of wooden pails, mark with a sten- 
cil (on each pail) ; drills, wrenches, cold 
chisels, screw-drivers, bitts, punches, etc 
If oil baths are preferred for the storage 
of tools, let the owner cater to his own 
inclination. 
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Fig. 1 — Floor plan of a garage with a workshop adjoining 

Machine Tools Suitable for a Small Garage 

If a lathe is to be of excellent value in a private garage it must 
be large enough to swing a cylinder of the motor when it is 
desired to lap the same, or provision must be made to do this 
work in a vertical drill press. 

In view of the excellence of the work that can be done in a 
lathe and the wide range thereof, preference should be extended 
to this type of tool, and in selecting a lathe, to be guided by the 
specific situations, is in the path of fine practice. 

The lathe, beyond being large enough to swing the motor cylin- 
ders and with a distance between centers to accommodate the 
crankshaft, should be limited in size so that sensitiveness may 
not be sacrificed. But if the motor is of the bloc type with four 
cylinders cast integral, the plan of using a drill press must be 
given preference in any event. 

If the situation calls for a relatively large drill press, get a 
small lathe, but if the lathe is large, get a smaller drill press. 

Engine Lathe Should Be Simple and Modern 

Quick-change gear patterns are not necessary; they would 
scarcely deliver a return upon the extra cost involved. 

Fig. 2 shows a type of engine lathe made in 18-inch, 20-inch 
and 22-inch swing sizes, that serves well for purposes of illus- 
tration here. In this lathe the main features are as follows : 



SPECIFICATIONS OF THREE SIZES OF ENGINE LATHES 



Swings over ways 

Swings over compound rest 

Distance between centers, 8' bed 

Diameter of front bearing 

Length of front bearing 

Diameter of rear bearing 

Length of rear bearing 

Diameter of spindle nose...... 

Diameter of hole in spindle 

Change gears cut from 2 to 36 

Width of cone belt 2tt" 

Largest diameter of cone 12'/4" 

Diameter of counter pulley 12" 

Face of counter pulleys. 3H" 

Speed of countershaft, R. P. M 220 

Weight, 8' bed 2,250 lbs. 2,920 lbs. 



18" 
18}*- 
12Ji" 
46}2» 
2 13-16* 
6" 
2H" 
3H" 
2H" 
W 



20" 
20*4" 

13X" 
42* 
3" 
654" 

>r 

2«" 

i'A" 

2 to 18 
35*" 
1354" 
14" 
4«" 
220 



tar 

2254" 

14" 

37" 

354" 

7" 

2H" 
4X" 
3H" 
154" 

1 to 18 
3'4" 

15" 

14" 
4H" 
220 
3.880 lbs. 




Fig. 4— Motor-driven grinding attachment for a lathe, to be used for dress- 
ing tools, grinding centers and taper 



The features of this engine lathe that do not appear in the 
specifications are catalogued as follows : 

The head stock is very rigid. The metal is properly distrib- 
uted to resist all strains that must be sustained by it. It has a 
five-step cone, large diameter, and with extra wide face. 

The spindle is of high-carbon steel, ground to size. Bearings 
are of hard bronze, very large, with proper oiling facilities, and 
have means for ad- 
justment when 
necessary. 

End thrust of 
spindle is sustained 
by a 'step, firmly 
bolted to end of 
head stock, entirely 
independent of the 
spindle. 

The tail stock is 
the original of the 
offset type, allowing 
the compound 
blocks to be set in 
a plane parallel with 
the bed. Provision 
is made so that the 
tail stock can be set 
off center for turn- 
ing taper. As a 
whole, the tail stock 
is in keeping with 
the excellent 
general character of 
the machine. 

The carriage, 
which is heavy, has 
a very stiff bridge, 
long bearings on 
V's, and is securely 
gibbed to the bed. 
The compound or 
plain blocks are 
very wide and gen- 
e r o u s 1 y propor- 
tioned. 

The apron is 
bolted firmly to the 
carriage. All gears 
in apron are amply 
strong to carry 
their load. When 
screw cutting, the 
rack pinion can be 
withdrawn from the 
rack, preventing ro- 
tation of gears and 
hand wheel while 
carriage travels 
back and forth on 
bed. 

Feed works. On 
the standard pat- 
tern lathe three 
changes of belt feed 
can be had by 
means of the three-step cone. Three other changes are made by 
changing gears, making in all nine changes of feed. 

The belt tightener keeps the feed belt always taut. 

Positive geared feed is supplied with each lathe. To use the 
same it is only necessary to swing the belt tightener up, so that 
the gear on the hub of feed cone meshes with gear which runs 
loose on splined bushing which is on lead screw; the number 




3 — Hand-forged lathe tools, making a com- 
plete assortment 
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Fig. 5 — Showing lead lap clamped to face plate of lathe and cylinder in 
place ready for lapping 

of feed changes to be had is limited only to the number of 
change gears with lathe. 

When furnished with quick-change gear, the mechanism per- 
mits of a change from one feed to another or from one thread 
to another, almost instantly. A wide range for screw-cuiting or 
feeding is obtainable and an index plate on the head stock makes 
all changes so simple that even an inexperienced hand can 
operate without trouble or mistakes. On the quick-change gear 
type of lathe there are no loose gears. 

The lead screw is large, of coarse pitch and accurate, and is 
rotated only when screw cutting. 

Automatic stop for feed disengages clutch on feed rod. 

Face plates, large and small, center and follower rest, counter- 
shaft with two friction pulleys, and wrenches are supplied with 
each lathe. 

When specified with order, taper and electric motor attach- 
ment of any style or make motor are supplied at extra cost. 

Lathe Tools Should Be Selected with Care 
for Roughing, Finishing and Chasing 
Threads 

If it is desired to "hog" a piece of alloy steel, the tool must 
be properly designed of suitable steel, carrying about 20 per cent. 

of tungsten, but 
tools of this char- 
acter are of no 
value when threads 
are to be chased or 
if finishing cuts are 
to be made. A fine 
grade of carbon tool 
steel will best do 
the intended work in 
the latter cases. 

Fig. 3 shows the 
set tools that will do 
any kind of a job 
on a lathe. 

The tools illus- 
trated in Fig. 3 are 
technically known as 
follows : 

1. Left side tool : 
2. right side tool ; 3. 
left side tool, bent: 
4. right side tool, 
bent : 5. heavy dia- 
mond point for cast 
iron ; 6. diamond 





Fig. 



10 — Portable electric buffer and grinder for 
garage service 



point for steel and 
wrought iron, right 
hand ; 7. diamond 
point for steel and 
wrought iron, left 
hand; 8. half dia- 
mond point; 9. 
round nose ; 10. wa- 
ter finishing tool ; 

11. cutting off tool; 

12. roughing tool ; 

13. thread tool; 14. 
bent thread tool; 15. 

inside turning tool; 16. inside thread tool. If tools are neces- 
sary, so are the facilities for their proper grinding, and one of 
the requisites is some means to keep the sharp point or edge 
"dressed." 

Dull Tools, Like a Dull Wit, Conspire Against 
Success 

Of the equipment that is available, the motor-driven center 
grinder shown in Fig. 4 is by way of an innovation that can be 
dispensed with, but it offers excellent advantages, among which 
mention will be made of the fact that the lathe centers may be 
dressed and taper 
fits may be made 
and ground to ex- 
actness. This tool 
is not so high-priced 
as to bar it from 
the owner's shop. 

The proper equip- 
ment of a lathe for 
repair work in- 
cludes : one 3-jaw 
universal chuck, one 
4-jaw universal 
chuck, one medium 
diameter face plate, 
one large diameter 
tace plate, one cyl- 
inder finishing lead 
lap, one drill-clamp- 
ing fixture, one 
angle plate designed 
for securing to 
cross rest (Fig. 5). 

In the case of the 
lead lap, as shown 
chucked or fastened 




Fig. 9 — Bench type of grinder for drill sharpen- 
ing and similar undertakings 



Fig. 7 — 24-inch drill press for use with inde- 
pendent compound table or as illustrated 



in Fig. 5, the "plug-hat" casting that is 
to the face plate as the case may be, the 
cylinder must be bolted to an angle plate as also shown, and the 
center of the bore of the cylinder must be on the axis of the 
spindle of the lathe. The lead lap, in the form of a disc about 
2 inches thick and in diameter equal to the bore of the cylinder 
to be lapped, is centered on the reduced extension of the plug 
hat fitting and is clamped between the end of the fixture and a 
cast-iron disc about 3-4 inch thick and about 1-2 inch less in diam- 
eter than the bore of the cylinder. 

In practice, when it is desired to refinish a cylinder, the lead lap 
is "sized," the clamp is tightened up, squeezing the lead disc out 
to a little more than the bore of the cylinder ; a sizing cut is taken, 
using a diamond-pointed finishing tool and allowing a slight 
"entering" taper so that the lead lap will start in the bore of the 
cylinder. If it is desired to lap out 0.010 inch, all that has to be 
done is to size the lap accordingly or make a 3 or 4-pass job of it, 
squeezing the lead out a thousandth or,two after each pass. In 
the passing of the lap. the lathe is started and the cylinder is fed 
in toward the revolving lap, doing the feeding by hand. After the 
lap enters it remains to feed the cylinder in for the distance of the 
bore and by feeding in and out, if the lap is coated with "Eureka" 
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grinding material (powdered glass with a binder to form a paste) 
the bore of the cylinder will be lapped out to the diameter of the 
lead lap and it will assume a round, true and polished surface. 

A big drill-press for the money, or, in view of the moderate 
first cost of this class of tools, is a grave temptation, but sensi- 
tiveness disappears as the size is increased. Get a drill press big 
enough for the work, but stop at that. 

If there is to be any extravagance at all, to have an independent 
compound table, as depicted in Fig. 6, would be a stroke of 
genius. This table would make a plain drill-press into a "uni- 
versal" of scope. 

For a 24-inch plain drill-press, as shown in Fig. 7, the inde- 
pendent compound table would be 18 by 24 inches, with a cross 
feed of 14 1-2 inches and a lateral feed of 15 1-4 inches. The 
height to top of platen is 20 inches. 

The drill-press as shown would be superior to a press combin- 
ing a table on account of the 24-inch vertical feed of the 21-inch 
(diameter) table, for many cases, although the drill-press as 
shown in Fig. 8, with compound table, is a very attractive tool. 

Sharpening Tools Is Something of a Task for 
an Expert — How About a Novice? 

Half of the battle in repairing work is to have sharp tools. An 
amateur, full of ambition, labors under the disadvantage that 

he works with dull 
tools. The reason 
for this lies in the 
fact that to sharpen 
tools takes skill and 
even the expert in 
the tool room of a 
plant has to pay a 
little attention in 
order to obtain the 
best result. For 
the amateur it will 
be best to include in 
his equipment some 
form of grinder, 
fitted with tool- 
holders, such as will 
aid him to properly 
"edge" his drills, 
lathe tools and such 
other tools as he 
will be likely to em- 
ploy in his work. 
Fig. 9 represents 

a bench drill grinder of low first cost that will be of considerable 
utility in this service. It is the part of wisdom to grind a dull- 
edge tool as soon as possible rather than wait until it is needed. 

For buffing and even grinding work of a certain class the elec- 
trically driven buffing and grinding equipment shown in Fig. 10 is 
a most desirable garage tool. With the flexible shaft it is possible 
to go around the car and clean up the brass work with but slight 

effort, while the 
quality of the pol- 
ish imparted will be 
unexcelled. 

To do without a 
grindstone ,is not to 
be thought of and 
to get a good one 
is wise. Fig. 11 
shows a 24-inch 
grindstone of a 
thickness of 3 
inches, mounted in 
an iron trough with 

fig. 6 — Independent compound table tor use , . . , , 

with a plain drill press shield water bucket 




11 — Grindstone for use 
garage 



private 





Fig. {I — 24-inch drill press fitted with compound 
table 



and pulley ready for 
the belt. 

The "forge" 
should not be too 
small. It is a great 
mistake to get a 
small "scientific" 
portable, so called. 
Select a black- 
smith's forge of a 
size that will serve 
well for quite heavy 
work. Fig. 12 is 
designed to do the 
intended work. 

What a tragedy it 
would be to fit out 
a small garage and 
to neglect to provide 
an anvil and tongs, 
adding a modest 
smith's equipment, 
including a few fire 
bricks and a braz- 
ing equipment, if funds are available, although brazing, as a 
general proposition, is not so desirable as to be recommended 
for a steady diet. 

A Good Small Tool Equipment for Bench 
Work Represents an Outlay of $100 

It is not the purpose here to outline the small tool equipment 
for a modest garage repair shop. Large sums can be expended 
in this way; $100 will cover the necessities. Get a limited 
number of good tools; include files that are standard; price 
is a secondary consideration in such matters. Perhaps a chain 
hoist will be worth including. And now that the story is ended, 
it will be observed that a milling machine and a shaper are not 
included. The former, if it is a worthy tool, runs into money ; 
if it is not a good one, why have it? The latter is to be done 
without. Use the forge instead; get accustomed to fashioning 
parts from convenient shapes of bar stock that can be had from 
the iron monger; put the iron in the fire and shape it under 
the hammer. 

From this point on it is a simple undertaking to so fashion the 
parts that they will 
go into place, using 
the machine tools 
available, supple- 
mented by bench 
tools, remembering 
that good files are 
of the greatest 
utility in the pro- 
cess. In the ordi- 
nary course, when 
an autom o b i 1 i s t 
goes into a hard- 
ware store to pro- 
cure files, he is 
easily satisfied with 
what is handed to 
him over the coun- 
ter by the sales- 
man, whereas in 
shop practice, care 
is taken in the se- 
lection of these lit- 
tle milling ma- 
chines, for such 

. Fig. 12— Blacksmith's forge of a sin- for use in 

tney are. a sma n garage 




Digitized by Google 



ioc>4 



THE AUTOMOBILE 



April 27, 1911 



What Characteristic Curves Show 

Method of Plotting Curves and How to Draw Conclu- 
sions from Them 



The characteristic curves of internal combustion motors 
can be plotted with the aid of any machine tltai gives 
the brake tests at varying speeds, and it is proposed 
to show in the following article from the pen of 
Henri Petit, which appeared in La Vie Automobile, 
hozv faults can be remedied which are made appar- 
ent through the fluctuations in the curve. 

BY the simple inspection of the lines of the hand, palmists 
are able to discover past events in the life of the client, 
and seem to be able to predict the future. It is proposed 
in this article to exercise a similar divination as to what takes 
place in an internal combustion motor. 

This task will be much simpler than that which falls to the 
lot of occult scientists, and with a little less imagination the re- 
sults that will be obtained will have the assurance that they will 
possess a greater degree of probability if not certainty. 

Every one can read the "hand" of a motor ; supernatural gifts 
are not necessary; all that is required is a little reflection. 

The mystic lines from which the conclusions are to be drawn 
are two in number, viz., the diagrams of the cyles and the curve 
called the characteristic of the motor. It is proposed to review 
the latter first. Presuming that the reader has some idea what 
the characteristic of a motor is, it will only be necessary to give 
a brief description of same to define it. 

Take two lines, drawn at right angle o x and o y, as shown 
in Fig. 1. After starting the motor it is put on a brake test in 
order to find the power given off during the whole time that it is 
running. It is of no moment what type of brake is used, whether 
it be the old Prony brake, the Renard moulinet or the con- 
ventional dynamo. No matter what the type of instrument, it 
will give the power of the motor at every period. The 
tachometer will give the angular speed which it is possible to 

measure off in revo- 
lutions per minute. 

With the motor 
running at a given 
speed Vi the corre- 
sponding power will 
have a value that 
can be determined, 
P,. Mark off on the 
line ox a length 
0V1 proportionate 
to the speed Vi. 
From the point Vi 
draw a perpendicular 
line which will give 
the length Vi M, 
proportional to the 
power. By this 
means we obtain a 
certain point Mi. 
With a variation of 
speed the power will 
vary also. If the 
same method is fol- 
lowed for all speeds 
V„ V„ V, and Vn 
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Fig. 1 — Curve of a motor for its different angular 
speeds. 



' p 












/ 








J* c 






a/ 












w 


0 










Fig. 2 — Straight line characteristic between 
the points A and B. The coupled motor re- 
mains perfectly constant up to a certain limit 
of speed, which shows that the motor is being 
well nourished. 



it will be possible to obtain a series of points M„ M„ M, and Mn. 

The characteristic of the motor is obtained by joining all the 
points M by a continuous line. 

Examination of the Characteristic Will Not 
Permit Us to Foretell the Future of the Motor, 
but at Least Will Form a Basis for Determin- 
ing Some of Its Qualities as They Are 
Presented 

The average characteristic of a motor is shown in the form 
presented in Fig. I. It starts at a point Mp, which corresponds 
to the lowest speed at which the motor will run with regularity. 
With an increase of speed of the motor the power increases as 
well, which is shown by the rising curve. This takes a form 
of a straight line at first and then develop a decided curve, which 
increases. 

The maximum 
power is obtained 
at a certain speed, 
and for the mo- 
ment let this speed 
be known as the 
critical speed. If 
the speed is in- 
creased still fur- 
ther the curve falls 
off slowly at first 
and quickly after- 
wards. A time will 
arrive if the speed 
is increased when 
the motor will only 
have sufficient 
power to overcome 
the passive resist- 
ances ; the avail- 
able power will be 
zero and the curve 
will intersect the 
line o x at the 
point Mo. 

It often happens 
that in order to 
study the character- 
istic of a motor one 
cannot do so with- 
out considering this 

limit point ; the motor will not in some cases be able to resist 
the forces of inertia engendered by this speed of rotation. 

The examination of this curve of each motor will furnish val- 
uable indications. First of all it will be a means of seeing be- 
tween what limits the motor can run ; and for this purpose it is 
a simple matter to mark off on the line o x the speeds from which 
to find this out. 

If the curve starts off as in Fig. 2, in a straight line, it will 
show that the power is for the corresponding speed proportional 
to the number of revolutions. 

The coupled motor runs uniformly, therefore the power per 



Fig. 3 — The motor is capable of running 
at high speeds if the branch, C D, of the char- 
acteristic does not decline too abruptly toward 
the axis u 




Fig. 4 — Pointed characteristic. This denotes 
a vigorous motor, very powerful, and whose 
efficiency is usually good. This type, however, 
lacks stability and the picking up abilities are 
sometimes slow if the car is driven at a com- 
paratively reduced speed. But a timed accelera- 
tion can be made with great vigor and rapidity. 
Such motors are used in racing. 
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revolution is likewise uniform. This goes to show that the 
motor is getting sufficient gas, that the size of the valves is 
sufficient and that its volume is well filled. It is therefore 
necessary to endeavor to obtain the rectitude of the character- 
istic as far as possible along the line; it is an indication of a 
large amount of power and often good efficiency. 

The position of the maximum is not without some importance. 
If the greatest power is obtained at a high rate of speed the 
same conclusion can be drawn as before, viz., the motor is being 
well nourished. Further, it is possible to affirm that the motor 
is well balanced; for if it were not so as a matter of fact the 
vibrations set up by the high speed would soon have absorbed 
the available power. 

The Speed Corresponding to the Terminating 
Point of the Characteristic Will Be Increased 
in Proportion to the Manner the Motor Is 
Well Nourished, and Especially if It Is Well 
Balanced 

It is well understood that the carbureter should be correctly 
regulated for all speeds, and that the ignition should have the 

requisite amount of 
advance. If the car- 
bureter chokes, the 
characteristic will be 
curtailed without in 
any way laying the 
fault at the door of 
the motor. One of 
the most interesting 
points to study is 
the form of the 
characteristic in the 
neighborhood of the 
maximum point. 
One finds that in 
practice (especially 
in aviation motors) 
that the motor is 
called upon to run 
in the vicinity of 
the critical speed 
most of the time. 
The gear box has 
no other reason for 
existence except to 
allow of the maxi- 
mum power to be 
maintained. 

If the curve has a 
decided apex the 
motor is lacking in stability, as indicated by the rapidly drooping 
curve shown in Fig. 4, which means that as soon as the speed 
gets beyond the critical speed the power will drop off in a marked 
degree. 

The weight efficiency, on the other hand, will generally be 
high, especially if the ascending line of the curve is almost 
straight. This is what takes place in racing engines. Such 
motors accelerate quickly, as the effort to be overcome is con- 
siderably less than the available power. They are known as 
"vigorous" motors, and generally have a high compression. On 
the other hand, they die off with remarkable speed the moment 
they are allowed to slow down under a load which is too much 
for their speed. In the hands of a capable driver they can be 
made to give exceptional results, but in the hands of a novice 
perform badly. It is well to bear in mind that pointed curves of 
this description are not sought after for ordinary touring cars. 
Constant changing of speed would be necessary, and it is the 
aim of designers to obviate this as much as possible in cars of 
the present day. 



Fig. 5 — Flat characteristic This denotes a 
soft motor with not much vivacity, but at the 
same time possessing great elasticity. It takes 
up the load well, but slowly. As will be seen, 
the tone of stability is more or less constant 
between 700 and lSOO revolutions per minute 




Fig. 6— Poor nourishment or too late open- 
ing of the exhaust valve. The characteristic 
in the portion A B should be much nearer to 
the tangent of the original A. C. An examina- 
tion of the m anagraph card is necessary to 
complete the diagnosis 
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Fig. 7 — Badly balanced motor. The nourish- 
ment is good, which is shown by the straight 
line, A B, of the characteristic But the part 
C D shows that the motor is not capable of 
turning fast and that its power falls off ab- 
ruptly the moment the critical speed is passed 



If the characteris- 
tic curve, however, 
is "flat," and pre- 
sents a broad curve 
at the maximum 
point, the motor will 
possess qualities and 
defects in the oppo- 
site direction. It will 
have stability; that 
is to say, its power 
will remain more or 
less constant within 
the large limits of 
its speed variations. 
Its weight efficiency 
will be low and be- 
longs to the motors 
of the old school. 
If they are on the 
soft side they will 
have as a compen- 
sation lasting qual- 
ities in service. 
Motors are like 
individuals, who, 
through too great 
activity, become old 
before their .time. 
To obtain results 

from such a motor there is no necessity to be a finished driver. 

In conclusion it is possible to state what deductions can be 
drawn from studying the characteristic curve of a motor, and 
exemplify them by some examples of bad forms of this curve. 

Fig. 6 shows a motor that accelerates badly, probably due to the 
fact that the regulation of the carbureter is incorrect or the 
amount of clearance of the valves is insufficient at the seats. 

Fig. 7 relates to a motor that cannot be accelerated, which is 
apparently due to want of balance. 

Fig. 8, where the characteristic has points of inflection, shows 
some disorder in the running between the speeds »i and <•>». The 
tester should look for the cause of this unusual falling off in 
power. 
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Fig. 8 — Characteristic with poults of inflec- 
tion shown at A B C, which denotes an error 
in dimension or an anomaly in the running of 
the motor often due to carburation. The char- 
acteristic should follow the dotted line, A C 



Automobiling in E-gypt 

The land of the Khedive not only boasts of two live automobile 
clubs, but the country is becoming a favorite touring ground. 
It must be remembered, however, that should it become 
necessary to ship a car by train the charges will be exceed- 
ingly high. 

EGYPT possesses two famous automobile clubs. The leading 
one is located at 25, Saharia Mada Begh, Cairo, the secre- 
tary being M. Jean Prokop. Temporary members (visitors) are 
required to be introduced by a member of the club. The other 
notable automobile club is located in Alexandria. The secretary 
is Mr. A. O. Grafton. 

In purchasing return tickets between the principal railway 
stations in Egypt passengers are allowed four days, including 
the day the ticket is issued, to use it. But an exception is made 
in the case of return tickets from Cairo or any railway station 
north of Cairo to Luxor or any station south of Luxor, such 
tickets being good for eight days, including the date of issue. But 
in the event of the desired transportation of automobiles by 
train it behooves the passenger to arrange plenty of time before 
the day of starting, as automobiles and all sorts of luggage, 
except such as is carried by hand, are taxed to the limit. Nothing 
in the way of big parcels goes free. 

There is a fine automobile road from Cairo to the famous 
Island of Ghezireh, two miles distant, across the Nile. This 
fashionable suburb affords splendid roads for automobile driving. 
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Wheels, Ancient and Modern 

With Some Account of THeir Origin and Manufacture 



At the regular meeting of the Royal Society of Arts 
(London) on April 7 the principal paper, of which 
the following is a digest, was read by Henry L. 
Heathcote, BSc. The object of the paper was to 
present an account of some of the most ancient and 
most modern wheels, to describe their form, the ma- 
terials used in their construction, and, as far as pos- 
sible, the methods employed in their manufacture. 
Mr. Heathcote limited his argument almost ex- 
clusively to vehicle wheels, no attempt being made to 
follow the application of wheels in the many arts 
which employ them. (First installment.) 




T 



ig. 1 — Element of wire 
rel, indicating the stresses 



wheel . 

in rim and hub under service 
conditions 



HE important advances which 
were made by the ancients 
when they began to employ 
wheels and rotating members in 
their mechanical contrivances, and 
the manifold latter-day develop- 
ments and arts in which they are 
indispensable, form a chapter so 
vast as to preclude even the briefest 
summary. 

There is a humanitarian as well 
as a scientific interest in this 
study of wheels. Throughout the 
ages, the use of wheels has 
played a crucial and ever-active part in the development of the 
means of intercommunication, now become so rapid and fre- 
quent as to form the ineradicable and predominating feature of 
our time. We know now how closely rapid intercommunication 
and civilization are bound up together. Bearing this in mind, one 
need feel no compunction in drawing inferences as to the degree 
of civilization of the ancient peoples from their wheels. The 
ancient Egyptians employed wheel vehicles for many purposes, 
and particularly for war, but the Israelites they held in bondage 
had no chariots at that time. This stood them in good stead 
when crossing the Red Sea; the Israelites crossed safely on 
foot, but, according to Holy Writ, the wheels of the Egyptian 
chariots became (taking the marginal reading) bound so "that 
they drave heavily." This, which happened about 1490 B. C. 
is the earliest record I have found of wheel trouble, but for 
which the Israelites might never have reached the Promised 
Land. 

Origin and Evolution of the Wheel 

The actual origin and inventor of the wheel are lost in the 
mists of antiquity. The use of it appears to have originated in 
the East and spread westwards. Doubtless the nomadic tribes 
would be among the first to discover the advantages of wheels. 
This may account for their widespread use at a very early date. 
The oldest Indian literature mentions wheels, showing their 
use as parts of vehicles as far back as 1700 B. C. This is about 
the date of the first reference to wheels in Holy Writ. 

Those who seem most competent to judge agree that the 
wheel took its origin from the cylindrical tree-trunks which were 
placed as rollers under a load. Probably the first vehicle was 
the sledge, the rollers being used when heavy masses had to be 
drawn. Rollers being in demand, and heavy ones being dif- 
ficult to handle, it is likely that long ones were cut up to make 



small ones. The desirability of fixing these would soon become 
felt. Precisely "how this was done we do not know, but con- 
jecture suggests that the middle may have been grooved out to- 
permit of a staple or pegs on the sledge engaging with the groove 
and preventing it running along or sideways. This groove may 
have come to extend the whole width of the sledge. A natural 
sequence would be to build this form up out of three parts— two- 
disc-wheels and one axle, the axle being prevented by pegs from 
rolling away underneath the cart. Solid wheels were used by 
the less civilized nations of Asia Minor, and on the farm-carts- 
of classic times. Virgil refers to solid wheels built up of three 
planks held together by an iron hoop, and this form is said to- 
be still in use in Southern Italy and to make a loud creaking 
noise as it turns. Some of the old Chinese pictures show solid 
wheels with holes cut out, possibly for lightness, but more 
probably to admit a pole for skidding the wheel on a decline. 
This is an ancient method of braking, from which has arisen the 
phrase "to put one's spoke into another man's wheel." 

As late as thirty years ago bullock carts were in use in Lisbon 
with only two such pegs to keep the axle in position. The body 
of the cart could be lifted right off the wheels, and even now 
solid wheels and axle are hewn in one piece out of tree trunks 
and used for carts in the northern provinces of India. Solid 
wheels with iron axles are also used. 

Splitting must have been a serious cause of trouble in ancient 
disc wheels. Some that are still extant, dating from 1550 b. c, 
show bad splits and leathern thongs binding the parts together. 
Segments of tree trunks would necessarily have a limited diam- 
eter, and though the large ones would prove better runners on 
rough roads they would be more likely to split This may have 
led to planks being nailed together, some crosswise, and the sur- 
vival of the fittest would account for their persistence. From 
this to radial planks cut parallel to the grain is 'not a long step, 
and from radial planks to spokes is a natural sequence. 

The Wheel and Religion 

In India the wheel entered largely into the native rites of 
worship. Some of the religious writings contain an account of a 
mystic wheel with a nave and tire and a thousand spokes. The 
connection between the wheel and religion has been investigated 
by W. Simpson. The wheel was symbolic of the apparent ro- 
tation of the sun and stars, the worship of which led to the use 
of praying wheels, circumambulation, processions, and other "cir- 
cular" rites. 

At this time, to speak of a man as being "like a wheel" was as 
complimentary as it now is uncomplimentary to call anyone a 
roue. It is interesting to note, in passing, that this degeneration 
probably arises out of the connection between vice and the use 
of the wheel as an instrument of torture. 

It appears that India was not the only place where the wheel 
was held in veneration. M. Gadioz has discovered that there 
was a deity whose most prominent symbol was the wheel. Most 
of the figures of this god of the wheel are found upon French 
soil. The oldest represent Saturn holding up an eight-spoked 
wheel in the left hand; many show a six-spoked wheel. These 
date back to Teutonic times. Later the Gaulish Wheel-God 
became Romanized, and the figures take the form of a Roman 
holding a ten-spoked wheel. Altars have been found with an 
eight-spoked wheel carved on them. The Gauls of antiquity 
wore small wheels as amulets, some of which are to be seen in 
the British Museum, and are of bronze and about the size of 
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a penny. Other wheel amulets were of gold, silver, lead and 
even terra cotta. From the number that have been found in 
rivers and at fords it has been inferred that they were offerings 
to pacify the River-God and procure a safe crossing. Most of 
these have four spokes and a heavy rim. 

The form of punishment known as breaking on the wheel is 
a survival of sacrificing to the Sun-God or Wheel-God, just 
as hanging is a survival of sacrificing to the Wind-God, and 
the institution of this horrible custom in France is doubtless 
connected with their greater familiarity with the Wheel-God. 
In 1534 this was the treatment reserved for highway robbers: 
The condemned was first placed on a sort of St. Andrew's Cross 
with his limbs hanging between the four pieces of wood. The 
executioner then broke his arms, fore-arms, thighs, legs and 
chest. The victim was then attached to the rim of a small 
coach wheel suspended in the air by a thick post, the broken 
arms and legs were tied together behind his back and the wheel 
rotated. 

Chariot Wheels 

We will now consider some of the early wheels a little more 
closely. The use of these for chariots led to a very advanced 
development even at a very early date. 

The invention of chariots is ascribed by some to Erichthonius, 
son of Hephaestus and King of Athens, who flourished about 
1460 B. C. ; by others to the priest Trochilus or his son, Trip- 
tolemus. Homer described Telemachus as traveling from Pylos 
to Sparta in a chariot provided for him by Nestor : 

The rage of thirst and hunger now suppress'd, 
The monarch turns him to his royal guest; 
And for the promis'd journey bids prepare, 
The smooth-haired horses, and the rapid car. 

Probably, however, chariots had long before this been in use 
among the Egyptians. In Holy Writ we find two references to 
Egyptian chariots in use about 1715-1705 B. C. Chariots were, 
with very few exceptions, two-wheeled vehicles. 

Design of Early Wheels 

Egyptian Wheels. — The Egyptian chariots, as shown by their 
sculptures, were easily carried by one man, and were, therefore, 
quite light. It is worth noticing, too, that the wheels were placed 
as far back as possible. In this position part of the load is borne 
by the horses. Since the chariot was so light this design could 
scarcely have been chosen to save them ; the object must have 
been to lessen the load on the wheels and to reduce the shock 
transmitted to the rider. 

The first slide shows a wheel found in the tomb of the 
Egyptian Tuiyu (1583 B. C), now in the Cairo Museum. Round 
the rim is placed a leather tire, so that the mighty dead should 
be protected against the shocks of the road when traveling 
during his second time on' earth. 

The Egyptian war chariots generally have six spokes, a few 
have eight and others twelve; their private cars had only four. 
The spokes were usually round. The felloes were strengthened 
at the joints with bronze or brass bands, and the rim was a 
metal hoop. An Egyptian wheel has been found having a 
wooden tire in six butt-ended segments and a felloe in six seg- 
ments lapped at their ends. The rim segments have four slots 
near the felloe, and bands of rawhide are passed through these 
slots to bind the rim and felloe segments together. The spokes 
are round and tapering near the nave and square and tapering 
near the rim. They are provided with dowels at each end and 
a slot near the nave end, probably for a metal band. The 
diameter of this wheel is 3 feet 1 inch. In Egyptian wheels 
the axle-trees do not rotate, and the wheels are kept on by 
small linch-pins. 

One of the Egyptian paintings in the British Museum shows a 
wheel with a nave in one piece and sockets for the six round 
spokes. .At the end of each spoke is a T-piece, which forms a 
socket both for the spokes and for the segments of the tire. 
There is also an Egyptian wheel in the British Museum. This 
is of wood, disc-shaped, flat on both sides and probably off a 



cart or truck used about 1550 B. C. It is still in excellent 
preservation and is about 2 feet in diameter, about 7 inches 
thick, with a cylindrical hole at the center about 7 inches in 
diameter. It appears to have been cut from a solid tree trunk. 

Assyrian Wheels. — The Assyrian sculptures show three 
forms of wheel: (1) Four-spoked, with heavy rims and tires 
for heavy carriages. Some of the hand-carts shown in the 
sculptures have four very broad spokes, which look like boards. 
(2) Eight-spoked, with three concentric rings in the rim, the 
outermost being the tire proper, and spokes fitting into sockets 
at the nave. These were for chariots. (3) Wheels with nail 
tires. This slide shows the chariot of an Assyrian king, As- 
surbanipal (date 668-626 B. C). Judging from the height of 
the horses and size of the men, these wheels must be from 5 
to 6 feet in diameter. Note the tapering spokes, heavy-studded 
tire and four gaiters to keep the tire on the rim. Occasionally 
we come across Assyrian wheels with twelve spokes. This 
slide shows a warrior's chariot with captives in front. The 
wheel is not more than 3 feet 6 inches to 4 feet in diameter. 

The next slide shows the hunting chariot of the Assyrian 
king Assurnasirpal. These wheels are much smaller than the 
last, probably not more than 2 feet in diameter. You will note 
how very massive the tire parts are in these wheels. The six 
spokes are comparatively slender. This suggests that they were 
either made of metal or that they presented their edges toward 
the outside. The tires are generally built up of four, five or 
six segments, the joints being sometimes at the spokes and 
sometimes between. 

Persian Wheels. — The Persian relievos also show an ad- 
vanced development. This slide shows a wheel with twelve 
ornamental spokes fitting into a rim carrying a studded tire. 
These studs were doubtless intended to keep the metal tire on 
the wooden felloe, but their number suggests strongly that, 
even in those very early times, they appreciated the need for 
some non-skid device. 

Among the discoveries in South Germany are some iron 
tires, all that remains of the chariot buried with some dead 
warrior. These tires are about 40 inches in diameter and are- 
covered with radial spikes on the inside. On the outside are 
still left the overlapping scale-like heads of nails, just like the 
Assyrian and Persian tires we have seen on the screen. 

Cyrus, King of Persia about 560 B. C, made several im- 
provements in chariots and chariot wheels. We are told that he 
noticed how easily the wheels broke and built them stronger. 
He lengthened the axle to give chariots more rigidity, and at 
each axle end of the war chariots he fixed a horizontal scythe, 
and underneath the chariot other scythes with their points turned 
toward earth. 

Grecian Wheels. — The Greeks preferred wheels with four 
spokes. Some Greek vases (800-500 B. C.) show racing chariots 
with wheels having four flat spokes. This slide is from a terra- 
cotta relief and shows Paris abducting Helen. You will note 
how very crude this wheel is compared with the approximately 
contemporaneous Assyrian and Persian examples. The flat 
side of some Grecian spokes is wider at the nave than at the 
rim and parallel to the axle. Strengthening pieces appear al- 
ways to be used at the junction of the rim and spokes, and the 
tires are in segments — generally four or more — of flexible wood 
kept in place by an outer iron tire. This slide shows a racing 
chariot with eight spokes. Like the former, this Grecian wheel 
is quite small, probably not more than 20 inches in diameter. 
The slide- shows the reins tied round the body of the charioteer, 
which, as you may remember, was their custom. The metae 
are the conical posts which marked the turning point; the spina 
is the low wall (or spine) running down the middle of the 
racecourse and round which the competitors had to drive. One 
vase (about 700 B. C.) shows a racing chariot with two spokes 
and two bars at right angles to these from one side of the rim 
to the other, but not passing through the nave. These wheels 
were made to rotate on the axle. The nave had an external 
ring of iron, into which the spokes fitted, and a flat ring 
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supported by a linch-pin prevented the wheels from coming off. 
Their diameter was for the most part under 30 inches, and the 
two wheels were nearly 7 feet apart. 

Materials Used in Ancient Wheels 

The early Egyptian carriage wheels were made of wood, and 
some of these are still in existence. Their sculptures show 
their methods of bending the felloes and rims, spoke making and 
wheel building. The spokes were shaved to make them round 
and smooth. The Egyptians knew how to produce iron as far 
back as 3733 B. C, but it was among the Assyrians that this 
metal was most freely used for the production of tools, weapons, 
and ornaments, and the Egyptians probably learned many of 
the uses of iron from them. We have already seen how the 
Assyrians applied their skill in metal working to wheel making, 
and doubtless their progress in this direction is closely con- 
nected with their military success. 

According to Holy Writ, the wheels of Solomon's laver car- 
riages (about 1000 B. C) were bronze. We read: "Their axle 
trees and their naves and their felloes and their spokes were all 
molten." At the time of Judah (about 1440 B. C.) we read of 
the dwellers in the valleys of Palestine having chariots of iron. 
This probably refers to forged iron; cast iron was probably 
not known till after the time of Homer (about 900 B.C.). The 
first Grecian wheels were made of oak. This slide shows the 
wheel of a funeral car, which appears to be made entirely of 
wood, except for the tire. The later Grecian wheels were made 
entirely of bronze. The next slide shows a bronze two-horse 
chariot. Homer speaks with enthusiasm of copper tires (Iliad 
5, 722 et seg.) : 

Quickly Hebe fixed on the chariot the rounded wheels of copper, eight 
•poked, around an iron axle; their felloes were indeed of gold, imperish- 
able, but around tires of copper were firmly fitted, a wonder to behold. 

Whether this was a detachable spare wheel that the Goddess 
of Youth was fitting to the chariot we are not told, but it is 
interesting to note how gold felloes pale into insignificance beside 
copper tires that did not easily come off. 

There are some antique bronze chariot wheels still in existence 
at Toulouse. These are 54 centimeters in diameter and have 
naves 40 centimetres long and 7 centimetres in diameter. The 
spokes are five in number, and there are deep recesses in the 
felloes to take the tires. The rivets used for fastening on the 
wooden tires can still be seen in the felloes. 

Of early British wheels I have no examples to show. Caesar, 
you may remember, found, our ancestors possessed of war 
chariots which they managed with great skill, implying a long 
previous acquaintance with the use and manufacture of wheels. 

Ancient Wheels — General Considerations 

Before leaving these ancient wheels it is, perhaps, worth paus- 
ing a moment to consider their main features from one or two 
present-day points of view — e.g., strength, serviceability, and ap- 
pearance. In those times torque would only be applied to a 
wheel in its plane when occasion arose to put the shoulder to the 
wheel. They were not built to transmit torque, so when the 
Egyptian wheels sank in the sand of the Red Sea they gave 
trouble. The same must have happened in many other cases. 
Every time a car or chariot curved to the right or left a thrust 
on the rim would be developed perpendicular to the plane of the 
wheel, its magnitude depending on the weight, speed and flex- 
ibility of the car, the radius of the curve and the character of 
the ground. The tendency of this would be to break the spokes 
near the nave. In overcoming this there are two paths open 
to the designer, one is to dish the wheel, the other to strengthen 
the rim — the former is the modern way, the latter was the 
method adopted by the ancients. The Greeks, as we have already 
noticed, provided strength to resist side thrusts by sometimes 
employing spokes wider near the nave and with their flat side 
parallel to the axle. This was also the method employed for 
building one of the London Omnibus Company's wheels which 
came under my notice a few years ago. 

With regard to serviceability it is probable that these ancient 



wheels would work loose where the spokes enter the felloe and 
nave. This would lead to loud creaking and groaning, and 
probably partly explains why we read of the mother of Sisera 
listening for the noise of his chariot wheels and not for the 
sound of his horses' hoofs. No doubt the sockets employed in 
the more recent of the ancient wheels served to strengthen the 
joints and minimize the noise. 

With regard to appearance, even in very early times they 
preferred wheels with more spokes (eight and twelve) for war 
and State purposes. Where the wealth of Solomon made it 
possible bronze wheels were preferred, and among the aesthetic 
Greeks the all-bronze wheel found considerable favor. 

The foregoing account, incomplete though it is, will be suf- 
ficient to show that there was considerable variation in the de- 
sign and materials employed by the ancients in wheel making. 
Even the wheels of the same country differed considerably 
among themselves. As early as 500 B. C. wheels had reached 
a very advanced stage of development even in Europe, due 
partly to their use in war, partly to the sports of the Stadium, 
and partly to the rough roads and tracks which they had to 
traverse. 

Modern Wheels 

The Suspension Wheel.— We will now pass on to the next 
stage in wheel development, which dates from the use of bicycles. 
During this gap of about 2500 years the only changes of any 
importance were the dishing of wheels to resist lateral stresses 
due to ruts and rounding corners, and arranging the spokes on 
two cones instead of one. This last was done as early as 1828, 
and is still used at Woolwich Arsenal in building ambulance 
wagon wheels. Strange though it may appear, wheels were not 
used generally for facilitating transit in Britain till compara- 
tively recent times. The very first carriage was made for 
Queen Elizabeth in 1568; the first that plied for hire in London 
were in 1625, and the first stage coaches were in 1659. Broadly 
speaking, all the early wheels were compression wheels with 
radial spokes. The introduction of the suspension wheel for 
bicycles marked a great advance in the shock-absorbing powers 
of wheels. The first bicycle wheels were compression wheels, 
and had wooden spokes and rim with an iron tire. The wheels 
were just ordinary light carriage wheels. The curved member 
connecting the back axle to the top of the front wheel is not 
altogether unlike that used in the chariots we have been looking 
at Later bicycle wheels had radial wire spokes, which, being 
in tension, kept the rim in position. In the older wheels the 
rim was normally in tension, and the spokes and hub in com- 
pression. In a suspension wheel the spokes and hub are in ex- 
tension, while the rim is in compression. It is a common, though 
not unnatural error to suppose that the spokes of a modern 
bicycle wheel are sometimes in compression. As a matter of 
fact, they are always in tension, even those between the hub and 
the ground, when a heavy rider is in the saddle. 

A suspension wheel has very little in common with a sus- 
pension bridge. If a number of contiguous canal bridges were 
built in a circle right round the earth, and the earth cored out, 
the resulting structure would much resemble a large wooden 
wheel, in which the compression due to the shrunk-on rim was 
replaced by that due to gravity. A like series of suspension 
bridges would, however, be quite unlike a wire wheel. In the 
latter there are no members whatever in compression between 
the rim and the hub, and its structure is more nearly related to 
that of a trellis which can be prevented from falling in in one 
direction by compression at right angles. 

Fig. 1 represents one element of a wire wheel. If tension be 
applied to the spokes, the rim and hub would move towards 
one another were it not for the effect of the other segments; the 
resistance to the compression forces in the rim, and to the 
bursting stress in the hub shell prevents this movement. When 
compression is applied between the bottom of the rim and the 
hub-center of such a wheel the tension of each spoke will, if 
the rim is inflexible, decrease proportionately to the cosine of 
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the angle between the spoke, or, rather, the projection of the 
spoke in the plane of the wheel, and the direction of compres- 
sion. When the cosine becomes negative, as when the spoke is 
above its horizontal position, the decrease becomes, of course, 
an increase, having its maximum of spokes on the upper part 
of the wheel pointing in the direction of the compression. Ob- 
viously, the spoke tension should never fall to zero nor rise 
above the elastic limit, and these limits help to regulate the 
choice of the initial spoke tension. 

The Tangent-Spoke Wheel. — The tangent-spoke wheel, in 
which the spokes are tangent to a circle having its center at 
the axle and are not normal to the rim, probably owes its origin 
to the curved arms used in driving pulleys and fly-wheels for 
transmitting considerable torque. This slide shows a bicycle 
of the transition stage — most of its spokes are radial — or nearly 
so; the rest are tangent to a circle of large diameter. The next 
slide shows an early tangent-spoke bicycle wheel, in which all 
the spokes are tangent to the same circle. Both ancient and 
modern radial-spoke wheels are capable of transmitting a cer- 
tain amount of torque, but the amount is limited, and depends 
not only on the bending strength of the spoke, but on the rigidity 
of its attachment to both rim and hub. Since no material has an 
infinite elasticity, it follows that however thick the spokes may 
be there must be a certain amount of twist of the hub (in the 
plane of the wheel) relatively to the rim, or no drive can be 
transmitted. When the torque is considerable — as in a motor- 
car rear wheel — the actual twist sooner or later rises above that 
corresponding to the elastic limit at some or all of the spoke 
attachments, and this leads to gradual loss of rigidity and to 
creaking, and, in some cases, even to charring owing to rubbing. 
In a radial-spoke bicycle wheel subjected to a torque in its 
plane, the hub must rotate relatively to the rim until the spokes 
are tangent to a small circle. If the average tension on the N 
spokes is t. when transmitting the torque T the tangent circle 
will have a radius — 

T 

r — — approx. 
N/ 



Applying this to a bicycle wheel with fifty spokes, and assum- 
ing the pull in the chain to be 300 pounds (which is about that 
due to a vigorous jerk), the chain ring to be 3 inches diameter 
and the hub flange I 3-4 inches diameter, if the average final 
spoke tension be 80 pounds, it is easy to show that the hub will 
twist 7.35 degrees relatively to the rim. 

In a tangent-spoke wheel the hub must also turn relatively to 
the rim, but the angular movement is far less. In this case 
torque has the effect of increasing the tension on half the spokes 
and decreasing it on the other half. Reverting to Fig. 1, if the 
initial tension on AB and CD be t and the added and sub- 
tracted tension be p, the torque due to 

AB will be (/ + p) r, and to 
CD will be (/ — />) r. 

The difference of these is the resultant torque due to this ele- 
ment — 

N 

.*. Total torque = — X (tr + pr — tr + pr) 

2 

.'. T = N/>r. 

Which is independent of the initial tension / provided (/ — />) 
is a positive quantity. 

If the tangent circle be of the same diameter as the flange in 
the previous case, it is easy to show that, for fifteen-gauge 
spokes elasticity 10,000 tons per square inch, the twist of the 
hub for the same push as before will be 0.1 1 degrees, or about 
one-seventieth that with radial spokes. This greater rigidity in 
torque transmission places the tangent-spoke suspension wheel 
far ahead of both radial compression and radial tension wheels. 
It has long been universally used for bicycles and motor-bicycles, 
and is now enjoying popularity in its application to motor cars. 

The radial wheel has to be subjected to great radial tension or 
compression in order to impart the necessary torque rigidity. 
In the tangent wheel the necessary torque rigidity can be at- 
tained without imparting excessive radial rigidity. As a result 
of this the tangent suspension wheel can be made capable of ab- 
sorbing shock. A comparison of a suspension wheel with a 
section of a tire will bring this out more clearly. 



Waldo Improving' Fire Equipment 

Chief Lally Advocates Garage Fire Prevention 



Automobile fire-fighting equipment is being examined 
for use in New York City under the impetus that 
Commissioner Waldo is giving the activities of the 
Department. Chief Thomas Lally, at the Brooklyn 
headquarters, is pushing experiments upon the meth- 
ods that his wide and successful experience tells him 
are more to the point than responding to an alarm. 
Between fire prevention and inside fire-fighting as 
advocated by the "Chief," and the purchase and use 
of automobile equipment such as will permit of 
promptly responding to alarms and the effective use 
of the high-pressure system that is now in shape to 
take advantage of in this exacting work, the situa- 
tion looks promising. 

SCIENTIFIC fire prevention is the subject that Chief 
Thomas Lally took for his theme in his discussion of 
fire-fighting before the American Society of Architects at 
its meeting in Brooklyn on Monday night, and the scope of the 
discussion proves to be of interest to the automobile fraternity 
on account of the suggestions that were offered for the preven- 
tion of disastrous fires in garages. The chief said : " 'No Smok- 



ing* is a good sign to put in a conspicuous place in every build- 
ing, but it must not be inferred that this sign will put out a fire 
in a garage if a thoughtless person throws a lighted match on 
the floor and it lands in a heap of oil-soaked waste. Before 
presenting details of the fire-fighting problem in garages it will 
be to the point to recount the difficulties and note what the nature 
of the obstacles are and how stubbornly they resist treatment. 

"Remembering that garage floors, and repair-shop floors in 
particular, are frequently heavily coated with grease, it must be 
apparent to the thinking citizen that when a fire is started 
under such conditions water will be of no value, unless to help 
spread the flame. Unfortunately, grease and oil remain on 
the garage floor all the year round, due to the fact that washing 
the floor with water fails to remove them. There is only one 
way to get rid of the grease on the floor, particularly in view of 
the fact that it penetrates to a depth into the chinks and boards 
of which the floors are too frequently made, and that is to 
saponify the grease. In order to reduce the accumulations of 
oil and grease to soap before they can be removed it is necessary 
to use about 10 pounds of caustic soda to 75 pounds of fat, 
adding water to make a solution, it being true, of course, that an 
equivalent amount of alkali in the form of soap will suffice for 
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the purpose; but the point to be made here is that saponification 
is essential to the success of the project. It would be an ex- 
cellent idea were it compulsory, on the part of keepers of 
garages, to wash down the floors with a caustic solution at 
least once a week in order to remove the grease from the floors 
or wherever it is permitted to accumulate. 

Fire-Prevention in Garages Is a Mere Matter 
of Supplying Enough Fresh Air to Prevent 
the Accumulation of Explosive Mixtures 

"Gasoline, as it is used for automobile fuel, if it is allowed 
to escape from its receptacles, will vaporize in the air, and, as 
experience has shown, the time is likely to come, even in well- 
maintained establishments, when some gasoline will escape and 
an explosive mixture will obtain. This does not always mean 
that there will be a fire — it is necessary to inflame the mixture. 
We may call it a coincidence if a man comes along, strikes a 
light for his cigarette, and throws the match, while it is still 
burning, into the medium of explosive mixture, and the victim 
will be fortunate if he lives to relate the circumstances. If 
there are 300 automobiles stored in a building, and each car 
has a gasoline tank with a small amount of gasoline in it (say 
one pound of liquid), there will be 4,000,000 British thermal 
units of heat in this body of gasoline, although the keeper of 
the garage will say, in all sincerity, that there is no gasoline in 
the building. In the meantime, it is fair to say that there is 
scarcely a gasoline tank on a car that will not hold more or less 
a pound of gasoline (partly on the inner surfaces, and for the 
rest, in pockets) after the tank is drained out. If one tank 
ieaks and 20,000 British thermal units of heat are so placed that 
a match will do the rest, the balance of the heat (4,000,000 
British thermal units) will be so placed that a serious con- 
flagration is the only expectation. 

"Looking at the grease on the floor of a garage with the ex- 
perienced eye of a fireman, it is merely to point out that each 
square yard of the floor stores 20,000 British thermal units of 
heat in the form of grease, if the floor is not washed down by 
a solution that will saponify the grease, and, unfortunately, this 
storehouse of heat is in the most likely form to make a hot fire. 

"Remembering that waste (shredded cotton fabric) is perfectly 
capable of combining with oil to form an explosive, 
the nature of which is akin to gun-cotton ; remembering also 
that the average garage employee can scarcely be expected to 
appreciate the fine points attending this condition, it remains 
to observe that waste is used in the cleaning of the parts of cars 
that are undergoing repair and in wiping machinery under 
ordinary conditions, and it is only natural that the used waste 
will be soaked with oil. While the regulations provide that 
receptacles be employed for the storage of this oil-soaked waste 
the fact remains that the placing of the used waste in the re- 
ceptacles, if they arc provided for the purpose, depends upon 
the thoughtfulness of the workmen, wlm. as before stated. ;ire 





Fig. 1 — Illustrating a fire apparatus of the automobile type fitted with Re- 
public tires that are !ari(e enough to properly do the work 



Fig. 2 — Rhinelander Waldo, Fire Commissioner of Greater Xcw York 

scarcely likely to appreciate the dangers that attend a little 
carelessness in this regard. 

"A pound of oil-soaked waste may hold over 50,000 British 
thermal units of heat in the most acceptable form for rapid com- 
bustion, in addition to a peculiar ability to undergo chemical 
change, thereby forming a self-igniting compound at the ordi- 
nary temperature, and this important consideration, attended 
by the other hazardous circumstances, leads up to the conclusion 
that efforts to prevent fires in garages and like establishments 
offer unusual difficulties, thus suggesting that some plan should 
be adopted which will be automatic as well as efficacious in the 
quenching of the flame, preferably a plan that will depend for 
its success upon the presence of a fire. 

When We Can Depend Upon Fire to Put Out a 
Fire, Prevention in Its Most Efficacious Form 
Will Be a Reality 

"Granting that water when turned onto a conflagration in an 
establishment that is more or less soaked with oil, particularly 
if gasoline is present in quantity and free, offers no promise of 
success, it remain for the lire department to either isolate the 
building, thus preventing the fire from spreading, without any 
thought of saving the structure, or make an effort at fire pre- 
vention that will promise success. 

"Looking toward lire prevention as being the best strategy, we 
are reminded of the peculiar ability of certain forms of chemi- 
cals for the choking of flames, it being the case that these 
chemicals, in the form of salts, when heated, or fused, as it is 
called, evolve great volumes of gaseous media, free from free 
oxygen, and this gas, so formed, displaces all of the air in the 
vicinity of the fire, after which the flame dies out. due to the 
fact that it can get no more oxygen, which is necessary to its 
propagation. 

"Making a fire to put out a fire, then, while it sounds para- 
doxical, is a perfectly feasible undertaking. Were a building 
stored with ammonia nitrate, or were this materal present in 
sufficient quantity in the form of sulphate of ammonia, a fire 
would be quite out of the question, due to the fact that the 
fusing of these ammonia salts would produce vast quantities of 
nitrous oxide gases that would hover over the flame, completely 
fill the surrounding space, displacing oxygen, resulting in the 
quenching of the flame. 
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l'ig. 3 — Chief Thomas Lally, of the New York Fire Department, taken in 
front of the Jay strict headquarters, Brooklyn 



"Fortunately, the ability of these ammonia salts to produce 
large volumes of non-inflammable gas is very marked. It is not 
too much to expect that a single barrel of the salts, if placed 
on the floor of a garage, when heated by a fire that may be 
started in the vicinity, since it fuses at a low temperature, will 
produce a sufficient volume of heavy black smoke to displace all 
of the air on that floor and blanket the fire. The cost of the 
material is from 5 to 12 cents per pound, depending upon whether 
or not it is a sulphate or a nitrate, and upon the degrees of 
purity, so that it would be no hardship to the owner of a 
garage or a machine-shop were he required to conform to a 
wise preventive regulation which might take on the form of 
compelling the storage, under efficacious conditions, of a suffi- 
cient quantity of non-inflammable, gas-producing chemicals to 
accomplish the purpose of fire prevention. 

"But garages and machine shops are not the only establish- 
ments that require attention of this sort. Some of the most 
severe fires in Brooklyn, and, I understand, elsewhere, are due 
to the burning of storage warehouses, filled with paints, oils, 
varnishes and other inflammable materials, and to the catching 
on fire of oil-distilling plants. An alarm, if it is sounded in the 
vicinity of any such establishments, brings out the whole de- 
partment without ado, and apprehension prevails among the 
general staff during the entire period of a conflagration of this 
character owing to the fact that a fireman's weapon is water, 
which, when turned onto burning oil, seems to feed the angry 
flame. 

Scientific Fire Prevention Is an Immediate 
Possibility Without Inducing a Hardship Such 
as Will Generate the Lasting Opposition of 
Property Owners 

"Blaming men for the vagaries of natural phenomena is the 
device of the novice whose experience docs not permit him to 
suggest a remedy on an equitable basis. Depending upon in- 
spectors to enforce impossible laws is like telling the wind not 
to blow, whereas the proper course is to trim sail to the passing 
of the breeze. If the problem of fire prevention is attacked 
on a scientific basis it will still be desirable to put 'N'o Smoking' 
signs on the walls in conspicuous places, construct buildings so 
that they will be 'slow-burning' or 'fireproof,' and do all of the 
other things that experience has proven to be wise and far- 



seeing. But when a fire starts, if there are explosives or highly 
inflammable materials in quantity within the structure, it must 
be remembered that the building of great strength becomes an 
extra hazard just as a bomb loaded with powder is far more 
devastating than an equal amount of powder if it is set on 
fire in the open. The strength of the shell, let it be of a bomb 
or a building, regulates the force of the explosion. 

"From what has been said, if the principle of fire prevention 
utilizing natural forces is the right one to follow up. it still 
remains to level off the incongruities in the regulations to what- 
ever extent experience may find them wanting, and then to ap- 
ply the more scientific methods for the prevention of fire, rather 
with the expectation that the spreading of the flame to uncon- 
trollable proportions, due to the lack of ability of water, under 
certain conditions, will be prevented. The subjects for further 
consideration, under the circumstances, may be reduced to brief 
form as follows : 

"(a) Prevent the formation of explosive mixtures in garages 
and like establishments by pumping fresh air into the building at 
a rate which will displace the contaminating product, which 
might require the replacing of all of the air in the building, say, 
four times per hour. A relatively small ventilating wheel, if 
operated continuously under proper conditions, will effectively 
accomplish this work in a building of some proportion. 

"(b) The use of a 'pit' or other pocket in a garage is de- 
preciated in view of the fact that vapor of gasoline forming an 
explosive mixture when added to air is heavier than the air un- 
diluted, and this vapor will settle into a pit or a pocket and re- 
main there for several days, awaiting the coming of the history- 
making match. 

"(c) Sewer connections should be so contrived that in the 
washing of the floor, if gasoline or other oil is mingled with 
the drainage, the vapor of gasoline, as it rises out of the liquid 
mass, will be entrained in an air current to kill its explosive 
ability and to take it away to the atmosphere, preferably above, 
thus drawing its teeth, from the point of view of further damage. 

"(d) Saponifying the grease on the floor, under regulated 
conditions, using a sufficient measure of caustic material in view 
of the quantity of grease present in a given case to dissolve the 
grease in order that it wilt be taken up by the water, remember- 
ing that grease is not soluble in water, whereas soap is dis- 
solved therein, is a reasonable measure. 

"(e) Appointing a commission for the purpose of determining 
the best form of chemical and the required quantity thereof 
for the production of a smoke-blanket that will quench a flame 
after a fire has been started, thereby utilizing the heat of the 
flame for the fusing of the chemical, offers excellent possi- 
bilities. 

"In conclusion, it may not be unfair to say that fire prevention 
is at the bottom of the fair showing that has been made in 
Brooklyn in the last few years, with freedom from loss of life 
of the firemen who are responsible for the good work, which 




Fig. 4 — Kissel Kar "Chemical," made at Hartford, Wis., for the fire de- 
partment at Kankakee, 111. 
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prevention thus far has been in the direction of carrying out the 
mandate of the department covering the subject of combustibles 
and their storage; but investigation, coupled with experiences 
gained, would lead to the conclusion that the door leading to the 
scientific fire-fighting problem has barely been opened. 

Fire-fighting at the Oil Distilleries in Brooklyn 
Where Gasoline Is Made Is Being Reduced to 
a Scientific Level 

The average citizen looks upon a fire among the "oil tanks" 
as a lasting and unquenchable affair, which is a matter of a 
fierce conflagration for several days unless the supply of oil 
gives out, but the new principle of fire-fighting is being worked 
out at the Brooklyn plant of the Standard Oil Company in ac- 
cordance with extended experimentation, so that the success of 
the new plan is assured. Chief Lally accompanied by the Editor 
of The Automobile went to the Brooklyn plant of the Standard 
Oil Company on the afternoon of April 25, and in the course of 
the visit observed that the new method which will reduce the 
Brooklyn fire hazard as far as the burning of gasoline and lubri- 
cating oil is concerned to a practical zero has been brought to a 
successful issue. 

It has been found that sulphate of aluminum and bicarbonate 
of soda, when used under proper conditions, will "pave" over a 
tank of oil and shut out the oxygen as supplied with the air so 
that the flame is quenched and, in the common parlance, the fire 
is "put out." In the use of these compounds the sulphate of 
aluminum is dissolved in water, to which is added nearly the 
same amount of licorice. The bicarbonate of soda is likewise 
dissolved in water in a separate tank. The two liquids, stored in 
tanks adjacent to the zones to be protected, are pumped into the 
burning oil in tanks, through separate lines of piping, and as 
these liquids mingle with each other they "saponify," but the 





Fig. 6 — Rambler hose and fire patrol wagon leaving the station at 
Kenosha, Wis. 

presence of the licorice has the effect of binding the soap 
bubbles into a relating mass, and the experiments under fire con- 
ditions in actual oil-tanks show that when these two liquids 
come together they produce an enormous quantity of froth that 
completely engulfs the burning oil so that within fifteen minutes 
after an oil-tank is supplied with this material, no matter how 
fiercely the fire may be raging, it is quenched, and the danger 
of the fire spreading is therefore eliminated by supplying the re- 
maining tanks with their quota of the fire-preventing material. 

In discussing this matter in the interview with Chief Lally, 
he pointed out that the oil distilleries were formerly a great 
menace to life and property, due to the 
close nesting of the oil-tanks, and to the 
extreme difficulty involved in quenching 
the flame when it is once started. It is 
his belief that the new era of fire-fight- 
ing is here, and that the dangers, of 
which a new crop came with the auto- 
mobile as an instrument of transporta- 
tion, are, in a way, to be alleviated. 
The great question will come in getting 
the public to realize that a fire hazard 
assumes serious proportions only when 
the instruments available are ineffectual. 
As the "Chief" states, the spectacular 
fire-fighter who stands in the fifteenth 
story window while one of his assistants 
turns the searchlight upon him is an 
incident of the past. Under scientific- 
conditions, studying the problem on its 
merit, it is a reasonable expectation 
that garages and other places of like 
character will be relieved of undue and 
hampering regulations, and the measure 
of safety will be adequate from even- 
point of view, using modifications of 
the very method that puts out a fire in 
an oil-tank within a few minutes no 
matter how fierce the fire may be. 



Fig. 5 — Robinson automobile fire engine in the service of the St. Louis Fire Department 



Ebonite for Ignition Work 

The following is a formula for mak- 
ing ebonite: — Melt and mix 100 parts of 
indiarubber, 45 parts of sulphur, and 10 
parts of gutta percha. Run in a suitable 
mould that is not affected by sulphur, 
and expose for two hours to a temper- 
ature of 600 deg. Fall. — Motor Trader. 



Digitized by Google 



April 27, igi: 



THE AUTOMOBILE 




A giant Couple-Gear hook and ladder has been ordered for 
the department for delivery about July 1, and at the present 
time there are fifty pieces of motor-driven fire apparatus building 
in various automobile plants for the protection of New York 
City. 

The New York officials were much interested and not a 
little amused at the new fire department building now in course 
of construction at Springfield. They praised it in every way 
except as to the dormitories. These are arranged so that each 
man has a small room separate from all the rest, and when 
the alarm sounds he has to run out of his room into a corridor 
and slide from there to the engine room. 

The officers say that such construction would not do in New 
York, no matter how much it might add to the privacy and 
comfort of the men. 



Fig. 7 — Commer-Car six-cylinder fire tender, used by the London (Eng.) 
County Council 

Fire Officials Test Knox Engines 

Officials of the New York Fire Department witnessed a 
preliminary test of the new Knox fire engine ordered for the 
department some time ago. The test was conducted at Spring- 
field, Mass., and, while it did not prove conclusive at the time, 
the company is now changing the gears so as to attain a trifle 
more water-throwing capacity for the pump. 

The time for the final test of the machine has not been set 
definitely, but will take place in the near future. 

Chief John P. Howe and Captains Henry and Demarest, of 
the New York department, went to Springfield to witness the 
test and took voluminous notes of its 
progress. 

The engine was given two periods of 
action of about five minutes each. Under 
the requirements the pump must throw 
700 gallons of water a minute, and 
owing to the small gears the amount ac- 
tually thrown was 688 gallons at maxi- 
mum. The company is adding two 
more teeth to the high gear and expects 
that this will add at least 5 per cent, to 
the efficiency of the pump. 

The fire engine is propelled by a six- 
cylinder motor, s 1-2 by 5 inches, and 
rated at 72.6 horsepower. The pump is 
chain driven from the main shafting 
and is of the reciprocating type, having 
two cylinders, 4 3-4 by 8 inches. 

Contained in the same vehicle is a 
hose carrier of considerable capacity. 
The whole apparatus weighs about 7500 
pounds, considerably lighter than the 
ordinary type of combination engine, 
and the contract price is $8,500. 

The regular test will be given the en- 
gine in New York, where it will be sub- 
mitted to a severe running trial and a 
pumping trial of four hours' duration. 
There was much enthusiasm apparent in 
the department as to the performance of 
the Knox in the preliminary test de- 
spite the fact that the pumpage was not 
quite up to the mark. 

Similar engines to the one tested by 
the New York officials have been or- 
dered for Savannah, Ga., and Lexing- 
ton, Ky. 



Lack of Trucks a Menace to Army 

Pittsburg, Pa., April 24— Captain J. Clyde Miller, an officer 
of the Eighteenth Pennsylvania Infantry, who returned from a 
tour of duty with the army corps now under mobilization on 
the Mexican frontier, declares that it would be suicidal for 
the United States to engage in war at this time on account of 
the woeful lack of transportation. 

Captain Miller says that in the event of war with Japan this 
country would be doomed to witness a series of disasters for 
six months because of the scarcity of wagon trains and field 
guns. 

In modern warfare the term "wagon train" spells "automo- 
bile" to all the nations of the earth except the United States. 

Captain Miller says that the army officers are fully conversant 
with conditions and that the fault lies not with them but with 
the superannuated departmental heads and a complacent Con- 
gress. 




Fig. 8 — Knox combination 



fire engine tried out at Springfield, April 24, in the presence of Fire De- 
partment officials 



Digitized by 



Google 



ioi4 



THE AUTOMOBILE 



April 27, 1911 




Fig. 1-Showing , he car about to cross the whitewashed patch in order ,0 

method. 

Tire Testing by Imprints 

I N sul t r n e f nt iSSUC ° f T ? E AuTOM °«" ^ere appeared the re- 

amoun of % that Wefe Carried out t0 ^ermine the 
amount of superficial area covered by a tire under varvin* 

.XTt'esI 0 ; 8 - The> ' WCre C0 " C,USiVe 2at V u a nTr g 
nan" tfre that ? * ^T- Weafing SUrface t0 the r0 «dbed 
™ that are , P r °P erl y wflated. The method used for the 
purpose was to take a tube of Prussian blue and tone a small 

1 ^ss, :?Lr h r ent r- The mixtu - «- ^ « 

oi«e nf J? 6 3fter * he Wheel had been «P and a 

Piece of white paper placed on the floor of the garage so 

hat when the wheel was lowered the blued section of the'ti e 

mprmted on the paper the amount of its surface that wou d 

alonJ V/ \ C ° ntaCt Wkh the * round - Other tests 
along the same lines were carried out, and in these instances 

width of"! fifS u 3 ",' C3r PUShed S ° that the «■*•« 
width of the tire would leave an imprint on the paper. An- 

stwnTn th ° , T rying thiS tMt ° Ut in a ^P'e banner h 
shown in the illustrations. A strip of even surface of the 

SmT n, 01 !f r' nted . White with ordinarv whitewash, and 
while still wet the car is driven over the patch. The first 
operation after the whitening has been effected is shown in 
tig. 1, where the car is about to pass over the strip. The im- 
print left after the car had passed is seen in Fig. 2 It is 
not difficult to inflate the tires to their proper amount, run the 
car over the whitewash and measure the size of the imprint; 
and I if the owner likes to go to the trouble of carrying the 
matter further he can make pressure tests for himself by 
letting out 10 pounds of air before each test. The maximum 
pressure test will suffice, however, as this is the size of im- 
pnat that the tire should give under ordinary circumstances. 
If the imprint that the tire leaves is larger than the initial test 
it is evident that the tires require inflation. 

A certain amount of allowance must be made as the tire 
grows old, but the difference is not so great that the test will 
be upset by this calculation. To compensate for this a test 
should be made when one of the tires has run, say 1,000 and then 
again at 2,000 and 3,000 miles and the difference in tread width 
noted. By referring to Fig. 3 a difference will be noticed in the 
size of the imprints of the two front tires. The left tire (look- 
ing at the picture) was inflated to 60 pounds per square inch and 
the one at the right to slightly below 40 pounds. The difference 
in the size of the imprints was 5-8 inch. 

There seems to be a prevailing idea among a certain class of 
chauffeurs that tires run better soft than when pumped up hard 
Against this there is the opinion of the makers of tires and 



conclusive tests that have been carried 
out from time to time by competent 
judges. The owner should beware and 
choose for himself. Besides the fact 
that "the chauffeur says so" there 
comes the consideration that it is a lot 
of trouble to exert oneself to pump the 
tires. It must be clear to anyone that 
the less resistance the tire causes 
through increased tangential contact the 
greater efficiency can be obtained from a 
given horsepower. The more the width 
of contact area increases the greater 
will be the "pulling" on the walls. 

Such a test as here illustrated gives 
a possibility for owners of a fleet of 
cars to supervise the inflation of their 
tires, and in the case where the tire does 
not come up to the standard the driver 
should be sent back to the garage and 
compelled to be more careful with the 
property left in his charge. The tests 
referred to in this article were made at 

Pany, W i 3 West 1^£^ Y 2^ ^ 
for the purpose was lent by the While ^ ~ 



test the inflation by imprint 



Disagrees With Duryea 

H A S G a re3d thC communi «ti°n of Charles E. Duryea in 
S„eer H Bu.^rr t r thlli 2 T ** ^ a 

add lubricating „ ^unication is that it is satisfactory to 
to th t C J! gas °" ne and the two elements 

"crude." ' ° vermuch to expect from distillates of 

rn«;J;iVZ m *™ Wh ° makC * a "** » ^ about such 



broken film is es 
sential for good 
lubrication. I tried 
a little kerosene and 
lubricating oil on a 
surface for the pur- 
pose of noting the 
action and I soon 
found that an un- 
broken film is quite 
out of the question. 
The kerosene 
seemed to pierce 
the film of lubricat- 
ing oil and instantly 
this is accomplished 
the excellent prop- 
erties of the lubri- 
cant are destroyed. 

From the purely 
lubricating point of 
view, having put 
some of the lubri- 
cating oil in the 
palm of my hand, 
and having then 
spilled a little kero- 
sene oil into the 




Fig. 2-The mark WM^the tire after crosring 
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same, by rubbing them together it took 
but a moment to discover that the mix- 
ture fell far short in lubricating prop- 
erties, as compared with the lubricating 
properties of the unadulterated lubricat- 
ing oil. 

In mingling lubricating oil with kero- 
sene, while the two liquids seemed to 
mix and become one compound, the fact 
remains that as soon as the mixture 
was smeared over a surface the lubri- 
cating medium departed, from its . sol- 
vent, thus showing that the solvent prop- 
erties of the kerosene are not alt that 
Mr. Duryea would have us believe. 
Come to think of it, quite a measure 
of energy is expended in the distil- 
ling of the "crude," and if it takes 
considerable energy to separate the frac- 
tions, what I want to know is, how 
are they to be mingled to form a 
homogeneous mixture unless an equal 
amount of energy is expended in the 
process ? 

In order to be able to see what would happen were lubricating 
oil dumped into the gasoline, I took a measure of the kerosene 
and to it having added a little lubricating oil, after mingling 
the two for a time and shaking the mixture vigorously to com- 
plete the formation, I then placed some of the liquid on a sur- 
face and watched its action. It took but a moment to observe 
that the "fat" was migrating in the direction of the surfaces; 
segregation was taking place. Instantly the "fat" collected with 
its kind, the group clung, after which the kerosene was drained 
off, leaving the "fat" in an isolated position, in undisputed pos- 
session of the field. This is not to say that the "fat" was in 
physical contact with the surface; on the contrary, the surface 
was wet with kerosene. The point here may best be illus- 
trated. Take the nozzle as shown; if "fat" is mingled with 
gasoline in a system of a motor, what I contend is that the fat 
will segregate and when it floats up into the nozzle it will form 
a drop and plug up the small orifice of the nozzle in the man- 
ner as shown. This may not be enough to shut down the motor, 
but it will be sufficient in its influence to thwart the highest per- 
formance, making the torque of the motor more fluctuating titan 
will be true were the motor fed with undiluted gasoline. As 
proof of the fact that kerosene in lubricating oil is not a good 
addition from the purely lubricating point of view, all that has 
to be done is to call attention to a well-established fact; if a 
multiple-disc clutch is working badly, what do we do? Place 
lubricating oil in it? No. We make a mixture of lubricating 
oil and kerosene and use it for clutch lubricating purposes. 

If the clutch slips this 
lubricant prevents the 
slipping. If a bearing 
runs hot, do we put 
kerosene in the lubri- 
cating oil to add to 
the lubricating prop- 
erties of the same? 
No. The result would 
be disastrous. 

I contend that gas- 
oline is best for fuel 
purposes when it is 
not littered up by 
lubricating oil or 
other foreign sub- 
stances, and I con- 
clude that lubricating 
oil will do its best 
work if it is not 




Fig. 3 — Showing the difference in the sizes of imprints on white-washed surface made by tires with 

different pressures 



hampered by being thinned out, as it would be were it put into 
the gasoline, but I am sure that perfect mingling to form 
a homogeneous mixture is not possible under the circum- 
stances that Mr. Duryea names. Were this so his argument 
would fall to the ground, for, as he says, but 2 per cent, of 
lubricating oil- is placed in the gasoline — what would become of 
this small increment from the lubricating point of view if, as 
he states, it is dissolved in the. gasoline? 
Newark, N. J. Automobilist. 



Float Levi 



lobule 




Showing what happens if a globule of oil plugs 
up the carbureter jet 



Calendar of Coming Events 

Catalogue of Future Happenings in the Automobile World That 
Will Help the Reader Keep His Dates Straight—Shows, 
Race Meets,. Runs, Hill Climbs and Other Events. 

Shows and Exhibitions. 

April 26-29 Utica, N. Y., Annual Show, State Armory. 

May 1-6 Burlington, Vt., First Annual Show. 

Race Meets, Runs, Hill-Climbs, Etc. 

April 29 Guttenberg, N. J., Track Races. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

April 29 Philadelphia-Atlantic City Roadability Run. Quaker 

City Motor Club. 

May Lancaster, Pa., Three-Day Endurance Run, Lancaster 

County Auto Trade Association. 

May 5-8 Los Angeles, Cal., Reliability Run, Los Angeles Times. 

May 9-11 Savannah, Ga., to Charlotte, N. C, Reliability Con- 
test, Savannah Automobile Club. 

May 13-14 Latonia, Ky., Track Meet, Cincinnati Auto Dealers' 

Association. 

May 15-18 Washington, D. C, Four-Leaf Clover Endurance Run. 

Automobile Club of Washington. 

May 25 Chicago, 111., Fuel Economy Test, Chicago Motor Club. 

May 27-31 Chicago, 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, III., Tour to Indianapolis, Chicago Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes Race, Motor Speedway. 
June 15, 16, 17 Dayton, O., Midsummer Meeting Society of Automobile 

Engineers. 

June 15-20 Endurance Run, Canon City, Col., to Hutchison, Kan. 

June 19-25 Glidden Tour, Washington, D. C, to Ottawa, Canada. 

June 22 Algonquin Hill Climb, Chicago Motor Club. 

July Indianapolis, Indiana Four-State Tour, Indianapolis Auto- 
Trade Association. 

Aug. 25-26 Elgin, III., National Stock Chassis Road Race, Chicago 

Motor Club. 

Oct. 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicago- 
Motor Club. 

FOBEIGN FlXTUBES. 

April 23-28 Modena, Italy, Touring Car Contests. 

May 1-15 Turin, Italy, Automobile Salon. 

May 7 Sicily, Targa Florio Road Race. 

May 14 Barcelona, Spain, Catalona Cup Road Race- 
May 21 Ries, Austria, Hill-Climb. 

May 25. .......... .Meuse Hill-Climb, Belgium. 

May 25 Le Mans, France, Touring Car Kilometer Speed Trials,. 

May 28 Le Mans, France, Hill-Climb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

June 1 Bucharest, Roumania, Speed Trials. 
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A KRON, with an output of 100,000,000 pounds of 
■rV pneumatic tires, as the estimated product for this 
year, which output is being exceeded at the present time, 
is an industrial center of the first magnitude, with a far- 
reaching influence, the estimate of which is yet to be 
made. It requires no great effort to generously disagree 
with the man who looks upon the automobile and its 
ramifications in the light of a luxury, unless to point out 
that this luxury is being shared by thousands of work- 
men in Akron who are given steady employment year 
after year in the plants where these tires are being made, 
and the thousands of other workmen who are employed 
in the driving of automobiles for which these tires are 
produced. While the leading story in The Automobile 
this week deals with the tire-making problem as it ob- 
tains in Akron, in reading this story it will be well to re- 
member that the output of tires at this center does not 
exceed 55 per cent, of the total tire product of this 
country. In recounting the advantages that are derived 
from the making of tires, the direct labor item must be 
looked upon as only a part, it being the case that the 
cotton which is used in the fabric comes from mills where 
labor is employed, and the rubber that serves as the pro- 
tecting medium demands its quota of labor, from the 
drawing of the latex through its many ramifications to 
the frictioning of the fabrics, by means of which rub- 
ber is coated onto the same to render it impervious to 
moisture. 



UPERFICIAL thought pricks the skin of yesterday 
<-> in quest of a foundation upon which to rest the 
reasoning of the future, and abject failure is the result. 
There is no more sense in decrying the enormity of the tire 
industry than there is in depriving an infant of its modi- 
cum of milk. If the transportation equipment of to-day 
makes it necessary to supply tires as fast as they wear 
out, this is no license to forget that in the delivery of 
merchandise the work is done quicker, and the direct 
cost is lowered, remembering, too, that the indirect ad- 
vantage is of considerable portent. In the meantime 
instead of growing oats and other feed for horses, the 
tillable soil of our farms may either be rested up or 
turned to the good account which is represented in the 
growing of breadstuffs. In a broad sense, this latter 
consideration is of exceeding human advantage, and the 
most direct way to reduce the high price of living is to 
prune the cause. & 

* * * 

nr IRE maintenance is receiving its share of intelligent 
1 attention, and the results that are being reported 
are such as to indicate that heavy inroads are being made 
in the useless costs. When The Automobile announced 
in its columns that the pressure in tires was rarely ever 
up to the requirement, proof of which was clearly 
brought out by means of tire prints which appeared in 
the issue of November 10, it was then foreseen that this 
imprint process offered possibilities that would result in 
the saving of millions of dollars per year to the users of 
automobiles, and this point is being fittingly illustrated 
in the practical workmgs of one of the cab companies in 
New York City at the present time. The process that is 
being used is very simple. The sidewalk in front of the 
company's garage, over which the cabs must roll as they 
pass out, is given a fresh coat of whitewash at frequent 
intervals, and the width of the streak that is made by 
the contact of each tire as the cabs pass over the white- 
washed strip is measured by an inspector whose instruc- 
tions are to have the tires re-inflated if the width of the 
imprint as made by the contact of the tires exceeds a 
certain predetermined measure. There is no gainsaying 
the efficacy of this plan, and the method of its execution 
is available under all conditions of automobile service 
from the public garage down to the small establishment 
of the owner of a runabout. 

* * * 

oHOULD there be a desire to work an economy in 
O conjunction with the automobile as an instrument of 
transportation it would be a simple thing to do in view 
of the careless manner in which streets and roads are 
maintained after the cost of improvement is incurred. 
As a broad proposition, tires are used because roads are 
bad, and in proportion as the roads are improved the 
draft on tires will decrease. Broken stone is cheaper 
than rubber, and it lasts longer. Moreover, the road is 
used in common between many automobiles, and when 
the time arrives for concerted action the whole cost of 
transportation will be considered, and the items that 
offend the most will be reduced or stricken out. When 
this time does arrive, broken stone will be substituted for 
rubber, and the total cost of transportation will be in- 
fluenced by the alleviating effect of intelligent co-opera- 
tion. 
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Savannah Club to Conduct Tour 

Asks No Sanction for Big Interstate Road Run 



The Savannah Automobile Club has issued entry blanks 
for a big reliability tour for next month and has 
asked no official sanction from the Contest Board. 
The club has framed its own rules, which are rad- 
ically different from those of the Contest Board. 
Officials of that organization say that in case the 
tour is run as contemplated everybody connected 
with it will be subject to discipline, and the chances 
of the Vanderbilt Cup going to Savannah will be 
made very remote. 

SAVANNAH, GA., April 26— The Savannah Automobile 
Club, one of the largest and most influential motoring or- 
ganizations in the South and an applicant for sanction to hold 
this year's Vanderbilt Cup race, has announced a three-day re- 
liability run from Savannah to Charlotte, N. C, for May 9-1 1. 

Numerous entries have been secured and the event promises 
to be one of considerable importance in several ways. The club 
has not applied for sanction from the Contest Board and has 
framed its own rules. 

Aside from the fact that the club did not ask for sanction, 
the rules provide for radically different classes that do not cor- 
respond with the regular rules, the entry blank reading: "Any 
car manufactured in America or abroad, with standard equip- 
ment, that will seat two or more will be admittable." 

The club has named a Technical Committee which will be gov- 
erned in part by the following regulation : "The Technical Com- 
mittee and associates are empowered to make a ruling on any 
point which may arise and is not covered by these rules. The 
ruling in a measure will be governed by those issued by the Con- 
test Board." 

When information as to the status of the reliability run con- 
templated by the Savannah Automobile Club was asked of the 
Contest Board, it was said that no sanction had been granted to 
the club. The information was volunteered that if the club per- 
sisted in running its tour according to its own rules, every- 
body connected with the affair would fall under the official ban 
and that the chances for getting the Vanderbilt Cup this year 
would be remote. 

"It's a misunderstanding — that's all," said the official in charge. 
"Mr. Granger, representative of the Contest Board, is a leading 
member of the club. We are taking up the matter with him to- 
day. A sanction for a tour only costs $25, but the money part 
of it is of no importance." 

In reply to a wire inquiry by The Automobile, Arthur W. 
Soloman, secretary of the club, said: 

"Savannah, April 25 — Replying to your telegram to Mr. 
Granger, I wish to state that we have not pulled away from 
A. A. A. The tour will be run under the best supervision." 

The difficulty that stands in the way of a sanctioned run is 
that stock car certificates have to be filed with the Contest 
Board thirty days before the cars described in them are eligible 
to compete. As the certificates of only a few cars had been filed 
up to April 9, the field in any stock car event must necessarily be 
extremely limited on May 9. 



McAneny Hurls Bingham at Pavements 

Following the airing of New York street conditions in The 
Automobile, whereby it was demonstrated that the disreputable 
pavements of the city cost the owners of automobiles alone at 



least $20,000,000 a year, the Bureau of Municipal Research has 
made a report confirming the basic facts as set forth in The 
Automobile and swift action has been taken by the authorities. 
The concrete evidence of this action is the appointment of 
General Theodore A. Bingham, formerly police commissioner, 
as chief engineer of the Bureau of Highways in Manhattan. 

The original purpose of this bureau, in part at least, was to 
see that repairs to streets were properly made at the expense 
of the contractors who did the paving. Particularly in asphalt 
pavements an intolerable condition of unrepair has developed 
during the past six months, and under the contract for paving 
the contractors agreed to maintain the streets for certain peri- 
ods. That small results have been accomplished by the bureau 
as at present constituted is too apparent to need any affirmation 
— one trip over the streets is enough along that line. 

General Bingham, during his official life as an army officer, 
a member of the Presidential household and as an official of 
the city of New York, established a reputation for progressive 
and independent action, and his appointment to the post of 
chief engineer of the Bureau of Highways is a subject of wide 
felicitation. 



Detroit Dealers Plan Tour 

Detroit, April 24 — The Wolverine Automobile Club, which 
contains in its membership almost every member of the Detroit 
retail trade, as well as a large representation from the various 
factories, is shortly to make formal announcement of its first 
annual tour, which will cover an itinerary lasting a week. The 
route will be circular and will include the cities of Cleveland, 
Toledo, Buffalo, Toronto, Hamilton and London, the last three 
named being across the border in Canada. 



Iowa Favors Convertible Bodies 

Des Moines, Iowa, April 24 — Sixty-five Iowa Maxwell agents 
were in Des Moines this week at the headquarters of the United 
Motors Des Moines Company, the Iowa branch of the United 
States Motor Company. Horace DeLisser, vice-president of the 
United States Motor Company, addressed the agents, as did 
George Hathaway, Western supervisor. The consensus of opinion 
among the Maxwell dealers as expressed at the meeting was that 
the touring car, especially the car with a detachable tonneau, is 
in the most demand in Iowa. 



Dr. Bosch Sails for Home 

Dr. Robert Bosch was tendered a farewell banquet at Hotel 
Astor Wednesday evening, April 20, by the Bosch Magneto 
Company. At the table were Mr. Heins, president; G. Jahn, 
treasurer, and the various department heads. Dr. Bosch sailed 
for his home in Stuttgart, Germany, on Thursday morning. 



Brown Heads Mais Truck Company 

Toledo, O., April 24 — Will H. Brown, vice-president and as- 
sistant general manager of the Willys-Overland Company, has 
resigned that position under date of April 20 and has accepted 
the presidency and general managership of the Mais Truck Com- 
pany of Indianapolis. 
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Motor Trucks on Parade 

AMID driving rain and aggravated by a chilling wind the 
annual commercial truck parade was held Saturday under 
the worst of weather conditions. It was a big success despite 
the drawbacks, as over 150 trucks and deliveries completed the 
route over the slippery asphalt and other sloppy pavements. 
Nearly 100 additional cars started from Seventy-third street 
and Broadway, but the tremendous demand for delivery wagons 
on Saturday afternoon led to their withdrawal en route. 

The horse-equipped vans, trucks and delivery wagons were 
unable to hold up their end even for the few hours required for 
the parade, and numerous entrants in the affair sent hurry 
messages to their representatives to withdraw and come to the 
rescue of the horses. 

A worse day for a spectacle and a better one for a test could 
not have been selected. The streets, already in a lamentable 
condition of senile decrepitude, were made almost menacing 
to horses by the rain, 

The trucks, however, managed to negotiate the bad going 
with an ease and certainty that must have added to the prestige 
of the automobile. Unfortunately, the day was so bad that the 
enormous crowds of spectators that were expected all along the 
route of the parade stayed indoors. 

Tht affair was handled by the Motor Truck Club, of which 
F. B. Porter is president. Mr. Porter acted as grand marshal, 
and was assisted by the following staff of aides: Henry S. 
Otto, A. N. Bingham, F. F. Alcoutt, William C. Wurster, J. H. 
Kinnard, W. A. Westlake, Emerson Brooks, G. R. Giroun and 
A. C. Dam. M. E. Lescaris, of the De Dion Bouton branch, 
had charge of the official cars, press, etc. 

The route was from Seventy-third street and Broadway to 
Seventeenth street and out to 135th street. The finish was at 
the same point where the parade started. 

The cars lined up in the cross streets east and west of Broad- 
way, and at 1:30 o'clock the head of the line moved off on the 
disagreeable journey. There was a band in one of the Fifth 
avenue coaches, but on account of being closed in the efforts of 
the musicians added nothing to the impressiveness of the parade 
except in the line of humor. 

The trucks made slow progress throughout the run because 
of traffic jams and slippery pavements, some of the delays being 
caused by the blocking of the streets by fallen horses who 
could not negotiate the going. 

It was expected that at least 400 cars would take part, but 
fully 150 failed to put in an appearance at the starting line on 
account of the bad weather overhead. Fifty cars left the line 
at its south end to take up their regular work of delivery, and 
tittle groups of the paraders fell out all the way to the northern 
extremity of the route. 
But at the finish there were almost 150 cars in line. 
The following makes of commercial vehicles were represented : 
American, Anderson, Aries, Atterbury, Avery, Autocar, Alco, 




Bronx, Buessing, Commer, Chase, Buick, Ford, Franklin, Crown, 
Champion, Gibbs, Couple-Gear, Decatur, Detroit, Cadillac, 
Cartercar, De Dion, Grabowsky, General Vehicle, Gaggenau, 
Hewitt, Kelly, Garford, Knox, Lansden, Hudson, Mack, Mitchell, 
Locomobile, Lambert, Maxwell, Little Giant, Saurer, Packard, 
Oliver, Overland, Remington, Reo, Panhard, Martin, Maytag, 
Studebaker, Sampson, Schleicher, Schildwachter, U. S. Truck, 
White, Waverley, Ward, Walter, Victor and Veerac. 



Q. C. M. C. to Open Season Saturday 

Philadelphia, April 24 — Given fair weather on Saturday next 
the local automobile season will be officially inaugurated by the 
Quaker City Motor Club with its Fourth Annual Social Run to 
Atlantic City. With the approach of the day interest correspond- 
ingly increases, and there is every reason to believe that this 
year's event will be the enjoyable and eminently successful fea- 
ture it has been since its inception by the Quaker City Motor 
Club in 1907. A final set of instructions clearly setting forth 
conditions of the run was adopted at a recent meeting. 

Promptly at 12.30 noon Starter G. Hilton Gautert will send the 
first car away from the Hotel Walton, the headquarters of the 
club, the others to follow at half-minute intervals. Each driver 
will be handed a time card by Paul B. Huyette, chief timer, 
upon which the entrant will inscribe his time, which will be 
turned over to the time judge at the Hotel Strand, Atlantic City, 
at the finish. The official time will, of course, be sealed and not 
known to anyone until the completion of the run. 



The huge Commer Truck attracted no little attention 

Those who are not fortunate enough to capture the coveted 
trophies will not be compelled to come back empty-handed, for 
the club will give approximation prizes in the form of silver cups 
of special design to all participants. 

Backwardness of the spring season has had a deterrent effect 
upon the number of entries so far received, 38, but there is 
no reason to believe that conditions will differ from those pre- 
vailing in preceding years, when entries came in with a rush 
the last week. The following entries have been received : 



The Knox contingent wending its way along Fifth avenue 



Entrant. 
Fred. C. Dunlap. 
L. D. Berger. 
A. T. James. 
Evans Church. 
Frank Hardart. 
i'rank Hardart. 
George E. Potts. 
P. D. Folwell. 
G. Hilton Gantert. 
Charles J. Swain. 
I.C. Bartlett. 
J.C. ltartlett. 
A. E. Adams. 

E. B. Morgan. 

F. B. Hitchcock. 
Otto C. Feil. 
John L. Brock. 
M. S. Ogle. 

E. Rush, Jr. 
J. E. Mountain. 
Harry T. Rosenheim. 
Joe Kelr. 



Car. 

Buick. 

Columbia. 

White (gas). 

White (gas). 

Win ton Six. 

Elmore. 

Winton. 

Packard. 

Stearns. 

Winton. 

Woods Electric. 

Woods Electric. 

Oldsmobile. 

Otto. 

Steven s-Duryea. 

Packard. 

Winton. 

Maxwell. 

Oldsmobile. 

American Traveler. 

Cadillac. 

Mitchell. 



Driver. 
Fred. C. Dunlap. 
Harry Walls. 
Ralph James. 
Evans Church. 
Miss Emma Hardart. 
Miss May Hardart 
George E. Potts. 
P. D. Folwell. 

G. Hilton Gantert. 
Charles J. Swain. 

T. C. Bartlett. 
Mrs. J. C. Bartlett. 
A. E. Adams. 

E. B. Morgan. 

F. B. Hitchcock. 

H. Van Fossen. 
John L. Brock. 
H. Ogle Krause. 
E. Rush, Jr. 

J. E. Mountain. 
Harry T. Rosenheim. 
Joe Keir. 
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Entrant. 
W. Moseley Swain. 
Ralph Murray. 
Francis Worley. 
John B. Mayer. 
Frank Shaw. 

D. E. McAllister. 
United Motor Co. 

kScanlon. 
B. Stone 
Longstreth Motor Car Co. 

E. W. Taxis. 
VVitman & Shutt. 
T. Eagleson. 

H. Y. Stevenson. 

F. Franco. 

J. Fred Betz, 3d. 



Car. 

tVinton. 

Chadwick. 

Buick 

National. 

Locomobile. 

Reo. 

Columbia. 

Packard. 

Haynes. 

Pullman. 

White. 

Washington. 

White. 

Kline Meteor. 
Chalmers- Detroit. 
Simplex. 



Driver. 
W. Moseley Swain. 
Howard Murray. 
Francis Worley. 
Henry Schroeder. 
Frank Shaw. 

D. E. McAllister. 
C. Reeves. 

T. Scanlon. 

E. B. Stone. 

W. C. Longstreth. 

E. W. Taxis. 
O. H. Witman. 
A. Bigelow. 

F. Canfield. 
F. Franco. 
J. Fred Betz 



3d. 



Saurer Truck Nearing Its Goal 

Camp Trouble, White Mountains, Arizona, April 12 — 
Through storms of rain and hail, and over trails that possessed 




Studcbaker division lining up for the parade 

every disadvantage from the viewpoint of truck operation, the 
transcontinental Saurer truck has forced its way across the 
Continental Divide, and is now descending the long trail to the 
Pacific. 

The unusually stormy conditions that have been encountered 
have resulted in small progress for several days. 

The following tabulation shows in detail the trials that the 
truck has undergone: 



Date. 



From 



To 



Miles. Hours. Temp. 



Weather and 
Roads. 



8:50 46° Clear, sandy. 
9:25 52° Clear, sandy and 



March 25 Albuquerque Camp Adobe 24.2 

26 Camp Adobe Camp Rincon 31.8 

rutty through Abo 
Pass. 

27 Remained in camp to take up connecting rod bearings. 

28 Camp Rincon Camp Ojo la 28.1 10:30 66° Clear, sandy. 

Liana 

29 Camp Ojo la San Antonio 22.6 

Liana. 



9:15 68° Clear, sandy and 
rough via Carl 



arth- 



30 San Antonio 

31 Socorro 



Socorro 
Magdalena 



11.2 
29.1 



2:00 68° 
8:35 64° 



April 



1 Remain at Magdalena to provision. 

2 Magdalena Camp Golden 21.7 10:00 36° 

Sunset 

3 Camp Golden Pine Camp 19.2 9:30 42° 

Sunset 

4 Remained in camp (in Datil Forest Reserve) to wait for road to dry 



age Coalmines. 
Clear, good. 
Clear, steep and 
narrow through 
Lemitar Canyon. 

Snowstorm, sandy 

Rainstorm, mud- 
dy-. 



5 Pine Camp 



Camp Del- 
monico 



6 Camp Delmon- Saladito 
ico 



7 Saladito 



Quemado 



9.6 7:20 54° Cloudy, muddy 
and steep over 
summit of Datil 
Mts. 

5:55 46' Hailstorm, rough 
road across Con- 
tinental Divide. 
8:40 52° Rainstorm, wet 
adobe. 



12. 



17. 



8 Quemado Remain on account of rain all day 

9 Quemado Camp Rector 11.7 6:00 58° Cloudy, soft. 

10 Camp Rector Camp Mormon 24.1 10:15 54° Clear, windy 

rough. 

1 1 Camp Mormon Camp Fisher 28.2 10:25 56° Clear, rough 

Creek through Spnnger- 

ville. 

12 Camp Fisher Camp Trouble 2.5 8:30 48° Clear, bottomless 

Creek mud up the steep 

sides of White 
Mts. 

The Automobile is under obligations to A. L. Westgard for 
the above information. 




A bunch of the participants led by the Sampson delivery 

Cayuga Ferry to Open Soon 

Syracuse, N. Y., April 24 — The Automobile Club of Syracuse 
is now sending out notices to the various garages in this city 
and surrounding communities that the Cayuga ferry is scheduled 
to be resumed next week. Two boats instead of one are prom- 
ised for this year, a matter of interest to all tourists between 
Syracuse and Rochester. Meanwhile, till the ferry starts, tourists 
are going to the village of Cayuga and taking the towpath to 
Seneca Falls. From Syracuse to Auburn and from Geneva to 
Buffalo there are now continuous stretches of State road. 



Glidden Pathfinder Starts 

Carrying S. M. Butler, Howard Longstreth, E. L. Ferguson 
and Nathan Lazarnick, the pathfinding car for the Glidden tour, 
a Stevens-Duryea six-cylinder, 43-horsepower automobile, left 
Washington on Monday. The first day was spent in selecting a 
route from the capital to Philadelphia and the second carried the 
party to New York, via Lakewood, N. J. 

Save for a few unimportant details, the route of the first day- 
may be found on pages 634 and 63s and 613 to 617 of Volume 3 
of the Automobile Blue Book for 191 1. This route is over the 
best available trunk road between Washington and Baltimore 
and includes 33 miles of excellent macadam pike. From Balti- 
more the road follows the main traveled highway through Wil- 
mington, via Havre de Grace, crossing the Susquehanna over 
the new iron bridge. 

The route for the second day may be found generally in the 
same volume of the Blue Book on pages 321 and 259-261. 

In order to make the required distance for each day it may 
be necessary to deviate from the good roads and direct routes 
of the Blue Book in spots, but as a general thing the touring in- 
formation is fully carried in the volume. 




Glidden Pathfinder and party at the start of the route-making trip in 
Washington 
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Motor Plow for Small Farms 

Syracuse, N. Y., April 24 — A motor plow which it is claimed 
is destined to have a considerable effect on farm work has been 
invented by Alexander T. Brown, Syracuse capitalist and in- 
ventor. The initial trials were held last week at the Harrison 
farm, Cortland. One trip of the motor plow the length of the 
field and back demonstrated its ability to plow nine-tenths of an 
acre of ground in one hour, and it is claimed this efficiency will 
be increased before the machines are placed upon the market 

Mr. Brown and C. C. Greenfield have been working on the 
machine for a year, and the latter superintended its construction. 
E. E. Harrison, an expert machinist, also assisted and with Mr. 
Greenfield operated the plow this week. 

This motor plow is the only one of its kind in existence. It 
is 15 feet in length, weighs between 6000 and 6500 pounds, carries 
a 20-horsepower, four-cycle, two-cylinder opposed motor and 
cuts two 14-inch furrows. 

Among the ingenious features of the machine is a device which 
eliminates the necessity of steering it while in operation, or of 
making any turns in the plowing of a field. It is equipped with 
four plow bottoms, two at each end, and in operating works 
backward and forward across the field shuttle-wire, in this manner : 

The motor plow is run the length of the field with the two 
blades at the right of the operator cutting two furrows. Then 
the engine is reversed and the bottoms at the right are lifted 
while those at the left hand are lowered. The large wheel, which 




Motor plow invented by Alexander T. Brown, of Syracuse, N. Y., which 
can turn up nine-tenths of an acre of ground in an hour 

has been rolling in advance, swings across the end and sets the 
machine over the distance necessary for the next two furrows, 
and then back to its original position. 

The clutch is thrown in, and going back the wheel, which was 
in the rear of the working bottoms while operating in the opposite 
direction, is now in advance and follows the furrow which has 
been already cut. 

It is stated that this plow will be marketed at a price which will 
not be beyond the means of the average farmer, while in 
localities where the farm land is held in sections of small 
acreage it is probable that one man in the district owning one 
of the plows will do the work of all, charging by the acre. 

When the machine is fully equipped it will have a canopy, 
allowing it to be operated in wet weather, and lights, so that it 
may be run nights if necessary. It is considered hereabout that 
the motor plow is the last word in farm machinery. Great in- 
terest has been aroused among the farmers. 



Framing Truck Contest Rules 

Rules for the government of motor truck contests are being 
completed by the rules committee of the Manufacturers' Contest 
Association and will be announced in about a week. The com- 
mittee which has this work in hand is composed of the follow- 
ing: Howard Marmon, chairman; C. P. Coleman, Saurer; 




Model H Reo light delivery wagon used by the Cox Bottling Company, of 
Wichita, Kansas 

A. W. Markham, Mais; Walter C. White, White; James M. 
Carples, Daimler Import Co.; Max Grabowsky, Grabowsky. 

The following new members of the association have been 
elected: Federal Motor Truck Company, Rapid Motor Vehicle 
Company and the General Vehicle Company. 



Richmond to Have Kline Factory- 
Richmond, Va., April 24— Application has been made to the 
State Corporation Commission of Virginia for a charter for the 
Kline Motor Car Corporation, with a capital of $500,000, 
which will manufacture in this city the "Kline Kar." The appli- 
cation was made by Attorney Emmett Seaton and the charter 
was granted Friday, April 21. 

The officers of the company are as follows: President, S. E. 
Bailey, of Philadelphia; vice-president and treasurer, Samuel W. 
Meek, of Richmond; secretary, D. R. Midyette, of Richmond. 
The board of directors are S. E. Bailey, Philadelphia; James A. 
Kline, York, Pa.; Warner Moore, T. S. Winston, H. D. Eichel- 
berger, D. R. Midyette, S. W. Meeks, W. B. West, William H. 
Swartschild, Emmett Seaton, W. H. Warren and W. F. Gordon, 
of Richmond. 

The plant will be in readiness for operation by September 1 
of this year. It is estimated that the plant will cost about 
$150,000, and will employ from 500 to 1000 skilled mechanics. 
Final arrangements for the location will not be made until the 
officers are satisfied that they have the best location for trackage 
and street car facilities for their employees. 

The manufacturing building will be rectangular — 400 by 60 
feet — and will be two stories high. There will also be an ad- 
ministration building on the grounds, which will contain the 
offices and draughting rooms and an observatory on the third 
floor, from which movements of demonstrators may be watched 
by the experts. Surrounding the plant will be a half-mile track, 
which will be used for testing and demonstration of the cars. 

The plant will be equipped with the latest improved machinery 
for the manufacture of all parts of the machines, so that the 
machines will be made here throughout and not assembled. 

As under the present management of the York, Pa., concern, 
the cars turned out here will range from a four-cylinder, thirty- 
horsepower roadster to a six-cylinder, sixty-horsepower car, in- 
cluding also a heavy truck. The capacity of the local establish- 
ment, it is estimated, will be annually 2500 cars of the various 
types. 
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Sampson truck delivering a four-ton load of machinery in Lee, Mass., 
after a haul from Pittsfield 



Mr. Kline will be the engineer and general manager here, and 
S. W. Meeks will for the most part have charge of its business 
affairs. 

President Bailey is the principal factor in the S. E. Bailey & 
Company, of Lancaster, Pa., and the York Carriage Company, 
York, Pa. 

Mr. Bailey says that he came to Richmond upon the invitation 
of S. W. Meek and O. J. Sands, of Richmond, and that after 
an examination of the labor conditions, freight rates and gen- 
eral trade advantages became convinced that there is no place 
better fitted for manufacturing than Richmond. 

Mr. Bailey says further that the establishment of the enlarged 
plant in Richmond will in no way affect the continuance of the 
operation of the plant at York, Pa., now owned by the Kline 
Motor Car Corporation, but that the York plant will be con- 
tinued. 



World's Marks Lowered on Beach 

Daytona, Fla., April 24 — Three world's records were made on 
the beach here yesterday by a special Benz car driven by Bur- 
man. The new marks were those for the flying mile, kilometer 
and two miles, all of which had been held for over a year by 
the same Benz car driven by an operator who is now under 
official ban. The time made in the mile trial was 25.40 seconds ; 
in the kilometer, 15.88 seconds, and the two miles in 51.88 sec- 
onds. The mile was made at the rate of over 141 miles an hour. 



To Standardize Automobile Words 

To revise and standardize the nomenclature of technical, 
motordoni the Nomenclature Division of the Standards Com- 
mittee of the S. A. E. will meet to-morrow afternoon at 1 :30 
o'clock at the Automobile Club of America. Some important 
work along this line will be taken up. 



Havers Six to Sell at $1,500 

Quite remarkable is the list price fixed for the sale of the new 
Havers six-cylinder car which has been announced by the Havers 
Motor Car Company of Port Huron, Mich. Equipped with 
roadster body, this car will be marketed at $1,500, and with a full- 
sized touring body, the price will be $1,650. 

The same chassis is used for both types, the wheel-base being 
115 inches. The wheels are 36 inches in diameter and will take 
3 1-2-inch tires. The motor is watercooled and the cylinders, 
which are 3 3-8 by 3 3-4 inches, are cast in pairs. Schebler car- 
bureter, Bosch dual high-tension ignition, cone clutch, selective 
sliding gear transmission, giving three forward speeds and re- 
verse, Mercedes type radiator and two complete sets of internal 
expanding and external contracting brakes operated on steel 
drums, 12 inches in diameter, are some of the operative and 
structural features claimed for the car. 



Strict Automobile Law in Nebraska 

Lincoln, Neb., April 24 — The Nebraska Legislature passed a 
new automobile law at the session just closed, which provides 
still more strict regulations for automobiles, with the idea of 
lessening the number of accidents. 

Probably the strictest feature is the one relating to the passing 
of a car by an automobile. This law provides that where street 
cars are operated, automobiles must be stopped at crossings 
where passengers are getting on or off the car. 

The driver of an automobile is required to bring it to a full 




Showing the new Havers "Six," listed at $1,500 



stop on signal from the driver of a horse showing signs of 
fright. The penalty for violation is a maximum fine of $50 
for the first offense. From $50 to $100 or sixty days in jail for 
each subsequent offense. 

The registration for automobiles is raised from $1 a year to 
$2, motorcycles remaining $1. But the new law provides that 
instead of this money going into the State treasury it is turned 
back to the county in which the owner lives. There it is to go 
into the good roads fund. This will mean an extra $35,000 at 
least for good roads annually in Nebraska. 

Manufacturers and dealers may take out a single license for 
all cars of one type in their possession, the different types being 
classed as gasoline, steam and electric. 

The act prohibits any person under sixteen years of age from 
driving an automobile. 



Good Roads Activity Strikes Iillnois 
Faigley Joins Gibney Sales Force Chicag0i April 22 _ Apparently Illinois has just awakened to 

Philadelphia, April 24 — S. H. Faigley, formerly sales manager the need of good roads, and at the present time movements have 

of the Pitner Pump Company, has joined the sales force of been started to lay out two trunk lines across the State — one 

James L. Gibney and Brother, of this city, and will travel from Chicago to Moline via Elgin, and the other from Chicago 

throughout the country for that firm. to St. Louis via Joliet and Springfield. 
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New Thing's Among' the Accessories 



Brunswick Recoil Checks 

HOWEVER supple and easy riding the 
spring of an automobile may be, the 
autoist feels more secure if the car is fitted 
with shock absorbers. The duty of a shock 




Fig. 1 — Cross-sectional view of the Brunswick 
Shock Absorber 



absorber is to dampen the shocks inflicted 
on the springs primarily, and in a measure 
on the whole car, thereby relieving them of 
the rough riding effects that bad roads 
bring with them. The Brunswick shock 
absorber, built under the Kelcey patents, 
is designed to check the recoil of the 
springs, and thus prevent their breakage 
and relieve the steering of the jolts due to 
road inequalities. A cross-section of the 
device will be seen by referring to Fig. 1. 
The arm connecting the part A is bolted 
to the -axle and the part B to the chassis 
frame. When the car receives a jolt the 
two fulcrum arms move toward each other 
and on the recoil move in the opposite 
direction. With the first motion the cast 
iron ring D and the steel friction band B, 
owing to friction move as one piece and 
turn freely as one piece on the hub A. On 
the recoil the hardened pin E is wedged 
between the part A and the steel shoe H 
which locks A and D fast, and the recoil is 
taken up by the friction band D. This 
friction is under the control of the driver 
and can be regulated to any desired degree 
by the graduated screw G. The mechanism 
is self-lubricating, and the whole is en- 
closed in a dust-proof case. The fitting is 
manufactured by the Brunswick Machine 




Company, New Brunswick, K. J., and the 
distributing agents are the Livingstone 
Radiator & Manufacturing Company. 136 
West Fifty-second street, New York City. 



Duplex Internal and External 
Brakes 

PRESUMING that a car is made to run 
well, there is one part that should 
never be overlooked in the designing or 
maintenance, and that is the brakes. It is 
one thing to make the car go fast and it 
is another to stop it, and of the two per- 
haps the latter is the more important fac- 
tor. The Duplex brakes shown in Figs. 2 
and 5 are of the internal expansion and ex- 
ternal contacting type respectively. As will 
be seen in Fig. 2, the internal type has two 
points of adjustment, and the tightening of 
the rod acts upon each half of the shoe 
equally. The external contacting type, as 
seen in Fig. 5, utilizes the wrapping or 
winding effect of a flexible band, encircling 
and in contact with a rotating drum. One 
end of the flexible band is fixed, while the 
operating force is applied to the other end 
in the direction of the rotation of the drum. 
In order to obtain this effect in both direc- 
tions of rotation means are provided by 



Fig. 3 — Sectional view of the Allen tyrometer 
pressure gauge 

which either end of the band automatically 
becomes the fixed end. This device is 
manufactured by the Royal Equipment 
Company, Bridgeport, Conn. 



Fitt. 2 — View of the Duplex internal expansion 
brake, showing the method of operation 



Handy Tire Pressure Tester 

MEASURING 4 1-2 inches by 1-2 inch, 
the Alban Tyrometer consists of a 
drawn brass tube, as shown in Fig. 3. When 
the gauge is pressed on the valve the rub- 
ber washer in the end of the tire valve 
makes an air-tight joint with the tyrometer, 
and the valve plunger is at the same time 
opened. The air pressure acts upon a 
spring tension attached to a plunger in the 
gauge, which is forced to a point equal to 
the amount of pressure in the tire. This 
plunger raises the sliding band indicator, 
which through a slight friction remains in 
position, thus retaining the indication after 
the gauge has been removed from the 
valve. This gauge is manufactured by the 
Allen Auto Specialty Company, 1926 Broad- 
way, New York. 



Saves Tire Depreciation 

A PORTABLE vulcanizer should find 
a place in the autoist's kit. The 
Pittsburg Steam Vulcanizer consists of a 
hollow shell in which a small amount of 




ljustal.lc 
Slop 



Fig. <t — View of the Brunswick Shock Absorber 
with dust cap removed 

water is used to generate steam. The 
steam pressure can be read on a gauge 
supplied with the outfit, which includes a 
concave plate for clamping on the shoe and 
a flat table with collapsible feet for tubes. 
All necessary tools for carrying out the 
work form part of the outfit. It is made by 
the Motor Tire Repair & Supply Co., Baum 
street, Pittsburg, Pa. 



Shock Absorber on Coiled Spring 
Principle 

CONSISTING of a triple coil compen- 
sating spring enclosed in a dust-proof 
casing, the Penfield shock -absorber has re- 
cently been placed on the market. The 
method of operation is seen by referring to 
Fig. 4. The two fulcrum arms are attached 
to the frame and axle respectively, and 
when the compression of the spring takes 
place, the coil spring is tightened, thereby 
placing a resistance against the car springs. 
An adjustable stop is fitted, whereby the 
tension of the spring may be altered to suit 
the particular requirements of any make 
of car. It is manufactured by the Pen- 
field Shock Absorber Company, 49 Ran- 
dolph avenue, Meridcn, Conn. 




Fie. 5 — View of the Duplex external expansion 
brake, which is made to operate in both directions 
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Noise Attended by Insecurity 

The Antithesis of Speed with Security 



Taking speed with security as a desired condition in 

automobiling, it is inferred that noise has its measure 
of insecurity, and it is pointed out in the course of 
this recount how some types of noises dominate the 
situation, leaving it to the ozvner of the car in a given 
case to apply his talents in the zone where each lick 
will do the most good. The illustrations are of such 
breadth of scope as to permit the repairman to con- 
serve his energies, the idea being to spare excess cost 
in the making of repairs, without depriving the 
repairman of the enjoyment that he can purchase if 
he makes money by the fair route. 




EGGS rot if the old hen sits on them too long, and applying 
this thought to an automobile that is undergoing repair, 
there is a striking resemblance between the hen and the 
repairman. There is a great difference between hatching out 
a profit from an undertaking, and prolonging a repair job unduly. 
In the repair of a car, there are two points of view, and while 
the repairman is in duty bound to realize a profit, it is not too 
much to expect that he will permit the owner of the car to realize 
satisfaction. 



Fig. 1 — Showing a twin cylinder clamped m a vice, with the 
cylinder walls smeared over with Prussian blue, and the work- 
man putting the piston into place, using a string to compress the 
rings, in order to get an impression. 
_ Fig. 2 — Showing a piening fixture on a bench with a piston 
ring in place and the pien hammer resting on the ring, approxi- 
mately m the position that it would hold after the workman 
strikes a piening blow. 

From the owner's point of view, he should bring him- 
self to a state of mind wherein he will fully understand 
that noise is attended by insecurity. The next step is 
to arrive at the conclusion that a very little of the sound 
that strikes the ear as strange is in the nature of a moan 
emanating from the nerve centers of the car, and unless 
its voice is heeded, and the work of repairing is under- 
taken promptly, the estimate of the cost of repairs will 
go up at an enormous rate. 
There is a considerable difference between the work represented 
in the general overhauling of a worn-out automobile, and the 
repairs that will have to be made if the dictates of prudence take 
on the form of having the little noises investigated promptly, aad 
after locating the reasons for their presence, make suitable ad- 
justments and restore the automobile to its original sweet- 
running state of being. It is more than likely that the investi- 
gation of an automobile, after it begins to make noise, for the 
purpose of promptly applying the right remedy is attended by 
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severe troubles of diagnosis too frequently, and that half of 
the cost may frequently be charged to a wrong estimate of 
the nature of the disorder. As a broad proposition, if the 
motor refuses to run, fix the battery or substitute a new one, 
ahd the motor will partake of its old joyousness, or if the ig- 
nition is all right, and the motor persists in lagging, tighten up 
the joints in the intake manifold, and the carbureter will then 
be permitted to do the work for which it is intended. These are 
illustrations of the good work that can be done if the troubles 
as they creep in are accurately diagnosticated. 

For the Best Result the Cylinders Are Ground 
and the Pistons with Rings Are Hand-Fitted 

An infinitesimal leak of compression will have the effect of 
dissipating a large percentage of the fuel value of the mixture, 
owing to the fact that the leak is at the highest rate at the begin- 
ning of the power stroke. When the mixture is compressed, re- 
membering that it is ignited and burned before the power stroke 
begins, in a well-designed motor, the compression pressure of, 
say, 60 pounds per square inch (gauge), the pressure increases to, 
approximately, 250 pounds per square inch as the result of burn- 
ing, and it is at this critical time that leakage is most likely to 
abound, and the result of this leakage will be the most disastrous. 

Piston rings are made of gray cast iron and are fitted into slots 
in the piston above the fastening of the piston pin, and it is 
something of a problem to make the edges of the piston rings 
bear tight on the faces of the slots, and after this work is accom- 
plished, it still remains to produce an even outward pressure of 
the piston rings against the cylinder walls at every point. To 
accomplish this result the cylinders must be round and of the 
same diameter throughout the length of the stroke; moreover, 
the walls must be dead smooth, after which the operation of 
handfitting the pistons and rings to the cylinders, as shown in 
Fig. 1, may be undertaken with the reasonable expectation that 
success will crown the exacting effort of a man of some skill. 
As the illustration shows, the cylinder is clamped in a com- 
modious device, and after the cylinder walls are given a thin 
coat of Prussian blue the piston, with rings in place, is shoved 
up into the bore of the cylinder and moved up and down, giving 
it a spiral motion besides in order that the Prussian blue on 
the cylinder walls may be transferred to the piston rings so that 
when the piston is withdrawn an inspection will tell whether or 
not the piston rings bear evenly all around. If a "holiday" (a 





Fig. 4 — Showing a piston with the ring being snapj 
the left hand and a screw driver in the right hand, 



piston with the ring being snapped off, the workman holding the piston with 

which he uses in the snapping of the ring 



Fig. 3 — Showing a sensitive drill with a chuck in the spindle holding a 
valve by the stem and a workman with a piece of emery cloth cleaning the 
stem of the valve as it rotates in unison with the spindle of the drill 
press 

zone on a piston ring that does not coat over with Prussian blue, 
thus showing that it is not in good bearing) appears on any of 
the piston rings at any point in the diameter, they have to be 
removed from the piston and taken to a fixture, as shown in 
Fig. 2, to be piened. In this operation the workman uses a pren 
hammer of the character as illustrated, and by a few deftly ap- 
plied strokes, striking the ring sharply, but lightly, at equa- 
distant points spaced one-half inch apart, the piston ring is 
brought to the new required diameter and is re-shaped, accord- 
ing to the judgment of the workman, to give it the more perfect 
bearing as indicated by the impression taken in the manner as 
before stated. 

It might take several repeated trials on the part of a man of 
little skill before the rings would assume the contour that is 
essential to tightness, and in view of the 
trouble that is always experienced in in- 
serting pistons in cylinders, on account of 
the rings expanding, workmen have con- 
trived simple means for compressing 
the rings during the operation of putting 
the pistons into the cylinders, and one of 
the best ways of doing this operation is 
shown in Fig. 2. A piece of string is 
wrapped around the piston ring, and suffi- 
cient pressure is induced to compress the 
ring into its slot, upon which the workman 
moves the piston into the cylinder, and 
after the ring enters the string is un- 
. ., wrapped and the operation is repeated 

with the next ring, and so on until all the 
rings are entered. In thus proceeding, 
the rings are saved from damage, and 
after a little practice the workman gathers 
sufficient skill to do this operation quickly 
without endangering the piston rings. 

In manipulating the piston rings in the 
piening process, the novice is likely to 
break a few of them while he is getting 
experience, but a man of some judgment 
can learn how to pien rings in a little 
while, and it has been found, in the regu- 
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Fig. 5 — Depicting the operation of lowering the cylinder down onto the 
piston with one workman holding the cylinder and the other guiding the 

Siston into the bore of the same, taking care to protect the rings from 
amage 

lar course of events, that a piened ring will retain its shape and 
exert its pressure for a long time in service, whereas a ring that 
has not been piened is likely to change its shape in a few hours 
after the motor is put to work,- due to the fact that the tem- 
perature changes and alternating shocks, however light they may 
be, relieve the internal strains under which the "raw" rings labor, 
to the bias of service. 

Good Work Is Frequently Undone by the 
Careless Removal of Rings from the Piston 

The tendency on the part of the average relatively inexpe- 
rienced workman is to fit piston rings too tight in their grooves. 
A properly fitted ring moves freely in all directions, and in the 
ordinary course if a ring resists perceptibly when it is moved 
about in the groove it should be taken out 
and the high spot, when found, should be 
scraped away. If there is much evidence 
of a poor fit the faces of the groove 
should be blued, and a trial of the ring 
against the blue faces should be made in 
order to get an imprint of the high spots 
so that they can be removed with care 
and precision. 

Piston rings are far too frail to be 
turned over to the tender mercies of a 
blacksmith. The frailties of the rings dis- 
appear as soon as the pistons are inserted 
into the cylinders, owing to the support 
that is given the rings at every point, 
they being surrounded by walls on three 
sides of the piston, and the cylinder wall 
furnishes support to the fourth side. It 
is only necessary to consider the effect 
of good lubrication after the motor is as- 
sembled, so that the question of proper 
handling of the piston rings is the only 
one of moment. Fig. 4 shows a piston 
with the ring being removed. The work- 
man holds the piston flat on the bench by 
his left hand and with a screwdriver in 



the groove and deftly snaps it off the piston. With the ring 
removed — if it is not in such bad shape as to require scrap- 
ing — it may be dressed down in the manner as shown in Fig. 
6, using a very fine crocus cloth laid on a flate plate, over 
which the ring is rubbed in partly a somewhat circular motion 
and light pressure. If the rings have been in service,, and it is 
merely desired to remove traces of gum after the major portion 
has been scraped away, there will be no occasion for extending 
the operation until the crocus cloth bites the metal. If the rings 
are new, and there is slight evidence of a high spot to be re- 
moved in a given case, this treatment will satisfy the need. 

Poppet Types of Valves Should Be Given the 
Fullest Measure of Attention and a Drill Press 
Will Serve as an Excellent Aid to the Operator 

When a motor is taken apart and the vaive springs are de- 
tached, thus permitting of the removal of the valves, besides 
inspecting the seat in the cylinder, it is desirable to examine the 
valves closely, cleaning them off so that the bright metal will 
appear to the eye and to note whether or not they are in suf- 
ficient fettle to permit of their further employment in service. 
It may be that the valve stems will be worn elliptical, which will 
be disclosed by using a micrometer to measure the stem at two 
or three points, circling around the diameter, and remembering 
that a leak of any moment around the valve stem on the intake 
side of a motor has the effect of bleeding excess air into the 
mixture, thus destroying its balance, or that a leak on the ex- 
haust side around the valve stem permits of the escape of the 
exhaust products of combustion, thus delivering a disagreeable 
odor, perhaps accompanied by noise, it remains to consider 
whether or not it will be necessary to bush the guides for the 
valve stem, in which event the operator has two options in 
treating with the valve to get the stem back to round. If the 
stem is but slightly out of round it may be chucked in a drill 
press as shown in Fig. 3, and while the stem is rotating with the 
spindle of the drill, after the power is turned on, the operator 
may use various grades of emery and crocus cloth in the process 
of "eye dressing" the stem. But if the stem is considerably out 
of round, a speed lathe may be employed, centering the valve 
in the lathe, and taking a light cut with a diamond-pointed tool, 
the latter to be of carbon steel of the grade used in tools for 
chasing threads. 

In addition to getting the stem back to round, the drill press 




the right hand he pries the ring out of 



Fig. 6 — Showing a piston ring being cleaned by rubbing it across the face of fine crocus doth, the 

latter resting on a flat plate on the bench 
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Fig. 7 — Showing a clamp holding the copper gasoline pipe to be expanded 
and an expanding tool placed in position ready to begin the expanding 
operation 



operation, as shown in Fig. 3, serves extremely well in the 
cleaning of the valve to remove carbon incrustation or gum. If 
a piece of crocus cloth or emery paper is laid upon the platen 
with the rough side up, and the spindle of the drill press with 
the valve chucked in the manner as shown is lowered down, 
upon speeding the drill press the face of the mushroom of the 
valve will bear against the crocus cloth, or emery paper, 
and the rotary motion imparted by the spindle of the drill press 
to the valve, to which is added slight pressure on the part of 
the operator, will result in the quick removal of the carbon or 
other accumulations. 



Gaskets, When Improperly Fitted, Cause No 
End of Trouble 

In the better class of motors, ground joints obtain wherever it 
is possible to resort to this practice, and copper-faced asbestos 
gaskets are employed in the remaining situations. In the operation 
of a motor if the intake manifold leaks around the flanges, owing 
to the presence of defective packing, or on account of poor clamp- 
ing, the mixture will be so unbalanced that the proper operation of 
the motor will be seriously impeded, and in an extreme case the 
motor will fail to operate. It is not at all difficult to find motors 
in operation that fail to regulate properly, and in the majority 
of these cases the owners of the automobiles are decrying the 
quality of the carbureters in use in the face of the fact that the 
carbureter has nothing to do with the disorder complained of. 
The only possible way by which a carbureter can be made to 
serve its intended purpose is to bring all of the air that goes 
to the cylinders of a motor through the carbureter orifices, of 
which most carbureters have two, one being for the primary in- 
take and the other for the auxiliary air. It will be seen that a 
leak at a packed joint of the intake manifold is a mischief maker 
of the first magnitude, and the best recommendation that can 
be made to an automobilist who is complaining of carbureter 
trouble is in the direction of representing to him that the packed 
joints at the Hangings are crying for attention. 

In quite a number of motors the flanges are faced off plain, 
and the flange faces on the motor cylinders which are designed 
to accommodate the manifold are also faced off plain. It is not 
uncommon to see a workman take a piece of coarse asbestos 
fabric, bite it off with a dull knife to a shape that looks some- 
thing like the flange face, and in this raw state the packing is 
put into place, the manifold is lifted up and adjusted into po- 
sition, the nuts are screwed onto the studs, and the workman, 
realizing that the trouble is out of sight, whistles a tuneless lay 
as he goes in search of further mischief. If the manifold is 
designed for plain packing a sheet of close-weave asbestos should 
be cut into squares that will cover the faces of the flanges and, 
with a pien hammer, the workman should work around the sharp 
edges of the flanging, delivering a series of well regulated blows, 
thus bruising the fabric, leaving the imprint of the flange, and, by 



When the Cylinder Is Being 
Put Back on the Motor the 
Bungling Repairman Undoes 
All the Good Work That Is 
Lavished Upon the Piston 
Rings Up to That Time 

As a conspicuous example of the 
difference between the methods of ca- 
pable men and those of the other kind 
Fig. 5 is offered. It will be seen how 
two . workmen co-operate in the plac- 
ing of the cylinder on the top half of the 
crankcase of the motor. One workman 
holds the cylinder suspended in the verti- 
cal position above the motor and the 
second workman, in a stooping position, 
guides the piston into the bore of the 
cylinder, compressing the piston rings in 
the interim in order not to damage them 
in the process. The cylinder must be held 
suspended and steady until the man who 
is compressing the piston rings is ready 
$0 permit of the lowering of the cylinder, 
and the man who holds the cylinder must 
lower it at a slow and steady gait, making 
sure not to skew the cylinder and pinch 
the rings during the lowering operation. 




Fig. 8 — Showing a manifold with the asbestos fabric which is used for packing in place, being held 
by cement, also showing how the impression of the packing is taken by hammering against the edges 
of the flange 
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this process, cut the packing to a neat size. When all the packing 
units are so made it remains to mix a cement to suitable con- 
sistency of the right ingredients for use in cementing the pack- 
ing to the flange of the manifold, and when the manifold is being 
mounted into place on the cylinders it remains to apply cement 
to the flange faces of the cylinders for the purpose of making a 
tight joint. Fig. 8 shows a manifold and the cutting of the as- 
bestos fabric in the manner as above described, and Fig. 9 shows 
how the fabric is removed by means of a rat-tail file, and in this 
example the cement was applied to the flange facings of the 
manifold, and the fabric was stuck on before the cutting process 
began. 

Of the various cement compositions that are used in work of 
this character there is probably nothing that is so efficacious as 
a mixture composed of: 

Yellow oxide of lead; 

Glycerine (free from water) ; 

Using these ingredients, the cement is mixed to the proper con- 
sistency and applied to the work in its fresh state. 

It has been found in practice that this cement will not work 
if the glycerine is ladened with water, or if the yellow oxide 
of lead is impure. 

This form of cement is heat and acid proof, and it has, in 
addition to cohesiveness, the homogeneous properties that are 
required in this class of work. 

Repairing the Gasoline Piping System Is Given 
but Poor Attention More Often than Not 

There are three important considerations in connection with 
the gasoline piping system, involving safety, economy and service. 
It is not safe to permit gasoline to leak at the joints of the 
piping, from the tank, or at the carbureter. It may be a little 
difficult to keep carbureters from dribbing gasoline, but the idea 
of having a lot of joints in the gasoline piping is intolerable, and 
of the joints that are not to be avoided, it remains to be said, they 
should be well made. The copper piping that is used in this service 
must be annealed after it comes from the warehouse in order 
to render it fit. This piping when new, in its unannealed state, 
is brittle and, in addition to giving trouble in working, it is un- 





Fig. 10— A form of blunt nose expander used for expanding the ends of 
gasoline piping, showing the same in position, with the expanding operation 
partly completed 

reliable in service. The annealing process is too simple to be 
neglected. All that has to be done is to pass the piping through 
the heat of a Bunsen burner at a slow rate, raising the heat to 
bring out the dull red color on the piping, allowing it to cool in 
still air. 

The fittings as usually made require that the end of the pipe 
shall be dressed fair and expanded, and for this purpose a set 
of expanding tools, including a suitable clamp, are essential to 
good success. Fig. 7 shows the pipe in a clamp in the vise, and 
the expanding tool in the left hand of the workman, ready for 
the expanding operation. When the tool is inserted in the end 
of the pipe he strikes blows with a ham- 
mer and the shape of the tool is such that 
the end of the pipe is expanded sufficiently 
for the purpose. Fig. 10 shows a blunt 
nose expanding tool, which may be em- 
ployed in connection with the one shown 
in Fig. 7. 

For the photographs from which the 
illustrations in this article were repro- 
duced we are indebted as follows: Figs. 
1, 2, 3, and 4, the Pierce-Arrow Com- 
pany; Fig. .5, the Alco Garage; Fig. 6. 
the Palmer & Singer Mfg. Company : 
Figs 7, 8, 9 and 10, the Winton Company. 



Fig. 9 — The manifold with the packing cemented down after it is fashioned by the hammer, show- 
ing a workman with a rat-tail file removing the parts of the fabric that are not required. Care should 
be taken not to tear the packing 



Automobiles in Warfare — Foreign 
armies are taking kindly to automobile 
forms of transportation. During the cre- 
ative stage the men who had charge of 
this work, although they knew that horse- 
drawn vehicles were incapable of sup- 
porting armor-plate, did not have the 
sense to understand that automobiles are 
substantially in the same fix. The nat- 
ural inference was that automobile trains 
for army work would fall short of the 
best requirements unless they could be 
made bomb-proof, although the men who 
established the standards made no attempt 
to state how they would fasten armor 
to horses and obtain result 



Digitized by Google 



1028 



THE AUTOMOBILE 



May 4, 1911 



Bizarre Body Design 

To meet the demand of an open body along the lines of the 
submarine type recently illustrated in The Automobile a 
flush-sided body with ample protection has recently been 
placed on the market by a French firm of body-builders. 
Elimination of wind resistance has received careful study, as 
the illustration bears witness. 

THE submarine type of body recently placed on the market 
by the French firm of body builders, Aliu et Liotard, has 
become popular in France, and another type designed by the 
same firm along similar lines is here depicted. It is clear that 
wind resistance has been cut down to a minimum and the utmost 
protection is given to the occupants. The seat level has been 
placed particularly low so that the small wind shield is above the 
level of the passengers' heads. 

The body has a decided one-piece effect, the entrance being 
through the door that can be seen in Fig. 4. The back rest of the 
left-side front seat folds to allow the passengers to obtain in- 
gress to the rear seats. Pure air is provided by means of- ad- 
justable ventilators and the cowl has a glass window to assure 
a sufficiency of light on the dashboard fittings, such as the 
lubricator and speedometer. The extra protection from air cur- 
rents will be noticed in the shape of a "bulwark" running round 
the entire upper ridge, and the shape of the windshield as seen in 
Fig. 3 is such as to cause the air that strikes it to be diverted 
over the heads of the passengers, due to the slight outward curve 
at the top. The glass shields are independent and can be opened, 
permitting a full flow of air on a hot day. 

A good impression of the seating arrangements may be ob- 
tained by referring to Fig. 4. This in conjunction with Fig. 2 
shows the method adopted to eliminate back suction, the bowl- 
shaped back being fitted with a locker for carrying tools and 
spares, leaving the running boards clean. 



Braking bv Motor — For mountain touring it is recommended 
to arrange a special air intake on the induction tube between the 
carbureter and the cylinders, and to provide means for opening 
this intake when desired, so that the driver, when descending 
long inclines, may admit fresh air to the cylinders under full 
compression and get the brake effect thereof, rather than cutting 
off both gas and air. as is more commonly done. 




Fig. 1 — Three-quarter new of an original body along the aubmarine linea. 
The position ot the driver will be noticed 



Britons Boost Commercials 

In order lo instill into the drivers of commercial vehicles care and 
consideration for the property in their charge, the C. M. U. 
A. organizes an annual parade, for which money prises are 
given — Royal Automobile Club defends members in legal pro- 
ceedings and facilitates touring. 

LONDON will see the fifth annual parade of motor vehicles 
on Whitmonday, June 5. These parades, which were origin- 
ated by the Commercial Motor Users' Association, which has 
for its object the encouragement of drivers of tractors, wagons 
and vans, to which end money prizes and other awards are 
given to the participants in the parade. Practically the en- 
tire day is devoted to this form of divertisement, the parade 
beginning at eleven o'clock in the morning and ending about 
six in the evening. Three championship prizes of 7 pounds, 
10 shillings and 5 pounds and 3 pounds, respectively, will be 
offered for the best results. One of the conditions of the entry 
in the competition is that the driver must have kept a weekly log 
from January 1, 191 1, to March I. Not alone will the champion- 
ship prizes be given, but the drivers of the best vehicles participat- 
ing in the parade of June 5 will receive first, second and third 
prizes. 

The "R. A. C." have organized a free legal department for com- 
plimentary service in the matter of representing members and 
associates of the clubs in police courts. The plan* which has been 
in operation since September, 1910. is working splendidly. The 
majority of the cases have consisted of summonses for exceeding 
the speed limit on open stretches of road in instances where the 




Fig. 2 — Three-quarter rear view of the original type of body fitted to a 
Gregoire chassis 



member or associate has not been in the position to dispute the 
accuracy of the police timing. In such events the member or 
associate is invariably represented by an accredited barrister who 
is empowered to act in the absence of the personal attendance of 
the alleged offender. 

The Local Government Board has officially notified the "R. A. 
C." to issue international travelers' passes on behalf of the board 
every six months. This pass has proved of inestimable value, 
all difficulties of travel being obviated thereby in connection with 
automobilists procuring licenses in various Continental European 
countries. Foreign Governments have awakened to the advis- 
ability of encouraging alien motorists and they are making special 
efforts to welcome them. 
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Selling Cars in Germany 

American automobile makers cannot hope to establish profitable 
trade relations there through correspondence. French con- 
cerns, by establishing agencies, with the necessary repair 
shops and facilities for quick replacement of parts, have 
succeeded in building up a profitable business. 

GERMAN automobile manufacturers are in the habit of solicit- 
ing trade through the medium of commercial travelers and 
also by catalog, the latter being made use of to a very great de- 
gree. The Germans, however, do not make signal use of unique 
methods of advertising, nor do they advertise through any chan- 
nels generously. One French concern, which has formed a 
separate stock company under the German laws, maintains an 




Fig. 3 — Showing the diiver's protection, also the double independent wind 
shields that can oe raised at will, the ventilator, glass slide in cowl to 
illuminate the dash during the day and the filler tor the oil tank or gaso- 
line tank as the cafe may be 



independent organization in Germany. This concern imports 
automobiles and accessories from its own factory in France, 
and at the same time goes on selling independently, as per or- 




Fig. 4 — General appearance of the new body as seeri 1 from above. The 
entrance can be seen, there being but one ;door. The. passengers' aeat ia 
the front collapses to afford entrance to the rear, seats 

ganization laws, keeping its German head . office and stock room 
in Frankfort-on-the-Main. The company- also has an extra 
shipping depot as a subagency in Germany, thus being in the 
position at all times to fill orders quickly. The house is also 
enabled by this system to keep in constant touch with its local 
agents in Germany. At the same time this method of close 
juxtaposition serves as a check on losses which might accrue in 
case of no agency of the French concern being located in Ger- 
many. The company also keeps up repair shops and stockrooms. 
American manufacturers have frequently been known to try to 
select an agent in Germany through correspondence. This method 
never has resulted satisfactorily. Appointment by personal inter- 
view is the only profitable policy. The commission paid to the 
agent or dealer usually runs from io to 15 per cent. It is neces- 
sary to supply the representative with accessories free, and in the 
case of tires the agent must have the authority to allow the 
prospective purchaser the privilege of trying the tire on his auto- 
mobile. 



The Far West — Characteristic Scenery 

Why It Is Not Necessary to Go Abroad 



Presenting photo reproductions of mountain scenery as 
it obtains in the Far West. Telling of the possi- 
bilities for rest and recreation for the automobilist 
under conditions that will enable him to become 
acquainted with the characteristics of his own land. 
Indicating how unnecessary it is to go abroad for 
what is to be had better at home. 

MOTORING in America is a subject that has yet to be 
taken up in earnest Motoring abroad is being shunned. 
Why an American automobilist should go abroad on 
tours when he can hare his fill at home is a moot question. 



From the accommodation point of view there are good hotels in 
this country where it is the aim to give value for the money, and 
it is scarcely necessary to point out that this is the land of good 
living from the hotel point of view. 

Referring to scenery, all that remains is to show some of the 
scenic grandeur that the average automobilist turns his back 
on when he goes to Switzerland to look at the mountains. 
America has its quota of this daring handiwork of Nature. As 
for pure air-ozone, there is no monopoly ; it is prevalent on every 
mountain side. If snow-capped steaks are desired they grow high 
up above the timber line on every touring peak. The Far West 
is their home. 
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Crossing the Great Divide brings one 
to the most rugged scenery in the world ; 
long before the Divide is reached the 
happy tourist is introduced to the beauty 
that wild Nature provides for the tourist 
who is venturesome, and the farther 
west the trip is extended the more varied 
is the panorama. Of accommodations, 
while they are at times somewhat scatter- 
ed, the fact remains that a properly 
organized tour, in the hands of a capable 
touring master, is scarcely to be dis- 
commoded. True, if a lone tourist un- 
accustomed to the wilds of Nature gets 
lost he must blame himself for his fool- 
hardy attempt to accomplish the impos- 
sible. The way to undertake tours is to 
provide for the trip; take along the trap- 
pings that are necessary to safety and 
comfort and if possible get a man of ex- 
perience to tell of the needs of the oc- 
casion. 

Most of the trouble that has been ex- 
perienced along this line was due to the 
lack of the tourists who, taking the ex- 
perience that they gleaned by touring near 
home, utilized it for what it was worth 
under a far more difficult set of condi- 
tions. The man who goes gunning for 
bear in Wall street has very little ground 
for assuming that he will be a great suc- 
cess at gunning for bear in the woods of 





Maine, and if he can be persuaded to 
engage a guide when he goes to Maine to 
shoot it will be the better for his comfort. 
In touring through a wild country to take 
a guide along is the proper course, and 
if a party of tourists can be obtained it 
remains to be observed that the cost per 
tourist will be reduced and the under- 
taking can then be on a more enterprising 
basis. It is this type of undertaking that 
the Touring Club of America is making 
a good success of now. 



In the Garden of the Gods, in Colorado, the Siamese Twins stand sentinel over a prospect as beautiful 

as it is inspiring 

The Hanging Rock, in Clear Creek Canon. The profile of the Indian deity, who the legend says 

once stood guard over the place, is easily distinguished 
Colorado furnishes bits of scenery that few foreign countries can excel — the beautiful Ousel Falls is 

one of them 



Western Caimada 

Simcoe, Gray and Bruce Counties in 
Owen Sound are the fortunate possessers 
of splendid roads. A certain cement 
quality in the gravel and stone makes the 
highways quite equal to macadamized 
roads. Although there are but six motor 
cars in Owen Sound owned by private in- 
dividuals, and one automobile for public 
hire, scores of touring parties head for 
Georgian Bay Summer resorts during the 
season and a great many automobiles are 
to be seen. One touring party made the 
distance of 162 miles from Niagara Falls 
to Owen Sound within the space of seven 
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hours. They reported the roads as being 
in excellent condition, and as improving 
until they reach the bay. There are 
200,000 inhabitants residing in the Owen 
Sound district, the towns including Mark- 
dale, Derham, Harriston, Hanover, Ches- 
ley, Southampton, Wiarton, Meadford and 
Collingwood. A big opening exists in that 
section of the country for passenger and 
freight automobile service, the towns now- 
being wholly dependent upon teams to 
supply the local traffic. Owen Sound 
finds it impossible to take care of its trade 
without the aid of automobiles, for busi- 
ness men are chronically behind in their 
deliveries in spite of the fact that eigh- 
teen livery establishments are maintained 
there. The only months that the snow 
proves a serious impediment include from 
January to April. The people of the 
country are beginning to ask if it is not 
wiser to adopt motor cars for passenger 
and freight service than it is to depend 
upon the two lame railway lines which arc 
new in commission. 



route that will be followed is one that is 
based upon the information furnished to 
the club by the Blue Book. This infor- 
mation is contained in Volume 3, which 
also includes touring directions covering 
at least 10,000 miles of new Southern 
highways as well as the regular New Jer- 
sey routings. 

Volume 3 and I, the latter dealing with 
New York roads, are ready for distribu- 
tion and Volume 2, the New England 
book is about ready. 



To Co A, B^uasy 
Majppin^ Tosuurs 

The "Call of the Road" has been 
sounded more insistently this year than 
ever before since the automobile came 
into common use, and one straw that in- 
dicates the trend of this progress has 
been seen in the extra demands that have 
come to the Touring Club of Ameiica for 
information as to early Spring tours. 

The roads of Massachusetts and New 
Jersey are reported to be in better condi- 
tion than ever before, and the officials 
of the club are called upon to map out 
tours in both of the States named almost 
every day. 



Savannah Club 
Uses Blue Book 

When the Savannah Automobile Club 
holds its interstate run next week the 



In the Grand CaPon of the Arkansas there is a constant succession of magnificent views — the Royal 

Gorge is one of the most charming 
In Clear Creek Canon a sharp curve throws out against the sky the clear profile of Mother Grundy 

in the living rock 

One of the wonders of the Garden of the Gods is the Tower of Babel, a column of rock shooting 

many hundreds of feet skyward 
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Materials Used in Top Manufacture 

Dealing with the Selection and the Care of Same 



Any material used in top manufacture 
must be primarily waterproof and 
capable of becoming impregnated 
with moisture without stretching, 
and, secondly, be of suitable texture 
to withstand heat and dust without 
showing signs of early deterioration. 
The question of wear from friction 
is somewhat a matter of how the top 
is made, but largely one of proper 
folding. 

NOW that the touring season is upon 
us it behooves the autoist who uses 
an open car to take the question of 
the car's covering seriously into considera- 
tion. Fine weather and disuse are the two 
important factors that must be held ac- 
countable for the bad condition of the top, 
apart from the mere question of the ma- 
terial employed. If the car has been laid 




Fig. 1 — Close grain Pantasote used largely in the 
manufacture of tops and dust boots 



up for the winter with the top folded, or 
perhaps a limousine body has been used 
while the touring body has been stored, 
not a few will be surprised to find that the 
top is in very bad condition when the first 
rainy day comes and the top is pressed into 
service. 

The materials used in top manufacture 
are cotton twill, mohair, leather and imita- 
tion leathers known by the name of auto 
leather and Pantasote. The twill and mo- 
hair combinations are largely used for tops 
for cars larger than a demi-tonneau, while 
for high-grade runabouts and victorias 
leathers and imitation leathers are often 
employed. Dealing first with woven top 
material, it must be borne in mind that this 
is called upon to stand a good deal of fric- 
tion and, being constantly subjected to cli- 
matic changes, must needs be of good ma- 
terial to withstand rot. The class of goods 
that sometimes finds its way into cheap 
tops is not waterproof, and, in the case of 
a heavy downpour or of exposure for any 
length of time in the rain, will permit the 
moisture to penetrate and leak through into 
the car. 

The usual material employed is made of 
two layers of fabric cemented or vulcan- 
ized together with a rubber compound. This 
makes the two layers as solid as if of one 
piece and renders them waterproof. The 
rubbering or vulcanizing process is one of 
the most important factors. Upon the 
manner in which this is carried out, the 
amount of rubber used and, above all, the 
quality of the rubber employed will depend 
the serviceability of the top. The exterior 
and interior layers of fabric often differ in 
quality, and where mohair is employed the 
exterior layer is mohair while the backing, 



so to speak, is usually cotton twilL A 
cheaper class of .material is plain twill, 
where two layers of the twill are vulcanized 
together. Referring to Fig. 2, an example 
of this will be seen. The different layers 
are marked and denote the different sur- 
faces after the two have been pulled apart 
A and D are the two surfaces representing 
the interior and exterior of the top and B 
and C the reverse of these. From the 
blackened effect of B it is plain to see that 
this side has received the coating of solu- 
tion and that the lighter colored surface 
C has been placed on B and cemented to it. 
A similar-looking material may cost con- 
siderably more per yard in the case where 
both surfaces have been coated, in which 
case the material is twice as waterproof. 
An example of this will be seen in Fig. 8, 
where the part B is alike for both surfaces, 
while the appearance of the exterior sur- 
faces is the same. 




Fig. A — Mohair backed with a cheap grade cotton 
fabric The rubber compound used in this case 
was poor and sparely used 
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Fig. 6 — Leather for top*, giving the idea of a 
medium grain leather suitable for victoria tops 
and dust boots 




Fig. 7 — Pantasole, giving the idea of morocco 
leather, while at the same time being strong, is 
considerably lighter than leather 



The appearance of a top made of mohair 
is far superior to that made of ordinary 
fabrics, such as cotton twill. It has a de- 
cided luster and is non-absorbent; conse- 
quently the rain runs off it very easily. 
Mohair is goat hair and is a good deal 
coarser than cotton; consequently the 
meshes of the weaving are larger than those 
found in cotton twill. There are several 
imitations of mohair which are in reality 
made from cotton, with a little silk added 
in the manufacture to give the required 
luster. In these, the silk very soon wears 
off, leaving the material ragged. The mo- 
hair stratum is very thin and when seen in 
the unsolutioned state has the appearance 
of a thick veil. For this reason it is in- 
clined to wear and fray if the slightest 
friction is allowed while the top is folded. 
Mohair requires very careful handling in 
the manufacture, and only the best quality 
of rubber solution should be used with it; 
otherwise it will become detached from the 
foundation and fray. Fig. 3 shows a good 
quality mohair with a decided pattern for 
ornamental purposes. It is backed with a 
stout cotton fabric ; the stoutness and wear- 
ing qualities of mohair tops are dependent 
to a large degree on the thickness of such 
backing and the quality thereof. Fig. 4 
represents a mohair material, A, on a dark 
gray cotton backing, B, after the two have 
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Fig. 8 — Top and bottom layer of cotton twill 
with plenty of rubber compound used to make 
a proper waterproof material 



been pulled apart. The mohair is very 
close-grained and is of good quality, but 
the cotton substance can easily be seen at 
B. C in the same illustration represents 
the cotton after being coated with the solu- 
tion; it will be noted that the appearance 
of cotton has entirely vanished, leaving a 
clean stratum of rubber. Some of the 
rubber adhered to the mohair, but the 
amount used in the manufacture was in- 
sufficient and heat would play havoc with 
what there was and spoil the waterproof 
qualities. 

The conventional pattern of mohair of 
which tops are made is shown in Fig. 5. 
Seen with the naked eye, the appearance of 
hair is very marked and has the form of 
undulations intersected with a single cross- 
strand at equal intervals. It is backed with 
a stout section of cotton twill, has a de- 
cided luster and gives a good car a decid- 
edly finished appearance. The mohair 
effect can be seen at A and the cotton back- 
ing at C. A close examination of B will 
show that the rubber is paramount therein, 
and the cross-sectional effect is in reality 
the grain, so to speak, of the mohair that 
has left its impression behind. The effect 
is different in Fig. 9, where a coarser weave 
cotton has been used with the same grade 
of mohair. C in this case represents the 
cotton and A the mohair. B is the cotton 
that has been coated and pulled from the 
mohair afterward, and D the coated cotton 
before vulcanizing. D is in reality shiny 
and has a decided tacky surface, while the 
effect of the vulcanizing is to harden B and 
fill the interstices, rendering the entire ma- 
terial proof against the elements. 

Grays are very popular in top manufac- 
ture; a sample of this color will be seen in 
Fig. 10. It is composed of alternate strands 
of gray and black hair, but these can be 
varied in many ways to give the requisite 
shade. The color of the material used is 
no indication of the quality, although if a 
special shade is desired that does not come 
through in the ordinary course of manu- 
facture it will probably cost more to have 
the material specially dyed. 

Where a leather effect is desired a ma- 
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Fig. 9 — Showing top layer of mohair and the 
rubbered cloth after former has been pulled apart. 
C, course backing; D, solutioned surface* 
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Fig. 10 — tiray mohair top material, m which the 
layers of light color can be seen that give the gray 
effect — it has a luster that cannot be obtained in 
cotton 

terial known as auto leather is largely em- 
ployed. It has the appearance of leather, 
but is in reality a composition that is 
mounted on suitable backing, either of cot- 
ton wool or mohair. Cotton is often used, 
owing to the fine mesh and its ability to 
more readily absorb the waterproofing ma- 
terial. Any type of leather can be imitated 
nowadays, ranging from a delicate morocco 
to the ordinary hide variety. The type 
shown in Fig. 6 is intended to give the 
appearance of a medium-grade hide, and 
the thicker the material— or, in other words, 
the thicker the coating of the compound — 
on a stout twill or mohair the better it 
looks and the longer it will last. Sun, heat 
and damp are the enemies of this material, 
as it is liable to crack, in which case the 
rain will find an easy path through the 
cracks and in time it will rot the backing. 
Pantasote is usually thinner than the aver- 
age run of auto leather and is consequently 
more pliable and less inclined to crack in 
the folds. The form shown in Fig. 1 very 
closely resembles leather. 

The materials used for the purposes of 
illustrating this article were supplied by the 
Empire Top Co., of 529 West Fiftieth 
street, New York City, where the concern 
has a large top-building factory. 
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Novelty in RAinabcmt Body 

The coming of the foredoor type of body, enclosing the space 
bounded by the driver's seat and the dash, brought an extra 
measure of conjecture, and the fear was that overmuch 
of heat would come through the footboards and smother 
the pleasure that normally belongs to the directing of an 
eager automobile. Time will have to state whether or not 
the troubles of this sort have been over-estimated, but the 
new type of runabout body, which is here suggested by il- 
lustration, annihilates speculation, and presents the solution 
of several of the problems that confront purchasers of auto- 
mobiles at the present time. 

A LARGE contingent of experienced automobi lists, having 
tried out the good qualities of the more pretentious forms 
of automobiles, are expressing a preference for a well-made 
car, with a motor of some power, and a body that will seat two 
persons, with the seats so arranged that the control of the auto- 
mobile will not be interfered with by a poor distribution of the 
weight, offering the further advantage of easy riding qualities 
to the occupants of the car. The new body, as here shown in 
plan and side elevation, is of the enclosed type, but in order to 
afford a controlled measure of cooling of the space within, a 
barriered ventilator is placed on each side, back of the dash, in 
front of the doors. 

The second innovation is in connection with the locating of 
the gasoline tank within the bulging of the body back of the 
seat, with a filler protruding through the turtleback on the center 
line. The tank is of excellent capacity, is protected in every 
way, and unsightliness is dispensed with, as the illustration 
clearly shows. The space at the rear of the gasoline tank is 
taken up by a tire sling, which is designed to hold two tires, and 
the circular space, over which the tires are fitted, is suitably en- 
closed, forming a tool box of some capacity, with a cover and 
a lock, protecting the tools from the coaxing wiles of a stray 
passer-by. 

A windshield is placed in a slanting position on the cowl, the 
latter having considerable overhang, and this arrangement, count* 



ing in the facility of a movable visor on the windshield, adds a 
considerable measure of comfort. The chassis on which the 
body is placed has a wheelbase length of 120 inches, and the 
body space back of the dash line is 93 inches. 



Cause of Carbon Deposit 

// "cracking" can be prevented, there will be no trouble experi- 
enced from the formation of carbon in the combustion 
chamber. Upon the carbureter devolves the task of properly 
vaporising the gasoline and insuring uniform combustion. 

UNLESS carbureters are so designed that they will vaporize 
automobile gasoline, it will, of course, pass into the com- 
bustion chamber in liquid form, where it will "crack," precipitat- 
ing carbon, forming a hard crust, which interferes with the 
proper thermal action of the motor. Cylinder oil plays a small 
part in this malperformance, since it serves as a binder for the 
precipitated carbon, to which must be added silicon and other 
silt formations, which are sucked in through the orifice of the 
carbureter, and carried into the combustion chamber. 




8,000 Miles Cost $392.75 

Dr. Robert M. Rogers, of Brooklyn, N. Y., presents an itemised 
statement of the cost of running a Franklin Model G auto- 
mobile 8,000 miles during the year 1910, using this car as a 
business proposition for the most part. 

SERVICE, from a doctor's point of view, is founded upon 
prompt response to demand, and the covering of the great- 
est possible area, consistent with the main requirement. There 
is no authentic record which will show the number of miles 
per day that a doctor would be able to make in his professional 
capacity were he to walk, but it will be seen by an examina- 
tion of the account here given that an automobile traveled 
8,000 miles in doctor's service, which is not far from 25 miles 
per day for every working day in the year. It is scarcely 
to be expected that a doctor would walk, 
making the rounds of his patients, even 
half of this distance, and it is pointed 
out in this particular example 'that, in 
addition to traveling 8,000 miles in his 
automobile, Dr. Rogers accomplished 
some of his undertakings without using 
the car. The conclusion that will be 
reached upon examining the cost record 
is that the automobile was a good busi- 
ness investment in this case, and in 
studying the details of the cost, after the 
item covering storage is removed, a re- 
markable economy is brought to light. 
The gasoline bill, for illustration, was 
$73.52 for 510 gallons of gasoline. The 
amount of gasoline actually used was ob- 
viously low; the price per gallon is a 
trifle high. The cost for tires, and the 
repairs thereof, was very modest. One 
or two of the items would suggest that 
they are not of the type called recurring. 

Cost of Running an Automobile 
8,000 Miles 

Gasoline (510 gallons) $73.52 

Storage (12 months) 174.90 

Tires and repairs 83.73 



Plan and elevation of a new type of runabout body with a ventilated front, enclosed gasoline tank, 

and place for tools and tires 



Oil and grease. 

Starting crank 

Idler gear 

Glass (windshield) 

Weed chains 

Soldering gas tank 

Adjusting bearings 

Electric born and batteries. 



11.30 
6.00 
8.80 
1.00 
4.00 
1.50 
13.00 
15.0i 



Total 392.75 
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Short Stories of Wide Interest 

Unraveling the Puzzling Situations 



Among automobilists discussion seems to be unflagging 
as it bears upon some of the situations in relation to 
which the natural intricacies readily support the dif- 
ference of opinion, but it is the contention here that 
a common sense view of such matter should prevail; 
moreover, point of view should be given its measure 
of recognition. 

LUBRICATION is generally thought of from one angle only. 
The average automobilist thinks that the lubricating medium, 
be it oil or grease, does its full duty when it provides a slippery 
surface between the journal and the box. Were this true, a ball 
bearing running dry would satisfy the whole situation, since the 
coefficient of friction of a dry ball bearing is low enough to as- 
sure a continuity of performance, without an undue loss of 
power. The lubricating medium has other duties to perform, it 
being the case that the polish on the journal should be main- 
tained, or if ball bearings are employed, one of the functions of 
the lubricating oil is to preserve the highly polished surfaces, 
and the third duty of the lubricating product is to seal the bear- 
ing so that foreign substances may not enter and perch upon 
the surfaces for no better purpose than to serve as the abrasive, 
which if present will soon reduce the high polish on the surfaces 
to a wretched level. In a broad sense, then, lubricating oil has 
three prime duties to perform, and the qualities of the oil, in view 
of the necessities must be (a) of the requisite unctuousness, (b) 
of the right body consistency, and (c) free from an acid or 
alkaline reaction. 

Considering (a) dealing with the unctuousness, in other words, 
the slippery qualities of the lubricant, this property must be 
present without abatement under temperature changing condi- 
tions; considering (b), which has to do with the body or con- 
sistency of the oil, it is believed that in addition to the selection 
of the same of the body that is most efficacious for a given pur- 
pose, it is also desirable to select the oil for its constancy of 
mobility so that as the temperature increases the oil will resist 
thinning down, and in dealing with (c), which has to do with the 
etching propensities of the lubricant, it is enough to observe that 
the oil should neither be acid in its reaction, nor should it be 
composed of constituents that will undergo chemical change 
either in the presence of light or in the presence of aging, but it 
is just as much of a detriment to use an oil that is "caustic" as 
it is to employ an acid product since the highly polished surfaces 
of the balls and raceways of the bearings will measure the same 
amount of damage if they are etched by a caustic product as 
will be produced if the etching is due to an acid reaction. 



DEPRECIATION of an automobile may be traced to (a) 
inferior material, (b) bungling workmanship, (c) inhar- 
monious design, (d) poor fitting, (e) neglect to maintain the auto- 
mobile after it goes into service, (f) bad roads, (g) high speed 
on good roads, (h) high speed, considering bad roads, and (i) 
overloading. 

The considerations (a), (b), (c) and (d) must be coped with 
by the maker of the automobile, and the subdivisions (e), (f), 
(g)» (h) and (i) come under the observation and care of the 
user of the automobile. In the purchase of a car the man who 
pays for it will have to suffer if he neglects to take account of 
the extent to which the maker's considerations are present in 
the finished product, and in the after use of the automobile it 
will be within the confines of prudence to pay attention to the 



things that represent undue depreciation, remembering that the 
life of a car from the speed point of view follows the square law, 
so that if the speed of a car is reduced to one-half of the speed 
of a similar automobile, the lower speed machine will last four 
times as long as the one that is driven at the higher rate of speed. 
Between low speed, cleanliness and good conditions of lubrica- 
tion the life of an automobile may be prolonged to a far greater 
extent than is generally realized. The fact that the materials of 
which an automobile is made are extra fine is a sparse compensa- 
tion in the face of abusive speeds, because the good materials 
do not go up according to the square law, whereas the deprecia- 
tion must feel the inevitable force of the rule. If the automobile 
is to last a long time, clean it when it gets dirty, oil it before 
exacting service, and go slow. 



NOW that the sun is shining on both sides of the street, and a 
favorable wind is drying up the slimy pools that have long 
abided in hidden places on the highway, the automobilists who 
stored their cars for the Winter are busying themselves in their 
divers pursuits, but they all have a common idea, which, when 
it is put into force, will see them skimming along the road, bow- 
ing to budding Nature, and re-forming the somewhat intimate 
acquaintance with the scenes that intercepted the eye on former 
excursions under like conditions. Not a bad picture to contem- 
plate, but quite a number of these "sanguinarians" are meeting 
obstacles that are the children of their lack of foresight, and 
being thus endowed, they are prone to blame the makers of the 
automobiles, or the dead storehouse wherein the cars were kept, 
for the ills that beset them. It was only the other day that a 
learned citizen whose vocation is the making of glue, com- 
plained most bitterly that he was unable to make his automobile 
mind after he took it out of dead storage, and he said in tones 
of despair "The motor does not show enough power to turn the 
blame thing over." In an inquiring state of mind, and in soft 
tones, we went into the ramifications of glue-making, and after 
he got through describing the process, which was very interesting 
indeed, we were amazed at discovering that there was no great 
difference between the way that he went about manufacturing 
glue that he sold for a livelihood, and the method that obtained 
in the production of the glue that prevented his automobile from 
working. When the car was put out of commission last Fall, 
instead of cleaning out the slimy mass that represented what 
was left of the lubricating oil in the various places where it 
stayed in the car, it was permitted to remain, and the time of 
storage, considering the previous state of the product, was suffi- 
cient to accomplish the remaining damage. Unfortunately, in 
addition to the gluing of the parts together so that they were 
prevented from functioning, the oil took on an acid phase, and 
the bearings, not forgetting the journals, were rusted up; and 
ten dollars' worth of foresight, which was lacking, resulted in a 
thousand dollars' worth of damage that the poor glue maker 
will now have to face. 



British War Department to Test Taxicabs— Great Britain 
is going to make a test of taxicabs for military purposes. The 
War Office has taken its cue from the taxicabs which have proven 
so satisfactory as shuttles of quick communication in traffic 
circles in London and English provincial cities. It is proposed to 
give the taxicab a thorough trial during the maneuvers which 
are to take place this month. 
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Care of Varnished Surfaces 

M. C. Hillick gives some timely advice concerning the proper 
care of the sensitive and highly susceptible body finish with- 
out which even the most expensive pleasure car is incomplete. 
It sometimes happens that in the effort to preserve the var- 
nished surface it is coddled to death under heavy coverings — 
varnish must have light and air if it is to last a reasonable 
time. 

VOLUMES might be written on this subject, but the pith 
of the whole matter is that it is the easiest thing in the 
world to overdo the business of caring for the newly var- 
nished surface. Anything that costs six good dollars a gallon, 
and is cheap at that, cannot very well be otherwise than sensi- 
tive and highly susceptible to influences and effects created by the 
atmosphere, prevailing impurities in the air, and inimical condi- 
tions generally. 

The best possible varnish, the varnish that stands out with a 
wonderful brilliancy and protects all the surface finery beneath it 
to the end of the chapter, cannot endure the cleaning and care- 
taking processes bestowed upon it by many zealous but misin- 
formed friends. For of a truth there is a right and an entirely 
wrong way of going about this cleaning and polishing up business. 
Varnish must be given an opportunity to live and wear natural, 
like any other normal thing. It can be cleaned and rubbed to 
death, and its funeral attended, before you are aware of the 
event unless some expert observation and rugged common sense 
are called into play. 

Never, under any circumstances, scrub varnish with a brush. 
Neither use hot nor dirty water upon it. Avoid cleaning the 
surface under the hot rays of the sun. Do not use an alkali in 
the wash water, nor soap, nor washing powder, nor any other 
medium harmful in the least degree to the varnish. The automo- 
bile should not be housed in quarters adjoining a horse stable, nor 
in quarters formerly devoted to such purposes, for here, as per- 
haps nowhere else outside of an ammonia factory, the fumes and 
poison emanating from this pungent alkali are in dangerous cir- 
culation. And it fairly goes without saying that ammonia is sure 
death to the life and vitality of varnish under any and all circum- 
stances. 

Do not wipe mud or dust nor other accumulations from 
the surface; rinse all surface substances of whatsoever sort, ex- 
cepting, of course, oil and grease, from off the varnish with a 
gentle flow of water applied either with a soft wool sponge or 
through a hose operated under light pressure. Varnish does not 
long endure a heavy pressure stream of water directed upon it 
from the hose. It has a tendency to fracture the film just as you 
might crackle a piece of glass by tossing a pebble upon it. If it 
doesn't do this it at least beats down the natural luster of the 
varnish and strains the fabric to the limit, whereas the washing 
of the surface should heighten the luster and give to it a trans- 
parent quality which road service and the dust and the mud of 
the highway, in a measure, robs it of. 

It is bad practice, moreover, to use a dust brush feather duster, 
or even the fleecy, fluffy dusters at one time considered indispen- 
sible in the carriage repository for whisking off the dry dust 
or dirt from the automobile surface. It dulls and scratches and 
despoils the varnish of its luster. It is a practice that ought 
not to be tolerated. 

Still another custom adhered to in automobile showrooms and 
garages consists of blanketing the car under a great sheet of mus- 
lin or canvas for protective purposes. This custom promotes the 
discoloration of the varnish causing it to turn green. Many very 
beautiful colors have been credited with lack of permanence and 
color stability through the change which the varnish undergoes 
when kept closely covered with cloth or canvas, or when reg- 
ularly stored in dark, ill-lighted quarters. 

The wareroom or the garage should have plenty of light of a 
soft, subdued sort, and in addition to this good agency it should 
be provided with ample means for ventilation. This is one of 



the mediums by virtue of which the brilliancy and durability of 
the varnish is preserved. 

From the painter's standpoint, which in the final analysis is the 
standpoint of the automobile owner, the oils and cleaners, reno- 
vators, and so on, should be kept off the surface of varnish until 
the necessity for their use actually exists. The constant fussing 
with the surface, beyond the washing already recommended, 
using dope often wonderfully and fearfully made, is about the 
surest way to wear out the varnish that can be devised by the 
owner of the car. 

The so-called emulsion cleaners are, primarily, mediums in 
which water and either an alkali or an acid, or both, are present. 
Such a cleaner, applied to the surface, and then with waste or 
other soft fabric rubbed off, is harmful to any varnish that has 
not passed into its old age, or lost through accident or abuse the 
full flush of its beauty. 

When the time comes that some kind of a cleaner or renovator 
is a necessity upon the surface choose one that is free from 
alkalies and acids — a neutral cleaner, in short. But by way of a 
foreword to this procedure permit us to say, defer the practice 
to the latest possible date. As a matter of fact, when this state 
of wear is reached it were better to stop the car and pay for a 
fresh application of varnish, thereby giving it newness of life 
and an appearance to arouse jealousy. 

Finally, during these spring days, when showers and mud 
prevail, wash the car after every run, or, at any rate as often 
as it becomes bespattered. Mud left to dry upon the varnish ex- 
tracts the oil therefrom, devoid of which the varnish spots and 
loses its brightness. Good care-taking of the car means shining 
gold and increased happiness to the owner. 



Syrians Mending Roads 

This with a view of the ultimate introduction of the automobile, 
especially for commercial purposes. As the local merchants 
are well disposed toward Americans, there seems to be no 
reason why the makers of this country should not do their 
part in furnishing the cars the demand for which is bound 
to follow upon the improvement of the highways. 

THE section of Syria known as Aleppo is beginning to get into 
touch with the modern desire to possess automobiles, and a 
passenger and freight service between Aleppo and adjacent cities 
is being strongly anticipated as well as advocated. The local 
governments of the local towns in Northern Syria have promised 
to make the roads, which now are in a very bad condition — and 
actually vile in rainy weather — fit for automobiles to travel over. 
The Turkish Government has granted a concession to a French 
concern to repair 10,000 kilometers (6,213 miles) of the public 
roads in the Empire. This will embrace the building and the re- 
building of grades and bridges. A citizen of Aintab has purchased 
three automobiles with a capacity of five passengers each and 
one car with a six-passenger capacity. These automobiles are 
now making regular trips over the seventy-five miles of highway 
which lies between Aintab and Aleppo, covering the distance in 
from five to six hours. But the adverse conditions of the road 
make traveling rather a dangerous business. All of the auto- 
mobiles in use are second-hand French-made machines, except 
one, which was manufactured in America. The regular road gauge 
in Syria is 5 1-2 feet. .Gasoline, which is imported from America 
and Roumania, fetches 35 cents per gallon. There is no garage 
in the vicinity of Aleppo, nor is there any person who is es- 
pecially engaged in the sale of automobiles, the business being 
done through a local general commission house or direct with 
the exporters in America or Continental Europe, in the event of 
the purchase of a machine being contemplated. If American 
manufacturers were to go after the business in the right sort of 
way — that is, in conformity with the local trade customs — they 
would have no difficulty in controlling a good share of the patron- 
age which, up to the present time, has gone to French manufac- 
turers of automobiles. 
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Wheels, Ancient and Modern 

WitH Some Account of THeir Origin and Manufacture 



At the regular meeting of the Royal Society of Arts 
(London) on April 7 the principal paper, of which 
the following is a digest, was read by Henry L. 
Heathcote, B.Sc. The object of the paper was to 
present an account of some of the most ancient and 
most modern wheels, to describe their form, the 
materials used in their construction, and, as far as 
possible, the methods employed in their manufac- 
ture. Mr. Heathcote limited his argument almost 
exclusively to vehicle wheels, no attempt being made 
to follow the application of wheels in the many arts 
which employ them. (Second installment.) 

The deformation of a tire by load is resisted because the ra- 
dially acting air pressure puts the tube and cover in considerable 
tension. The rim of a suspension wheel is the reciprocal of 
this, being in compression due to the radial components of the 
spoke tension. The rim flattens like a tire under load or shock, 
the radial tension in the one case acts like the air presssure in 
the other; the greater the tension the less the rim flattens, and 
the less the tension the "softer" is the wheel. 

Wheel-building is the counterpart of tire-inflating, and the art 
produces its best when sufficient tension to produce torque 
rigidity is combined with conditions that develop in the wheel 
a maximum cushioning effect. Such a wheel, by co-operating in 
the duties of the tire, lengthens its life and lessens its liability 
to wear, cuts and punctures. To obtain maximum cushioning 
from a wheel of this type, moderate spoke tension needs to be 
combined with a flexible and resilient rim and thin spokes. This 
in its turn implies not only careful choice of materials, but ap- 
propriate design to neutralize the reduction of resistance to 
torque perpendicular to the plane of the wheel entailed by light- 
ening the rim. Both the wheels of antiquity, modern artillery 
wheels and wheels for motor cars owe much of their lateral 
strength to the high moment of inertia of their heavy wooden 
felloes, the disadvantage of which is their inflexibility and con- 
sequent inability to absorb shock. The Rudge-Whitworth wire 
wheel for motor cars (Fig. 2) is the first wheel in which these 
requirements were adequately met. This is done by making the 
outside spokes, that are much dished, enter the rim near its 
edges and not at its center, as was formerly considered correct. 
In this way members are provided to oppose the twisting of 
the rim due to sideways shearing of the tire when rounding 
corners. 

It is only fair to add that this method of spoking has the 
effect of localizing the bending stresses, due to the pull of the 
tire bead, in the edge of the rim. This is met by strengthening 
the rim bead, which at the same time strengthens the whole 
wheel very considerably. 

There is another point of similarity between the wire wheel 
and a tire segment. If the radial compression on tire walls 
gradually decreases owing to air escaping from the stressed 
condition, the flexed part of the tire will be increased, and a 
point arrives at which this has to be neutralized by inflating. 
Similarly, if the spoke tension of the wire wheel should fall the 
flattening of the rim would increase, and might even reduce the 
spoke tension to zero. 

Fortunately, solids are more easy to manage than gases, and 
by employing spokes of high elastic limit, and by cold-working 



the metal of the hub shell round the spoke heads and of the 
rim around the nipple holes by hammering and bulging (coupled, 
of course, with proper design and materials), the vibration elas- 
tic limit, above which permanent escape and loss of tension would 
occur, is made so high that after a slight initial bending the 
ordinary stresses are insufficient to "soften" the wheel. In any 
event, the spoke tension can be adjusted readily. It is not to be 
supposed that even a wheel of this advanced type is capable of 
absorbing as much shock as a tire. The air pressure in the inner 
tube of a motor tire ranges usually from about 60 to 90 pounds 
per square inch, but the corresponding normal pressure on a 
Rudge-Whitworth wire wheel rim ranges from about 150 to 
200 pounds per square inch. This, combined with the fact that 
the rim is not nearly so flexible as a tire cover, accounts for 
its inferiority to the tire as a shock absorber, though the 
much larger diameter of the wheel operates in the other direc- 
tion. 

Large-diameter wheels — like large-section covers — are, ceteris 
paribus, better shock absorbers than small ones. The superiority 
of this type of wire wheel as a shock absorber, compared with 
compression wheels with radial wood spokes, is a matter of 
actual experience as well as of conjecture, and is noticed in their 
more constant contact with the ground under similar conditions 
of use. 

Evolution of the Motor-Car Wire Wheel 

The first wire wheels to be used for motor cars were bi- 
laterally symmetrical like the front wheel of a bicycle. The 
spokes were headed and bent near the head through 90 degrees 
(see Fig. 2). The holes in the hub flanges were drilled parallel 
to the axle, and the spokes threaded through these holes were 
attached to the rim by nipples screwed on to the other end of 
the spoke. But, as in living structures, so in engineering con- 
structions, evolution brings gradual morphological differentiation 
of structure and further division of labor. In the early bi- 




Fig. 2 — (A) Fixed wood wheel. (B) Fixed symmetrical wire wheel. (C) 
Rudge-Whitworth detachable wire wheel, patent dished construction, dou- 
ble-spoked. (D) Rudge-Whitworth detachable wire wheel, patent triple- 
spoked construction 
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Fig. 3 — Diagram illustrating fluctuations of spoke 
tension in a wire wheel 



laterally symmetri- 
cal wire wheels 
both inside and out- 
side spokes trans- 
mitted the drive. In 
the present Rudge- 
Whitworth wire 
wheels, to prevent 
the stresses rising 
too high when 
rounding corners or 
when skidding, the 
wheels are dished 
and the outside 
spokes are relieved 

of the whole or greater part of their share in transmitting drive. 
This is done in some types by making the hub of much larger 
diameter at the end near the car than at the other end. As a re- 
sult of this the displacement of the inside spoke heads under 
torque is greater than the displacement of the outside spoke 
heads, the ratio of the displacement in the direction of the spokes 
(and therefore of the added tension) being the ratio of the 
diameters of the circles to which the spokes are tangent. In other 
types the end of the hub to which the outside spokes are at- 
tached is revoluble, so no torque is transmitted by them and 
their whole strength is reserved for resisting side thrusts. 

Another departure from symmetry which secures greater 
strength for the inside or driving spoke cone is the employment 
of 50 per cent, more spokes inside than outside. In the hub 
shells the spoke holes are not drilled parallel to the axle, but 
perpendicular to it. This enables spokes bent through a small 
angle to be used; for instance, the inside spokes that transmit 
the drive are only bent through 45 degrees, and this, coupled with 
a special way of producing the bend and careful scrutiny in the 
firms' laboratory, has enabled the strength at the bend to be in- 
creased from about 60 per cent, (with the 90-degree bend) to 
over 90 per cent, that of the body of the spoke. The outside 
spokes are bent through less than 45 degrees, so the strength at 
the bend is still less impaired. Another improvement is the ad- 
dition of another cone of spokes, making three in all, so that the 
drive is transmitted to both sides of the rim. The same device 
enables the point of contact with the ground to be more nearly 
under the bearing or steering knuckle (see Fig. 2). 

I will next show you a diagram (Fig. 3) illustrating the 
fluctuations of spoke tension (or compression in a compression 
wheel) under some of the conditions of use, assuming that the 
rim is not flexible. When the wheel is jacked up revolving does 
not appreciably alter the spoke tension, and it does not vary with 
time, so is represented by a horizontal line. When the car is 
in steady motion and free-wheeling the tension on each spoke 
will increase and decrease, the values following a cosine curve 

(as already explain- 
ed) the X axis of 
which should be be- 
low the minimum 
points. The zig-zag 
illustrates the effect 
of a shock due to 
the wheel leaving 
the ground and fall- 
ing back suddenly 
to its former condi- 
tion. The dotted 
line shows the in- 
stantaneous condi- 
tion of a spoke dia- 
metrically opposite. 

In the next we 
see the variations in 
tension of the 
spokes of a driving 



wheel traveling straight, and the next shows the variations when 
the wheel is being driven round a corner. It is important to 
notice that the effect of the same shock is very different in the 
different cases, and depends on the instantaneous value of the 
spoke tension as well as on ' the position of the spoke in the 
wheel. The variation set up in good wheels will follow the dia- 
grams pretty closely, but actual experiments with wire wheels 
show that the increment of tension due to load, torque and load 
and torque combined is not nearly so great as those diagrams 
indicate. 

Experiments with Wire Wheels 

Fig. 4 shows a polar diagram of the tension on the spokes of 
a Rudge-Whitworth detachable wheel fitted with a tire sustaining 
a load of one ton. About one-quarter of the spokes have their 
tension relieved, but the others experience nothing like the same 
increase, and it is distributed fairly evenly all round. 

To test the effect of combined load and torque the pull was 
applied to a dummy tire made of iron, so that its line of action 
did not pass through the center of the wheel. By varying the 
distance between the wheel center and the line of pull the ratio 
load 

could be varied at will. In this way tests imitating all 

torque 

sorts of conditions of road surface, car load and horsepower en- 
gine have been carried out. 

Fig. 5 shows a polar diagram for a wheel having the same 
number of outside 
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Fig. 4 — Polar diagram of spoke tension on a 
Rudge-Whitworth detachable wheel 



Fig. 9 — Diagram showing deflection of various 
types of wheels subjected to increasing blows in 
the same place. 



and inside spokes, 
the outside spokes 
of which transmit 
their pull to the 
hub and not to a 
revoluble ring. The 
outer 1 i ne in- 
dicates the initial 
tension on the in- 
side spokes, the in- 
ner that on the out- 
side ones. The outer 
line shows the effect 
on the tension of 
the combined load 
and torque. In this 
test the inner hub, 
the hub-shell nipples 
and the rim are all 

tested, and the results demonstrate beyond controversion the 
enormous strength of these wheels for forces and couples in the 
plane of the wheel. The point to which I would particularly call 
attention is the great advantage of a flexible rim which, as these 
results show, quite obviates the high tensions or compressions 
which would otherwise obtain and which would prove so destruc- 
tive every time the wheel was jerked off the ground. 

In addition to determining the effect of load and torque, sepa- 
rately and combined, we have subjected both wood and wire 
wheels to a side-pull applied at the rim or to a dummy tire. 
Fig. 6 shows a Denison testing machine adapted to imitate the 
stresses set up in rounding a sharp corner at very high speed 
or in a bad side-slip. The results of some of these tests will be 
seen in Fig. 7. In nearly every instance the deflection of the 
wood wheel for the same' pull is greater, and in every case the 
wood wheel sustained permanent damage at a lower pull than 
in the wire wheel. The same applies to the sheet-steel wheels. 
The arrangement of the spokes in the Rudge-Whitworth wire 
wheel has been the subject of careful design and experiment. 
Fig. 8 shows the results of some of these experiments, and 
makes it clear that the strength attained, even with precisely 
similar rims, hubs and spoke material, depends greatly on the 
design selected. These tests have given valuable data as to the 
best designs and materials for the rims, spokes and hub shells. 
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It Joes not follow, however, that , designs and materia^ proved 
suitable for withstanding a steady force are also suitable fbr 
impulsive forces, so the various types of wheel have been in- 
vestigated under impact 

The next slide shows the impact pendulum ready to be released 
against the top of the rim of the tired wheel. The length of 
the pendulum is about 12 feet and the bob weighs nearly a 
quarter of a ton. In some tests increasing blows were applied 
to the same part of the wheel, in others a moderate constant 
blow — e.g., 200 foot-pounds — was applied at successive points on 
the rim eleven-thirtieths of the whole circumference apart. Fig. 
9 shows characteristic diagrams for wood, wire and sheet-steel 
wheels subjected to increasing blows at the same place; and 
Fig. 10 shows the results of testing wood and wire wheels with 
similar blows, the wheel being turned eleven-thirtieths of the 
way round after each blow. 

The question will probably suggest itself as to whether a 
motor car wheel is ever called upon to stand side thrusts and 
blows as great as those represented by the upper part of Figs. 
7 and 9. The magnitude of the stress depends in every case, 
not entirely, but primarily, on the force that the ground can 
exert on the wheel. For instance, the forces that turn a car 
round a corner reside in the ground. It is quite a mistake to 
suppose that the driver at the steering wheel really steers the 
car; the path followed may be indicated by the steerer, but it is 
dictated by the ground. The most the driver can do is to turn 
the wheels into such a position that, if the ground permits, the 

forces developed 
under and near the 
wheels will alter the 
direction of the car 
to the desired ex- 
tent. 

The stresses set 
up when rounding 
corners without 
skidding have been 
very fully investi- 
gated by J. V. Pugh 
(Autocar, 1006, 
pages 910 and 948). 
When traveling at 
twenty miles per 
hour round a curve 
of 30 feet radius the 
side thrust on an 
outside wheel, at 

the tire, may be as much as one and one-fourth times the load 
on the wheel when traveling straight When skidding, the side 
thrust may be considerable, not only when stopped by a curb- 
stone, but also when the side-slipping wheels are arrested by a 
dry, sandy or rough part of the road. 

If the rear wheels of a car weighing one ton skid sideways at 
a corner and are brought to rest by the outer wheel running on 
to a dry, rough or sloping part of the road, and if two-thirds of 
the load is borne by the rear wheels, and they attain a sideways 
velocity of five miles per hour, and stop after sliding three inches 
beyond the slippery part, then, taking moments about the front 
wheels, the retarding force is 

2W s" 2 2240 X 53-8 




Fig. 5 — Polar diagram of wheel with outside 
and inside spokes 



3 2gs 3 64X25 
= 5020 pounds approx. on one wheel. 

On a smooth surface, even if dry, the ground would not ex- 
ert so great a force on the tire, but when rough and sloping 
even greater forces can be exerted. 

Having now shown the superiority of wire wheels as shock 
absorbers, under load and torque, under side torque driving and 
shock in a direction vertical to the plane of the wheel, I will 
give a brief outline of the tests that are regularly carried out in 
the Rudge-Whitworth research laboratories to maintain the 




Fig. 6 — Denison testing machine used to show ef- 
fect of load and torque on 



a wheel 



standard ofjj | e^cel- j 
lence. It will per- 
haps, be convenient 
to start with the 
hub where the 
torque is applied 
and proceed via the 
hub shell, spoke 
heads, spokes, nip- 
ples and rim to the 
tire. 

Inner Hubs. — 
The inner hub, 
which is of steel, is 
keyed on to the 
axle and has a 
series of keys 
which engage with 
similar slots milled 

inside the hub shell (Fig. 11). The material is analyzed; its 
tensile strength, elongation and contraction determined, and, as 
its main duty is to resist shear and transmit torque, test pieces 
are clamped in a vise and struck by an impact pendulum. From 
the sectional area of the piece, and the difference between the arc 
traversed after impact and the arc when there is no test piece in 
the vise, the energy absorbed per square inch can be calculated. 
The results are reported diagrammatically. 

Definite limits have been arrived at for tensile strength, elong- 
ation and impact resistance above which all samples must be 
before acceptance. The strength of the threaded end is im- 
portant, for it is a lock-nut screwed on to this that keeps the 
wheel on the car. The strength of the hub ends is regularly 
"proofed" by screwing the hub to be tested home into a fixed 
lock-nut and applying a very considerable torque graded to suit 

the size of the hub, 

and well up to the 
maximum ever like- 
ly to be applied. 

Hub Shells. — 
These are drawn 
from sheet steel, 
and some types are 
all in one piece. 
About fourteen 
drawing operations, 
each followed by 
careful annealing, 
are required. Quite 
apart from the 
stresses the hub is 
subject to in use, 
this mode of manu- 
facture itself ex- 
acts a very special 
quality of steel, 
and when it is re- 
membered that a 
moderately high 
elastic limit is re- 
quired in the fin- 
ished shell to resist 
the bursting stresses 
and the pull of the 
spokes, and that 
high elastic limit 
means greater in- 
ternal stress and 
the formation of 
more brittle amor- 
phous constituent 
during a given 
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Fig. 10 — Diagram showing deflection of various 
types of wheels subjected to similar blows at dif- 
ferent points on the rim 
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draw, it will be understood why the problem of successful man- 
ufacture was only solved after a long series of experiments on 
different steels, followed by the very closest supervision to main- 
tain the uniformity of the steels selected. 

Every consignment is analyzed and tested for tensile strength, 
yield point, elongation, contraction and resistance to impact, not 
only as received, but after heating under conditions as to time 
and temperature similar to those obtaining during an annealing 
operation. 

Every consignment is also microscopically examined for flaws, 
manganese sulphide, size of crystal grains, form of carbide, etc. 
As would be expected, the behavior in the drawing press is 
closely related to the elongation and contraction. Much depends 
also on the distribution of the pearlite and granules of cemen- 
tite. One with a core rich in pearlite, but with decarbonized 
surfaces, may give much the same analysis as a steel with gran- 
ules of cementite uniformly distributed throughout the ferrite, 
but the results in the press are very different All reports on 
steels are typed on squared paper, and include a diagram (Fig. 
12) embodying, as far as possible, all the experimental results 
that affect the mechanical properties. For instance, AC repre- 
sents the tensile strength and AY the yield point in pounds 
per square inch of a sample of motor hub-shell steel, AB its 
breaking elongation and AF its contraction per cent. The area 
ABC represents in diagrammatic form the energy required to 
break one square inch of the steel by 
tension. Likewise, the area ABEF rep- 
resents the ductility of the steel. DB 
is obtained by dividing the energy in 
inch pounds per square inch absorbed 
in breaking by impact, by half the 
breaking elongation, so ABD repre- 
sents the energy per square inch re- 
quired to break a test piece 1 inch by 1 
inch. The corresponding triangles, etc., 
on the left, refer to the steel after an- 
nealing. 

The rectangular areas, marked C, P 
and F, are calculated from the results 
of analysis, using the formulae sug- 
gested by Campbell (Journal of the 
Iron and Steel Institute, 1904, No. 2, 
page 21), modified to suit this class of 
steel. The area C represents the part 
of the tensile strength contributed by 
the carbon (or more accurately by the 
carbides and their distribution) and that 
P the part due to phosphorus. In this instance the 




Fig. 12 — Diagram em- 
bodying experimental re- 
sults affecting mechanical 
properties of wire wheels 



marked 

manganese was not present in sufficient quantity to add to the 
tensile strength. The area marked F represents the tensile 
strength due to ferrite alone in this class of steel, and the 
rectangle, which is the difference between the observed and 
calculated tensile strength, represents the portion of the tensile 
strength added by the heat treatment and annealing. 

Not only the hub shell, but also the spoke ring and the with- 
drawal ring that go to complete the outer hub, are analyzed, tested 
and microscopically examined in a precisely similar way. To 
check the correctness of the dimensions chosen for the hub shell, 
the finished shell was tested under torque, as already described, 
and under spoke tension — (1) by inserting spokes and putting 
them in a Denison machine, and (2) by building up into a wheel 
and steadily increasing the tension (which was measured as 
described below) until permanent deformation occurred. 

To ascertain the resistance of hub shells to impact, wheels 
built up with experimental shells are tested with the impact 
pendulum. To check the care with which the annealing is done, 
tensile tests and analyses are made on pieces cut from the fin- 
ished shells to see that the carbon is not "burnt off" and that 
the elastic limit is not lowered. 

Spokes. — Though the great care exercised in choosing and 
maintaining the quality of hub-shell steel is necessary, still 
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Deflection in Millimetres 



Fig. 7 — Diagram showing the deflection under tension of various types of 
wheels in a testing machine 

greater is that necessary in the choice and maintenance of 
suitable material, structure, dimensions and design for the spokes. 
This is required because of the variation of tension to which 
they are subjected. An alternating tension test is used to sub- 
ject them to variations like those experienced by a spoke in a 
wheel. In addition to this, all consignments of spokes are 
tested for tensile strength, elongation and contraction near the 
head and on the swaged part, and a longitudinal median sec- 
tion is examined microscopically to see if the pearlite grains 




Fig. 11 — Inner hub of the Rudge-Whitworth wire wheel 

have the dimensions that have been found most suitable. The 
next slide shows micro-photographs of longitudinal median sec- 
tions of a motor spoke which did good service in the Isle of Man 
Tourist Trophy Races, and of a bad motor spoke which broke 
in use. The microscope also detects undue internal strains set 
up during heading. Occasional analyses are made. 
To check the accuracy of the initial tension on the spokes, 
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Permanent Set in Millimetres 



Fig. 7a — Diagram showing the permanent set of various types of wheels 
after going through the testing machine 
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Fig. 8a — Diagram showing the permanent set of the four designs of wire 
wheels below after testing 

wheels are taken at random from the stores and the tension on 
each spoke is measured. To do this two spokes, one outside and 
one inside, are fitted into a hub, nipples screwed on, and a pull 
applied to the nipples fn the Denison testing machine. The pitch 
of the notes emitted at different tensions by the spokes when 




Fig. 8 — Cross sections showing the various designs of wire-wheel construc- 
tion tested 

twanged is then compared with whistles and tuning-forks. In 
this way a scale of tensions is found for each spoke which cor- 
responds to a definite scale of whistle notes. The spokes in 
the wheels are then twanged, and their pitch — and therefore 
tension — ascertained by these whistles. The spoking machine 




Fig. 8b — Diagram showing the deflection under load of the four designs of 
wire wheels shown above 



now used in building these wheels goes far to insure uniformity 
of tension. The microscope has proved useful in controlling the 
spoke threads. The threads on Rudge-Whitworth motor (and 
cycle) spokes are not cut in, but rolled out of the metal. In this 
way the diameter and strength obtained at the base of the 
thread is greater, for the rolling process jumps up the metal, 
strengthening it by the cold working it gets. With the micro- 
scope the actual displacement of the metal can be accurately 
followed by observing the positions taken up by the pearlite 
grains and the degree of cold working at various parts of the 
thread can be gauged. Lines of weakness can be detected at 
once, as also imperfection in the outline. 

Nipples. — The material from which the nipples are made has 
to be of high tensile strength. Consignments are tested for 
tensile strength, enlongation and contraction. They are also 
analyzed and occasionally tested with the impact tester. Of 
course, nipples and all other parts of these wire wheels have 
their essential dimensions gauged by a large staff of expert 
viewers, but as this work — though scientific in so far as "science 
is measurement" — is really outside the work of the laboratory, 
it is omitted from the present account. 

Rims. — The stresses to which rims are subject are complex. 
As already pointed out, load bends the rim, flattening it where 
the load is borne. This varying flexure will spread to the rim 
bead, making it bend and unbend to a slight degree. Another 
and more important cause of the bead bending is due to the 
tendency of the cover to pull away. This" is proportional to the 
air pressure and the radius of the air tube section. For a tire 
pumped up to 93 
pounds per square 
inch, and with an 
inner tube 4 inches 
in diameter, the 
force on 1 inch of 
the bead and per- 
pendicular to it will 
be 180 pounds. This 
force will vary in 
magnitude, being 
greater near the 
ground and when 
rounding a corner, 
and will call into 
play transverse 
strains. 

In testing rims, 
therefore, a section 

1 inch wide is taken and tested by applying a pull to hooks made 
to imitate the bead of a motor tire, and the elastic limit and yield 
point recorded. The tensile strength, elongation and contraction 
are determined of pieces cut transversely as well as lengthwise, 
and the rims are occasionally analyzed, tested for resistance to 
impact and microscopically examined. 

Tires — Although tires are somewhat outside the limits indi- 
cated by the title, the influence of the wheel on the tire is too 
close to omit that reference to them. One characterisic feature of 
wire wheels that contributes to reducing the tire depreciation, 
viz., power of absorbing shock, has already been mentioned. 
There 'are others. The rise of temperature of tires after a 
quick run is familiar to all. The hand cannot be held on 
the treads, cold water is converted into clouds of steam and 
actual measurements on racing car tires (Automobilia, August, 
1008) show that at 135 kilometers per hour the temperature 
reached by the cover and air tube were respectively 132 0 C. and 
96° C. This is in part due to friction between the ground and the 
tire tread just as it is leaving and retouching the ground owing 
to the inequalities of the road surface, etc., in part to friction in 
the canvas or fabric and in part (and probably in greater part) to 
the fact that when the stress in rubber is considerable, and its 
temperature is a few degrees above 8° C, both extension and 
compression cause rise of temperature (Todhunter and Pear- 




Fig. 13 — Demonstration of the effect of elastic 
hysteresis in tires due to heat and work 
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son's <"Hi«ory of Elasticity," vol ii., part i, page 477)- As 
the temperature of the tire rises the tensile strength of the rub- 
ber diminishes, and the energy stored in the rubber and not re- 
turned on leaving the ground increases rapidly. This not only 
leads to further rise in temperature but to further softening, 
greater elastic hysteresis and to increased resistance to the for- 
ward motion of the four wheels. This is easily seen from Fig. 
13. From measurements made by the Palmer Tire Company 
the loss for one tire may be as high as one-half horsepower. The 
bearing of this on the construction of wheels is that the steel 
rim, which conducts much of the heat away, is, in the case of a 
wire wheel, able to leave its heat behind, whereas the wood 
felloe (which has only one-fourteen-hundredth of the conductiv- 
ity of steel) insulates the rim of the wood wheel just where cool- 
ing is most needed. Bearing in mind that the cost of rubber tires 
is something like 23 per cent, of that of the raw material used 
in a 14-horsepower, live-axle motor car, the urgent need for 
something to mitigate the cost of their upkeep can readily be 
grasped. 

The cost of tires, including one spare, for such a car varies, 
of course, but taking it at £40 per set of five, their cost is about 
13 per cent, of the finished car. Rudge-Whitworth wire wheels 
for such a car would cost (not including inner hubs) about 
£17 ios., 5.8 per cent., and, needless to say, the depreciation due 
to use is far less on this 5.8 per cent, than on the 13 per cent, 
due to the tires. Unfortunately, I have no figures comparing 
the wear of tires on Rudge-Whitworth wire wheels with the 
wear on other wheels, but the impression that wire wheels really 
do save the tires is steadily gaining ground among motorists. 

Some Other Modern Wheels 

The defects and cost of tires have led to a quickening of 
interest in spring wheels, and many attempts have been made 
to obtain sufficient resilience by employing springs in place of 
air enclosed in rubber. 

In 1906 a spring wheel contest was held in France. There 
were thirteen entries, two cars forfeited, and one was put hors 
de combat by an accident while landing at Boulogne. Of the 
ten that started six depended for their resilience upon the ap- 
plication of rubber, and four used metal springs only. The only 
three that finished the 1300 miles were of the rubber type; the 
metallic springs broke down early. 

The chief defect in spring wheels, and one that is inherent 
in the system, is the considerable mass of steel that is required 
to give the necessary resilience. This is consequent on the 
numerical value of the elasticity of steel and the high factor 
of safety necessary under alternating stress. 

The greatest amount of energy that can, without permanent 
set, be absorbed by a spiral spring of solid wire weighing 1 lb. 
is about 50 foot-lbs. This figure can be doubled by employing 
a hollow spiral tube with thin walls. A straight wire of spring 




steel weighing. 1 lb. , wifl ,*»fjjly abs,©ri> jfoo^s. . ; Tbe' shocks 
due to irregularities and obstacfe's' oh the road may reach many 
thousands of foot-pounds, and since the energy to be absorbed 
varies as the square of the velocity, it is obvious that for high 
speeds enclosed air, which will take up a practically unlimited 
amount of energy, is much more suitable than springs. 

In the Reid-Reikie spring wheel there are sixty-four spiral 
springs, each weighing 3 lbs., or nearly 200 lbs. for springs only 
in each wheel, and each spring has a free radial movement of 
only about one-quarter inch. 

An improved spring wheel capable of transmitting drive to 
the outer rim was invented by the Hon. R. C. Parsons, and many 
other types are to be found in the publications of the patent 
offices. 

Railway wagon wheels are now usually made of steel. The 
flanged tire is rolled from a punched billet and shrunk on to 
the wheel. This is usually of cast steel, and is forced on a 
forged-steel axle. 

The next slide shows two types of steel wheel made by the 
Shrewsbury and Challiner Tire Company. These are built up 
by welding H and T-section girder steel spokes to steel flanges 
at the center and steel rims by means of the oxy-acetylene blow- 
pipe. When T-section steel is used for the spokes they are ar- 
ranged on two cones intersecting at the rim. The wheels used 
on the London Omnibus Company's motor omnibuses are of 
cast steel. 

Thorneycroft truck and traction engine wheels have spokes 
made of flat steel plates bolted to flanges on the rim. Usually 
the spokes are on two cones intersecting between the rim and 
the hub. 

The Sankey wheel for motor cars is made of sheet steel and 
looks much like an artillery wheel. By means of a number of 
stamping and drawing processes, a plain disc of steel is moulded 
into the shape of a half wheel. These halves, welded together 
by oxy-acetylene, form a light wheel, which, as shown by the 
diagrams of tests exhibited, possesses considerable strength. 

Fig. 14 shows a line-drawing of hydraulic rams used for 
building wood wheels. A wheel-setter, built much on these 
lines, is used at the Royal Woolwich Arsenal, where the prac- 
tice is to heat the iron tire, but not to red heat. The degree of 
compression produced by the contraction of the tire depends on 
the yield-point of the metal, and this is very low in red-hot 
iron; consequently, after putting on the hot tires, the rims are 
used to compress both tire and wheel, the final tightening being 
performed by the contraction of the rim. 



Fig. 14 — Plan and cross section of hydraulic rams used in building wood 

wheels 



Tire Sittiation in Germany 

The increasing demand in the Kaiser's dominions indicates there 
is a market there for the product of the American makers. 
As French and British tires find a market there, it is but fair 
to assume that a demand for those made in this country 
could be created with proper trade methods. 

EISENACH, Arnstadt and Apolda, in Germany, each maintain 
extensive automobile manufacturing plants and the output 
of motor cars and accessories from these factories is growing at a 
tremendous rate. Naturally, the demand for tires keeps pace. The 
people residing in the Erfurt region, where the above-named 
towns are located, know very little about American-made tires, 
Germany having supplied the bulk up to the present time, al- 
though there is one Great Britain firm which keeps a supply of 
tires in a branch factory in Germany. Tires made in France also 
go well in this vicinity. Upon the whole, Germany is beginning 
to demand a higher grade of tires than formerly used. Apolda 
and Arnstadt manufacture tires principally for small motor cars, 
the price of which is about $1,000 or less. The touring cars made 
in the vicinity of Erfurt are especially designed with the view to 
hard climbing. Heavy tires that will stand up, endure the strain 
over the mountain highways and not skid are in demand. 
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Abbreviated Injunctions 

Being a series of terse and pointed words of advice to the auto- 
tnobile maker, to the owner and to the man who may contem- 
plate the purchase of a car. 

Don't suffocate a good idea just because it comes from an 
automobilist who, having experience with one of your 
make of automobiles, seeing how to make it do better 
work at a small extra cost, tells you about it ; he may 
be foolish, but he means all right. 

Don't expend $50,000 trying to paint quality in a car that can- 
not live up to its reputation ; it will be more to the point 
to lavish $10,000 on the character of work that will make 
the automobile what it is claimed to be. 

Don't try to tell a poor man how to subsist on corned beef and 
cabbage (he ranks as an expert) nor attempt to place a 
corned-beef and cabbage automobile on the 1912 market. 

Don't skin; it takes the bark off your reputation; skin-graft- 
ing is a slow business at best — why not play fair? 

Don't take every buyer of automobiles for a Sancho Panza — 
your make of automobile may be a "magnificent enter- 
tainment"; the purchaser might prefer a plain car. 

Don't imagine that because you run a beehive of industry 
the purchaser of your make of automobile will want 
to emulate the busy bee, fixing the car at every cross- 
road — take time enough to make a good automobile and 
charge accordingly. 

Don't preach in favor of a law to compel vaccination for small- 
pox if you turn out a "deadly infection" that you call an 
automobile; the distance to eternity is only a certain 
number of miles in any case. 

Don't penetrate "darkest Africa" looking for ideas to use in 
your design of automobile; they grow to luxuriance in 
America; if you don't know where to look for them 
ask someone 1 

Don't deliver abuse if you are so lopsided that you cannot see 

your way to deliver justice. 
Don't display your ill temper as a substitute for sympathy. 
Don't go to the trouble of making a contract if you propose to 

be the first to violate its plain provisions. 
Don't appoint as many agents as you sell automobiles; you are 

making an enemy every time that you make a move if 

you do it this way. 
Don't slander a man by calling him an agent if all that you 

desire is to inveigle him into buying one automobile at 

a discount. 

Don't abuse the agency situation by trying to do business in the 
sucker agency way — you will be found out and it will go 
hard with you. 

Don't hire an agent whose only qualification lies in the fact 
that he may have saved up $500 that you may need to 
meet your payroll ; get a real agent and sell some auto- 
mobiles. 

Don't gather the impression that you are in the automobile 

business if you are trading off new for second-hand cars 

— where do you expect to get off? 
Don't allow your automobiles to accumulate on your hands; 

there is a market for every one of them if they will run 

— find the market. 



Buy Cars on Installments 

The Britishers have evolved a plan whereby those who have not 
the ready money to buy a car outright may do so piecemeal, 
enjoying its use meanwhile and meeting all the incidental 
expenses of its operation. 

LONDON has solved a problem,. by means of which motoring 
is brought within the means of many men. The plan is for 
the purchaser to pay, £100 quarterly, for . th,e, , period, of three 
years (a total of £1,200), this amount tq include all of the 



running expenses of the car, besides the chauffeur's' wages, 
insurance, petrol, lubricants, tires and repairs. At the end of 
thirty-six months the car becomes the sole property of the erst- 
while renter. The arrangement allows the holder to run the car a 
distance of 6,000 miles each year. Professional men, doctors in 
particular, look with great favor upon the scheme. The car in- 
tended for purchase on these terms sells outright for £500 
($2,500). Add to this the cost of maintenance, driver's wages, 
etc., and it will be seen that £1,200 is not far out of the way of 
the figures involved in the deal. 



New Form of Brake Equal- 
izing Mechanism 

Owing to the difficulty involved in weighing out the pressure that 
is to be applied to the respective members of a set of brakes, 
some form of equalizer is necessary, and the various de- 
signers, in coping with this problem, have had to struggle 
against the inertia of metal masses, and the lack of flexi- 
bility that the average mechanism imparts under severe 
service conditions. A new form of equalizer is here pre- 
sented. 

THERE is nothing new about the use of sheaves in conjunc- 
tion with wire rope in the rigging up of brake-control 
mechanisms, but the idea of utilizing a pulley block, swiveling 
in a member that takes its hold at right angles to the plane of 
the pulley block on the brakeshaft, as shown in the illustration 
here presented, is a- little out of the ordinary, and it offers un- 
usual attractions from two or three points of view. The design 
of this mechanism is such as to afford universal action, it being 
the case that the pulley block is free to rotate in its beanng, 
without interfering with the rotation of the sheave, and the 
yoke-like member which furnishes the bearing for the pulley 
block is free to rotate with the shaft. In view of the fact that 
the yoke-like member is clamped to the brakeshaft, using three 
clamping bolts for the purpose, a means for ready adjustment, 
taking up the slack of the cable, is at hand. 



If poor relations are persistent, leaky valves and other imper- 
fections are likely to abound in the motor, and nothing remains 
but to find them and make the necessary corrections. 




Showing a sheave in connection with a yoke imparting universal action in 
the equalizer of a brake control system 
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Steering Gear Is Lacking in 
Minor Particulars 

Editor The Automobile: 

[2.637]— I have an old car out of which 
I have obtained excellent service for three 
years and in view of its present condition 
I have decided to make some repairs and 
keep it on the road for another year. The 
steering gear, in my judgment, was too 
unyielding, and it tires me out to drive 
this car because of the road-shock that is 
transmitted to the steering wheel. I do 
not wish to go to great expense in the 
overhauling of this car, but I would like 
to overcome this difficulty. Can I get you 
to come to my assistance? 

Amateur. 

Brooklyn, N. Y. 

The probabilities are that your steering 
gear is dead irreversible, but you can over- 
come much of this difficulty by having 
buffer springs placed in the ball joints of 
the drag-rod not unlike the plan as shown 
in Fig. 1, in which the springs B and Bi 
support the abutments, out of which the 
spherical cavity is formed for the accom- 
modation of the ball A on the end of the 
steering arm. The shell, which is threaded 
over the rod, is cut away at S and Si to 
accommodate the neck of the steering arm, 
and the cap C is screwed over the end of 
the terminal piece. Pressure may be ad- 
justed within limits by the capscrew Ni, 
which is threaded into the cap C, and the 
lock nut N prevents the capscrew from 
backing off. If you can, get these rod ends 
from establishments that make drop- f org - 
ings of the class that are used in automo- 
bile work. 



What Some Subscribers Want to Know 



Use Diplomacy Twice a Day 
and Water Once 

Editor The Automobile: 

[2,638] — Will you kindly give me the 
following information in your next issue? 
I have just graduated from school and have 
charge of a 4-cylinder car. My employer 
likes this car to be kept clean and nice- 
looking: so do I, because I have very 
cleanly habits. The car is used for short 
rides (mostly) morning, noon and even- 
ings. How am I to keep it clean? If the 
roads are wet and muddy in the morning, 
and it becomes dirty, how am I to clean it 
for the afternoon when the roads are nice? 
If it gets dirty during each trip is it neces- 
sary to wash it? Is it best to wash it 
when putting up at night, or how often is 



it necessary to wash it? Is it necessary 
to use soap each time when washing? I 
notice after washing it with cold water 
there are spots (greasy looking) on the 
mudguards. How am I to keep the mud- 
guards clean? Is a good washing all that 
is necessary? Is there any polish to be 
used on the mudguards? If so, what kind? 
I am a willing worker, but I have to care 
for a pony, furnace, and other jobs, and 
therefore do not wish to be making extra 
trouble for myself when cleaning the car. 
I am willing, and want to keep it clean in 
the easiest manner. Subscriber. 
Glen Ridge, N. J. 

You know how it is with employers. If 
they are so fortunate as to get a young 
man who is willing they are so afraid of 
losing him that they work overtime trying 
to keep him in the strait and narrow 
path. Young men who are willing are lost 
to employers in two ways. The first way is 
in the nature of an aging process; like 
cheese, they get too strong to be tolerated. 
The second way is a better one. The young 
man improves with experience, thus making 
competition among employers, and he goes 
to the highest bidder, if he has not enough 
experience, which is generally the case. 
It would scarcely seem to be desirable to 
wash the automobile three times per day. 
The epidermis of the car as it is washed 
away is not replaced by a continual growth 
as in the case of the chauffeur's face, so 
that in the interest of economy it is well 
to limit the washing of a car to the real 
necessities. Mud should not be permitted 
to dry on the surfaces of the automobile. 
When the car comes home, if it is muddy, 
a stream of cold water should be turned 
upon it through a hose from the hydrant, 
but a nozzle should not be used on the 
hose. Much pressure with the water will 
drive the particles of mud into the deli- 
cate coat of the car, and dull its appear- 
ance. Copious drafts of water will do the 
work, and after the mud and traces of dirt 
are removed a chamois skin backed up by 
"elbow grease" will soon dry and polish the 
surfaces of the car without damaging its 
coat or dulling its tint. If it is a mere 
matter of dust, while it should be taken off 
before the car goes to bed at night, it is 
not believed that the automobile should go 
through three washings a day to remove it. 
Perhaps a duster, deftly wielded, will suf- 




Tht Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



fice on such occasions, but the young man 
who is willing' should not let his employer 
get the impression that he is trying to do 
scientific shirking. 



Too High-Priced to Be Con- 
sidered 

Editor The Automobile : 

[2,639] — Please let me know what the 
power value of hydrogen gas is. Can it be 
used commercially, and at what price per 
foot would it be necessary to produce it to 
make it practical? How many heat units 
per foot? A. A. Steward. 

Rutland, Vt. 

There are formidable obstacles in the 
way of the use of hydrogen gas as a fuel 
in automobile motors. The fact that hydro- 
gen has 64,400 heat units per pound, where- 
as carbon has slightly more than 14,000 
heat units for the same weight, cannot be 
regarded as conclusive argument in favor 
of the hydrogen. A ton of coal is high- 
priced at $6. We would not like to say that 
a ton of hydrogen would cost all the money 
in the world. Beyond these cost considera- 
tions there is a reason why hydrogen may 
not be used in the absence of carbon as 
fuel in automobile motors. A mixture of 
hydrogen and oxygen would produce an ex- 
plosion that would disrupt the motor. The 
reason for this lies in the fact that the rate 
of flame travel is far beyond the ability of 
the piston to get out of the way. 



Spring Breakages Pester Un- 
fortunate Owners 

Editor The Automobile: 

[2,640] — When I purchased my automo- 
bile last year I was overburdened with 
the idea that what I wanted was light 
construction, an extremely powerful motor, 
and all the other characteristics which 
would prevent me from touching the road, 
excepting once in a while. I met the deal- 
er one fine day last spring, and he agreed 




Fig. 1 — Crosa-section of the terminal member of a drag-rod, showing the use of bumper springs, a 
means for locking, and a method of adjusting the tension of the springs 
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What Other Subscribers Have to Say 




The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 



with me on every point in sight, showing 
me the car, which I recognized as mine, 
beyond the little formality of signing my 
name to a good-sized piece of paper. Noth- 
ing further of a disagreeable nature hap- 
pened until I went out on the road and 
promptly broke a spring. When I went 
back to the agent a mere glance was enough 
to indicate that he had misplaced his task, 
and when I showed him the fracture of the 
springs I was also able to observe that he 
lost his spectacles. When it came to de- 
bate, however, I am bound to say that he 
beat me out, and as I tore myself away 
from the place the last question he hurled 
at me was, "Do you think that we build 
automobiles to be used in elephant hunting 
in a jungle?" 

I am tired of replacing broken springs, 
and I want to know what to do about it 
Automobile Wise. 

Milwaukee, Wis. 

You might try moderation in the matter 
of driving, discriminating a little between 
good and bad roads, in which event you 
will probably find that the whole automo- 
bile, as well as the springs, will serve you 
more faithfully. In the meantime, if you 
have new springs made, add a couple of 
leaves to the number already used, have 
them all made of good material, and re- 
quest the spring maker to hand pien the 
separate plates to a common radius so that 
the fiber strain in each plate will be the 
same, which condition cannot obtain if you 
replace a couple of broken plates in an 
old set, as you probably have been doing 
right along. Referring to Fig. 2, which is 
a cross-section of a half elliptic spring, 
at the perch, you will see that a strip of 
fiber is laid on the perch for the spring 
to rest upon, and you will observe that 
split locking washers are used under the 
nuts of the U-bolts, so that when the 
springs are clamped to the perches the 
plates may be pulled down tight against 
the fiber on the perch, and it is the duty 
of the locking washers to prevent the U- 



bolt nuts from backing off. If springs are 
not held in the tightly clamped relation 
where they rest on the perches the springs 
will break. It would not be an impossible 
thing for you to place a cupped-out metal 
part between the U-bolts at the point of 
clamping, and to put a rubber bumper in 
the cup, so that when the body bounces 
the springs will be compressed to the limit 
as fixed by the rubber bumper. The best 
thing about a bumper lies in the fact that 
it will serve as a notice to you that you 
are driving your automobile too fast. 
Every time the bumper serves notice upon 
you that it is working, you should slow 
the car down. 



Would It Pay to Remodel a 
Northern Car? 

Editor The Automobile: 

[2,641] — I have been a reader of The 
Automobile for three years, and find many 
helpful ideas in it; therefore will ask a 
few questions. 

I have a 1906 two-cylinder Northern tour- 
ing car, five passenger, rated at about 20 
horsepower. It is in good running order, 
but is rather heavy for the power, and has 
30x4 (1905 style) Dunlop tires. 

As it is hard to sell a second-hand car, I 
thought of remodeling it somewhat, if the 
cost would not be too near the cost of a 
new roadster. 

1. Would it be possible to remove old 
touring body and fenders, and put on a 
light two-passenger torpedo roadster body, 
and new, up-to-date fenders; also remove 
old rims and put on Universal rims? 

2. Which size would be better, 30x4 or 
32 x 31-2-inch tires? What would be the 
result of placing the gasoline pipe beside 
the exhaust pipe to warm gasoline before 
entering the carbureter? 

3. Which will give the best results, warm 
gasoline or warm air to carbureter? 

4. Can I use friction or belt-driven low- 
tension, direct-current magneto with my 
present coil and get good results? 

Arcadia, O. H. M. L. 

If, as you say, the Northern automobile 
is in good working order, the complaint 
being that it is too slow for you, which 
is the interpretation to put upon your 
statements that the car is a little heavy for 
the motor, it would seem as though you are 
the possessor of just the kind of an auto- 
mobile that would serve for someone who 
does not care to go fast, and who will 
not be put out if the body does not check 
up to the latest and most approved design 
of torpedo roadster work. You should be 
able to find someone who will pay you a 
reasonable sum of money for the car, thus 
saving you the risk of rebuilding the same, 
in reference to which it may not be out 
of place to say: 



1. It would be possible to remove the 
eld touring body, fenders, etc., replacing 
the same by a new torpedo type of road- 
ster body, including fenders. Moreover, 
the replacing of the clincher rims with 
quick detachable rims, as far as the wheels 
are concerned, is a regular and feasible 
undertaking. Referring now to the body, 
you will understand that the cost of a 
torpedo type of body to a maker who is 
making a large number of cars might be 
in the neighborhood of $40, whereas were 
you to go to a maker of bodies and at- 
tempt to get one for your old car, you 
would be charged from $200 to $500, with- 
out getting much for your money. It would 
seem, therefore, as though the amount of 
money you might be able to realize on 
your old car. plus the cost of overhauling 
the same, would be sufficient to enable you 




Fig. 2 — Section of a half-elliptic spring, at the 
approach of the spring perch, showing the use of 
fiber on the perch, stout U-bolts, and a locking 
device under the nuts, also the application of a 
rubber bumper 

to purchase a torpedo type of roadster that 
would serve your purpose well. 

2. Comparing 30 x 4-inch tires with 32 x 
3 1-2-inch tires, our preference would be 
for the latter. Placing the gasoline pipe 
alongside of the exhaust pipe to keep it 
warm, as you say, will give you trouble. 
Gasoline boils at a low temperature, but 
you do not want boiling gasoline, except- 
ing after it oozes out of the nozzle of the 
carbureter. 

3. Referring to the method of supplying 
the heat to the gasoline at the instant of 
evaporation, as it is picked up by the in- 
coming air, it is immaterial how the heat 
is supplied as long as there is enough of it 
to equal the latent heat of evaporation of 
the gasoline. If the air is heated by any 
suitable means and is then drawn into 
the depression chamber of the carbureter, 
experience shows that the results are good. 
A suitably contrived hot-water jacket for 
the carbureter accomplishes the same end. 

4. It is not certain that you will be able 
to realize a good result by belt-driving a 
low-tension magneto and delivering the 
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Fig. 3 — Section of a bevel tyne of differential gear mounted on annular 
type ball bearings with splined terminals of the jacks haft members and 
other refinement! of construction 



current from the same to your present coil. 
There are chances for trouble, not only 
in your present coil, but in the low-tension 
magneto as well. This situation suggests 
that you might spend $700 or $800 in fixing 
your car, and end up with a machine that 
could scarcely be described in sanctioned 
language. 



What Is the Proper Function of 
the Differential Gear? 

Editor The Automobile: 

[2,642] — As I go about among automo- 
bilists and listen to their conversation I 
am struck with the frequency with which 
the word "differential gear" is used, but 
however much I peak into the machinery 
nowhere can I find anything that looks as 
the word implies. What is a differential 
gear? Cuwous. 

Pittsburg, Pa. 

Referring to Fig. 3, which is a cross 
section of a differential gear, its construc- 
tion may be briefly described as follows: 
The right rear road wheel of the automo- 
bile is fastened to the outer extremity of 
the jackshaft A, and the left-hand rear 
wheel of the automobile is fastened to the 
outer extremity of the jackshaft A t . Pow- 
er is supplied from the motor through the 
change gears by way of the propeller shaft 
to the bevel gear W, for the driving of the 
rear road wheels of the automobile, there- 
by propelling the same along the road. 
There would be no complication were the 
automobile required to travel straight 
ahead, in other words, on a tangent, with 
never a thought of turning around the 
corner. But directly the automobile is 
steered around the corner so that the 
wheels have to describe the arc of a circle, 
the differential gear comes into play, due 
to the fact that the outer road wheels of 
the automobile must travel a greater dis- 



tance in a given tune 
than will be made by 
the inner road wheels 
of the automobile in 
the same time. 

It is the function of 
the differential gear 
to weigh out the 
power of the motor 
on an equitable basis 
to the inner and the 
outer rear wheels of 
the automobile, if 
they are used for 
driving, as the car de- 
scribes the arc of a 
circle in turning 
around a corner. Re- 
ferring again to the 
illustration, it will be 
seen that the bevel 
gear W is bolted to 
the differential hous- 
ing, and that the 
housing is mounted 
on annular-type ball bearings B and Bi, so 
that when the bevel gear W rotates, the 
differential housing takes up this rota- 
tion. Within the differential housing the 
bevel pinions, which are centered on the 
spindles S and Si, rotate also in unison 
with the bevel gear W, and the dif- 
ferential housing. These pinions mesh 
with the bevel gears G and Gu These gears 
in turn are splined at C on the shaft A. 
for the gear &, and on the opposite side 
the gear G is splined at & on the shaft A. 
When the automobile is going straight 
ahead the differential gears transmit torque, 
but they do not rotate relative to each 
other. What happens is that the whole 
nest of gears, constituting the differential 
system, rotates as a unit, in unison with the 
rotation of the bevel gear W. But when 
the automobile turns around a corner, rela- 
tive motion is set up in the differential 
gearset, and the driving road wheels of the 
automobile are permitted to revolve inde- 
pendent of each other through the com- 
pensating ability of the differential gearset. 
Notwithstanding the fact that there may 
be a difference in the speed of rotation of 
the road wheels, thus demanding compen- 
sation on the part of the differential gear- 
set, the fact remains that the torque of 
the motor, in other words, its twisting mo- 
ment, is weighed out to the respective road 
wheels in conformity with their needs, 
and so it may be said that the differential 
gearset, as it lodges within the enlarge- 
ment of the live rear axle, is the peace- 
maker between the disagreeing road wheels 
under a difficult set of conditions, and 
among the advantages that are derived by 
the presence of the differential gear, men- 
tion is made of the reduced cost of tire 
maintenance, which may be directly charge- 
able to the fact that rolling motion is 
maintained by the road wheels when the 
automobile is going around the curve, 
whereas in the absence of a differential 



gearset, one of the road "wheels would have 
to drag, and the tires would be damaged, 
more or less, in the process. 



There Are 99 Chances in Favor 
of This Plan 

Editor The Automobile: 

[2,643] — As a reader of your journal I 
take the liberty to ask a question that is 
of great interest to all the people of San 
Juan County, N. M. 

You will notice by the map that we are 
situated about 120 miles from the main 
line of the Santa Fe, and all our freight as 
well as passenger traffic has to come via 
Denver over the D. & R. G., which makes 
it a long and expensive haul for our fruit, 
which usually goes to the Southern mar- 
kets. 

Do you think it would be wise to try to 
haul freight and passengers the 120 miles 
over desert roads, mostly sand, but quite 
level ? 

The cost for passengers by railroad is 
about $25 for railroad ticket alone. Please 
let me hear from you concerning this. 

J. D. Horn. 

Aztec, N. M. 

It would be a good business risk to un- 
dertake the work outlined, using freight 
automobiles for the purpose. Failure would 
confront the enterprise (a) if the trucks 
are not of good design and construction, 
and (b) if they are made to go too fast. 



No Objection to Putting on the 
New Carbureter 

Editor The Automobile : 

[2,644]— I have a motor with a bore of 
41-2 and a stroke of 5 inches, and would 
like to put a carbureter on it for various 
reasons. It now has a 1 1-4 inch size on 
and I would like to change this for a 1 1-2 
inch. Would I have to make the diameter 
of the intake pipe larger? The present in- 
take pipe is now 1 1-4 inches in diameter 
inside. Would a larger carbureter give me 
more speed and power? I would also like 
to know the make of muffler used on the 
White, Cadillac, National, Chalmers, Mar- 
mon and Packard, if it is possible for you 
to tell me? Frank Zimmes. 

Cleveland, Ohio. 

The fact that you replace the old car- 
bureter with one of slightly greater ability 
does not require you to put on a new mani- 
fold of larger diameter. There is less dan- 
ger of getting into complication by using a 
larger carbureter than there would be if 
you put on a larger manifold. The fact of 
the matter is that the carbureter can be too 
small, and the manifold can be too large. 
The carbureter would show that it is too 
small if the motor becomes enfeebled along 
an upgrade pull. From the manifold point 
of view, backfiring is an indication that it 
is too large. When the flame travels faster 
in the direction of the carbureter than the 
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speed of the ^mixture, toward the,, motor ah 
the- manifold this is a sign that the mani- 
fold is too big. 

We have not been able to obtain reliable 
information to answer your last question. 



Properly Managed Motors Do 
Not Back-Kick 

Editor The Automobile : 

[2,645] — Please state whether or not a 
valve-in-the-head motor will produce more 
power than another style of motor of the 
same bore and stroke, and if so how much ? 

Will it produce more noise after the 
first two or three years' use because of its 
style? 

What can be done to get rid of back- 
kick in my motor? 

T. J. Hoskinson. 

Connellsville, Pa. 

We are frequently requested to state 
which of the two types of motors named, 
considering a given size, under equal con- 
ditions of speed, will be the most power- 
ful. It looks like dodging the issue to 
avoid expressing an opinion, but it would be 
equally out of the question to state which 
of two motors of any type as T-head 
motors, if they are designed under different 
conditions, would deliver the most power. 
Experience has shown that the power ob- 
tainable from a motor is not settled ar- 
bitrarily by fixing the sizes of the cylinders 
and utilizing mechanisms of one kind or 
another. The thousand and one influences 
for or against efficacious thermal relations 
are paramount and in the long run the way 
to find out how much power any motor will 
deliver is to make a proper test. Motors 
with exposed valve mechanisms will make 
more noise in the long run than motors 
of the class that have their mechanisms 
muffled. This is provided that the motors 
with exposed mechanisms are not fitted out 
with means for profuse lubrication. 

Retard the spark before cranking to 
avoid a back-kick. 



In the Management of Dry 
Batteries 

Editor The Automobile: 

[2,646] — I begin to suspect that the cost 
of purchasing new dry cells for my igni- 
tion system, at an expense of upwards of 
$5 each time, is in excess of the cost of a 
good secondary battery, and yet I hesitate 
to incur the troubles that must come in 
the direction of recharging the secondary 
battery every time it is run down. More- 
over, I understand that secondary batteries 
sulphate, if they stand uncharged for some 
time, as they must in ignition work, and that 
the life of a battery after it sulphates is 
but short at best. In the face of discour- 
agement, under the circumstances, I have 
to believe that there are some points in 
favor of dry batteries that do not appear 
on the surface, and while the management 



of a dry battery seems to be a simple un- 
dertaking, it may be that I am not suffi- 
ciently well informed to appreciate its fine 
points, and it occurs to me that you might 
help me out in this dilemma, just as you 
have on other occasions, and to my ad- 
vantage. Ignition Trouble. 

Greenpoint, L. I., N. Y. 

The best service may be had from a dry 
battery, if it is not overworked. If the 
battery is of sufficient capacity, consider- 
ing the -requirement from the point of 
view of the spark coil, it remains to main- 
tain a good state of electrical conductivity, 
and the only way to do for this purpose is 
to solder all of the joints. One bad joint 
will increase the electrical resistance of the 
circuit sufficiently to defeat good service. 

Referring to Fig. 4, showing three ways 
of connecting up the cells of a dry battery, 
the method (A) is the best one to use, if 
the cells of battery are sufficiently large as 
regards capacity to insure that they shall 
not be overworked, considering that the cur- 
rent is required to work the coil. It is de- 
sirable to know the characteristic of the 
coil in order to understand what will be 
the best voltage of the battery that is to 
be connected thereto. If the coil works 
economically on 6 volts it is more than 
likely that a minimum of 4 and a maximum 
of 6 large dry cells will have to be used 
in a simple series. All considerations of 
economy are tied up in this question of the 
voltage required by the coil, comparing it 
to the voltage available from the cells in 
series. It is said, in practice, that a dry 
cell will give 1 1-4 volts ; this is probably 
on open circuit. It is generally safe to 
figure upon 1 volt when the circuit is closed 
and the coil is taking current, if the num- 
ber of cells in series is sufficient to deliver 
current to the coil at the voltage of the best 
economy. 

If the characteristic of the coil is not 
to be had it is recommended that 5 cells 
be placed in series, as a compromise meas- 
ure, but if the life of the battery seems to 
be too short, owing to the use of small 
cells, or to the piggishness of the coil, the 
next plan is to take 5 cells, a, b, c, d and e, 
and connect them as in (A) with the carbon 
of a to the zinc of b, the carbon of b to 
the zinc of c, the carbon of c to the zinc 
of d, and the carbon of d to the zinc of e. 
Having thus proceeded, connect up. the sec- 
ond set of 5 cells in precisely the same 
way, and then cross-connect the two sets 
in the manner as shown in (B) so that the 
zinc of a will be connected to the zinc of 
f and the carbon of e will be connected 
to the carbon of j. By thus connecting 
two sets of S cells each in series multiple, 
you will obtain the voltage of 5 cells and 
the current-giving capacity of two sets of 
5 cells each. ,. 

Should you find that this system is diffi- 
cult to keep in good balance, it being the 
case that a dead cell will give trouble, and 
that- compensation between cells is some- 
what difficult under the conditions of <B), 



you may resort to the connections as shown 
in (C), in which you will get the voltage of 
5 cells in series, and the current-giving 
ability of two sets of 5 cells in series, with 
the further advantage that compensation 
between cells will be more certain, owing 
to the cross-connections in compound series 
as shown in (C), wherein the cells af are 
connected from zinc to zinc and from car- 
bon to carbon, and in the same way the 
cells bg, ch, di, and ej, are connected. 
The external circuit is between the zinc 
of af and the carbon of ej, thus giving the 
voltage of S cells, and the current-giving 
capacity of two sets of 5. cells. In the com- 
pound series method of connecting up, 
however, if one cell dies it does not put 5 
cells out of action, which is true in the 
preceding examples. 



Which Is the Faster, Automo- 
bile or Motorcycle? 

Editor The Automobile: 

[2,647] — Which is the faster up to Feb. 1, 
191 1, the motor car or the motorcycle? I 
do not care whether or not the time is 
official, just so there is no question about 
its having been made. 

We have Oldfield's mile in 27:33 (car) 
and Curtiss' mile in 263-5 (cycle), also 
Jenatzy's kilometer in 16 seconds (car). 
Are the above correct? Subscribes. 

Sleepy Eye, Minn. 

The fastest time made on an automobile 
before February 1 is that of J'enatzy, turn- 
ing the kilometer in 16 4-5, making his 
time 133.1 miles per hour. The fastest 
mile, flying start, on a motorcycle was 
made by Seymour on October 29, 1910, at 
Los Angeles, Cal. Time was 41 2-5, and 
speed 86.9 miles per hour. 





® 


(A) 


® 


® 














\Te J 






(B) 
































1 CO 









Fig. A — (A) showing five cells of battery con- 
nected in simple series; (B) showing a series mul- 
tiple connection of two sets of five cells; (Q 
giving compound series connections of two sets 
of five cells of battery 



Digitized by Google 



1048 



THE AUTOMOBILE 



May 4, 1911 



In the Hardening of Steel 

How to Get the Most Service from Material 



E. F. Lake tells the story of the hardening of steel, illus- 
trating the several conditions by means of photo- 
micrographs, presenting, in tabular form, the datum 
of the materials, and relating in simple language the 
relevant facts that the manipulator must take cogni- 
sance of to obtain the best results. 

AS there are so many parts in the makeup of an automo- 
bile that give much better results when made of steel 
that has been hardened, it will probably be well to go 
into the principles of hardening steel and trace their effects. 
The hardening that alters and improves the static strength and 
dynamic qualities of steel to obtain better results for motor 
car parts is the only kind we will treat of in this article. While 
hardening steel for cutting tools is very important, it has no 
bearing on this subject. 

In the latter case the carbon content must be above 0.30 per 
cent, or the metal cannot be made to assume a hardness that 
will give it a good cutting edge. In the first case, however, a 
greater tensile strength, elastic limit, etc., or better wearing qual- 
ities may be obtained from steels of any carbon content whether 
above or below 0.30 per cent. This is more graphically shown 
in Table 1 in which the chemical composition and static 
strengths are given of 6 steels with different carbon contents, in 
both the annealed and hardened condition. 

To give steel any degree of hardness it is necessary, in theory, 
to raise its temperature to the highest point of transformation, 
hold it there long enough for the grain structure of the entire 
mass to assume its new form and then instantaneously cool the 
metal to atmospheric temperature. This will hold the new-born 
grain structure in the form it has assumed. In practice it is 
necessary to raise the temperature a few degrees above the 
highest recalescent point to allow for that lost in passing the 
steel from the furnace to the quenching bath, and also allow for 
the slow cooling when in the quenching bath. 

The principle on which hardening property is based is that a 
grain of iron carbide and one of pure iron lie side by side dis- 
united. Annealing has caused this separation, which is only 
microscopical, to take place between them, but they still lie so 
close together that they can easily be united. Heating the metal 
to just above the highest recalescent point causes them to com- 
bine and this unity can be made permanent by suddenly cooling 
the steel from this high temperature. This union causes steel 
to show a substance of a filmy nature when microscopically ex- 
amined. This is a new constituent that has been born. It is 
called martensite and hardenite. 

Martensite is discovered from lines intersecting each other in 
the direction of the sides of an equilateral triangle, as shown 
in Fig. 1. It is the principal constituent of all ordinary hardened 
steels with a carbon content above 0.16 per cent., and tempered 
steels owe it their quality of hardness. An 0.85 per cent, carbon 
steel heated to 14/00 degrees F. and suddenly quenched will show 
the martensite very pronounced. It is so hard a needle will not 
scratch it. When more than 0.85 per cent, of carbon is present 
the martensite is said to be saturated and shows slightly dif- 
ferent under the microscope. In that condition it is often called 
hardenite. 

When the rate of cooling is not as rapid as that produced by 
quenching, but is still much faster than the slow cooling of 
annealing, another constituent, called sorbite, is produced. This 




Fig. 1 — Condition recognised aa martensite at 
it abounds in hardened steel, magnified 250 di- 
ameters 



J ", 
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can be obtained by quenching immediately below, or just at the 
end of cooling through the critical range, by cooling pretty 
fast through the critical range without actual quenching, or by 
rapidly cooling the steel and then reheating to about 1100 de- 
grees Fahrenheit. 

Sorbite is not 
clearly defined in 
micro-phot o- 
graphs but Fig. 2 
shows it fairly 
well in the pres- 
ence of ferrite. 
Sorbite is a con- 
stituent between 
cementite and 
pearlite and chief- 
ly differs by the 
crystals of these 
segregating and 
not quite perfectly 
developing. The 
sorbite structure 
is finer than the 
pearlite and it is 
considered the ex- 
treme opposite of 
the crystalline 
structure. In har- 
dening steel it is 
considered as the 
transition from 
cementite 10 mar- 
tensite, and is 
necessary in steels 
that must resist 
wear and erosion. 
It is p o s s i b 1 e to 
produce a natural 
sorbitic formation 
by the addition 
of certain alloying 
elements to steel. 

Steels that con- 
tain over 1. 10 per 
cent, of carbon 

and are suddenly cooled from a temperature of 2,000 degrees F. 
will, in addition to martensite, show a constituent that may be 
distinguished from it by a different color. After etching with a 
10 per cent, solution of hydrofluoric acid or nitrate of ammonia 
it will show white. This constituent is softer than martensite 
and is easily scratched with a needle. It is a conglomeration of 
ferrite and cementite and has been named austenite. 

It is difficult to preserve austenite throughout the whole struc- 
ture of the steel. If the metal is quenched in a bath below 
the freezing point, or by other means that will cool it rapidly, 
it will show more pronounced. Tempering the metal afterward 
loosens the austenite and thus it is difficult to find in steels that 
have been heat-treated for commercial purposes. It is not of 
much practical use, owing to the high temperature at which it 
is obtained. It is seen in Fig. 3 where it shows in form of white 
portions among black martensite and troostite formations. 



fcv 



Fig. 2 — Ferrite and sorbite in hardened steel, 

magnified 250 diameters 
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When steel is quenched at, or just above, its highest reca- 
lescent point in a bath of little activity, such as oil, we obtain 
a constituent called troostite. Troostite will show jet black if 
polished and etched with picric acid. If etched with tincture of 
iodine it will show white. It can also be obtained by hardened 
steel in the usual way and then tempering it. It is softer than 
martensite and can be scratched with a needle. It holds some 
ferrite, austenite and cementite, or a combination of these. It 
is readily found in most tempered steels, as it is a product of 
the usual tempering operations. It shades gradually into the 
sorbite, but is very sharp in its divisions from martensite. 
By submitting steel to different heat-treatments we can change 

t li e constituents 
from pearlite to 
martensite or 
hardenite, sorbite, 
austenite and tnx- 
stite and back 
again through these 
different stages 
without in any 
way changing its 
chemical compo- 
sition. By micro- 
scopical examina- 
tion it is pos- 
sible to closely 
judge the heat 
treatment to which 
steel has been sub- 
jected. The dif- 
ferent constitu- 
ents indicate the 
change made in 
the constitution of 
the steel, that is 
the static strengths 
and dynamic prop- 
erties that have 
been altered. It 
is here that the 
automobile en- 
gineer or designer 
can practically 
apply this knowl- 
edge, as with it he 
can design the dif- 
ferent parts, 
whether they be 
moving or station- 
ary, so that he 
will get the best 
results with the 
smallest quantity of material. The constitution of a given steel 
is not the same in the hardened that it is in the normal state. 
In the annealed or normal steel the carbon is in a free state, 




Fig. 3 — Austenite, showing white, with a black 
network of martensite and troostite showing as 
black patches 



r 




Fig. 



4 — Martensite, showing 

ite black in hardened steel 



troost- 




Chart 1 — Test of springs that were properly 

tempered 



while in hardened 
steel it is in a 
state of solution, 
which we may call 
martensite. This 
contains more or 
less carbon, ac- 
cording to the 
original carbon 
content. The me- 
chanical properties 
depend principally 
upon the carbon 
content and they 
are changed slow- 
ly by an increase 
in carbon. 

The automobile 
builder needs to 
find a hardening 
process that will 
make a steel as 
homogeneous as 

possible. In a steel containing 0.85 per cent, of carbon this is 
easily obtained by passing the upper recalescent point before 
quenching. The degrees of temperature that this point can be 
passed and still get good results are very few. 

In examining steels that have been quenched above this point 
we find that the higher we go the coarser will be the martensite, 
and the lines will be more visible. If we raise the temperature 
a few hundred degrees above and quench in a very cold bath, 
austenite makes its appearance. As the martensite coarsens, 
the tensile strength and elongation are proportionately reduced 
until they become nil. The reduction of area also lessens. It 
has been demonstrated that 40 degrees above the highest point 
of recalescence is the extreme limit to which steel can be raised 
to obtain the best results in hardening as well as in annealing. 

To sum up, we might say, all steels may be hardened, but 
when the carbon content is over 0.30 per cent, the effect is more 
pronounced ; hardening increases the tensile strength and elastic 
limit and reduces the elongation, the effect being greater the 
greater the carbon content; quenching at the proper tempera- 
ture gives the metal greater homogeneity and aids to its re- 
sistance to shock, especially in the low carbon steels; the tem- 
perature to which steel should be raised for hardening should 
not be more than 40 degrees above its highest transformation 
point, as beyond that it no longer has the same qualities. 



The Trend of Events- 
Points to the prolonging of the life of automobiles through 
the more liberal use of good lubricating oil, remember- 
ing that the oil must reach the journal to be of any use. 
Points to the careful selection of the lubricating oil, remem- 
bering that it is good oil, and good oil only, that should 
be allowed to come into contact with the polished sur- 
faces of the ball and roller bearings. 



TABLE I.— INCREASE IN STRENGTH CAUSED BY HARDENING. 



Chemical Analyses. 



Static Strength When 
Annealed. 



Static Strength After 
Hardening. 



Increase in Strength. 



Carbon. 


Manga- 
nese. 


Silicon. 


i 

| Sulphur. 


Phos- 
phorus. 


Pounds per So. In. 


Elonga- 
tion 
in 2 

Inches. 


Pounds per Sq. In 


Elonga- 
tion 
in 2 

Inches. 


Pounds per Sq. In. 


Percentage. 


Tensile 
Strength. 


Elastic 
Limit. 


Tensile 
Strength. 


Elastic 
Limit. 


Tensile 
Strength. 


Elastic 
Limit. 


Tensile 
Strength 


Elastic 
Limit. 


0.10 


0.19 


0.09 


' 0.03 


0.02 


60.300 


36,300 


29 


66.400 


40,300 


24 


6,100 


4,000 


10 


„ 


0.14 


0.33 


0.05 


0.05 


0.03 


61,500 


35.200 


27 


73,100 


39,600 


22 


11,600 


4,400 


17 


12 


0.23 


0 45 


0.15 


1 0.06 


0.09 


66.500 


41,200 


26 


99,400 


54.000 


14 


32,900 


12,800 


49 


31 


0.52 


0.35 


0.18 


0.04 


0.02 


97,800 


52.600 


20 


132,100 


81,400 


9 


34,300 


28.800 


35 


55 


0.60 


0.40 


0.10 


0.03 


0.03 


116,400 


66,500 


14 


153,400 


102.100 


4 


37,000 


35,600 


30 


S3 


0.72 


0.3S 


0.17 


0.06 


0.03 


130,700 


75,800 


9 


180,100 


105,500 


0 


49,400 


29.700 


38 


39 
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Meeting' Recurring' Troubles 

Presenting a Series of tne MostProbableCases 

A series of co-related short stories, accompanied by diagrams and characteristic illustra- 
tions, indicating the nature of the troubles that are most likely to happen to automo- 
biles, discussing their causes and effects, all for the purpose of arriving at a remedy. It 
is the aim, for the most part, to show how these troubles may be permanently reme- 
died, and as a secondary enterprise it is indicated how the- automobilist can make a 
temporary repair, thereby enabling him to defer the making of a permanent repair un- 
til a convenient time arrives. 



When the Motor is New — Flexibility of per- 
formance of a new motor is interfered with on 
account of the binding of the bearings throughout, 
which condition is to be alleviated by operating the 
motor in relatively light service, supplying a sur- 
plus of good oil, and awaiting the time when the 
hearings are "run in." How long it will take to 
reduce the bearings to their best level depends 
upon how well the motor is assembled in the 
first place, also upon the harmony of relation of 
the members, which is a matter of design. Dur- 
ing the early performance of a motor, while .the 
bearings are being run in, even under conditions 
of excess lubrication, the bearing surfaces wear 
down a little, and the lubricating oil becomes con- 
taminated by the particles of bearing metal that 
are torn oft, and such other matter as may be 
left in the motor after it is assembled and tuned 
up by the maker. The first duty of the auto- 
mobilist after the motor is run in is to remove 
all of the lubricating oil from every part, clean 
out the cavities at all points, and then replenish 
the supply of lubricating oil, making sure of the 
quality of the same. 



Ir the New Motor Performs Badly — Granting 
that the bearings shoulder their part of the re- 
sponsibility during the period of the "try-out," 
but that the power of the motor is lacking, it 
suggests that troubles may be due (a) to a poor 
mixture, (b) inferior ignition work, and (c) loss 
of compression. If the mixture is bad, the car- 
bureter must be fixed, and if the ignition system 
fails, it too must get attention. Coming down to 
the motor, as referred to in (c), reference is made 
to Fig. 1, which is a section of a cylinder through 
a valve, showing the 
relation of the water- 
jacketing to the heated 
surfaces within, and 
the location of the 
valves of the bevel-seat 
type with its stem run- 
ning in a water-jacket- 
ed guide and the valve 
held to its seat by 
means of a spring. 
Above the valve in the 
cylinder a plug is 
screwed in, and the 
head of the plug is 
flanged over in order 
that it will press on the 
gasket which is shown. 




Fig. 1 — Section of a 
motor cylinder thaw- 
ing the condition of 
the valve teats when 
the motor it new. 



when the plug Is screw- 
ed in tight. The spark 



plug Is threaded into 
the body of the valve 
cover or plug, and in 
this illustration there are four opportunities for 
leakage presented as follows: (a) by the piston if 
the piston rings are not tight; (b) by the valve if 
it does not hold to a tight seat; (c) around the 
spark plug if it is not screwed in tight, or if the 
plug itself leaks, and (d) by the valve cover or 
plug if it is not screwed down tight on the gasket, 
or if the gasket is of poor quality or improperly 
placed. Remembering that there are two valves 
to each cylinder, it will occur to the observing 
reader that the leakage possibilities above re- 
ferred to are doubled thereby. In addition to 
possible leakage from these sources, there is a 
plug in the head of the cylinder in most examples, 
and leakage around this plug is an equal menace. 
Should there be any other leak in the cylinder of 
a motor it must be on account of defective cast- 
ings. If leakage is to be suppressed, it is first 
necessary to locate the offending member, and to 
make the joint tight in one of the obvious ways 
is the remaining necessity. 



Chronic Trouble Follows Repeated Valve 
Grinding* — The extent to which valves have to 
be ground in depends upon (a) the character of 
the metal around the seat of the valve in the 
cylinder; (b) the character of the metal of the 
valve; (c) the shape of the valve; (d)'ihe effect- 
iveness of the water-jacketing, and (e) the strength 
of the valve spring. Discussing these possibilities 
categorically beginning with (a;, assuming that the 
cylinders are made of gray iron and that the 
seats are free from imperfections due to "sullage, 
whether or not the seat will quickly erode, due to 




Fig. 2 — Section of a 
motor cylinder de- 
picting the condition 
of the valve seat 
when the motor is 
old. 



the wearing effect of the mixture, which is highly 
heated on the exhaust side, carrying some solid 
matter, can only be told, as a rule, after some 
service. If the metal 
in the seat is not of 
equal hardness all 
around, the softer por- 
tion will wear down 
quicker, and the part 
having white iron in its 
composition will stand 
out, and the valve will 
then have to be ground 
in orJer to reduce the 
high spots and prevent 
the leakage. Fig. 2 
shows the result of re- 
peated grinding*, end- 
ing in the sinking of 
the valve Into the metal 
of the cylinder below 
the initial position as 
shown in Fig. i, and 
the time must arrive, 
under such conditions, 
when the shoulder so 
formed, having a sharp 
edge, will produce a 
condition of pre-ignition, due to the fact that the 
metal forming the sharp edge will heat up and 
become the source of ignition. In addition to 
this trouble there is the chance that a pocket 
will be uncovered in the body of the metal under 
the initial surface in the seat, it being the case 
that in the cooling of cylinders during the cast- 
ing process shrinkage holes abound in the walls 
adjacent to accumulations of metal joined thereto. 
In the particular example, as shown in Fig. a, 
the walls around the seat of the valve are quite 
uniform, and the chances of uncovering shrinkage 
holes are remote, so that the remaining possible 
trouble will be due to the grinding away of the 
walls forming the seat to a point where tb<\v will 
become too thin to sustain under the pressure to 
which they are subjected in service. The motor 
will show by cranky performance that pre-ignition 
is threatened; this condition will come when the 
motor is propelling the automobile up a long, slow 
grade, or when the road 
is heavy, especially if 
the ignition is retarded. 
If the motor is shut 
down at such a time, 
and an attempt is 
made to start it in 
its heated condition, it 
will back-kick. Should 
the automobilist make 
an exploration, discov- 
ering that there is a 
sharp edge of metal 
formed around the valve 
seat due to repeated 

frindings, it will remain 
or him to refinish the 
seat of the valve for 
the purpose of remov- 
ing the irregularities, 
and this work must be 
done before good ser- 
vice can be expected 
from the motor. Fig. 3 
is a further illustration 
of the idea as brought out in Fig. 2, and the parts 
of the metal that are likely to overheat and 
cause pre-ignition are suitably identified. 




Fig. 3 — Section of • 
motor cylinder show- 
ing the fins which 
will cause pre-igni- 
tion ii/ the valve 
seats are not refaced. 



Dangers Encountered in Reseating Valves — 
Experience has shown that pre-ignition will occur 
in a motor if some part of the metal heats to ? 
point somewhat above 6oo degrees Fahrenheit de- 
spite the fact that the major portion of the metal 
is properly . cooled. Under normal conditions a 
small zone in the center of the piston head is the 
most likely to cause pre-ignition trouble, and in a 
motor that has been operated for some time this 
will be a sign of incrustation, either within the 
combustion chamber or upon the water-washed sur- 
faces of the dome of the cylinder. If the heat 
cannot get out, once it penetrates the flame-swept 
surfaces of the metal of the cylinder it will pile 
up and there will be a sympathetic transfer of 
heat from, the highly heated, walls of the cylinder 
to the un-waterjackcted head of the piston, and 




Fig. 4 — Section of a 
motor cylinder after 
the valve seats are 
refaced remove 
projecting fins. 



it is not unreasonable to expect that a small zone in 
the middle of the piston head will reach a dull 
red heat, in which event pre-ignition, if the com- 
pression is above 40 pounds per square inch, is 
bound to happen. If 
the motor is clean, and 
pre-ignition occurs, it 
will be a wise precau- 
tion to unscrew the 
valve covers as shown 
in Fig. 4, and if the 
valve has burrowed 
into the metal of the 
seat sufficiently to form 
a sharp edge, to cham- 
fer the seat down in 
each case, for the pur- 
pose of removing the 
ridge, is the proper 
course. 

Pre-Icnition Due to 
Inferior Design — If 
pre-ignition comes in a 
new motor, it is a moral 
certainty that there is 
a fault of design to be 
overcome. Fig. 5 illus- 
trates a condition that would produce pre- 
ignition in the form of a projecting sharo 
edge around the boss forming the seat m of the 
valve. In some motors the valve seat is rein- 
forced by a boss that is made by putting a loose 
piece on the pattern when it goes into the sand 
in the foundry, and this loose piece is likely to 
shift, or float out of place during the pouring of 
the metal, so that in the finishing of the valve 
seat, when the motor is being made, the projec- 
tion is left and the sharp edges of the thinned-out 
metal remain. In other cases, if the cylinders are 
cast with the pattern lying horizontal, the. part 
ing line comes in such a place that the "chipper 
is unable to remove the raised seam, and in the 
finishing of the cylinders this seam comes at the 
upper end of the stroke at the joint of the com- 
bustion chamber so that it is not tooled out all 
around, and this raised seam will cause pre-igni- 
tion, due to the heating of the thinned portion of 
raised metal. In a very high compression motor 
this trouble will be pronounced, but as the com- 
pression is reduced, the 
trouble will be less in 
evidence, although it 
will grow as the motor 
accumulates carbon with- 
in the combustion cham- 
ber, and scale is formed 
on the exterior dome of 
the cylinder. The 
proper remedy is to re- 
move the cylinders from 
the motor once this 
trouble is suspected, 
and by hook or by 
crook chisel off the pro- 
tuberances, since they 
must be gotten rid of 
before the motor will 
perform satisfactorily. 

Soft or Hard Per- 
formance Defends 
Upon Compression — A 
soft performing motor 
is one that has 




Fig. 5 — Section of a 
motor cylinder show- 
ing a projecting fin 
around the valve 
seat such as will 
cause pre-ignition 



... is one mat nas a flat 

characteristic: in other words, the power does not 
increase in direct proportion to speed, and when 
the automobile is being accelerated it gets under 
way lazily, due to. the fact that the motor is rela- 
tively lacking in vigor. A hard performing motor, 
on the other hand, is snappy, the automobile is 
accelerated smartly, but this type of motor stalls 
readily. The bard per f u lining motor has a peaked 
characteristic; the power increases' in direct pro- 
portion to speed up to a certain point, beyond 
which the power rapidly diminishes with further 
increases m speed. The soft performing motor 
has a low initial compression, but it holds this 
compression over a considerable range of speed, 
after which the compression dies down at a rela- 
tively slow rate. The hard performing motor has 
a high compression, and the rate of falling off 
of the compression is lower than the rate of in- 
crease of speed, if the power increases as the 
speed, up to a certain point, after which the 
compression crashes down, and the motor stalls. 
Fig. 6 shows the section of a cylinder of a motor 
that was designed for a high compression, and 
when the motor was put into service it was found 
that the compression 
was a little too high, 
thus making the motor 
a cranky performer in 
ordinary service, sug- 
gesting the idea that it 
would perform valiantly 
in racing work. To 
correct this evil from 
the ordinary service 
point of view, the valve 
caps were designed, 
leaving . : ,a cavity in 
t-ig. 6 — Section of a them whereby the com- 
motor cylinder show- prcssion. space was in- 
ing a noise cavity creased. In practice 
formed i« the valve the compression is in- 
cover, initially to re- creased if the comprea- 
lieve compression sion space is decreased. 
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and the reverse holds if it is desired to decrease the 
compression — the compression space must be iri- 
creased. As a general proposition the compression 
in automobile motors varies between 40 and 80 
pounds per square inch, measured by the gauge: 
(a) 40 pounds (gauge) in two-cycle air-cooled mo- 
tors; (b) 50 pounds (gauge) in some four-cycle air- 
cooled motors; (c) 60 pounds (gauge) in excellent 
designs of air-cooled motors; (d) 70 pounds (gauge) 
as a general proposition in touring motors, either 
natural or water-cooled, and (e) 80 pounds (gauge) 
in motors as they are intended for racing work. It 
will be remembered that the gauge pressure is 14.7 
pounds above the absolute pressure, it being the 
case that gauges measure pressures above the atmos- 
phere, and the pressure of the atmosphere is 14.7 
pounds as measured at the sea level, which absolute 
pressure decreases with altitude, but not sufficiently 
from the point of view of the automobile motor 
to seriously affect performarce. 




Strange Noises Abide in Motors — Noise- with 
safety and noise that suggests danger belong to 
different families. Both types of noises are ob- 
jectionable to the automobilist. The noise that 
carries with it the suggestion of danger may be 
fixed by the repairman in the ordinary way, if he 
is skilled in the art; but the noise that taxes the 
ingenuity of the searcher, which persists after the 
repairman gets through with his work, will gener- 
ally be found to be due to some structural pec- 
uliarity of the motor, or some change in the rela- 
tion of the members of the same, the character 
of which does not interfere with the mechanical 
performance of the automobile. Fig. 7 shows the 
section of a cylinder with a priming cock CI placed 
in the valve cover, leaving a cavity C2, due to the 
fact that the valve cover is relatively thick and the 
threaded portion of the cock is shorter than the 
distance through the section of the cover. The 
cavity so formed is likely to produce a strange 
whistling noise, and the idea is suggested that 
lack of symmetry of the cylinder walls is the 
seat of a type of noise that will test the acumen 
of the repairman, and put the owner of the auto- 
mobile on edge. 

Profuse Cylinder Lubrication Has Its Dis- 
advantages — When a motor is new and it is being 
run in lubrication should be maintained so that 
the motor will smoke a 
little all of the time, 
but after the motor 
has reached its work- 
ing level and its sweet- 
running qualities are 
induced in the fullest 
measure, the quantity 
of lubricant fed to 
the cylinders should be 
pinched off. so that the 
exhaust will show no 
sign of burnt lubricat- 
ing oil. Fouling the 
spark plugs is one of 
the serious difficulties 
attending excess lubri- 
cation, and if the spark 
plugs are placed hori- 
zontally, as shown in 
Fig. 8, the chances of 
fouling are somewhat 
increased, due to the 
fact that the lubricating 
oil, if it is present in 
sufficient quantity, splashes into the cavity of the 
spark plug, filling the air around the petticoat of 
the insulator, after which the insulation breaks 
down, and the spark plug then ceases to be of 
value. When the spark plugs are placed vertically 
in the dome of the cylinder, the lubricating oil 
drains out, runs down the central electrode, and 
drops off into space. Under these conditions 
spark plugs are self-cleaning. It may be an ad- 
vantage to have the spark plugs placed horizont- 
ally, for then the operator of the motor will be 
compelled to regulate the supply of lubricating oil 
to save himself the 
trouble of taking the 
spark plugs out at fre- 
quent intervals for the 
purpose o f cleaning 
them. 

When Water 
Leaks into the Com- 
bustion Chamber — In 
a iour-cycle motor the 
cycles run (a) suction, 
(b) compression, (c) 
nower and (d) scaveng- 
ing stroke. During 
the suction stroke a 
vacuum is created in 
the combustion chamber, 
so that if there is a leak between the combustion 
chamber and the water jacket, water will be sucked 
into the combustion chamber a^d its presence will 
be sufficient to destroy the .poise of the mixture. 
During tbe compression stroke, since, the mixture 
within the cylinder is compressed to from 40 to 80 
pounds per square inch. depenaSnr upon the design 
of the motor, it will be forced through the flaw into 
the water jacket of the motor. During the power 
stroke, considering the average motor, allowing 
that the piston rings are tight, and that there is 
no leak from any other quarter that falls to the 
usual expectation, since the pressure during in- 



Fig. 7 — Section of 
motor cylinder snout- 
ing a noise cavity, 
due to a short thread- 
ed part of the prim- 
ing cock in the cover 




Fig. 8 — Section of a 
motor cylinder show- 
ing the spark plug 
placed horizontally in 
the valve chamber 



flammation runs up to nearly 300 pounds per square 
inch, power will be lost at an enormous rate. Dur- 
ing tbe scavenging stroke the products of combus- 
tion are gotten rid of, and if there is any water in 
tne cylinder as ti.e result of a leak from the water 
jacket, it will go out in the train of the products 
of combustion in the form of steam. Unfortun- 
ately, a very trifling leak between the water jacket 
and the combustion chamber will shut down tbe 
motor. Fig. 9 shows the top of the cylinder with 
a cover at the extremity over the combustion 
chamber, and a second cover over the waterjacket. 
The outer cover screws into the wall of the water- 
jacket and is made tight by pressing against a 
copper-faced asbestos gasket. A stud is threaded 
through the outer cover, and the end of the stud 
engages a cavity in the combustion chamber cover, 
so that when the stud is screwed in it presses 
against the combustion chamber cover, and, by 
means of a copper-faced asbestos gasket around 
the seat, formed! out of the dome of the cylinder, 
the cover is set down tight. A defect in the gas- 
ket, or failure to set up on the stud, will result 
in a leak, and disastrously affect the good per- 
formance of the motor. This illustration shows 
but one of the many plans that are in vogue in 
motor designing, but the principle of maintaining 
tightness of the com- 
bustion space within 
the cylinder, so that 
there will be no leak- 
age to or from the 
wateriacket, is clearly 
brought out, and the 
automobilist who has a 
mysterious form of 
trouble with his motor 
should examine into 
this phase of the oper- 
ating problem and find 
out whether or not the 
covers are tight. 

Fig. 9 — Section of a ... ~ _ 

motor cylinder show- _ Wheezing May Be 
ing a cover on the !»«*»»"■ Distinguished 
dome of a cylinder ™« .Other Noises— 
and the means af- A serious source of 
forded to make it m °'° r trouble is sug- 
tight g e s t e d by the word 

"wheezing" and one of 
the most troublesome 
difficulties is depicted in Fig. 10 in connection 
with the character of wheezing that points to a 
valve that is not seating on time, or that may not 
seat at all. If the valve stem is offset, throwing 
the plane of the tappet out of the plane of the 
stem, the valve is lifted against the pressure of 
the spring by contact with the foot of the tappet 
under the exertion of the cam as it presses on the 
other extremity of the tappet. Owing to this 
offsetting relation, the tappet is likely to bind in 
its guide, and if the condition of lubrication is im- 
perfect the bearing; in the guide will run dry, and 
the tappet will stick, leaving the valve open de- 
spite the pressure of the spring. If a small spring 
is used to pull the tappet back against the cam, it 
should save this trouble, unless the small spring 
becomes weakened, assuming that it is small enough 
in the first place. A grease cup, so placed as to 
lubricate the guide bearing and prevent the tappet 
from running dry, will be a step in the right direc- 
tion. The strength of tbe tappet spring should 
also be looked after. 





Escape of Lubricating Oil Must Be Stopped — 
The mere fact that good grades of lubricating oil 
cost from 45 cents per gallon in barrel lots to 81 
cents per gallon in tin 
packages is one reason 
for preventing wastage, 
but the main reason 
for utilizing this prod- 
uct is to take advan- 
tage of its slippery 
qualities, and in lubri- 
cating the crankshaft, if 
it is done by "splash," 
the difference between 
a condition of profuse 
lubrication and failure 
lies in the shifting of 
the level of the oil in 
the lower half of the 
crankcase from the 
working level to a lower point. If oil leaks out 
around the seams of the two halves of the crank- 
case, the capacity for leakage will be very great, 
and the pump employed for purposes of oil cir- 
culation may fall below the necessity under such 
conditions. Fig. 11 shows a method of packing 
the joint of the two halves of tbe crankcase 
which can be taken advantage of at any time. 
The finished face of the flange of the lower half 
of the crankcase is scored, using a diamond- 
pointed chisel for the purpose, and a piece of 
string is imbedded in the score protruding above 
the common level, so that when the two halves 
of the crankcase are bolted together the string 
is compressed and the joint is made tight. 



Fig. 10— Offset tappet 
designed with a foot 
which is likelv to 
cause binding if the 
lubrication is sparse 



When the Gasoline Supply Fails — In practice 
there are two methods in vogue for the supply 01 
gasoline from the tank to the carbureter. If the 
tank is placed above the level of the float bowl 
in tbe carbureter, the gasoline flows unrW t*i- 
force of gravity, and all that has to be done is 
to keep the gasoline pipes free from accumulations 




Fig. 1 1 — Section of a 
crankcase at the 
joint showing how to 
pack the same if it 
ts desired to prevent 
wheezing and loss of 
lubricating oil 



of jelly, if they have 
not been plugged up by 
waste in the process of 
manufacture, in the 
first instance. It will 
b e understood, , 0 f 
course, that in a 
gravity-feed system the 
gasoline tank must have 
a vent hole in it, other- 
wise, as gasoline runs 
out, a vacuum will be 
created, and when the 
pressures are balanced, 
as a result, the gasoline 
will quit running out of 
the tank, and the motor 
will be starved of its 
fuel supply. Referring 
to tbe system in which 
the gasoline tank is be- 
low the level of the carbureter, pressure is fed 
to the gasoline tank through an automatic valve, 
which regulates the amount of the pressure from 
the supply as it comes from tbe combustion cham- 
ber of one of the cylinders of the motor. In this 
system the gasoline tank must be pressure-tight, 
and, as a rule, the leakage, if there be any, will 
be found at the filler. Fig. 12 shows a filler for a 
gasoline tank, and a cover or cap with lugs 
protruding out, by means of which, through the 
good office of a bar of iron, the cover may be 
screwed down tight against the leather packing, 
and attention is called to the undercutting of 
the thread at Ii and Is for the purpose of locking 
the leather washer into place, and in the cutting 
of the leather washer, the diameter of the same 
is made greater than the inside diameter of _ the 
threaded portion of the cover, so that when it is 
pressed into place it will be self-fastening. 



Looking pcr Noi?e and Loss of Power — When 
a motor operates satisfactorily at low speed, but 
fails to Fuitain its reputation at tbe higher levels 
' of speed, and noise 
creeps in to add to the 
discomfiture of the 
owner, it is suggested 
that the valve springs 
be examined, rather 
with the expectation 
that they will show a 
loss of temper, unless 
it happens to be true 
that they were not 
strong enough for the 
work in the first place. 
It has been found in 
practice that a valve 
spring for a motor with 
a bore of 4 1-2 inches 
should exert a pressure 
of a minimum of 36 
pounds, which strength 
will suffice if the motor 
operates at about 800 
But if the motor is de- 
including rela- 




Fig. 12 — Section of a 
filler on a gasoline 
tank showing how to 
make the same so 
that it will pack tight 
against pressure 



revolutions per minute, 
signed with a high compression, 
tively large valves, and such other characteristics 
as will permit of running the speed up to the 
region of 1600 revolutions per minute without an 
undue falling off in the rate of power delivery, 
if the time arrives when the motor ceases to per- 
form properly, it is a moral certainty that the 
valve springs are working below the requirement. 
The pressure of the spring for a motor of this 
size with high compression and high-speed power 
delivery should be about 70 pounds. For the 
convenience of those who do not wish to go into 
the designing of springs at length a table is here 
given, by means of which the sizes of springs as 
required for valves may be found, knowing the 
pressure required. Fig. 13 is a diagram of a 
spring which should be 
used in conjunction 
with the table of sizes. 




Fig. 13 — Section of a 
valve spring tp/uVA is 
used tn connection 
with the tabulation in 
fifing upon the sites- 
of springs to use 



Improperly Designed 
Valves Waif — If 
valves ar e properly 
made of the grades of 
material that are known 
to serve efficaciously 
under heat and shock 
condition*, assuming 
that the valve seats do 
not crush out, they 
will last for a long 
time with occasional 
grinding as a precau- 
tionary measure, but 
if the metal of which 
the valves are made 
has internal stresses, 
warping will transpire, 
and grinding will be- 
come an impossibility. 
Another source of 
trouble follows in the 
path of poor design 
as shown in Fig. 14, 
in which the mush, 
room is attached to the 
stem of the valve with- 
out a fillet. As the ex- 
haust gases, which are 
red-hot. sweep over the 
mushroom, owing to the 
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large surface of the latter, much heat is taken up, 
but, the fillet being absent, the mushroom heats 
up and the stem stays cold, so that warping takes 

TABLE OF SIZES OF SPRINGS FOR POPPET 
VALVES 



Diam. 

from 
Center 
to 
Cir. 



DlAMKTER OP STBBL WlRR. 
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5-16' 
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557^ 

1.43 ,1.14 
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)lacc. In this case the 
t here will be a gap on one 




Fig. 14 — Section of a 
poppet valve of the 
type that warps in 
service due to the 
absence of a fillet 
under the mushroom 



valve cannot seat, and 
side, with no gap on the 
other, as indicated in 
the figure. 

Referring to Fig. 15, 
it will be seen that the 
valve stem is attached 
to the " mushroom by 
means of a liberal fillet, 
and the heat that is ab- 
sorbed over the large 
surface of the mush- 
room is permitted to 
travel through the 
length of the stem and 
is- tapped away to the 
water of the jacket sur- 
rounding the guide. The 
result is that the va've 
may be ground to tight- 
ness, and it will so re- 
main, since warping 
will be prevented. 




Fig. 15 — Section of a 
motor cylinder showing 
a fillet under the mush- 
room of the valve which 
prevents warping 



Spark Plugs Shoi*ld 
be Examined Fre- 
quently — The differ- 
once between a well- 
nourished smart - per* 
farming motor and a 
lazy, shiftless source of 
power is frequently rep- 
resented by the relation 
of clean to dirtv spark 
plugs. The o 11 1 v way 
that an automobilist can 
tell whether o«- 1 o t 
spark plugs arc clean is 
to look at them. To 
make an examination ; t 
is necesrarv to screw 
the spark plugs out of 
the cylinder, examine 
them with f a critical 
eve. and if they are 
free from carbon accu- 
mulations it remains t > 



give them a sparking test before screwing them 
back into the cylinders. This is an ugly thing to 
do. As a rule, the spark plugs are hot, their 
position is cramped, and it is difficult to get at 
them with a wrench unless a special form of socket 
wrench is carried in the tool-kit for the purpose. 
After the plugs are screwed out of the cylinders, 
in order to give them a, sparking test, the body of 
the spark plug must be in metallic contact witli the 
cylinder of the motor, and it is suggested that a 
flat piece of steel or other metal be attached to the 
cylinder adjacent to the spark plugs, and so bent, 
terminating in a fork, as to accommodate the spark 
plug as shown at B, Fig. 16. The spark plug is 
shown at A as it is screwed into the cylinder. 



Spheroidal Action Defeats Good Perform- 
ance — Frequently it is found that motors perform 
badly because of spheroidal action, which is in- 
duced by an accumulation of incrustation on the 
exterior water-swept surfaces of the cylinders, which 
action is described as 
when water is thrown 
on a surface of highly 
heated metal, it rolls 
about in spheroidal 
drops or masses at a 
temperature several de- 
grees below ebullition 
and without actual 
contact with the heated 
surfaces — a phenomenon 
due to the repulsive 
force of heat, 'the in- 
tervention of a cushion 
of non - conducting 
vapor and the cooling 
effect of evaporation. 
This is a peculiar situa- 
tion, and it means that 
the heat stored in the 
section of the cylinder 
walls is prevented from 
reaching the body of 
watet that is apparently 
circulating and sweep- 
ing the exterior surfaces, resulting in the over- 
heating of the cylinders and the driving out of 
mixture while the inlet valves are open so that 
the quantity of mixture available during com- 
pression interval is materially reduced and the 
conditions governing ignition are uneconomical. 
The way to overcome spheroidal action, if the cool- 
ing system is in good working order excepting 
as to incrustation is shown in Fig;. 17, depicting 
a form of scraper that may be inserted in the 
watcrjacket orifice after the cover is taken off, 
by means of which the incrustation may be re- 
moved, thus permitting the heat to pass unmo- 
lested into the circulating water ana defeating 
spheroidal action. 
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scheme by means of 
which spark plugs 
may be taken out 
ana examined to see 
if they are all right 




Irreparable Damage Done by Bungling Work- 
men — When an automobile is delivered at the re- 
pair shop, if it is to be generally overhauled, the 
workmen will be set 
to the task of disas- 
sembling the car, and 
when the motor is ap- 
proached, after the ac- 
cessories are removed, 
the cylinder • holding 
bolts will be taken oft 
and the cylinders will 
be withdrawn. If the 
workmen are skilled in 
the art they will care- 
fully lift the cylinders 
straight away from 
the pistons, proceeding 
with care in order not 
to damage the piston 
rings. But if the 
workmen are lacking 
in forethought they 
will drag the cylinders 
away from the pistons, 
twisting them, perhaps, 
in the process, and the 
piston rings will be ir- 
reparably deformed, if 
not broken. When the cylinders are being put 
back it will be something of a job to enter each 
cylinder on its piston without damaging the rings. 
As shown in Fig. 18 the rings are expanded when 
they are not held in compressed relation by the 
cylinder walls, and unless the cylinders are tapered 
off at the lower extremity it will be almost im- 
possible to accomplish the task without doing dam- 
age. But even if the cylinders are properly 
tapered, as shown in the figure, the workmen will 
have to compress the rings to the flush position 
at the instant they engage the beveled edges of 
the cylinders, and it is at this time that careless 
employees accomplish the ruin of the rings and re- 
duce the repair to a worthless effort, since, if the 
rings are deformed when the motor is reassembled 
and started, it will be found that the compression 
will be poor, owing to leakage past the piston. 
One way to compress the rings is to take two 
wraps of a stout cord around them, and just as 
the rings enter the bore of the cylinder the cord 
mav be loosened up when it will depart from its 
position and the rings will expand against the 
cylinder wall* in perfect safety. This operation 
«hould be repeated for each ring. 



Fig. 17— A T-head cy- 
linder with a part of 
the jacket broken 
away, showing the 
use of a curved 
scraper to remove 
scale 




Fig. 18 — Section of a 
motor cylinder illus- 
trating the beveling 
of the same so that 
the piston wilt enter 
without damaging the 
rings requiring their 
replacement by new 
rings 



Ignition Success 
Depends Upon Loca- 
tion op Spark Plugs — 
Diversity o f opinion 
seems to locate the 
spark plugs in the 
cylinders of motors at 
all points of vantage, 
and, strange to relate, 
the success of the in- 
dividual effort depends 
upon the characteristic 
of the particular motor. 
In the soft performing 
motors, if the lubricat- 
ing problem is handled 
with care, the location 
of the spark plug is a 
relatively unimportant 
matter, primarily on ac- 
count of the cooler way 
in which the motor 
works, and again in 
view of the fact that 
the speed is lower and 
the time of the propaga- 



tion of the flame in the mixture is long enough to 
make up for moderate deficiencies. But if the motor 
is of the hard performing type, which means that 
the compression will be high and the speed will be 
much faster accordingly, spark plug trouble will 
be more imminent, and it seems to be the better 
part of valor in such examples to locate the spark 

flugs in the train of the incoming cold mixture, 
n well-made motors, as they are designed for gen- 
eral service, which suggests flexibility and not too 
high a compression, the spark plugs may be placed 
as shown in Fig. 19, and there is sonw advantage 
in making provision in the original design accord- 
ing to this plan, for then it will be possible to 
resort to the double ignition system, if in the 
course of time it becomes a seasonable proposition. 
It is now well appreciated by experts that a double 
simultaneous ignition, if the spark plugs are placed 
remote from each other in the combustion chamber, 
has the effect of in- 
creasing the power ot 
the motor and decreas- 
ing the uncertainties. 




Fig. 19 — -Section of a 
T-head cylinder 
showing the spark 
plugs located over 
the inlet and exhaust 
valves as used in dou- 
ble ignition work 



Flywheel Trouble 
Is Not Uncommon — 
The flywheel of an 
automobile motor is the 
most innocent-looking 
member of the whole 
family of com- 
ponents, and yet there 
resides within this 
rotating mass a force 
that will do more 
damage th an will 
be accomplished 
by an exploding 
gasoline tank; more- 
over, the average 
automobilist fails 
utterly to appreciate the importance of the fly- 
wheel and what it is for. A single-cylinder motor 
of the four-cycle type will not run at all in 
the absence of a flywheel, due to the fact that 
power is delivered during one stroke of the piston 
and jmmping losses are suffered durirg the re- 
maining three strokes of the piston in the com- 
pletion of the four cycles, and it is for this 
reason that the motor was originally termed a 
four-stroke cycle motor; in other words, it took 
four strokes of the piston to complete the cycle. 
It will be of importance to the relatively in- 
experienced automobilist to obtain a good concep- 
tion of just what constitutes a cycle. Referrit g 
to Webster's Dictionary: "Cycle — An interval of 
time in which a certain succession o f events or 
phenomena is completed, and then return again 
and again, uniformly and continuously in the 
same order; a periodical space of time marked by 
the reoccurrence of something peculiar; as the 
cycle of the seasons, or of the year." It is at 
once possible to refer this definition to a four- 
stroke cycle motor and to substitute the co-relat- 
ing ideas, it being the case that in the mcto to 
complete the cycle it is necessary to accomplish 
the end. The end is to burn the gasoline in the 
presence of oxygen and abstract tts energy, in- 
terpreting the same in the form of power, which 
the motor does. The work is done on a c vele 
ba?is; that is to say, the reciprocating piston 
makes one stroke, sucking in the fuel mixture; 
the second stroke is devoted to the compression 
of the mixture so that it will burn readily; at 
the instant of the beginning of the third stroke 
the mixture is ignited and the dissipating energy is 
absorbed by the piston, forcing it ti traverse the 
length of its third stroke, after which the fourth 
stroke begins, and the scavenging of the cylinder 
is done during this stroke, thus paving the way 
for the starting of a new cycle. It will be seen 
that the power stroke is the only one during 
which power is made, and the three relating 
strokes dr iver looses only, a«d they are called 
"pumping lnrse?." Th* 4 flywheel serves as an 
energy transformer. What it does is to absorb 
the excess of energy that is abstracted from the 
fuel during the power stroke, and this excess^ of 
energy is delivered by the flywheel to the rotating 
mass during the three futile strokes, thus furnish- 
ing power to offset the pumping losses, and the 
measure of power that is necessary to equalize the 
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delivery of useful power during the four strokes 
of the cycle. A device that is capable of handling 
energy on a large basis, in such a nimble way, has 
within its makeup the elements of destruction, and 
the flywheel, in order that it will be safe, must be 
securely fastened to the crankshaft by means of a 
suitable number of holding bolts, as shown in Fig. 
20. It is the duty of the automobilist to tighten 
these bolts up as the occasion requires, and the 
nuts should be castellated and locked by means of 
cotter pins, although, as the figure shows, there is 
no provision for locking, and in the motors that 
are made without a 
locking means for the 
nuts on the holding 
bolts riveting over is 
the only thing that can 
be done. There is one 
other source of possible 
danger, which will be 
imminent if the clutch 
is permitted to get out 
of order, and it slips 
more or less during the 
operation of the car, 
thus heating up the rim 
of the flywheel. There 
are two causes of clutch 
slipping, the first of 
which is represented if 
the clutch is not big 
enough for the work, 
and the second t follows 
if the clutch facings are 
in poor fettle. Refer- 
ring to Fig. 20, the axis 
of pressure is that of 
the rotation as shown 
by the dotted line ac, x, 
and the resulting pres- 
sure, as indicated by 
the line ab, z, gives: 
ab z 1 




Fig. 20 — Section of a 
flywheel showing the 
method of flanging 
without a locktng 
means for the nuts 
on the holding bolts 



ac x sin angle 
Using f to represent 
the coefficient of fric- 
tion of the facing ma- 
terial, it remains to so 
design the clutch that 
the resulting pressure 
z will equal the axial pressure divided by the sine 
of the angle abc. This is not always so and in 
clutches that persist in slipping, despite care lav- 
ished upon the friction facings, it is believed that 
the addition of cork inserts will be justified, and 
it is a poor clutch that will not work after the cork 
inserts are applied. 



Half the Motoes Running Ake Out of Time — 
The reason for desiring to accurately time the 
motor is based upon the necessity of igniting the 
mixture between the interval of inspiration and 
the interval represented by the power stroke. The 
mixture should: never be permitted to burn during 
the power stroke. This stroke should be devoted 
to expansion work. On the other hand, the 
ignition should not take place before the com- 
pletion of the suction stroke. In poorly timed 
motors the gas being taken in is reduced below 
the best level and the work that the compressed 
mixture is capable of doing falls below par be- 
cause the burning of the gas is prolonged into 
the power stroke. In dealing with this problem 
there are four prime considerations: (a) The 
carbureter must supply a well-balanced mixture; 
(b) the intake valve must be timed to admit the 
fullest measure of mixture; (c) the ignition must 
be energetic and precisely timed so that the gas 
will be ignited and burned before the beginning 
of the power stroke; (d) the exhaust valve must 
be opened at the instant it will permit of the 
scavenging of the cylinders during the remaining 
stroke, thus paving the way for the beginning of 
the succeeding cycle under the most favorable 
conditions. In dealing briefly with this problem 
it will suffice to state that the timing of a motor 
must be varied to suit its characteristic and the 
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speeds of its range of performance. Fig. 21 is 
designed to tell the reader how timing of the 
valves ( and the spark is reckoned, and one type 
of timing is given in this diagram, the conditions 
being such that a motor so timed will be a good 
average performer. This will be true if the motor 
is of medium size and operates between 800 and 
1500 revolutions per minute. As a further aid to 
those who are in quest of exacting results, a table 
of valve settings is here reproduced from The 
Motor-Car Journal, # as being the latest information 
in some detail bearing upon this important subject. 



Small Paets Have a Knack of Straying Away — 
It is not because they are small, but on account 
of insecure fastening, that bolts, nuts, hub caps, 
and other like members of automobiles back off 
from their position and get lost. Hub caps are 

freat offenders in this regard, and designers too 
requently overlook important principles at a time 
when they are giving these members the scant at- 
tention that their lowly position would seem to 
indicate. It is regrettable that the main point if 
overlooked; hub caps are assigned to the duty of 
keeping the silt of the road out of the road-wheel 
bearings, and the automobilist who runs a car for 
a single mile with a hub cup off will find himself 
out of pocket to the tune of a set of high-priced 
ball or roller bearings, and he takes a chance of 
getting hurt when the bearings fail and the wheel 
parts company with the automobile. Fig. 22 shows 
a hub cup that will not stay on, merely because 
it is screwed up on the threaded portion of the 




Fig. 22 — Section of the 
hub of a wheel show- 
ing how to lock the 
hub cap so that it 
will not drift off 



hub, and it is suggested 
that a wire lock G in a 
groove chased in the 
hub cap, extending 
around the circumfer- 
ence with a bend W 
through registering 
holes at Hi, will do the 
work; nor is it a great 
undertaking to make 
this provision in a givei 
case if the designer of 
the automobile runs out 
of talent before he gets 
to the hub caps. While 
the opportunity affords, 
attention is called to 
the nut N, which 
should be locked on, 
and the best way to ac- 
complish this is to cas- 
tellate the nut as 
shown, and, after drill- 
ing a hole through the 
threaded part of the 
spindle in the region of 
the castellations, a 



cotter pin may be passed through the hole, en- 
gaging the wings of the castellations, after which 
its ends may be spread so that it cannot back out 
The thought will come to the automobilist ot 
some discrimination that the other small parts, 
like hub caps, should be locked on in this or some 
other permanent way. At all events, it is not de- 
sirable to run a car after the cap comes off. 



DIAGRAM OF THE VALVE SETTING OF GASOLINE MOTORS. 



Inlet Valve. 



Exhai'st Valve. 



Opens. 



Closes. 



Albion 

Ariel, 1908 

Arrol- Johnston, 15.9-h.p 

Aster (high speed), 1908 

Aster (low speed), 1908 

Austin, 15, 18-24, 40, SO and 60-h.p 

B.S.A., 15-20-h.p 

Bedford, 15-18-h.p 

Bclsize, 14-16-h.p 

Bentall. 16-h.p 

Benz 

Berliet, 22-h.p., 1908 

Brasier. 1908 

Charrori. 20-30-h.p., 1908 

Chenard-Walcker, 1908 

Cottin-Desgouttes, 10, 15, 22, 4 0 and 

50-h.p 

Daimler (Valveless engine) 

Darracq, 10-12-h.p.. 1908 

Deasy (J.D.S ), 14-h.p 

Deasy (J D S ), 18-h.p 

De Dion (single-eyl.) 



De Dion (multi-cyl.) 

Dennis, 28 and 35-h.p.. 1908 

Enfield, 10-12 and 18-22-h.p 

Enfield, 16-h.p 

Fiat, 12-14-h.p 

Fiat. 1S-20. 28-35. and 40-50 h p.. 

Ford, 20-h.p 

GreRoirc 

Germain 

Hillman, 12-15 and 25-h.p 

Hotchkiss, 1908 

Humbcr. 10-12-h.p. and 15-h.p., 1907 

H umber, 12 and 16-h.p 

Lanchestcr, 20-h.p. (fnur-cvl.) 

Lanehester, 28-h.p. (six-cyl.). . , 

Mercedes 



1 4° late 
184° late 
1 6 s late 
4 mm. late 
1 mm. late 
1 2° late 
14° late 
3 mm. late 
27° late 
dead centre 
dead centre 
17" late 
7° late 
1° late 
dead centre 

15° late 
dead centre 
dead centre 
20° late 
24° late 
3 mm. before 
suction stroke 

dead centre 
30° late 
13° late 
1 4° late 
25° late 
10° late 

i in. late 
28.2° late 
late 



30° late 
42° late 
36° late 
18 mm. late 
1 mm. late 
10° late 
14° late 
t mm. late 
late 
35° late 
22° late 
38° late 
2S° late 
dead centre 
36° late 



14J l 

21° 



32° 
45° 
30° 
35° 



Fig. 21 — Diagram for use in timing motors, giving 
the timing of a motor on a basis of flexibility 
of performance 



Mors, 12-h.p 

Mors. 15-h.p 

Mors, 20-h.p 

Mors, 30-h.p 

Motobloc, 14-16-h.p 

Panhard. 8-h.p. and 10-h.p., to end 

1909 

Panhard. 15-h.p. and 18-h.p.. to end 

1909 

Panhard. 24-h.p.. to end 1909 

Panhard, 12- 15-h.p.. 1910 

Panhard. 15-h.p, 1910 

Panhard, 25-h.p. , 1910 

Panhard. 20-h.p.. Silent KniRht. 1910 
PeuReot, 10-12-h.p.. 16-20-h.p., and 

35-45-h.p , 

PeuReot, 12-15-h.p 

PeuReot, 22-30-h.p 

Phoenix. 8-10 and 10-12-h.p 

Piccard-Pictet 

Renault. 8-h.p.. 1908 : 

Rochet-Schneider 

Sheffield-Simplex. 14 20, 20-30. and 

45-h.p 

Sizaire-Xaudin (sinslc-cyl.) 

Star 

Straker-Squire. 15-hp 

Sunbeam 

Thornvcroft 

Unic. 20-h.p.. 1908 

Vauxhall, 1908 

Vinot. 12-16-h.p . 1«08 

W'olselcy ... 



17° 
17° 
20° 
13° 
7° 
7° 



late 
late 
late 
late 
early- 
late 



late 
late 
late 
late 
late 

4 to 4 of stroke after 
suction stroke 

ditto 
20° late 
10° late 
14° late 
36° late 
20° late 

4 in. late 
50.3° late 
35° late 



Opens. 



44° early 
45° early 
53° early 
15 mm. early 
15 mm. early 
45° early 
36° early 
25 mm. early 
61° early 



45° 
50° 
48° 
45° 
44° 
36° 



early 
early 
early 
early 
early 
early 



45° 
55° 
48° 
55° 
41° 



1 mm. down 
suction stroke 

13° 20' late 
27° 30' late 
12° 51' late 
13° 30' late 
10° late 

automatic 

1-16 in. late 
1-16 in. late 
dead centre 
dead centre 
dead centre 
4$ mm. late 

1 mm. late 
1 mm. late 
1 mm. late 
28*° late 
20* late 
23° 30' late 
20° late 

5° late 
dead centre 
12° late 



84° 

33° 
1S° 
37° 
25° 
25° 



late 
late 
late 
late 
late 
late 



8° 
20° 
20° 
34° 
30° 
15° 
11° 



late 

late 
late 
late 
late 
late 
late 



dead centre 



dead centre 
33° late 
26° 37' late 
dead centre 
10° late 

automatic 

I to 4 in. late 
i to I in. late 
13 mm. late 

12 mm late 

13 mm. late 
13 mm. late 

2 mm. late 
2 nun. late 
2 mm. late 
284° late 
20° late 
26° late 
20° late 

26° late 
3 to 4 mm. late 



17° 
22° 
49° 
20° 
40° 
24° 
15° 
19° 



late 
late 
late 
late 
late 
late 
late 
late 



early i 
early 

early | 
early 
early 
4 of stroke before 
exhaust stroke 

ditto ! 
40° early 
53° early i 
53° early 
50° early 
30° early 

4 in. early 
56.5° early 
45° early 
334° early 
44° early 
35° early 
47° early 
50° early 
40° early 

15 mm. from 
bottom of 

suction stroke 
44° early 
47° early 1 
43° 3' early | 
39° 30' early j 
1 5° early 

4 to 4 in. early ] 

4 to 9-16 in. early I 
4 to 11-16 in. early 
14 mm. early | 
144 mm. early 

1 6 mm. early I 
16 mm. early j 

22 mm. carlv 

20 mm. early ' 

23 mm. early \ 
414° early 
40° early i 
32° early ' 
40° early j 

45° early ( 
I 12 to 13 mm. early 
47° early 



16° late 

5° late 

7° late 
dead centre 
dead centre 
13° late 
dead centre 

2 mm. late 

9° late 
10° late 

3° late 

9° late 
dead centre 
dead centre 
dead centre 

7° late 
20° late 
dead centre 
15° late 
dead centre 
3mm. after comple- 
tion cf exhaust 
stroke «H 
dead centre 
10° late 
10° late 
10° late 
10° late 
5° late 
dead centre 
22 .8° late 
10° late 



84 s 
10° 
10° 
13° 

9° 

r 



late 
late 
late 
late 
late 
late 



45° 

37° 
50° 
53° 
36° 
30° 
38° 



early 
early 
early 
earlv 
early 
earlv 
early 



4 mm. down on 
suction stroke 

dead centre 
22° late 
9° 4' late 

dead centre 
10° late 

1-16 in. late 

1-16 in. late 
1-16 in. late 
dead centre 
dead centre 
dead centre 
dead centre 

dead centre 
dead centre 
dead centre 
11° late 
dead centre 
10° late 
dead centre 

10° late 
dead centre 
9° Hte 



7° 
10° 
10° 
15° 



lMe 
tale 
late 
late 
late 



dead c- itre 
7° late 
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It Stands to Reason. 

Discussing some of the things that will bow to a simple reason- 
ing process, thus saving the worry of poring over a quan- 
tity of intricate formula, and avoiding the necessity of cry- 
ing for help, when, in all fairness, it is a mere matter of 
thinking in rational channels. 

That the life of an automobile may be longer than the 
owner is aware of, but a considerable amount of noise gets 
in the way of his good judgment, and he naturally reaches 
. the conclusion that the car is worn out simply because it 
creates a din — the judicious use of a set of tools and the 
application of lubricating oil is all that stands in the way 
of a further measure of excellent service. 

That a motor has but one way of telling the owner of the 
automobile how it feels in the face of abuse ; it quits work- 
ing. When the owner of the car deals with "strikers" in 
his manufacturing establishment he finds out what they 
want and the result of the conference is either that their 
demands are appeased or a compromise is reached. Why 
not treat the automobile motor at least as well as the 
strikers? 

That the power of a motor, while it comes from a mixture 
of gasoline and air, will fall to a low level if the igni- 
tion system is a weakling and the battery is the part that 
wears out; it remains to examine the battery first, making 
sure that it is capable before it will be wise to tamper with 
the adjustments of the mechanisms. A good source of 
electrical energy is a successful persuader in favor of en- 
joyable performance of a motor in nine cases out of ten. 

That life is too precious to be risked on a good motor, if 
the brakes are out of whack. The motor makes the automo- 
bile go fast and it remains for the brakes to stop the car in 
the face of danger. The danger is a mere condition that is 
induced by the good performance of the motor, and the bad 
performance of the brakes. 

That imminent danger resides in a high-powered automo- 
bile in the face of well-performing brakes, and in the pres- 
ence of a good stretch of road if the driver of the car is 
so obtuse as not to know that the snubbing of the motion 
is based upon a plurality of considerations. If the brakes 
are applied too vigorously, traction will be killed and the 
ultimate result it left to chance, but in any event it takes time 
and the judicious application of the brakes to stop the car, all 
of which, when properly interpreted, means that a certain 
distance must be covered before the car will stop and it 
is one of the possessions of an intelligent driver to be able 
to judge of that distance. 



Only a Question of Time 

The rate of progress in the adoption of mechanical transportation 
in the near-by past indicates that the time is rapidly approach- 
ing when the use of horses in all large business enterprises 
will be materially curtailed and, with the progress of the 
years, almost entirely discontinued. 

CIVILIZATION from the remotest time has progressed in 
proportion as good roads were constructed, and it must 
be that human interchange — interstate commerce, if you please — 
is the foundation upon which advancing civilization rests. In 
the stone age, when felled trees were the carriages of the rich, 
and the females of the family toted the wash to the laundry, the 
merchants of that time were mostly "poachers" and the little red 
schoolhouse on the hill was as yet an unknown quantity. Pov- 
erty and its oppressions made thieves out of men so environed 
and the more fortunate settlers in the districts where Nature 
was a more liberal provider were compelled to arm and defend 
themselves against marauding bands; the war chariot was de- 
veloped under stress of these rude conditions, and civilization 
grew, ultimately reaching the grandeur of the Roman Empire. 



Time sterns to Mve indicted that warriors are as much of a 
curse as marauders, and the four-wheeled carriage drawn by 
horses, using the Roman roads that were designed for the effi- 
cacious movement of troops, launched a higher form of civili- 
zation, and barring the period known as the "dark ages" prog- 
ress has been indicated with precision by the improvements that 
have been wrought in transportation methods. To the man who 
permits pessimism to subdue him advancement is a difficult task, 
but it is hard to understand how support can be given to the 
argument of the man who contends against mechanical trans- 
portation, when history tells us such a complete tale and when 
the facts, as they are laid bare to every onlooker, are so abso- 
lutely in favor of a more speedy form of transportation that 
there is nothing to do but lie back and accept the inevitable. 



Adopts Motor for Army 

After a series of long and exhaustive tests the Austrian War 
Department has decided to adopt a two-ton truck as being 
best adapted to the work of putting its sixteen army corps 
on an up-to-date war footing. 

AUSTRIA'S military budget for 191 1, as laid before the dele- 
gations in Buda-Pest, embraces estimates for supplying 
the entire Austrian army with automobiles as a means of trans- 
port. Already the system has been made a certainty in certain 
quarters and it will not be a great while before the entire six- 
teen army corps of the Austria-Hungary forces will be traveling, 
whenever occasion demands, in automobiles. This decision was 
arrived at by the War Office at the close of a series of severe 
and exhaustive tryouts in Vienna and Budapest, the trials having 
involved the use of automobiles with a carrying capacity of loads 
weighing from four to eight tons. After a considerable num- 
ber of tests it was found that loads of this capacity were too 
heavy, and two-ton trucks were adopted. 



Automobiles vs. Ox Carts 

Mexican coffee planters are beginning to realise the benefits of 
mechanical transportation as against the primeval facilities 
afforded by the lowly ox and the two-wheeled cart and are 
looking about for a means of emancipating themselves from 
the thraldom of centuries. 

THE Soconusco, Mexico, coffee planters are dependent upon 
Tapachula for their supplies. To this end there is a favor- 
able disposition toward automobiles as a means of freight as well 
as passenger traffic, it being necessary to make frequent trips back 
and forth. At the present time ox-carts are the mainstay of 
transportation operations and planters are agitating in favor of 
the adoption of motor cars. In the beginning there was talk of 
building a tram line, but the Spaniards who went to Chiapas in 
Tapachula for that purpose gave it up, having found another 
Spaniard ahead of them. This was a twelve-month ago. But the 
tramway has not been built, and the people of the vicinity have 
made up their minds that they would like to see an automobile 
service introduced. The road, fifteen miles in length, from the 
Port of San Benito to Tapachula, is amenable to easy shaping for 
automobile traffic. There is already a motor car service between 
Tuxtla Gutierrez and Arriaga station (once called Jalisco), both 
passengers and freight being carried. The trip is made in six 
hours (formerly the journey required from three to four days), 
the fare one way being $15 in gold. The owners of the line in- 
tend to extend the service as far as San Cristobal and Comitan. 

The great difficulty to be gotten over in the vicinity of Chiapas 
is the superabundance, of cobblestones within the limits of the 
town and the massive heaps of dust that infest the country roads 
during the Summer months, as well as the pitfalls of mud that 
cover the highways in the rainy season. It is thought that an 
automobile would need to be especially made if intended for use 
in this territory. Very strong machines would be required to 
buffet the shock caused by running over the cobblestones. 
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Carbureters and Their Functions 

Distinctions Drawn — Plain and Automatic Types 



It is proposed to show in this article, by means of dia- 
grams, the results that should be obtained from 
automatic carbureters, dealing more particularly with 
the field of automatic operation. It is translated from 
an article that appeared recently in "La Vie Auto- 
mobile," from the pen of M. A. Lauret. 

THE carburetion problem can briefly be summarized as fol- 
lows : A motor must be capable of giving off its maxi- 
mum power and efficiency at all speeds and under all 
loads, which means irrespective of the number of revolutions 

and the value of the 
resistance. The ques- 
tions of maximum 
power and efficiency 
are of the utmost 
importance because 
the motor may have 
a better efficiency at 
a certain speed for 
a degree of the test- 
ing apparatus below 
its maximum and 
vice versa The ex- 
periments of Pro- 
fessor H. Hopkin- 
son have clearly 
shown that as a 
matter of fact a 

motor retains its maximum power when the gasoline consump- 
tion is increased in the proportion of 2.6:2; or, in other words, 
a motor that consumes 20 liters per hour can also give its maxi- 
mum power when consuming 26 liters per hour. That is why it 
is necessary to take into consideration maximum consumption 
with maximum power. 

It is difficult without experience to determine the proportion 
of air and gasoline it is necessary to maintain to assure this 
maximum result for all speeds. The proportion by no means 
remains constant, and it is probable that at high speeds a com- 
paratively weak mixture can be utilized than at lower speeds. 
Nevertheless, one can assume, as a first approximation, that the 
mixture should hare a constant proportion ; that is to say, the 




Fig. 1 — Sectional view of a carbureter that 
works entirely automatically without the aid of 
additional air 



relation of 



gasoline 



must not vary in relation to the speed. 



The Difficulty to Be Overcome by Obtaining an 
Automatic Carbureter 

Experience shows that this is the correct path to follow, and 
reasoning shows also that this is right. In fact, a jet placed in a 
suction tube for air emits at high speeds, and in consequence at 
large depressions, considerably more gasoline in proportion to 
the air that is passing in the tube. The property of an automatic 
carbureter is to correct this defect of the jet and, in consequence, 
restrict the output of the jet at high speeds and permit of a larger 
proportion of air passing. It follows, therefore, that if it is not 
found necessary to retain the mixture at a constant point, but, 
or. the contrary, that it should be thinned off at high speed to 
arrive at this result, the importance of the automatic device must 



be increased to make any corrections therewith, but in a different 
measure than theory dictates. In practice the mixture should 
be maintained more constant than one is led to believe. 

The main difficulty in the realization of an automatic carbureter 
lies in the fact that the law that governs the flow of gasoline 
through a tube and that which governs the passage of air through 
a pocket are not analogous. Various methods have been tried 
to re-establish the analogy between the two laws of flow by every 
sort and kind of jet, such as threading and chasing the interior, 
placing obstacles in the passage of the jet so as to create a greater 
resistance at high speeds, mixing chambers of a special form to 
facilitate the passage of the air at high speeds, etc. But it seems 
that these only serve as an insufficient compromise; the need 
makes itself felt for some automatic disposition of a compen- 
sating nature, no matter what the depression may be, to over- 
come the tendency of the principal jet to give off too much gaso- 
line as the depression increases. 

The words, "no matter what the depression may be," were used 
above with design, without adding, as is customary, "no matter 
what the opening of the air choke may be." If the carbureter 
shown in Fig. 1 is studied for a moment it is easy to under- 
stand that the depression at A— that is to say, the level of the 
jet— is variable according to the speed of the motor and the 
opening of the butterfly C. In other words, it is a matter of these 
two known quantities and these only. This is taken as the basis 
of the first analysis, without taking into consideration the pres- 
sure of the temperature and the amount of humidity of the 
atmosphere, and also supposing that the motor in question is 
not fitted with valves that have a variable lift. 

It follows, there- 
fore, that for each 
opening of the but- 
terfly according to 
the position of the 
gas lever there is a 
corresponding curve 
o f depression i n 
working of the 
speeds of the motor, 
and consequently in 
the work that has to 
overcome the re- 
sistance. The gases 
being almost cut off, 
it is possible to 
cause the motor to 
run at 200 revolu- 
tions per minute 
(slow speed running 
empty) to 1,500 

revolutions per minute (car running the motor when going down 
a hill) ; and with the gas being fully opened one can pass from 
200 revolutions (start of an acceleration) to 1,500 revolutions, 
which is equal to full speed on a level road. 

Field of Automatic Operation 

If we trace a curve of depressions, using them as ordinates and 
the positions of the gas lever as abscissa;, a curve will be 
found for each speed of the motor, which rises constantly, as 
shown in Fig. 2. In this figure the curve b d corresponds to the 




Position or the gas lever 
( '!<«*() * ► Open 



Fig. 2 — Field of automatic action of an. or- 
dinary carbureter. a S show the depressions 
while working at the different positions of the 
throttle lever, d b, curve of depressions corre- 
sponding to the slowest speed at which the motor 
can run. d c, curve corresponding to the great- 
est possible angular speed, abed, area of de- 
pressions or field of automatic operation 
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lowest speed that it is possible to run the motor (300 revolutions, 
for example), and a c corresponds to the greatest speed at which 
the motor can run. All the curves of depressions due to the 
opening of the gas lever are enclosed in the shaded section ab d c. 
This area is known as the zone of depressions or field of auto- 
matic operation because all the depressions corresponding to the 
speeds of the motor and positions of the butterfly are represented 
by points in this zone. 

If a line is drawn parallel to the axis of the abscissa: the 
straight line B C will be obtained which corresponds to the dif- 
ference in the maximum and minimum depressions. It follows, 
therefore, that it is sufficient to assure automatic operation for 
all the depressions between the points B and C without taking into 
consideration the exact position to which they correspond— that 
is to say, what the position of the gas lever or the speed of the 
motor may be. The lowest point naturally corresponds to the 
minimum speed of the motor running empty, and the high point 
C is equal to the maximum depression at high speed while the 
car is running with the throttle fully opened. While considering 
the zone of automatic operation light is immediately thrown on 
the working of a semi-automatic carbureter. The type of car- 
bureter that is known as semi-automatic is that where the gas 
lever correlatively modifies the proportion of the mixture either 
by acting on the depression of the jet level, modifying the flow 
of the gasoline, or by introducing supplementary air. 

If each of the abscissae (position of the lever) is given a point 
correspondingly included in the zone of automatic operation it 
is possible to strike a curve through the points which will be the 
"automatic curve." This means that for each opening of the but- 
terfly valve there is only one speed of the motor at which suit- 
able carburetion is realized. The carbureter instead of being 
automatic in the whole zone is only automatic along a certain 
line. One can choose different types of curves of automatic 
operation, making it pass through certain points that are par- 
ticularly suitable. Reference to Fig. 2 will make this clear. 

Two of these points are evidently the point b, which is equal 
to the motor running empty slowly, and the point c, correspond- 
ing to the speed while the car is running at its highest speed on 
the level with the throttle fully opened. As only one point on 
each vertical line can be chosen it is not possible to make the 

curve pass through 

the point d. corre- 
sponding to the slow 
speed and with full 
throttle, and through 
fhe point c, corre- 
sponding to the 
same opening but at 
high speed. -The car- 
buretion would be 
defective at either 
one of the two 
points or both. 

In practice one 
has resort to the 
following method : 
The curve of auto- 
matic operation is 
given a form similar 
to that depicted in Fig. 3. It starts at the point of slow running 
and then follows practically the curve of the constant speed 
nearly up to the point of maximum opening of the throttle, 
where it is given a decided increase, causing it to strike as nearly 
as possible the point c. By this means the motor picks up well, 
and as long as the lever is not fully opened, all the points on 
the sector give good results because the motor is working at 
either full speed or slowed down, as is the case when picking 
up or climbing a hill. 

When the gases are opened to their full extent the carburetion 
is only good at high speeds. They must be closed slightly on a hill 




Tuition of tlie ipui lever 



Fig. 3 — Diagram of the curve of an automatic 
carbureter in the field of automatic operation. 
b m c' shows the curve of automatic operation 
passing through the point of slow running and 
following practically the curve of uniform run- 
ning to within the neighborhood of the maximum 
opening, where it is given a sudden riae so as to 
pass as near the point c as possible 



in order to fall back to a favorable point m on the curve. Good 
functioning is obtained by making the carbureter automatic be- 
tween the points c d; its field of automatic operation, c d d' , is, 
therefore, completed by the branch c b m. 

A carbureter with a double choke is one where the gas is 
choked before the jet is affected at the same time that the throt- 
tle is closed (taking the Claudel as an example). In this type 
of carbureter the loss of gasoline at slow speeds — that is to 
say, small openings of the gas choke — is compensated for by in- 
creasing the depression at the jet level in such a manner that 
the point corresponding to the slow speed running empty will 
be, for example, b', which is a higher ordinate than b, as shown 
in Fig. 4. The area becomes somewhat deformed and the inter- 
vening space between B C within which the carbureter should 
be rendered automatic is materially reduced and usually to be- 
tween the points c d. In assuring automatic operation between 
these two points it is possible to solve this problem. 

It might be as well to say that there is no means of obtaining 
automatic action between very large ranges. Even if it did exist 
its utility would be a questionable matter, because in carburetion 
all one should strive for is a theoretical idea that gives good re- 
sults in practice. 

Among the differ- 
ent methods that are 
used in order to ob- 
tain practical auto- 
matic action there 
are quite a number 
that are incomplete, 
as they but remedy 
the inherent defect 
of all jets, which is 
to give a large flow 
of gasoline at great 
depressions, between 
very small limits. 
For this reason re- 
course is had to the 
method of double 

choking below and above the jet in order to restrict the field of 
automatic action as much as possible. 

Rut when a principle is employed that gives automatic action 
within large limits of depressions there is no necessity to resort 
to means of restricting such areas. The Zenith carbureter is an ex- 
ample of this. It will be noted that the zone of automatic action 
is not restricted at all because a simple butterfly alone is used, 
the closing of which does not in any way increase the depres- 
sion at the jet level. If at slow speeds advantage is taken of 
the depression, which is considerable on the surface of the 
br.tterfly, the flow from the jet will not be increased at this 
moment, but all that will take place is that the intake mani- 
fold will be filled with gasoline given off by the compensating 
jet I. Theoretically, this compensating gasoline ought to be 
taken back by the slide J in Fig. 1 and delivered mechanically 
to the intake manifold. But in practice it is much simpler 
to make this depression do the work of an exhausting pump. 
It is quite natural, therefore, to employ this depression, using 
it at the point where it is strongest and where the speed of 
the gases is greatest (in order to obtain the greatest possible 
mixing), viz., at the restriction of the mixing chamber when the 
butterfly is open and on the flat surface of the same when it is 
closed. 

It is possible to see from this short study the service that 
can be rendered by a consideration of the field of automatic 
operation; it shows clearly the difference between the semi- 
automatic and automatic types of carbureters. 

By means of these latter alone is it possible to assure carbure- 
tion practically satisfactory in the very extended limits of speed 
and charge which are required of the present-day internal com- 
bustion motor. 
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Fig. 4 — Reduction of the area of the field 
automatic operation by means of a hand 
regulator 
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Hats Off to Diller, Neb. 

While comparatively few citizens of the United States are aware 
that there is such a place as Diller, Neb., that fact is 
to be regretted and ought to be corrected, for that com- 
munity has accomplished something fine in the way of road 
making. And it is not so much because of what has been 
done so far in Diller and its vicinity as it is in the splendid 
spirit and example afforded. In a word, the town of 500 
inhabitants has assigned the equivalent of fifteen days' road 
work to each man, woman and child and better yet has made 
good on its assignment. 

OMAHA, NEB., May 1 — A little town of 506 population has 
probably done more toward stirring up a good roads spirit 
in Nebraska than any other city or town in the State. The 
town is Diller, near the southern border of the State. 

The business men of that city subscribed money to build roads, 
and offered money prizes to the farmers for the best mile of 
road improved by them during the year. But the climax was 
reached this spring when instead of offering money prizes at 
the farmers' own request they simply offered "honor" prizes. 
Then they turned out themselves to work on the roads. 

Recently a day was set aside as Good Roads day. Every busi- 
ness house in the town was closed, and every trousers-clad per- 
son repaired to Heiman hill, a hill not far from the town. One 
hundred and sixty men and fifty-eight teams reported there for 
duty. Farmers had been invited to attend, many of them re- 
sponding. 

The hill was a bad one, and there was a flat approaching it, 
the road here being crossed twice by a creek. 

After two days' work by these farmers and business men, the 
hill was graded, the creek bed filled where it crossed the road, 
dirt piled in on the flat, and it was all ready for the grader to 
smooth and crown it properly. 

The laborers were furnished with a fine dinner by the business 
men's association, it being dispensed by the women. 

There will be more "good roads bees" this summer, when 
other bad places will be attacked. 

In the past two years thirty miles of good roads have been 
made out of so-called roads, through the efforts of the business 
men of this little town, thirty more have been pledged for this 
year, and are well under way. A total of 120 miles is the aim of 
the business men's association, and it is expected to have this 
all improved inside of two years more. 

The active and successful work of this association began in 
March, 1909. 

At a banquet in that year J. W. Fouts introduced a chart 
showing Diller in the center of a square with a diameter of 11 
miles. It was his idea that the business men undertake the 
building of good roads within this square, with the aid of the 
farmers, but that the business men should first complete seven 
miles, a mile and a half on five roads leading out of town in dif- 
ferent directions. The business men's association at once accepted 
the idea, $300 was subscribed that evening which a little later be- 
came $1,800, and preparations were made for starting to work 
at once. The county commissioners agreed to furnish suitable 
waterways for every mile of road worked according to the 
standard adopted. 

These seven miles were completed in 1909. Every farmer 
coming into the town had three miles of good roads, 1 1-2 miles 
each way. They quickly saw the advantage and became inter- 
ested in the movement. 

The 1910 work was started with a smoker given by the as- 
sociation. The farmers living inside of this square were invited. 
A large number attended. The association offered ten cash 
prizes to be awarded by judges chosen by those present. The 
judges were instructed to survey all miles pledged before the 
work began, and again in November, and were to give credit 
only for transformation toward the standard of road adopted. 

This standard was : 

1. Road bed 40 feet wide, sufficiently crowned for perfect 
drainage, avoiding a pointed center. 



2. Fill over waterways to a level with base of elevation on 
either side, and sufficient to protect concrete. 

3. Curbs 20 feet from center of road, and to be cut straight, 
gutters to drain perfectly. 

4. The surface to be smooth when finished. 

5 and 6. Cuts and fills each to be considered by the judges who 
give credit for the greatest transformation of road. 

Twenty-three miles of roads were pledged by the farmers. 
Men who were called overseers were placed in charge of each 
mile, and their neighbors who assisted them were called helpers. 

After the roads had been judged, all overseers and helpers 
were invited to a banquet in the fall, by the association. One 
hundred and sixty were present. The prizes were awarded. One 
mile was considered the unit. Nothing less was considered. 
Score cards had been prepared, which showed the marking for 
each kind of work, fill, grade, cut, drainage, curb, surface, and 
suggestions for improvement by the examiners. 

The work in 191 1 was begun in the same way as in 1910, with 
a smoker. 



Calendar of Coming Events 

Catalogue of Future Happenings in the Automobile World That 
Will Help the Reader Keep His Dates Straight—Shows. 
Race Meets, Runs, Hill Climbs and Other Events. 

Shows and Exhibition*. 

May 1-6 Burlington, Vt., First Annual Show. 

Race Meets, Runs, Hill-Climbs, Etc. 

Date indefinite Oakland, Cal., Track Races, Oakland Motordrome. 

Date indefinite Shreveport, La., Track Races. 

May Lancaster, Pa., Three-Day Endurance Run, Lancaster 

County Auto Trade Association. 

May 5-8 Los Angeles, Cal., Reliability Kun, Los Anieles Times. 

May 9-11 Savannah, Ca., to Charlotte, N. C, Reliability Con- 
test, Savannah Automobile Club. 

May 13-14 Latonia, Ky., Track Meet, Cincinnati Auto Dealers' 

Association. 

May 16-19 Washington, D. C, Four-Leaf Clover Endurance Run. 

Automobile Club of Washington. 

May 25 Chicago, HI., Fuel Economy Test, Chicago Motor Club. 

May 27-31 Chicago, 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, 111., Tour to Indianapolis, Chicago Motor Club. 

May 30 St. Louis, Mo., Reliability Run, Missouri State Auto- 
mobile Association. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes Race, Motor Speedway. 
June 7 New York City, Orphans' Day. 

June 15, 16, 17 Dayton, O., Midsummer Meeting Society of Automobile 

Engineers. 

June 15-20 Endurance Run, Canon City, Col., to Hutchison, Kan. 

June 16-20 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 19-25 Glidden Tour. Washington, D. C, to Ottawa, Canada. 

June 22 Algonquin Hill Climb, Chicago Motor Club. 

July 1-3 Motor Contest Association's Catskill Run. 

July 4 Detroit, Annual Track Meet, Wolverine Automobile 

Club. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automo- 
bile Association. 

July Indianapolis, Indiana Four-State Tour, Indianapolis Anto 

Trade Association. 

Aug. 25-26 Elgin, III., National Stock Chassis Road Race, Chicago 

Motor Club. 

Oct 9-13 Chicago, 111.. Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Foreign Fixtures. 

May 1-15 Turin, Italy, Automobile Salon. 

May 7 Sicily, Targa Florio Road Race. 

May' 14 Barcelona, Spain, Catalona Cup Road Race. 

May 21 I.imonest. Franre. Annual Hill-Climb. 

May 21 Ries, Austria, Hill-Climb. 

May 25 Meuse Hill -Climb, Belgium. 

May 25 Le Mans, France, Touring Car Kilometer Speed Trials. 

May 28 Le Mans, France, Hill-Clnnb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

June 1 Rucharest, Roumania, Speed Trials. 

June 4 Tritste, Austria, Hill-Climb. 

June 18 Boulogne, rFance, Voiturtte and Light-Car Road Races. 

Tune 25 Sarthe Circuit, France. Grand Prix of Automobile Club 

June 25-Julv 2. ... International Reliability Tour, Danish Automobile Club. 
July 5 (to 20) Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

July 9 Susa-Mont Cer.is Hill Climb, Italy. 

July 13 20 Optend, Belehim, Sneed Trials. 

July 21-24 Boulopne-sur-Mer, Race Meet. 

Aur\ 6 #Mont Ventoux, France, Annual Hill-Climb. 

Sept. 2-11 Roubaix, France, Aericultural Motor Vehicle Show. 

Sept. 9 Bologna, Italy, Grand Prix of Italy. 

Sept. 10-20 Hungarian Voiturette and Small-Car Trial. 
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A PPALLING, as an expression, fails utterly to char- 

acterize a considerable number of the cape tops 

that are inflicted upon otherwise good automobiles. The 

functions of tops are to intercept the sun's rays, ward 

off the cold wind and keep out the rain. To obtain these 

advantages without detracting from the appearance of 

the car is the broad idea. Fastidious persons, those who 

would much prefer to get wet rather than to don a 

shabby bathing suit, would naturally carry the same idea 

into their dealings with the automobile; at all events, to 

be forced to take a bath while sitting in a car is abhorrent, 

and yet it is the only thing that can happen if the rain 

comes with nothing more to protect the person of the 

automobilist than one of these tops. 

* * * 

C PEAKING of tires, remembering that rubber loses 
v -' its strength when it is heated up, and that heat has 
its avenue of escape, preferably through certain ma- 
terials, other media acting as insulators, mindful of 
the considerable bill that is footed up in the purchase of 
tires, it remains to observe that there is one excellent 
point in favor of the metal wheels : if wood felloes are ex- 
cluded, wood being an insulator, it follows that the heat 
will not be intercepted by the wood, hence it will be free 
to traverse from its point of generation in the molecular 
structure of the rubber, through the metal rim of the tire, 
and thence to the atmosphere, partly by absorption from 
the surfaces of the rim, and, for the rest, by way of the 



metal spokes, even down to the hub of the wheel. How 
to keep tires from overheating is a great and important 
problem. Proper inflation, if the tires are big enough 
for the work, is the major part of effective co-operation ; 
it is, nevertheless, interesting to observe that wire wheels 

deliver an extra measure of result in this connection. 

* * * 

I NFORMATION comes from Iowa through authentic 
* channels, indicating that the farmers of that State 
paid $13,885,516 as the extra price for tolerating bad 
roads. The average haul to market in Iowa is 9.4 miles. 
The cost of hauling, per ton mile, on dirt roads is 23 
cents. This cost reduces to 10 cents per ton mile on 
improved roads, and the difference between these two 
items represents the figure as herein quoted for the loss 
that the farmers sustained. As another angle to this 
important matter, it is shown that the value of Iowa land 
would increase by $645,408,000 as a direct result were 
the roads improved, and the cost to the State of Iowa for 
this improvement would be a mere matter of $225,- 
000,000. 

* * * 

STANDARDIZATION is a term that is being mis- 
quoted broadcast in automobile circles, in the haunts 
of the makers, where users congregate, and among those 
who speculate on the future of the automobile industry, 
despite the fact that its status up to the present time 
shows no earmarks to which they can lay claim. A con- 
structive policy is all that can result from standardiza- 
tion, and if the industry is to progress along classified 
lines it is the mistakes that will have to be standardized, 
in other words recognized, so that they may be laid upon 
a shelf in order that the dust of ages will cover them up, 
protecting the unsophisticated from their wiles. In thus 
proceeding, there will be no handicap laid upon the auto- 
mobile industry ; progress will not be anchored to a fixed 
spot on the face of time, and the growth of improvement 
will shine with the luster of its well-groomed keep with- 
out a freckle of imperfection to mar its face. The ban- 
ner of evolution waves over the automobile industry; it 
has been nailed to the mast by a far-reaching hand, and 
every builder of automobiles who may be infected with 
the virus that tells him to join the "stand-patters" will be 
able to see at a glance if he looks at this banner that it is 
an emblem of intelligent progressive work, and it is a 
part of the evolutionary process of classifying evils and 
putting them away. 



CONFIDENCE is lacking in every enterprise as this 
commodity is doled out by the suspicious and sin- 
ister mind. But the world is not the handiwork of the 
sinister. Things are not accomplished by the texture of 
the brain that looks with suspicion upon every object 
that animates. The difference between the antics of a 
jungle-tiger and a well-balanced man lies absolutely in 
the ego. The man who suspects others has very little 
confidence in himself, and it is his misfortune that he is 
suspected by right-minded people just in proportion as 
he fails to accept things at their conceded face value. 
In the purchase of an automobile, for illustration, there 
is a great difference between showing appreciation of 
the good and the ordinary as these qualities are distrib- 
uted, and going about with an exaggerated ego, present- 
ing the sinister side and generating effective opposition. 
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Big' Merg'er of Trade Papers 



A LARGE and important merger of class journals was com- 
pleted on May I by the formation of a $7,500,000 hold- 
ing company, called the United Publishers Corporation, 
to take over three groups of trade publications, most of them in 
New York. These are an iron and steel unit, represented by the 
publications of the David Williams Company, including Iron 
Age, Iron Age Hardware, The Metal Worker and The Building 
Age; a dry goods unit, represented by the publications of the Root 
Securities Company, and including The Dry Goods Economist, 
The Drygoodsman, The Dry Goods Reporter, The Boot and 
Shoe Recorder, and other papers ; and an automobile unit, repre- 
sented by the Class Journal Company, and including The Auto- 
mobile, The Motor Age, The Commercial Vehicle and the Blue 
Book. Nearly all of these are published in New York. The 
Boot and Shoe Recorder is published in Boston, and The Motor 
Age in Chicago. 

The organization has been brought about by I. A. Mekeel, of 
the Root Securities Company, who has associated with him 
Conde Nast, of Vogue, House and Garden and The Travel Maga- 
zine. These magazines are not included in the merger, which is 
purely a trade paper organization. 

The directors of the new corporation are, besides Messrs. 
Mekeel and Nast, Charles T. Root, who is the president ; H. M. 
Swetland, Charles G. Phillips and W. H. Taylor. 

Mr. Root is president of the Root Securities Company and of 
the David Williams Company. Mr. Phillips is associated with 
Mr. Root in the management of these properties. 

Mr. Swetland is president of the Class Journal Company and 
of the Federal Printing Company. Besides his present holdings, 
he has in the past owned a number of different trade papers. 
Mr. Taylor is treasurer and general manager of the Iron Age. 
All of the publications, with the exceptions noted, are now 
housed under one roof in the Publishers' Building, at 239 West 
Thirty-ninth street, which is owned by another company, in which 
the same interests are represented, and are being printed by the 
Federal Printing Company, which occupies several floors in the 
same building. The Iron Age has only lately been moved up 
from Park Place, but has one of the handsomest sets of offices. 

The co-operative arrangement between the various members 
of the present merger has been growing from year to year, and 
is now carried to its logical conclusion by placing the stock of the 
three companies in a holding company. The union is to secure 
economy, uniformity and permanency of policy and does not 
imply any change in the business and editorial management of the 
various publications mentioned. Each will continue separate, as 
before, and develop along its own lines, while profiting from 
the infusion of new blood and new ideas. 

Large economies have already been effected by the closer 
physical grouping of the properties. The same storehouses and 
stockrooms serve for all, and the same printing plant, which is 
entirely modern in every respect, and so complete that even the 
stocks and bonds needea for the merger are being engraved and 
printed on the premises. A decidedly increased efficiency is 
made possible by the merger, for example, in the purchase of 
paper stock, ink and other supplies and in the conduct of agencies 
in other cities. This was one of the main arguments for closer 
union. 

Another cogent reason was the desire on the part of the 
younger element in the organization to develop the enterprises 
to still greater possibilities. 

The resulting organization is a close corporation — a publishers' 



organization, as the name implies. The voting power is vested in 
a voting trust of three, and the management in the directors. 

As soon as the arrangements for the merger were completed, 
about the middle of March, Messrs. Root and Phillips left for 
a trip around the world. 

An interesting feature of the merger is Mr. Nast's connection 
with it. He has not heretofore entered the trade journal field, 
and the extent of his activity remains to be seen. That the 
enterprise will derive great benefit from his association with it 
is assured. 

At the stockholders' meeting of the Class Journal Company 
held May 2d the following were elected directors for the ensuing 
year : H. M. Swetland, A. B. Swetland, E. M. Corey, N. H. Van 
Sicklen, Jr., and Conde Nast. After the stockholders' meeting the 
newly elected directors convened and elected officers for the 
ensuing year, as follows: H. M. Swetland, president; A. B. 
Swetland, vice-president and general manager; E. M. Corey, 
secretary and treasurer. 



Grand Circuit Train Abandoned 

New York, May 3— There will be no Grand Circuit Automobile 
Racing Train this year at any rate. The project has been aband- 
oned and late this afternoon the various interests represented will 
meet to give the plan its quietus. The Manufacturers' Contest 
Association is preparing a statement to the industry telling the 
reasons for the abandonment of the idea. 

The abandonment of the train idea will not affect the sport- 
ing situation save that it has caused delay in the announce- 
ment of sporting dates all over the country. This announcement 
will be made in the near future. The facts in the case are that 
the makers of automobiles figured that the cost of the train 
would prove out of proportion to the benefits to be derived. 



Glidden Pathfinder Nearing Goal 

Montreal, Can., May 3— Latest reports from the Glidden path- 
finding party are that the Stevens-Duryea car carrying the route- 
makers for this year's tour will reach here to-day. Chairman But- 
ler of the Contest Board returned to New York on Tuesday, 
leaving the party in Vermont after an inspection of three or 
four hills, upon one of which the hill-climb that will be a feature 
of the fifth day of the tour will be held. 

The particular hill has not been definitely selected. Mr. But- 
ler says that the roads are in excellent condition for this period 
of the spring season and that when the tour is made they will 
be well-nigh perfect. 

The party expects to be in Ottawa on Saturday, when the 
Governor-General will formally receive and entertain the mem- 
bers at dinner. 



Repairmen Strike for Short Day 

Quite a number of automobile repairmen employed in some 
of the New York garages and repair departments are on strike. 
They went out suddenly on Wednesday and in a few cases their 
absence from their benches caused a tie-up of the establishments. 

The matter at issue is the granting of an eight-hour day with 
full-time pay. In many of the shops the working day is nine 
hours and in a few of them eight and one-half hours is con- 
sidered a day. Several of the larger shops were not affected in 
any way by the move. 
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Quakers E-njoy Social Run 

Fourth in the annual series of social runs from Philadelphia to 
Atlantic City under the auspices of the Quaker City Motor 
Club was the event that was conducted last Saturday after- 
noon. Like the other runs of the kind, speed alone was not 
a factor in the final result, as the awards were based upon 
approximating a secret time. An enjoyable time was ex- 
perienced and the affair proved to be entirely successful. 

ATLANTIC CITY, N. J., April 30 — L. D. Berger, president of 
the Quaker City Motor Club, in a Columbia car, Harry Walls 
driver, proved to be the best gauger of time for the 73 miles in 
the club's fourth annual social run to this resort, his car finish- 
ing within 24 seconds of the official sealed time, 3 hours, 46 min- 
utes, 16 seconds, President Berger's time being 3 hours, 46 min- 
utes, 40 seconds. He thus carries off the first prize, a handsome 
mahogany clock. Second prize, the Hotel Strand silver cup, 
goes to' G. Hilton Gantert, in a Stearns, Mr. Gantert driving, 
his estimation being 1 minute 8 seconds slower than the secret 
time allowance. Mr. Gantert is also an official of the Quaker 
City Motor Club, being a member of the board of governors. 
Third prize, likewise a silver cup, was captured by O. C. Feil. 
Packard car, H. Van Fesson driver, who negotiated the distance 
1 minute 13 seconds too soon. Still another officer of the 
Quaker City Motor Club ran away with a prize, the fourth, 
First Vice-President J. Fred Betz, 3d, giving his Simplex, finish- 
ing fourth, 1 minute 14 4-5 seconds away. Fifth prize was a 
beautiful decanter set, which will henceforth be the property, of 
Joe Keir, driving a Mitchell, and who finished 1 minute 16 sec- 
onds fast. 

The times made by the five winners were variously: Presi- 
dent L. D. Berger, 3:46:40; G. Hilton Gantert, 3:47:24; Otto C. 
Feil, 3:45:03; J- Fred Betz, 3d, 3:47:304-5; Joseph Keir, 3:45:00. 

The prize confined strictly to lady drivers was the object of 
more than ordinary interest and speculation, this feature proving 
a most popular innovation on the part of the club officials. Miss 
Emma Hardart outguessed her fair competitors by piloting a 
Win ton in 3 hours 50 minutes 50 seconds, being 4 minutes 34 
seconds slower than the official time. Mrs. Edward Wilkie in a 
Buick, finished second, Mrs. D. Walter Harper third and Miss 
May Hardart fourth. 

By all odds the run was the most successful so far of this 




Scene at the start of the Fourth Annual Readability Run of the Quaker 
City Motor Club to Atlantic City 



yearly feature of the Quaker City Motor Club. The day was a 
well-nigh perfect one and the running conditions excellent, every- 
thing going through as originally planned, a combination produc- 
tive of a most enjoyable event. A large crowd assembled around 
the Hotel Walton shortly before the start, and the cars gaily 
bedecked with pennants bearing "Q. C M. C." and the num- 
ber of the car in blue letters on a yellow ground presented a 
handsome appearance and excited much interest 

The cars were lined up on both sides of Broad street, extend- 
ing south from the Walton, each in its allotted space, the street 
being chalked off into spaces with figures corresponding to the 
number of the car to occupy same. The first car vas sent on its 
journey promptly at 12.30, the others following at half-minute 
intervals. A Kissel-Kar truck preceded the participants, convey- 
ing their baggage to the resort. Two cars containing the Timers' 
and Scorers' Club also made an early start. It was a question* 
of merely feeling the way down Market street to the ferry, and it 
was not until the Jersey side was reached that the real start was 
made and the cars struck their natural clip. Being a social run 
and not in any respect in the nature of a speeding contest, the 
cars were driven at uniform speed, with a definite time limit set 
by each driver, all mathematically planned in advance and in most 




Before the start— contestants lining; up on the west side of Broad Street, 
opposite the Quakers' club-house 



cases rigidly adhered to. Checkers were stationed at Pleasant- 
ville. 

The regulations under which the run was conducted were 
practically identical with those of last year, a system originated 
and perfected by Harry C. Harbach, former secretary of the 
Quaker City Motor Club, and by which ties are virtually elimi- 
nated. 

The official time was unknown to any one and was determined 
by an average struck from two times designated by the mayors 
of Philadelphia and Atlantic City. Mayor Reyburn, of Philadel- 
phia, set the time at 3 hours 51 minutes 13 seconds, while that of 
Mayor Stoy, of Atlantic City, was 3 hours 41 minutes 19 seconds. 
The two times were added together and divided by 2, fixing the 
official time at 3 hours 46 minutes 16 seconds. 

A particularly happy route, partially a new one, had been 
mapped out by Pathfinder George E. Potts, the roads selected 
being uniformly good, with a corresponding degree of comfort 
and enjoyableness. 

All but one of the cars arrived safely, tire trouble on quite a 
few being the only cause of delay. Upon checking in here at the 
Strand the cars were driven to Young's Million Dollar Pier, 
where they were parked for the night and where they were con- 
stantly surrounded by curious and interested crowds. This 
morning saw the departure of several of the cars at varying 
intervals for Philadelphia, the time of leaving being optional 
with the motorists, as the run proper ended with the checking 
in of participants yesterday. A goodly number were loth to 
leave to-day and will postpone their return till Monday. 

Announcement was made that the distribution of the trophies 
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to the winners will be made in the club rooms, Hotel Walton, on 
Tuesday evening at 8 o'clock. 

Following is the list of competing cars with name of driver 
and the time: 



Car 

Columbia 
Packard 

Woods Electric 
Simplex 
Bergdoll 
Winton 

White Gaa Car 
Stearns 

White Gas Car 
Wood* Electric 
Otto 

Oldsraobile 
Winton 

Stevens- Duryea 

Elmore 

Packard 

Winton 

Mitchell 

Chad wick 

White 

Buick 

Kissel 

Maxwell 

Oldsmobile 

American Traveler 

Mora 

National 

Locomobile 

Reo 



Owner 
L. D. Berger 
P. D. FolweU 
I. C. Bartlett 
J. Fred Betz, 3d 
E. H. Lewis 
George E. Potts 
A. T. James 
G. H. Gantert 
Evans Church 
J. C. Bartlett 

E. B. Morgan 
A. E. Adams 

F. Hardart 

F. B. Hitchcock 
F. Hardart 
Otto C. Feil 
T. L. Brock 
Joe Keir 
Ralph Murray 

C. E. Carpenter 
E. Wilkie 
Motor Dist Co. 
M. B. Ogle 
Edward Rusk, Jr. 
J. R. Mountain 
Harry Jacobs 
John B. Mayer 
Frank Shaw 

D. E. McAllister 



Driver 
Harry Walls 
P. D. Folwell 
J. C. Bartlett 
1. Fred. Betz, 3d 
E. H. Lewis 
Ralph James 
A. T. James 

G. H. Gantert 
Evans Church 
Mra. J. C. Bartlett 

E. B. Morgan 
A. E. Adams 
Miss E. Hardart 

F. B. Hitchcock 
F. Hardart 

H. Van Fesson 
J. L. Brock 
Toe Keir 

H. Murray 

H. Morham 

E. Wilkie 

W. Miller 

H. Ogle Krause 

Edward Rush, Jr. 

J. R. Mountain 

Harry Jacobs 

H. Schroeder 

Frank Shaw 

D. E. McAllister 



Time 
3:46:40H 

3:53:30 % 
4:29:26 
3:47:30.8 
3:51:32.7 
3:28:01 
4:21:22.2 
3:47:24 
3:54:35tf 
Not finished 
4:07:37 
3:33:33 
3:50:50 
4:03:05 
4:03:04 
3:45:03 
3:52:33ft 
J:4S 
4:08:01 
3:48:11 
4:00 
4:01:11 
3:52:00 
4:15:22 
3:51 
3:51:20 
3:54:15 
3:50:30 
3:50:50 




The huge Kissel Kar truck, which covered the course in the Quaker City 
Club Run in 3 hours, 51 minutes 



Car 
Packard 
Columbia 
Haynes 
Pullman 
White 
Washington 
White 

Chalmers-Detroit 
Kline Meteor 
White 
Peerless 

Hupmobile 

Rainier 

Fiat 

Simplex 
Simplex 
Bergdoll 
Mora 

Delai'nav-Belleville 
Bergdoll 

Stanley Steamer 
Oldxmobile 
Buick 
Chadwick 



Owner 
Jack Scanlon 
United Motor Co. 
E. B. Stone 
Loncstreth Motor Co. 

E. W. Taxis 
Whitman and Shutt 
John Eagleson 

F. France 

J. M. Canfield 
I. W. Bickley 
W. E. Dotts 

G. P. Canning 
J. W. Siemons 
E. J. McNichol 
J. McNichol 
Frank McNichol 
E. C. Johnson 
Mora Motor Co. 
Max Strozzi 

E. L. Carr 

Mrs. D. W. Harper 

Joseph Beig 

R. H. Grieg 

C. P. Sanders, Jr. 



Driver 
Jack Scanlon 
C. Reeves 

E. B. Stone 
W. C. Longstreth 
W. E. Taxis 
O. H. Whitman 
A. Bigelow 

F. France 
H. Stevenson 
A. L. Walton 
R. A. Loughney 
Miss M. R. Van Note 
J. L. Siemons 
E. J. McNichol 
J. McNichol 
Frank McNichol 
E. C. Johnson 
William P. Fleming 
Max Strozzi 
E. L. Carr 
Mrs. D. W. Harper 
Joseph Beig 
R. H. Grigg 
C. P. Sanders, Jr. 



3 
3 
4 
3 
3 

Not 
3 
3 
3 
3 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 



Time 
:12:25 
:53:33 
:01 :58 
:52:33 
:54:21 
marked 
:15:15 
:S0:01 
:48:29VS 
:14:11W 
:08 

:28:50 
:0S 

:49:08 
:57:42 
:52:48 
:41:12 
:53:48 
: 48:25 
:39 

: 29:13 
:31:32 
09:15 
:49:2» 



New York Members of S. A. E. Meet 

Members of the Metropolitan Section of the S. A. E. held 
their second meeting April 27, at the headquarters of the or- 
ganization. A paper by N. B. Pope on "Devices for Fire Protec- 
tion on Automobiles" was the feature of the formal session. He 
showed from statistics of British fire departments that the auto- 
mobile is not a particularly hazardous risk and that the rates of 
insurance charged were apparently too high. 

The idea of periodical meetings of members of the S. A. E. 
living in or near such cities as New York, Philadelphia, Indi- 
anapolis, Detroit and other important centers of the automobile 
industry was further discussed and recommended. Several 



step* looking toward the perfection of sectional organizations 
were taken, the general impression being that such organizations 
would prove to be advantageous. 

Tires formed the subject of a discussion toward the close of 
the New York meeting. 



New York Orphans to Ride June 7 

One of the most beautiful functions of motordom is the annual 
"Orphans' Day" joy ride tendered to the little ones who have 
been so unfortunate as to miss the comforts of home and the 
protection of parental breadwinners. It has been the custom to 
give these orphans an automobile ride once a year and in the 
past these rides and the entertainment furnished the children at 
Coney Island have proved eminently successful. 

This year the ride will take place June 7 and it is planned 
to have it much larger in point of numbers and general enjoy- 
ability than ever before. Col. K. C. Pardee is president. 



Y. M. C. A. to Train Firemen 

To train competent men to handle motor-driven fire engines 
and other apparatus, the West Side Y. M. C. A. has inaugurated 
a special course in its automobile school. A particular effort 
is being made to interest members of the fire department in the 
course, which is so arranged that the men can attend the lectures 
on their days off. Shop and road work are included. 



L. I. A. C. to Entertain Ladies 

One of the most enjoyable functions of the Long Island Auto- 
mobile Club will take place on the evening of May 4 when Ladies' 
Night Entertainment will be given at the club house of the or- 
ganization. A delightful musical program has been arranged 
and a dainty luncheon will be 6erved. 



Reeves Given a Wine Service 

Associates of Alfred Reeves when he was connected with the 
A. L. A. M. presented him with a silver wine service on Sat- 
urday when he was about to part from them to take charge of 
the selling department of the United States Motor Company. Mr. 
Reeves assumed his new duties on Monday. 




The contestants in the Quaker City run lining up in front of the Hotel 
Strand, Atlantic City, after finishing 
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Simplex Overtops Card 

Three so-called races, an exhibition ten miles by Bruce-Brown 
and a series of mile trials were run off at Guttenberg Sat- 
urday as the opening of the metropolitan automobile racing 
season. The track was in execrable condition with ruts and 
dust and the sport was very mediocre. Two big Simplex 
cars made a show of the ancient cars pitted against them 
and there was nothing like a contest developed in the racing 
and fortunately no fatalities. 

OPENING the metropolitan automobile racing season for 1911, 
a meeting was held Saturday at the ancient Guttenberg track 
which attracted almost 2,000 sport-hungry motorists. There 
were three races carded, an exhibition by Bruce-Brown and a 
series of mile time trials. 

The less said about the races, the better, as a pair of high- 
powered Simplex cars robbed those events of any interest they 
might have presented by overshadowing the fields. They finished 
one, two in both races in which they competed, lapping their 
fields whenever the drivers willed. 

There was not the semblance of a tight fit throughout the 
program and it is fortunate that such a condition obtained. The 
track was frankly unfit for speed and only one driver took the 
least chance during the races. The running of the events was 
well-handled and the contestants were warned before the start 
of the first race that two of the turns were in man-killing condi- 
tion. The dust raised by the cars was impenetrable and no ef- 
fort was made before the races to correct it. Most of the cars 
entered were clearly entitled to honorable retirement : for in- 
stance, a Peerless car of 1905 tried to go in the first race with 
the result that it shed a few wheels on the stable turn. Luckily 
the crew escaped injury. Another veteran, a Hotchklss of 1907, 
managed to stay on the track throughout one event, but was far 
away out of the money at the end. 

There was strong doubt about the delivery of a sanction from 
the Contest Board until just before post time in the first race. 
Mr. Schumaker, of the Contest Board, was on the scene early 
and threatened to withhold the sanction unless the turns were 
made safer and insisted that the entrants observe care in making 
the circuit. This was reflected in the slow time and absence of 
fatalities. The summary: 

Three Miles : Class E, Under S00~Cubic Inches. 



Number. Car. Driver. Place. Time. 

7 S. P. O. Robinson 1 3:52 2-5 
2 E-M-F Rouse 2 

10 Chalmers De Hart 3 

12 Lancia Ferguson 4 

14 Palmer-Singer Cobe 5 

8 Hudson Moller No finish 

Five Biles : Class E. 

2 Simplex De Palma 1 5:20 4 5 

4 Simplex Ormsby 2 

15 Hotcbkiss Kilpatrick 3 

14 Palmer-Singer Cobe 

1 Peerless Gilhooly . . No time taken 
Ten Mile Exhibition: Fiat (Bruce-Brown) Mile Trials. 

2 Simplex De Palma .. 0:59 2-5 
21 Pullman Rouse .. 1:19 

14 Palmer-Singer Cobe 1:18 4-5 

7 S.P.O. Robinson 1:12 

4 Simplex Ormsby . . 1 :00 4-5 

Ten Miles : Class D 

2 Simplex De Palma 1 10:1-3 2-5 

4 Simplex Ormsby 2 

7 S.P.O. Robinson 3 

14 Palmer-Singer Cobe 4 



Wisconsin Reliability July 17 

Milwaukee, May i — The second annual reliability tour of the 
Wisconsin State Automobile Association will start on July 17. 
■on. and end on July 22, according to announcement just 
made by the Contest Board. The route blazed by M. C. Moore, 
president of the association, and pathfinder and pilot for all 
lours held by the association, will be reviewed in a second tour 
beginning Monday. May 15, in an Overland, driven by George 
\V. Browne, Wisconsin factory representative of the Willys-' 
Overland Co., of Toledo. 



Mixed Run for Missourians 

St. Louis, May 1— Entry blanks will be sent out this week for 
the first run to be held by the newly organized Missouri State 
Automobile Association, May 30. According to plans ratified at 
a recent meeting of the association, there will be two pleasure 
car divisions for gasoline cars, one for electrics, and a division 
for trucks. One of the gasoline pleasure car divisions will be 
for dealers and the other for owners. 

There will be four classes : — First class for cars costing up to 
and including $1,000; second class, $1,001 up to and including 
$2,000; third class, $2,001 up to and including $3,000; fourth 
class, $3,001 and up. The course is 347 miles in St. Louis county. 
The entry fee for dealers is to be $5 and $2 for owners. 



Gasoline Fire Quenched in 
30 Seconds 

FOLLOWING the experiments that were made last week 
by Chief Thomas Lally, N. Y. F. D., Brooklyn, a further 
demonstration of the idea of putting out gasoline fires with 
chemicals was tried out at the plant of the Standard Oil Com- 
pany, in Brooklyn, in the presence of the "Chief" and a staff of 
experts, with great success. The plan is being perfected for use 
in the oil company's plant and the installation comprises, in 
addition to the necessary fire pump, two tanks of a combined 
capacity of 38,000 pounds of the chemical in addition to the 
water in which the chemical is dissolved. One of the tanks is 
used for a solution of aluminum sulphate and licorice in the 
proportion of 18,000 pounds of aluminum to 8,000 pounds of the 
licorice and the remaining tank holds 12,000 pounds of bicar- 
bonate of soda. When a fire starts in a gasoline tank all that 
has to be done is to start the fire pumps and open the valves 
of the piping that leads to the offending tank, to put out the 
fire. In the working of this system the two solutions are 
mingled as they are forced into the pip* line and as they arrive 
at the tank-on-fire they swell into a froth of some consistency, 
spread across the surface of the burning liquid, separating the 
liquid from the air, putting out the fire. 

In an actual trial in a tank holding gasoline at the works 
to-day, it was found that a fierce blaze of this character was 
put out in the small space of 30 seconds. This trial was 
repeated four times, and according to the "Fire Chief," it is now 
an assured fact that fires due to gasoline, under this system, 
may be put out with certainty, whereas, using water, nothing 
would happen but to spread the flame and add to the havoc. 
It may take a little time to revamp a system of this character 
so that it will work efficaciously in garages, but the time must 
come soon when risks of this nature will be handled on a 
scientific basis. 



To Start Road Work in Maryland 

Baltimore, May 1 — As a starter on the good roads work to be 
done this summer under the auspices of the Good Roads Com- 
mission of Maryland, that commission has advertised for sealed 
proposals for building 20 sections of State highways, aggregating 
57.10 mites, and one concrete bridge. The counties in which this 
work is to be done and the roads to be improved are as follows : 

Anne Arundel County — One section along Light street, Brook- 
lyn, 31-100 miles; one section from Mount Zion to Birsville, 5 
miles, and three sections along the Annapolis Boulevard, from 
the end of Section 1 to Revell, a distance of 1.82 miles; from 
Boone to the Magothy River, 3.07 miles; from Magothy River 
to Glenburnie, 5.27 miles. Baltimore County — State Road No. 1, 
Section 13, from Patapsco River to the Baltimore & Ohio Rail- 
road, crossing near Halethorp, 80-100 miles; State Road No. 1, 
Section 15 A. B. 2, from Baltimore & Ohio Railroad, crossing 
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near Mt. Winans to Catons avenue, 1.57 miles. Calvert County — 
About 4.26 miles on the road between Owings and Prince Fred- 
erick. Carroll County — About 5.29 miles along the road between 
Gamber and Fenby. Charles County — About 3.01 miles along the 
road from Waldorf to the St Mary's county line. Dorchester 
County — About 4.39 miles along the road from Shiloh to Brook- 
view. Frederick County— One section along the Monrovia to 
Kempton road, 1.20 miles, and one section from New Market to 
New London, 3 miles. Garrett County — One section between Mc- 
Henry and Accident, 4.39 miles, and one section from the 
Allegany County line to Piney Grove, 4.18 miles. Montgomery 
County — Concrete bridge over Rock Creek. Prince George's 
County — One section from the District of Columbia line to the 
Charles County line, 6 miles; two sections along State Road 
No. i, Section 10, near Paint Branch, 36-100 mile, and Section 
14 B, through Bradensburg, 47-100 mile, Queen Anne's County 
— One section from Centreville to Wye Mills, 2.50 miles, and one 
section at Wye Mills, 22-100 mile. 



Cityans maintain the road from Sioux City to McCook. From 
there Jefferson would take the road half way from Jefferson to 
Elk Point, the latter city half way to Burbank, and residents of 
Burbank to bring it to their own town. Vermillion would be 
expected to handle it from Burbank to Meckling, while the 
people of Meckling, Gayville and Yankton would be expected to 
complete the highway. 



To Market Vanadium Products 

Under the title of the Universal Vanadium Co., the recently 
organized Delaware corporation has elected the following offi- 
cers: Edward M. Mcllvain, president; Millard Hunsiker, vice- 
president ; James C. Gray, secretary and treasurer, and a number 
of foreign and domestic representatives. The purpose of the 
new concern is to act as selling agent for the American Vana- 
dium Co. in conjunction with the Vanadium Sales Co. of America. 



Atlantic City as Trade Field 

Atlantic City, N. J., May 1 — This resort, noted for its diver- 
sified attractions, is rapidly assuming healthy proportions in the 
automobile trade, conditions being unusually active and sales 
being more numerous than ever. Salesmen and representatives 
of agencies for both gasoline pleasure cars and motor trucks 
report handsome increases over former seasons. 

Of course, this town has always been a Mecca for tourists, but 
as a trade center it has hitherto remained in a lethargic state and 
it is only comparatively recently that its possibilities as a trade 
center have been fully appreciated. The field is a wide one, 
Atlantic City being the logical center for all of the South Jersey 
towns and cities. 



Sioux City-Yankton Road Planned 

Sioux City, I a.. May 1 — A highway extending from Sioux 
City, la., to Yankton, S. D., is a project now being worked upon 
by people in towns along the way who are interested in it. H 
sufficient interest can be aroused it is planned to have Sioux 



Syracuse Club Gives Yearly Banquet 

Syracuse, N. Y., May 1 — The eighth annual banquet of the 
Automobile Club of Syracuse, held at The Onondaga Thursday 
night, was the most successful affair of its kind the organiza- 
tion has ever given. The guests, 350 in number, included prom- 
inent residents of many cities and towns in central New York, 
in addition to many members of the home club, which now num- 
bers over 600 and whose slogan, adopted at Thursday's banquet, 
is now : "1,000 members before the start of 1912." 

A novelty was a tollgate erected at the entrance to the large 
dining hall, which was adorned with signs denoting the club's 
attitude toward the tollgate situation in this section. 

The decorations were handsome. The great hall was draped 
with the club's colors and a large banner appeared over the 
speakers' table with the legend, "Automobile Club of Syracuse." 
The balcony which held the musicians was handsomely decorated 
with palms. , 

The banquet committee was composed of President H. W. 
Smith, Dean E. Brown, Nelson C. Hyde, Secretary Forman Wil- 
kinson and Howard P. Denison. 



Scene at the eighth annual banquet of the Automobile Club of Syracuse, held at the Onondaira on April 27th. 
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Largest Steam Hammer Installed 

, Milwaukee May 1 — The largest steam hammer ever construct- 
ed in America has just been installed in the mammoth plant of 
the A. O. Smith Company, at Keefe avenue and Hopkins street, 
Milwaukee, Wis. It will be used for forging axles and shafts. 

The Smith Company makes, approximately, 60 per cent of all 
pressed steel frames used in motor car construction at this time. 
The new hammer is 29 feet high, set on a solid concrete founda- 
tion 8 1-2 feet below the surface. The ram weighs 16,000 pounds 
and delivers a blow of 1,600,000 pounds. The anvil block weighs 
188,000 pounds and is probably the largest solid block of metal 
ever fabricated. The hammer is the product of the Chambers- 
burg Engineering Company, of Chambersburg, Pa. 

The only cast iron part is the steam cylinder, which has a bore 
of 24 inches and stroke of 52 inches, the remainder being entirely 
of steel. The Smith Company is experiencing one of the busiest 
periods since its establishment and both of its large plants at 
Milwaukee are working at capacity. 



Changes in Cleveland Field 

Cleveland, O., May 1 — Several important changes have taken 
place in agents, sales forces and location of sales rooms in Cleve- 
land during the past two weeks in preparation for the summer 
selling months. The Ford Motor Co.'s Cleveland branch moved 
on May 1 to its new building at 4400 Euclid avenue. The new 
quarters form one of the most complete automobile establish- 
ments in the State. The Goodyear Rubber & Tire Co. has 
moved to its more commodious salesrooms in the Spencerian 
building. The Kelley Springfield Tire Co. is planning to open a 
new salesroom in the Kennedy block, Euclid avenue and E. 
Nineteenth street 

J. O. Hahn, connected with the Studebaker Co. here, has been 
temporarily released by Manager A. R. Davis. He will accom- 
pany the E-M-F moving picture outfit which will visit agents 
between Cleveland and San Francisco for demonstration pur- 
poses. The Motor Tire & Rubber Co. has been organized under 
the laws of Ohio with a capital of $10,000. E. C. Anderson 
is the president and general manager. The company has the 
agency for Miller tires and several other auto accessories in the 
rubber line. The Thompson Oil Co. has taken larger offices at 
507 Schofield building. R. S. Donaldson will have complete 





Pierce-Arrow 5-ton truck that hung suspended on its rieht front and left rear wheels over night, while 

loaded to its full capacity 



A sample of the roada encountered by the Motorette in Mississippi 

charge of the enlarged selling force. The Leitz Motor Car Co., 
of Wyandotte, Mich., will shortly open a branch here, probably 
in "Automobile Row." The Columbus Buggy Co. has moved to 
its new quarters and is running to its full capacity with a pay- 
roll of $2,000 a day. 

Harry S. Johnson, former secretary of the Cleveland Auto- 
mobile Gub, has resigned his office to take a position with Olds- 
Oakland Co. George Buttner, well known in local automobile 
circles, has also taken a position with the same company. The 
Parrish Motor Car Co. has succeeded the Standard Motor Car 
Co. as Packard agent in Cleveland, he agency is located tem- 
porarily at 5017 Euclid avenue, but a new building, including 
salesrooms, offices, garage, repairs shops and other departments 
is being planned. H. E Stowell, a technical expert, has been sent 
here from the factory in the capacity of superintendent He 
will have entire charge of the Packard 
"service." W. J. Parish is the manager 
of the agency. 

Herbert Ash, of Fostoria, O., has 
come here to take charge of the Abbott 
Sales Co., as general manager. Head- 
quarters are located at Euclid avenue 
and East Nineteenth street, and are be- 
ing rearranged and re-decorated 
throughout Albert W. Woodruff, who 
for the past year has been selling cars 
for the Stearns Co., has severed his 
connections with that firm and is now in 
charge of the city sales of the Consoli- 
dated Motor Car Co. He will handle 
the Croxton and Royal Tourist cars in 
this vicinity. He has been identified 
with the automobile business for the 
past five years. L. H. Zittel, who has 
been connected for the past few years 
with the Brush factory, is now associ- 
ated with Manager McClure in Cleve- 
land. He will have charge of the Brush 
department 

Otto Weining has opened a repair 
shop on the second floor of the build- 
ing occupied by the Buckeye garage, 
6010 Euclid avenue. 
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by the Coleman Carriage Company; Shawmut tires, inner shoe 
linings, horn bulbs and metal polish, Utica Rubber Works ; spark 
plugs, coils, etc., E. Q. Williams, Syracuse; fire extinguishers, 
O. J. Child's Company; auto robes, steamer shawls, Indian 
blankets, J. B. Wells & Son Company; Duntley pneumatic clean- 
ers, M. E. Hooks Company; oils, Standard Oil Company; tops 
and wind shields, M. E. Blasier Manufacturing Company, also 
Oneita electric horn ; portable garage, Wyckoff Lumber Com- 
pany, and massage cream, Recreo Chemical Company. And when 
you think of it, this also is an automobile accessory. 

The officers of the association are : E A. Willoughby, presi- 
dent ; C. B. Rice, vice-president ; J. C. Whittle, treasurer, and 
F. E. Henebray, secretary. The total attendance approached 
6,000, which exceeded expectations for an initial exhibition. 



Some roads traversed by the Motorette were little more than swamp paths 

Motorette Meets Bad Roads in South 

Late advices from the Motorette, now en route across the con- 
tinent, say that the Hartford three-wheeler is now in Mississippi 
and is encountering road conditions that are past all descriptive 
effort The accompanying illustrations will convey a faint idea 
of the difficulties the car and its crew have been meeting with 
in the South. 



Caley Takes Another Job 

Cincinnati, O., May 1 — Fred H. Caley, general manager of 
the Automobile Club of Cincinnati and until the first of the 
year Registrar of Automobiles in the office of the Secretary of 
State, of Ohio, has accepted the secretaryship of the Cleveland 
Automobile Club. 

Chief of Police William Jackson to-day put into commission 
his new automobile. The machine is painted the "police blue" 
and has the coat of arms of the city on each side. Besides 
the regulation automobile lights it has an extra red light to be 
used as a signal when making a fast run. 



G. W. Bennett Gains Promotion 

Toledo, O., May 1 — George W. Bennett, general sales and 
advertising manager of the Willys-Overland Company, has been 
elected to the board of directors of that company to fill the 
vacancy caused by the resignation of Will H. Brown, now 
president of the Mais Truck Company at Indianapolis. Mr. 
Bennett has been general sales manager for some time past. 



Utica Sees Its First Show 

Syracuse, N. Y., May 1 — Many Syracuse people took occasion 
this week to visit Utica's first automobile show, which was given 
in the Armory of that city and which opened on Wednesday 
night. The show, promoted by Louis Blumenstein, was a success. 

The decorations of the Armory were 
unique. A combination of blue, pink 
and white bunting concealed the struc- 
tural iron work and the side walls. The 
installation of a blue "ceiling" across 
the middle part of the building added 
much to the beauty of the effect. The 
booths were partitioned by jardinieres 
containing artificial flowers. 

A list of the cars, with the exhibitors, 
follows: Stevens-Duryea, C. B. Rice, 
Inc.; Peerless, E. M. F., Brush, Crist 
Motor Car Company; Jackson, Charles 
H. Childs & Co.; Elmore, I. R. Gar- 
denier; Corbin, Arthur Christian; War- 
ren-Detroit, A. T. Williams, of Syra- 
cuse; Regal, H. A. House, of Ilion ; 
Willoughby, Willoughby Company, of 
Utica. Whiting, H. K. Preston; De- 
troit Electric. Utica Electric Garage 
Company. Other makes were shown by 
Kilkenney & Buckley and The Ford 
Sales Company. There was also a large 
motor-cycle display. 

There was a large exhibition of ac- 
cessories, too. These included: Tires, 
by The Mohawk Tire Company; work- 
ing parts of the Coleman motor wagon. 



Fiat in Its New Home on "Row" 

Removing to the northeast corner of Broadway and Fifty- 
seventh street, the Fiat Automobile Company, on May 1, occu- 
pied its new and commodious quarters in New York. The three 
upper floors will be used as a repair shop, garage, storage and 
stock rooms. 




Packard truck fitted with screen sides and drop curtains, that is now doing excellent work for a well 

known New York silk house 
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New Thing's Among' the Accessories 



Quick Method of Removing 
Chains 

EVERY autoist who has operated a 
chain-driven car has at some time 
.found it necessary to either repair a chain 
or take out a link. The method employed 
on Baldwin roller chains is depicted in Fig. 
1. The removable link Ci together with 
the tie bar C are shown in position with 
the clips L and Li in position when the 
chain is on the car. The rollers R and Ri 
run on sleeves and through these latter the 
pins B and Bi pass. The bar C is held in 
position by small fasteners L and Li that 
fit into slots in the pins. After being placed 
in position they are tightened by means of 
a pair of pliers and when it is found neces- 
sary to remove the chain for cleaning or 
other purposes they can be removed by 
means of a screwdriver. A special tool is 
delivered with each chain for this purpose, 



these for existing cars. The fitting is 
shown in Fig. 2 and is built into its own 
insertable frame, this frame being designed 




Fig. 1 — Baldwin roller chains, showing the meth- 
od of attaching the links 



however, which facilitates the operation. 
These fasteners can be used several times 
without breaking. They are manufactured 
by the Baldwin Chain & Manufacturing 
Company, Worcester, Mass. 



Fore-Doors for Unprotected Car 
Bodies 

THE fore-door type of car has greatly 
increased in favor in the last year 
or so, and many of the later models fit 
these useful additions as part of the stand- 
ard equipment There is no doubt that 
they improve the appearance of the car 
and make the front seats more comfort- 
able to ride in, protecting the legs of the 
occupants from the air currents. The Auto 
Specialty Manufacturing Company, of In- 
dianapolis, makes a feature of supplying 




Rg. 2 — Universal detachable fore-door suitable 
for attachment to existing cars 

for the opening in the model of the car for 
which it is ordered. The color, striping, 
metal trimmings and inside finish, also the 
general contour, are made to harmonize 
with the car to which the equipment is to 
be added. The attaching and detaching is 
very simple, being effected by the use of 
three bolts and three screws which do not 
mar the appearance of the car in case it 
may be desired to take the doors off. These 
fittings are manufactured by the Auto 
Specialty Manufacturing Company, 326 
East Market street, Indianapolis, Ind. 



A Good Pump a Necessity 

THE essential point of a tire pump is 
that it should deliver into the tire as 
much as possible of the air that it sucks in 
for each stroke of the plunger, allowing 
a small percentage for loss by the walls and 
plunger. Fig. 4 represents a vertical sec- 
tion through the Pitner pump and shows 
the different working parts. It is a neces- 
sity to have a good connection between the 
pump and the rubber hose that carries the 
air to the tire valve. At C in Fig. 4 the 
method employed is to use a metal union 




IjlMUblc 

Stop 



over the rubber tube which fits over a ball 
type socket. The tighter the union is 
screwed the more secure the joint becomes, 
and is known as the "Can't Pull Off Hose 
Connection." The piston is fitted with a 
leather ring R which has an air space at 
the back and is open at the lower side of 
the piston. With an increase of air pres- 
sure there is a tendency for this ring to 
press tighter against the cylinder. The air 
is forced through the holes O to the hose 
and tire. As soon as the piston passes 
these holes the escape of air is stopped and 
an air cushion is formed in A, preventing 
the plunger from jarring on the bottom of 
the pump. As it is necessary to oil the 
pump from time to time provision is made 
for this and a felt pad is fitted below A to 
absorb the surplus oil and so prevent it 
from finding its way into the tire. The 




Fig. J— View of the Penfield Shock Absorber 
with the dost cap removed 



Fig. 4 — Sectional view of the Pitner tire pump, 
showing the different working parts 



pump is manufactured by the Pitner Pump 
Company, 26 West Michigan street, Chic- 
ago, 111. 

Shock Absorber on Coiled Spring 
Principle 

CONSISTING of a triple coil compen- 
sating spring enclosed in a dust-proof 
casing, the Penfield shock absorber has re- 
cently been placed on the market. The 
method of operation is seen by referring to 
Fig. 3. The two fulcrum arms are attached 
to the frame and axle respectively, and 
when the compression of the spring takes 
place, the coil spring is tightened, thereby 
placing a resistance against the car springs. 
It is manufactured by the Penfield Shock 
Absorber Company, 49 Randolph avenue. 
Meriden, Conn. 
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Scientific Classification of Tire Uses 

To Reduce Tire Cost Suppress Obvious Abuses 



G. A. Wells, Jr., having made an extended investigation of tires, pre- 
sents the matter in the right light, using charts to show the 
critical relations. It zvould appear from the information at 
hand that tire diameter offers the best field for investigation, 
and the practice of increasing the section of the tire of a 
A given diameter is deprecated, reducing this practice to 
^^^k the level of a mere expedient in the attempt to 
\ alleviate the ills, which can only be looked upon 
^JBr^^S^^ making the best of a bad situation. The 
energy in footpounds, due to impact, in the 
negotiation of road 
obstructions, is fig- 
ured out for various 
diameters of tires, and 
a tabulation, giving 
draw-bar pull, and 
horsepower require- 
ment per ton for vari- 
ous speeds, is pre- 
sented. 




HAVING shown, as the result of consider- ^ 
able experiment, the ills that follow in the 
path of inadequate tire inflation, The Auto- 
presents other work as a fitting sequence, it being 
the case that many of the ills of tires are beyond the rerlm 
of the tire pump, unless attention is given to the damage that 



Fig. 1 — In the testing of the rubber in a tire a strip of 
the fabric one inch wide is sectioned out and a weight i» 
applied to determine the strength of the gum. This method 
of testing has the virtue of telling of the strength of the 
rubber and it is an exact index of the quality of the gum 
tor tire purposes 
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When the designer of an automobile determines the size of 
the propeller shaft of the car, he goes through a series of cal- 
culations to find out the effect of the torque of the motor upon 
this torsional member, and the power required to drive the car 
under the most pressing road conditions is given its quota of at- 
tention. But when the tires are being considered, the weight of 
the automobile is taken as the basis of estimate, and the result 
is that the same diameter of tires is selected for an automobile 
weighing, say, 3,000 pounds, whether the motor is capable of de- 
livering 30 horsepower, or twice as much, nor does the question 
of torque come into the discussion, notwithstanding the fact that 
one make of 30-horsepower motor may be capable of delivering 
twice the torquing moment that might be looked upon as the 
normal expectation from another make of motor. 

In Recounting the Advantages of Scientific 
Treatment of the Pneumatic Tire Problem, 
the Tensile Strength of Rubber Under Serv- 
ice Conditions Must Be Ascertained 

"Referring to the tire situation in general, and the pneumatic 
tire situation in particular, for motgr vehicles, and in view of the 
fact that new designs for vehicles are being continually laid out, 
I would beg to call your attention ,to certain facts. 

"It would appear from tests made on the tensile strength of 
rubber that it does not exceed 250 pounds per square inch as a 
maximum, and 180 pounds per square inch as a minimum, with 
an elongation of approximately 100 per cent. 

"The railroad companies in their specifications for rubber hose 
of various kinds, have to be satisfied with a frictioning of skim 
coat between plies of canvas which parts at some 25 pounds per 
linear inch when force is applied as in Fig. I, which would 
indicate that rubber may be frictioned to fabric to withstand a 
stress of not over 160 pounds per square inch, which figure I be- 
lieve would be quite a high estimate (this is assuming that rub- 
ber is strained over an area 1-16 inch wide and 1 inch long in 
this test). 

"In view of the following facts it would certainly seem that 
a reduction in the operating inflation pressures is certainly an 
absolutely essential condition to be attained before the pneumatic 
tire becomes a commercial success. 

"The walls of a pneumatic tire are much more rigid than I 
think they are commonly supposed to be. Let us take as an ex- 




Diumcter of Wlufl In Inches 



Fig. 4— Chart giving wheel diameters as ordinate! and the impact in foot pounds as abscissa:, superimposing curves, interpreting the impact loading for 

obstacles of various heights. 
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Fig. 3 — Diagram for use in estimating the 
stress on the fabric of a tire due to inflation. 



will result if the tires 
are too large in sec- 
tion, considering di- 
ameter, for the work 
to be done, in which 
event over-inflation 
is a menace that 
must receive the 
careful consideration 
of the makers of 
automobiles, since it 
lies with them to se- 
lect the sizes of tires 
that are to be used in 
their wares. 
Within the last 

year or two, when the makers of tires and the users of automo- 
biles discovered that the rate of depreciation was greatly in ex- 
cess of the normal expectation, the conclusion was reached that 
the diameters of the tires used were insufficient to cope with the 
responsibilities imposed, and the practice of increasing tire-sec- 
tion was introduced as a temporary expedient Immediate relief 
was the result, but unfortunately, this measure of relief was ac- 
cepted as a basis for future operation, and quite a number of 
the makers of automobiles, when they had a chance to overcome 
the main difficulty, instead of increasing tire diameters, retained 
the offending diameters. 

The Basis Used in Fixing Diameters of Tires 
Fails to Take Into Account the Considera- 
tions of Impact 

Complication arose in practice, due to the fact that the in- 
structions to maintain a high degree of inflation of tires were 
only intended for application in the cases involving the use of 
tires of the proper diameter, whereas with large-section tires to 
inflate them up to the pressure that would be efficacious in large 
diameter tires would be to endanger the fabric. This diversity of 
complicated situations is at the bottom of the undue tire bills in 
all such cases, and it is believed that the time has arrived in the 
automobile business when a scientific investigation of tires 
would reduce the cost of operation of automobiles sufficiently to 
make the project well worth while. 
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Fig. S. — Three i elating diagrams (A) showing the relation of the chord of tread of four wheels to delivered power; (B) a second curve showing 
another variation of the same idea, and (C) showing the third curve, giving the effect of chord of tread on (D.B.P.) draw-bar pull, which curves 
were originally superimposed, but were separated for presentation here with a view to simplicity 



ample a 5-inch tire, which is inflated at 125 pounds pressure. The 
stresses along the treads of the fabric would, when heated in 
operating under road conditions in summer, be 200 pounds per 
linear inch. That is to say, there will be 200 pounds stress on 
each system of perpendicular threads of which the fabric is com- 
posed. 

"These figures are based upon a calculation made upon the 
bursting stresses in 5-inch pneumatic tires. 

"The several layers of fabric when subjected to these per- 
pendicular stresses within hs own plane of 200 pounds per linear 
inch in each direction, and backed up by a force of 125 pounds 
per square inch normal to the above, must of necessity present 
a very unyielding surface. 

"Tires, when operated, are continually receiving shocks of 
various kinds which approach dangerously near the limit of 
strength of the substances used in their construction. The in- 
tensity of these shocks is not due directly to the load on each 
wheel, but rather due to the high inflation pressures at which it 
is necessary to operate with the present diameter of wheels. The 
high inflation pressure causes the substance of tire walls to be 
so rigid and unyielding that these walls act as a heavy anvil or 
rigid roller might when backing up a substance, being subjected 
to a force almost sufficient to cause its disintegration. Then also 
the walls themselves, which are built of several layers of differ- 
ent substances united, some (fabric) only receiving the various 
stresses, and others (rubber) simply acting as a binder for the 
fabric layers, are continually being subjected to unequal distor- 
tion when in operation which, owing to the fact that high infla- 
tion pressures are at present necessary, and due to the conse- 
qrent and unyielding character of the various layers composing 
the wall, is in a very limited time bound to produce a separation 
of the layers, and cause a harsh rubbing of the threads upon each 
other of any square woven fabric which may be used in tire 
construction. 

"The diameter of the tire should be reduced, as by this means 
the stresses in the plane of the fabric may be reduced, thus se- 
curing a less rigid base presented to shocks, and then also the 
cutting of the fabric upon itself will be less severe, walls being 
made thinner, and the situation generally improved, as the D. 
B. P. will be lower, owing to the fact that we have less sub- 
stance or material in the tire to absorb energy when in operation. 

"With the object in view of attaining these several advantages, 
namely, reduction in inflation pressures, and reduction in tire 
sectional diameters, I would request, and believe it possible, to 
improve the form of rims now in general use. In the newest 
styles the rims cover some 6 1-2 inches of the sectional periph- 
ery of a 5-inch tire whose circumference is but 15.7 inches, or 



they cover 41.4 per cent of the entire periphery, thus reducing 
the active portion of the tire to 58.6 per cent., which is a useless 
waste of expensive material, whereas if the rims were designed 
with a view of using the entire available circumference of tire, 
a tire of much, smaller section might be used without change in 
the resiliency ; that is, I believe, a tire 3 inches in diameter would 
give a resiliency equal to a 5-inch tire were such a rim used. 

"The form of rim I would recommend is as follows: 

"The width of tread where the tire makes contact on roadbed 
is determined by the inflation pressure, sectional diameter of tire 
and circumference of wheel. The rim is made with flat base 
equal in width to the tread, then side rims are designed 
with an arc somewhat greater in radius than the normal com- 
pressed or loaded form of tire, and should not extend lower than 
1-4 or 1-3 inch. The tire would then when loaded fit the rim, but 
when not loaded it simply lays in the rim, not being held later- 
ally at all when in this condition as shown in Fig. 3. Tire is fixed 
to rim by center lugs with studs or bolts. The same general ef- 
fect which this rim attains may also be secured by using flat or 
square bases molded into the tire mounted on any form of rim 
which would allow the tire to assume a natural seat under load. 

"This feature of a properly designed rim will, I believe, have 
almost as great an 
effect on satisfactory 
life of a tire as that of 
increasing diameters of 
wheels. 

"By increasing the 
diameter of wheels the 
greatest advantages 
may be attained pro- 
vided the step be car- 
ried far enough. 

"Attached are curves 
(Fig. 4) showing how 
the length of wave 
which the axle makes 
varies with the diame- 
ter of wheels up to 60 
inches when mounting 
obstacles which cause 
motion of axle to vary 
in height from 1 to 4 
Inches, and also curves 
showing the foot- 
pounds impact when Kg. 3— Section of a tire for use in ex- 
. plaining a point to be made in the text 

mounting obstacles involving rim cutting 
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Fig. 5— Diagram showing the effect of the various types of bearings and 
different makes of tires on the draw-bar pull 

which may be met by the wheel on a roadbed if vehicles were 
traveling at 12 miles per hour, for all diameters of wheels up to 
60 inches, and for obstacles which would cause a vertical motion 
of axle of 1 inch, 2 inches and 3 inches. 

"Here I would call your attention to the extreme desirability 
of keeping the moment of inertia of the running gear as low 
as possible, and of using the most resilient springs it is possible 
to apply for any particular kind of vehicle, as by so doing tires, 
while in operation, will receive the least possible injury from the 
effects of the impacts when mounting obstacles. 

"In applying the term wave length to the motion of the axle, 
I used it to express the length of the wave A B, as shown in 
Fig. 4, which the axle describes when the wheel is rolling over 
an obstacle, as in the direction C to D (see diagram, Curve 1). 
This wave length' varies with both the height of obstacle to be 
surmounted or the depression of thf roadbed and the diameter of 
wheel. 

"The diameter of tire may be reduced slightly for an increase 
in diameter of wheel due to this effect of increased wave length, 
still maintaining the same ease of motion at axle. 

"The other and more important advantages of an increased 
diameter of wheel are that it allows of lower operating infla- 
tion pressure and a reduced diameter of tire, and a tire of 
thinner walls. It would seem almost unnecessary here to go into 
the exact change in shape of tread prints for varying diameters 
of wheels, although they may be readily calculated. It is inter- 
esting to note, however, that the length of the tread increases 
almost as circumference of wheel, the square inches of tread re- 
maining constant for given axle load. It must not be assumed, 
though, that the draw-bar pull increases as the length of tread, 
as that is not the fact, as the D. B. P. remains approximately 
constant for this effect with variations of the diameter of 
the wheel. 
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lbs. Air Pressure in Tire 



Pig. 7 — Chart giving the tire inflation pressure as ordinates And the draw- 
bar pull for a cord of tread only as abscissae 



"Lower operating inflation pressures are possible with the 
same diameter of tire for an increase in diameter of wheel, pro- 
vided the distortion or compression of tire is allowed to remain 
as it originally was, since owing to the greater length of tread, 
the square inches supporting area is obtained; or for the same 
distortion of the walls of tires, the inflation pressures may be 
approximately varied inversely as the diameter of wheel. 

"The distortion of the tire wall is reduced with same inflation 
pressures, or the diameter of the tire may b« with the same dis- 
tortion varied inversely as the diameter of wheel. Any reduc- 
tion in diameter of tire, as we have seen, produces less stress 
on the wall of the tire, less cutting of fabric on itself, and also 
represents a more yielding base to shocks of impact on obstacles 
met on the roadbed. 

"The curves in Fig. 4, which represent the magnitude of these 
shocks, or blow received by a tire in mounting obstacles met 
with in the roadbed, is expressed in footpounds, which obstacle 
would cause a lift of axle of 1, 2 or 3 inches with wheel load 
of 1,000 pounds rolling at a velocity of 12 miles per hour. 
These shocks invariably produce on tires an abnormal local dis- 
tortion of the walls, whose curves have in most cases very 
short radii, which are most apt to produce a separation of the 
layers of which the tire is built 

"I am informed that the main cause of trouble now being ex- 
perienced in New York is of this nature, and I believe that the 
strength of the materials used in the construction of the present 
pneumatic tire is being continually exceeded, and I base this 
opinion upon the curves given. 

"Take, for example, a 36-inch wheel as* 12 miles per hour, 
mounting an obstacle which would cause-*** axle to lift 3 inches ; 
this blow or shock would be equal to a jwpound weight falling 
10 feet. Such a blow cannot help but-faoduce injuries to the 
substance used in construction, which would be more or less 
destructive, depending upon the area wi. contact of the tire. 
If this area be small, a puncture is the .result; if the area be 
great enough to prevent actual puncture, bruises are the 
result, which in time show themselves in a disintegration of 
the tire. 

"I would also urge the desirability of making every effort to 
reduce the weight of the vehicle by abandoning the use of heavy 
castings." 

Advantage Lies in Using Wheels of Large Dia- 
meter Rather than Tires of Accentuated 
Section 

"On first looking into this subject I made a number of tests 
upon the motor in use on vehicles, as to its efficiencies, torque, 
speed, etc., under a number of varying conditions, and found that 
the curves, as submitted to us manufacturers, are substantially 
true. 

"Two of these motors were then placed upon a hansom cab, 
and a number of road tests made over a standard route of vary- 
ing grades, roadbeds, etc., the elevations of which route were 
taken from the city maps, and grades calculated therefrom. 

"The following values of draw-bar pull were then deduced 
from the readings of volt, ampere and wattmeters, and a num- 
ber of readings made with a dynamometer, while being towed 
north, then south, over the same roadbed. 

"Readings of watt hours per 10 miles were also taken while 
running over average grades and roads in New York, and 
averaged about 150. 

"The vehicle was at this time equipped with roller bearings 
throughout, 5-inch round pneumatic tires, and standard 36-inch 
wheels. 

"See Chart, Fig. 6, of Approximate Values, which vary with 
the special conditions of equipment. 

"On the above data I have given a table which may be used as 
a working basis, giving power required per ton at various veloci- 
ties and grades. Corrections for wind and special conditions of 
running gear should be made in using this table. 
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"All these methods of tests seemed to give rather unsatisfac- 
tory and varying results, and they are subject to errors of a 
greater magnitude than the value of the effect which it was 
oftentimes desired to measure; therefore I finally adopted 'A 
Drifting Test,' in which the energy stored up, due to the mo- 
tion and mass of the vehicle, expands itself in a time and 
through a space varying with the particular equipment of the 
vehicle as to bearing and running gear generally, and from 
which test the H. P. D. B. P. and watt hours per ton mile may 
be readily and accurately calculated by the most simple for- 
mula. 

"Before going further I would analyze the effort to move an 
electric vehicle over a roadbed, as follows : 



up at all exhaustively, but have considered only a certain few 
of those which were more pronounced. 
"Referring to items by number: 

"i. Motor curves, efficiency, etc., sensibly the same as sub- 
mitted by the manufacturers. 
"2. Motor bearings; not investigated closely. 
"4. Gears;' not closely investigated. 
"5. Wheel bearings. 

"Roller bearings of various kinds were tested. Several of these 
types of roller bearings are too light in their design, and me- 
chanically are bad, the cages being too weak- in their construc- 
tion. I would recommend that the cages be made of one piece 
of steel fitting the rollers with very little clearance. 



DRAW-BAR PULL AND HORSEPOWER PER TON 
Draw-Bar Pull - 375. X (.16 ± .0528 X % Grade). T - 2000. lbs. 

Horsepower = M-br X T ( * s ± .0528 X % Grade) K - 60. lbs 
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"1. Energy delivered by battery and lost in motor (electrical). 

"2. Friction of motor bearings. 

"4. Friction of gears. 

"5. Friction of wheel bearings. 

"6. Traction effects between an uncemented tire and felloe. 
"7. Traction effects between tread of tire and roadbed. 

"A. Effect of chord of tread. 

"AA. Effect of form of face of tread. 

"B. Effect of material of tire. 

"C. Effect on gases in tire. 

"D. Work done on roadbed. 
"8. Wind effect due to motion of vehicle (still air). 
"9. Wind effect due to motion of air which may be favorable 
to or against vehicle. 
"10. Effect of grades. 
"11. Personal equation of the operator. 

"A number of the minor effects noted above I have not taken 



"Straight bronze sleeves gave 18 pounds per ton D. B. P. 

"6. Traction effect between tire and felloe when uncemented. 
It is difficult to make a test of this kind, as valve is apt to shear 
off due to creeping of tire, which is very pronounced when tires 
are not inflated at high pressures. 

"7. Effects between tire and roadbed. 

"A. Chord of tread of tire measured at its surface on road- 
bed perpendicular to axis of wheel influences the traction effort 
(according to my interpretation of tests) for a 5-»nch round or 
flat-tread pneumatic tire of 36-inch diameter, as : 

"C X .0281 = D. B. P. per ton due to this effect only when 
C = the sum of the chords of 4 wheels in inches. See Fig. 5. 

"AA. The form of face of tread. 

"When the tread of a tire is broad and flat it has the effect of 
reducing the chord of tread at the same air pressure, and con- 
sequently reduces the traction effort, or with the same chord the 
air pressure may be reduced, which materially reduces the burst- 
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ing stresses in the tire. These are both material advantages. 

"B. The material of which the tire is built, particularly the 
quality of rubber, has a very marked influence upon the D. B. P. 
or traction effort, which appears in the form of heat developed 
in the substance of the tire, and for a high-grade rubber would 
be a favorable draw-bar pulL 

"The above fact is confirmed by a representative of the tire- 
makers, who stated, upon inquiry, that in rolling rubber of high 
grade the rolls in from five to seven minutes became quite hot, 
and had to be kept cool by cold running water, whereas with 
tougher rubber the rolls have frequently to be heated by steam 
introduced into them. 

"C. In referring to the work done on the gases contained 
within a tire, when a vehicle is in motion, I do not think that a 
very great quantity is absorbed by the gas, although I have not 
confirmed the opinion by experiment. 

"These gases do, however, become heated, due to energy ab- 
sorbed from the rubber, and the pressure is increased conse- 
quently .00366 per °C, that is pressure = 1 + .00366 X °C in- 
crease in temperature. 

"A tire at the bottom may be inflated at say 100 lbs. at tem- 
perature of room (in summer) 32" C. Then we will assume that 
temperature increases due to work done on rubber = I4*C, and 
temperature due to the exposure to sun and rolling over hot 
pavements = say io°C Maximum pressure attained = say no 
above atmosphere. 

"The bursting pressure in 5-inch pneumatic tires when inflated 
at 100 lbs. pressure equals 200 lbs. per linear inch of greater cir- 
cumference, and about 100 lbs. per linear inch of smaller cir- 
cumference. 

"These forces tend to cause a tire to alter its form when in- 
flated. 

"In measuring up a 5-inch tire it was found to decrease in its 
greater (inner) diameter .62 inch, and a 5-inch round tire of 
another make decreased but .2 inch. This peculiarity is due to 
the material used in and to the construction of the respective 
tires. The side lugs of the first 6re are less inclined to leak 
than those of the other, which is caused by the above fact, that 
is to say, the first tire grips rims when inflated, and there is 
little or no strain consequently on the lugs, whereas with the 
others the reverse is the case. 

"In inflating tires an allowance of ten or fifteen pounds should 
be made by tripping valves. 

"D. The work done on hard road beds such as are found in 
this city is, I think, inappreciable, but in running over soft coun- 
try roads this would become a very important factor. 

"It is my opinion that the stresses in a driving tire due to its 
transmitting the power to move a vehicle are not of a suffi- 
cient magnitude to produce any material distortion of its sub- 
stance, and are consequently insufficient to absorb any appreciable 
amount of energy, being rarely over 60 pounds per ton on a 
level, which is distributed between two tires. 

"8 and 9. Wind Effects. 

"10. Grade Effects. 

"11. Personal Equation of Operator. 

"The operator often varies the watt hours per ten miles by 
50 per cent, or more. 

"From a mass of experimental data the conclusions that are to 
be drawn must be classified so that the points which do not of- 
fend reason may be brought into relief, and the information that 
seems to have value with its conclusion obscured, may be kept 
in sight with the hope that further investigation will render the 
subject-matter clear. Of the things that show plainly in this 
investigation, it is quite evident that tire diameter is uppermost, 
and it may be assumed from what has been said, that it is en- 
tirely wrong to keep on increasing the section of the tire, main- 
taining a constant diameter. Moreover, in advocating that tir«s 
be kept in a fully inflated state, it must be borne in mind that 
the term 'full inflation' has to do with a very definite pressure 



that must be disposed of in some more exact way than merely 
to inflate until the tire stands up under the load." 

Approximate Conclusions That May Be Summed 
Up from an Examination of the Investigation 
as Thus Far Conducted 

It was shown in The Automobile in previous efforts that a tire 
will not stand up under the load unless it is of a certain size in 
view of the static load imposed. But the work that tires have 
to do under service conditions cannot be classified as static. It 
follows that a static test will show if the tire is entirely too 
small to be considered from any point of view, but when this 
phase of the problem is disposed of, it still remains to find out 
whether or not the tire is big enough to satisfy the conditions of 
road work. It is in this part of the undertaking that the experi- 
ments show how futile it is to merely increase the section 
diameter of the tire for no better reason than to get around 
the fact that the wheel diameter is insufficient for the purpose. 

From the draw-bar pull point of view as it relates to the air 
pressure in the tires, Fig. 7 discloses information which goes to 
show that the amount of power absorbed in the tires is a wide 
variable depending upon the condition of inflation for a given 
size of tire, and of course the power required to propel the 
automobile increases with the draw-bar pull. In this case, using 
a 4-inch fiat tread, 5-inch Diamond pneumatic tire, with 30 
pounds per square inch the draw-bar pull was approximately 34 
on the scale, whereas with 60 pounds pressure the draw-bar pull 
dropped to approximately 8 on the scale. The scale of abscissae 
on this chart is given in terms of draw-bar pull (D. B. P.) equals 
the draw-bar pull in pounds divided by 2,000. In any tire the 
relation of draw-bar pull to air pressure will be a good index 
of whether or not the tire is properly applied to the car on 
which it rolls, since the draw-bar pull will increase unduly if 
the tire is inappropriately applied, and experiments along this 
line should show something worth while. 

In discussing the problem of excess flexure the reasons for 
this type of deformation may be assigned to two classes, (a) if 
the tire is of the right diameter, but insufficiently inflated, and 
(b) if the tire is too small in diameter, and inflated to its limit 
The life of the tire of the right diameter, even if it is running 
"soft," will far exceed the life of the relatively small tire when 
it is inflated to its maximum, and it goes without saving that the 
life of the mechanism of the automobile will be maximum with 
the large-diameter tire running soft. 

It is obvious, that any undue weight of the automobile will 
mark an increase in tire depreciation that is not to be justified 
either on the ground that castings are cheap and easy to get, or 
on the assumption that a heavy automobile will have an easy 
motion on a rough road under conditions of high speed. It is 
probably true that there is a relation between the weight of the 
automobile and the speed on the road that it can be made to 
travel under conditions of easy riding. Practice shows that a 
heavy automobile, if the mass is properly distributed, may be 
run at a high speed, and the occupants of the car will experience 
a certain amount of pleasure. The tire bill, however, will be 
high, due to the use of wheels of an insufficient diameter, and 
the cost of operation, all things considered, represents an eco- 
nomic fallacy. There is nothing to prevent the reaching of the 
conclusion that relatively light-weight automobiles, if the mass 
is properly distributed, will have a marked influence in favor 
of small tire bills, and as the investigator pointed out in his 
presentation, the moment of inertia of the automobile must be 
regulated. 



When a Lamp Glass Breaks. — When the tail-lamp glass 
breaks, red tissue paper bought from a stationery or toy store 
can be substituted, the paper being either tied round the lamp 
with string or fitted into fhe frame which held the glass. 
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Conserving' Tires — Maker's Problem 

Discussing E-vils of Inappropriate Tire Applications 



Relating how automobiles may be designed so that they 
will roll around the corner with the same ease that 
they traverse a tangent. Joseph Schaeffers presents 
the mathematics of the steering mechanism involving 
the canting of the front road wheels, and the tabu- 
lation from the point of view of wheel-base length 
and canting angle is given as a risume of the 
analytical undertaking. 

MYSTERY and its twin, superstition, engage the minds of 
automobilists while the tires on their automobiles wear 
out If it is a conspiracy, and the tires desiring to 
wear out enlist the services of these mighty generals, mystery 
and superstition, it is conceded that the plan of battle is well 
thought out, and the users of automobiles will have to awaken 
from their lethargy, or heavy drafts will be made upon the con- 
tents of their purses, as a war indemnity, at the brisk demand 
of the tire situation. 

There is no place for mystery and superstition in the tire 
problem, and these gentry should be smoked out When a well- 
made automobile traverses a hard level road on a tangent at a 
reasonable speed, if the tires are big enough for the car, and 
they are inflated to the critical point, they last for a long while. 
In going around corners, there are two conditions of the nego- 
tiation, one of which has to do with the rear wheel performance, 
involving the differential gear which is placed to permit the 
wheels to rotate at different speeds delivering power in a ratio 
to correspond, and the remaining consideration is the one that 
is receiving attention here, involving the turning of the automo- 
bile around corners, so canting the wheels that rolling motion 
will be imparted to them respectively. 

In Copying Existing Examples of Steering Gears 
Draftsmen Perpetuate the Mistakes That 
Were Made in the Effort That They Look 
Upon as a Shining Example of Automobile 
Acumen 

It is not uncommon to observe cars that are designed so that 
the front wheels rotate on their pivots in such a relation as to 
maintain parallelism of the wheels to each other when the auto- 
mobiles are traversing a tangent, but the design frequently fails 
to accord with the further necessary condition, since in making 
turns the center lines of the front wheels form an angle which 
does not coincide with the centers of the rear wheels, whereas 
in good practice each wheel of the automobile rolls on a circle, 
the radius of which has its axis at M. 

It is believed that the most conspicuous failures in designing 
steering equipment are the product of draftsmen who copy what 
they see, either because they are incompetent, counting indolence 
as the most conspicuous example of incompetence, or because 
they have such high respect for the designers who originated 
mistakes that they take them as examples to go by, with the re- 
sult that these draftsmen measure the length and offset of the 
steering knuckle of the cars that attract their notice, and the 
dimensions so obtained are used on the theory that they must be 
right because the automobiles that represent them run, although 
no investigation is made to ascertain the size of the tire bill 
that has to be paid to keep such automobiles on the road. 

Referring to Fig. I it is indicated that the center line of the 



steering knuckles meet on the center line of the car in point A. 
In order to obtain the best results from a steering system of 
this type, the distance between A and the front axle, t. e., X has 
to be made a function of L, the wheelbase, B the distance be- 
tween knuckle-centers, and P max. the greatest possible inclina- 
tion of the inner front wheel when turning the smallest possible 
radius. In common practice, which is not to be sanctioned, 
X = L, or X = 2/3 L, or X = 3/s L. 

As a rule, designers make no difference between the front 
trapeze and the rear trapeze, i.e., the angle <P is fixed in some 
manner and used alike for cars with the cross-rod between steer- 
ing knuckles in front of the front axle or back of it, and the 
same steering knuckles, i e., also the same angle 4> is used for 
varying wheelbases, the writer having found instances where 
for various chassis lengths with the wheelbase running from 
105 to 140 inches the same set of knuckles is being used. 

In some instances the steering mechanism is laid out on the 
drawing board and <t> fixed, so that the center lines of the front 
wheels meet in one point (M) on the center line of the rear 
wheels at the greatest possible inclination of the inner front 
wheel. In this case the wheels run correctly when driving in a 
straight line and when turning the smallest possible curve. At 
all intermediate curves this design will be found faulty and 
causing considerable tire wear. 

Taking as standard values 
L 

— minimum = 1.5 
B 



L 

— maximum = 3 
B 




k ■ -tI— - 



Fig. 1 — Diagrammatic presentation of ■ theoretical automobile turning 
around a corner, indicating the mathematical relation between the length 
of .the wheel baae, the turning radiua, and the canting angle of the road 
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Fig. 2 — Diagrammatic presentation of the front steering knuckle relations, 
bringing out the magnitude of the error as shown 

and 

a max. = P = 35° for touring cars, 

= 40 s for town cars, taxi cabs and freight 

automobiles. 
= 45° in extreme cases, 

we find 

= 55° to be unsuitable, 

L 

<t> = 80* also unsuitable even for maximum — 

B 

The angle <t> then has to be above 55* and below 8o°. Small 
L 

values for — (short wheelbase) and large inclinations of the 
B 

front wheel O max. = 54°) have an unfavorable influence upon 
the proper function of the steering mechanism. 

Fig. 2 shows the amount of the error e which has to be taken 
care of in such a way as to do the least possible damage. It 
is obvious then, that e decreases with increasing 1 and decreas- 
ing r. On the other hand, 1 is usually fixed by the design of the 
car, and r cannot be made too small or the strain upon the cross- 
rod and the knuckle levers would assume undesirable propor- 
tions, besides giving too marked effect to any play that may de- 
velop in the cross-rod ties and pins. 

The scheme as shown in Fig. 3 with offset knuckle spindles 
Oi and Oi tends to somewhat improve the situation and has there- 
fore been adopted by designers. 

L 

Fixing 1.5 as low, and 2.5 as high limit for — we find if 

B 



cross-rod in front of front axle : 
a max. = P max. = 



35" 
58° 

6o° 30' 



40" 
59° 
71° 



45° 
6o° 

72" 



.80 



1.30 



.84 



140 



.90 



1-50 



<t> min. = 
<t> max. = 
X • 

— min. = 
B 
X 

— max. = 
B 

to give the best results, ». e., 
theoretically correct system. 

By making the steering correct for the straight line drive and 
for curves of an intermediate radius corresponding approximately 
to 2/3 a max. we find, 



a max. 



the smallest deviations from the 





X 




L 






= 35°; 


B 

X 


= -53 


B 
L 


X 


= .53 L 


= 40°; 


B 
X 


= .56 


B 
L 


X 


= .56 L 


= 45°; 


B 


= .60 


B 


X 


= .60 L 



If cross-rod back of the front axle, the corresponding values are : 



a max. = P max. = 


35° 


40' 


45° 


♦> min. = 


6o° 


6 7 ° 


68° 


<t> max. = 


74 30 


75' 


76° 30' 



1. 12 



1.79 



o max. = P max. = 35° 



= 40°; 



1.17 



1.86 



= -13 



1.26 



2.00 



B 
X 



= 45°; 



X 

— min. = 
B 
X 

— max. = 
B 

and further, 

X L 
+ .68- 
B 
L 

— = .145 + .69 — 
B B 
X L 

— = .155 + -75 — 
B B 

With these values it will be found that the maximum devia- 
tions from the theoretically correct steering are so small, that 
the elasticity and resiliency of the tire overcome what little glid- 
ing friction there does occur. Of course, every unevenness in the 
road, every shock and jar tends to influence the correct working 
of the steering system by bringing the cross-rod out of its hori- 
zontal position, but these deviations are also inconsiderable. 

The following tabulation gives the radius R of the smallest 
possible curve for cars when T = 56", B = 50" and varying 
wheelbase from 100" to 150" for o max. = p max. = 35 0 and 
= 40° and = 45°. Taking R minimum as given, 

45° 

IS' 6" 
16' 1" 
16.' 8" 
17' 3" 
17' 10" 
18' 5" 
19' 

19' 7" 

it 

20 3 
20' 10" 
21' 5" 



0 max. = P max. = 




35° 


40° 


Wheelbase = 100" 


18' 


6" 


16' 10" 


= 105" 


19' 


2" 


1/ 6" 


= no" 


19' 


11" 


18' 1" 


= ns" 


20' 


8" 


iff 9* 


= 120" 


21' 


4" 


19' 5" 


= 125" 


22' 




20' 1" 


= 130" 


22' 


9" 


20' 8" 


= 135" 


23' 


6" 


21' 4" 


= 140" 


24' 


3" 


22' 


= 145" 


25' 




22' 8" 


= 150" 


25' 


9" 


23' 4" 



Fancy Is a Non-Successful Dictator 

The indiscriminate use of tires of various shapes on different 
makes of automobiles is to be deprecated on the ground that 
all shapes of the threads are not of equal efficiency under a fixed 
set of conditions. Some tires are built to work under heavy 
loads at moderate speeds, and other tires are made to survive 
the wiles of racing conditions, between which limits there are a 
considerable number of styles of treads that suffer or survive 
according to the conditions imposed. In the face of this wide 
range of possibilities the users of automobiles buy tires on a basis 
of some unproven theory, or with an eye to art. 




Fig. 3 — Presenting an offset knuckle spindle which is offered as an im- 
provement over the condition as depicted in Fig. 2 
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Ambition Is for Better Tire Results 

Thought Strays from the Path of Rectitude 



A rather broad assertion on the trend of the tire situation, 
suggesting that ambition is master and that thought 
must be controlled. From the point of view of 
users of automobiles it is feared that thought is under 
a spell every minute that they labor under the im- 
pression that tire bills are a necessary evil to the 
pleasure of automobiling. To realize the fullest 
measure of return for effort it is suggested that 
ambition should drive thought azvay from the morbid 
and allow a healthy glow to bloom on its damask 
cheek. 

MISTAKING thought for its master (ambition), calling it 
a mysterious power, a modern publicist in a learned dis- 
course said many things that, however true, were not 
the progeny of thought, but the wages of ambition. 

Thought is a servant of whom it may be said he is the most 
thoughtless being imaginable. Of all the extravagant beings of 
earth, there are none so wasteful as thought. Instead of getting 
up early in the morning, partaking of a frugal repast, and going 
to work, thought lies abed and dreams of the things that will 
never happen, that never can happen and that would benefit the 
world and mankind but little if they did come to pass. But ambi- 
tion, what of it? It awakens thought and drives it forth to search 
for the missing link in the chain of events that is to make its 
master realize its ideal. 

Ambition must be satisfied, and yet it is the most dissatisfied 
of beings. Between dissatisfied ambition and its servant, thought- 
less thought, the world goes slow, ideals perish and history 
records but a few doings that find lodgment on its pages. 

When ambition is satisfied it must be due to one of two things, 
viz., its frugal wants awaken no envious competitor, or its serv- 
ant thought betakes himself to definitely assigned tasks, wasting 
no hour unless to recuperate the jaded energies for better attack 
of the task that amotion assigns. 

It is a common saying : "Conserve the energies !" Why bother 
with trifles, pray? Is it not true that energy a-plenty habitates 
each sack of wheat in bulging granaries? Must man conserve his 
energies in order that he shall more capably compete with 
draught animals? 

Ambition says, "Not so !" Thought says, "Let us think it over 
together!" Who wins? Shall ambition's mandate be stilled by 
the flightiness of thought? It is the very catastrophe that over- 
takes failure on each occasion that works the downfall of the 
man who admits failure. But the successes. What of them? 
The master hand of ambition disciplines unruly thought and 
drives him forth to pluck the young buds of wisdom, and as they 
are gathered and cured a tea is brewed, and it is of this bever- 
age that ambition sips as it occupies its round on the ladder of 
fame. 

Let there be a famine of the crop! Let thought wander 
from his task! Allow the beggar to split up his energies and 
spread them like a gossamer web o'er the battlefield of life, when 
lo ! merit and his caravan will form a brood and escape ; ambition 
will tumble down and her bruised being, all huddled up at the 
bottom round of the ladder of fame, may never rise again. 

What gross extravagance is thought ! Just to think of it ; this 
indefatigable being in man maintains a never-ceasing activity 
from the time of awakening at the dawn of day until the hour 
of sleep, and in all that time of the 90,000,000 thinking machines 



in this land not one evolves an original idea in a century. 

Of the ambitions that are crushed due to the vagaries of 
thought there is no record, but of the pearly thoughts that raise 
man up there is a record. The reason for this lies in the sparse 
count of the pearls and the lack of any difficulty in counting 
them. 

It is a habit of thought to be satisfied with any new ground 
that it may burrow into; evidently it throws dust in its own 
eyes, and with self-satisfaction it lulls its being into a dream-like 
slumber. Unless the taskmaster, ambition, cracks the whip 
around the ears of the sleeper he will slumber on in his blissful 
ignorance, allowing ambition to sit on a nest of decaying thought- 
eggs, and the latter, poor being if she is not alert, will dwell 
upon the eagles that she is going to hatch out until a day comes 
when the stench reaches her nostrils and she departs from the 
nest with a mangled will. 

Of thoughts, let it be understood, they are flowing as a raging 
torrent, from flood gates that have stood ajar through aeons of 
time. 

Of ambition, of the type that is easily subdued, the world has 
its pyramids, and, if crushed, ambition at least has the virtue 
of having fallen from a great height. 

Thought Has a Habit of Straying Away with 
Good Tire Ideas and Losing Them — Ambition 
Favors a Better Plan 

The best proof of the recklessness of thought will be found 
in the tire business. Of the thousands of expressions of thought 
that have passed current long enough to deceive participants 
there is but a dim record; it would take a thick book to record 
them all! The work that has been done on mechanical equiva- 
lents of pnmmatic tires, in other words, spring wheels, however 
monumental and futile, represent stray thought — nothing more. 
Scientific investigation, such as ambition favors, would point to 
the fallacy of the plan of the average mechanical contrivance 
that is used in the making of spring wheels without a stroke of 
work or a dollar of cost. 

In the field of pneumatic tires, of the thousands of failures 
that are on record, it is plain that thought has held the reins 
and driven with a reckless hand. Of the pneumatic tires that 
have made a name to conjure by, it is assured that ambition was 
at the bottom of the effort. But the ambition of the user of 
automobiles, considering him broadly, is not to point with pride 
to the largeness of the tire industry ; he is in hopes that he may 
ultimately point with pride to his automobile — the idea is to be 
able to say: "My automobile is helpful to me; I get enjoyment 
from it; profit resides in its use, and I am a better citizen, due 
to its use." 

The thought of "cashing in" while the opportunity affords, 
which thought is harbored by quite a number of those who oc- 
cupy positions in the automobile business, is a poor one from 
the point of view of utility ; the problem of economics was never 
worked out by the type of man who is most concerned about 
how to "get his"! The classification of the type of mistakes 
that thought scattered into the making of tires is nothing as 
compared with the errors of judgment that users indulge in — 
thought controls these errors and it remains for the users of 
automobiles to awaken ambition, drive it forth and tell it to 
make thought mind. 
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Used Automobiles Confront Dealers 

How to Sell Cars for Cash Is tHe Problem 



The inventor of the horse-trading art must have sold his 
patent right to the automobile industry, or some 
other equally fatal malady must have crept into the 
being of the users of automobiles according to this 
story, and the practice of taking worn-out automo- 
biles as a large part of the consideration in the pur- 
chase of new cars is the basis of discussion, leading 
up to a somewhat extended plan, which has for its 
foundation the idea that money is what the makers 
of automobiles must get for their cars. 

FIXING the selling prices of automobiles on a basis of 
equity requires that the items be classified, including, (a) 
the cost of material plus 10 per cent; (b) the cost of 
labor plus "overhead"; (c) the cost of advertising; (d) the cost 
of demonstrating and selling ; (e) the cost of teaching customers 
how to get a return on their investment; (f) the cost of ill-ad- 
vised dealings, such as may be traced to competitive abuses, or 
the supine methods that come from having a bath towel spine; 
and (g) profit. 

The difference between theory and practice is of considerable 
magnitude, at least in the automobile business; theoretically, in 
counting the cost to get the selling price of automobiles it is 
not necessary to allow for competitive abuses, and the leaks 
which abound in the absence of a plan. As a matter of cold hard 
fact, in the practice that obtains in the automobile business, the 
cost to the makers that may be directly traced to selling abuses 
is a large percentage of the total selling price, and, unfortunately, 
this extra item of cost is eating the profits of the business, and 
there are users of automobiles who labor under the false im- 
pression that they obtain a considerable and direct benefit as a 
result. 

It is a short-sighted policy on the part of the purchaser of an 
automobile who insists upon getting a new car for a few dollars, 
including his old "junk pile," a pair of shoes and a decrepit 
lamp. The makers of automobiles will not be able to meet their 
pay-roll with "junkers," shoes and lamps — the workmen in the 
shops do not seem to be accommodating. But if workmen are 
exacting when they line up in front of the pay office, they are 
no whit more so than the vendors of steel, castings for cylinders, 
aluminum products, body work, or tires — they all want coin of 
the realm. 

There is no evidence available of a substantial character that 
will show conclusively that makers of automobiles are reaping a 
harvest of reward ; dividends are meager in many cases, paper in 
some instances, substantial in the places where the managing 
director's head is poised on one extremity of a real backbone, 
and vanishing for the rest. 

It Spells Destruction to Incur a Fixed Cost and 
Put Up with a Variable Selling Price, Taking 
Part of the Latter in Worn-Out Automobiles 

Referring again to the purchaser, if he participates willingly in 
a plan that will give him a good automobile in the first instance, 
and a bankrupt maker as his sole reliance when he wants repair 
parts, he abandons his investment to the wiles of chance, and he 
is the loser by the difference between an automobile that can be 
maintained, paying for its keep, and justifying its existence, and 
a car that will stand as a dead loss, excepting for two years' 
service. 



Placing the responsibility for the poor plan that seems to rest 
contentedly in the being of the automobile art is a difficult thing 
to do. The makers of cars appoint agents of the class who are 
willing to pay a deposit on each car ordered, paying the balance 
cash on bill of lading. It would appear on the face of this plan 
as if the makers of automobiles are adequately protected, and it 
would seem to be the duty of the dealers, under the circum- 
stances, to hunt around for success. 

The face of this plan is not to be described as frank. True, 
the dealers must gather a harvest of success, or go to the wall 
They are busying themselves in the undertaking, but the going 
is bad, the speed is high, and the non-skid chains are making a 
poor record to abide by, so that the wall is uncomfortably close. 
The reason for this unfortunate state of affairs may be traced 
to two things, one of which is beyond the control of the dealers 
and has to do with the fairness of the makers. It is not unusual 
in these days to discover that dealers are not protected in their 
territory, and makers of automobiles, after they get a deposit 
from their duly accredited dealers, appoint a sub-agent in the 
person of every citizen who is willing to buy a car, and these 
makers know perfectly well that all such citizens are mere buyers 
of automobiles, who should be compelled to go to the duly 
accredited representative of the maker in the district in which 
they reside. In the meantime, the dealer must say "good morn- 
ing" to the rent man on the first day of every month ; he must 
say "how-do-you-do" to the electric lighting bill when it comes 
in, and it keeps its appointment with the precision of the tick 
of time; the dealer must replace the tires that are worn out in 
making demonstrations, take the automobiles as they come from 
the works and tune them up, and do all of the other things that 
will attract the attention of the buying public for the making of 
a favorable impression. 

The Foundation of the Structure Must Be 
Revamped — The Dealer Is Not the Man to 
Undertake the Reform 

How a dealer can face his obligations, considering the burden 
that the makers unload upon him, if he accepts second-hand 
automobiles in part payment for new cars, it is impossible to say. 
The idea that the makers of automobiles are not concerned about 
this matter is too short-sighted to pass current. If a dealer 
signs up for 500 automobiles, and he goes to the wall before the 
half of them are sold, the maker will have 250 automobiles on 
his hands to dispose of after the selling season disappears. The 
profit on the output of the plant will be shattered by the blow 
that this failure will deliver, and the reputation of the maker 
will awaken on a gloomy day, and, arising from its bed of in- 
security, it will go in quest of a bath of immunity, and it will 
go in vain. 

In putting out a fire it must be split into wings, and each wing 
must be attacked separately with quenching fluid. In the natural 
course the fire of trouble that confronts the automobile situation 
has its classifications of inflaming material, and the taking of 
second-hand automobiles as part payment for new cars is the 
main topic. Granting that it is a makers' problem to cope with 
this evil, it may be conceded that no one maker should be en- 
cumbered by the enormous effort, and the next step, if logic is 
to abide in the concept, suggests that a plurality of makers 
participate in concert — why not all of the makers? 

It is not the purpose here to infer that all of the makers of 
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automobiles should join hands in the manufacturing problem. 
The individual companies should enjoy the advantages of their 
acumen and enterprise unmolested by the restraint that neces- 
sarily follows concerted action, but the very acumen that sug- 
gests the desirability of freedom in the manufacture and ex- 
ploitation of product points to the necessity of concerted action 
for the purpose of suppressing evils of the type that are so over- 
powering in their strength as to render the individual effort 
futile. , 

It would take a man of some stamina to manage the second- 
hand business jointly for all of the makers of automobiles; he 
would have to tell the dealers, through accepted channels, that 
they must not induce an owner of a car that is capable of service 
to get rid of it for no better purpose than to buy another auto- 
mobile. He would have to decide whether or not the second- 
hand automobiles as they come to him are to be repaired and 
resold, or to be scrapped. As an undertaking it would mean 
that the better part of 100,000 automobiles would pass through 
his hands within the next two seasons, and it probably would be 
for the good of the automobile business were 50,000 of these 
automobiles scrapped, rather with the expectation that the re- 
maining number might be repaired and resold, and that the 
profits accruing from this part of the enterprise would cover 
the cost of the scrapping of 50,000 cars, and the makers of auto- 
mobiles would then create for themselves a market for 50,000 
automobiles on a clean and wholesome basis. 

The users of cars, under a comprehensive plan, would be 
placed in a position to realize an equitable value on their worn- 
out automobiles; they would not have to dicker with salesmen 
on a horse-trading basis, and the selling establishments of the 
various makers would be freed from the thraldom of tinkering 
with the selling price. 

In the Execution of a Plan the Many Rami- 
fications Will, Have to Bear Witness to an 
Exacting Effort 

It is timely to make the point that an unstable selling price, 
when it has to do with a commodity that is not absolutely neces- 
sary to purchasers, depresses the volume of business in proportion 
as doubt creeps in. Automobiles are not absolutely necessary to 
purchasers, that is to say, a man does not have to buy a car to- 
day, to-morrow or next week; a reasonably patient citizen can 
wait until next summer. If there is any question about the sell- 
ing price, the average citizen will wait, and he will wait until he 
is satisfied that his money will bring him just as much automo- 
bile value as the same amount of money in the hands of some 
other citizen. It is a great mistake, under these conditions, to 
inject uncertainty into the selling department, and on the face of 
it, if second-hand automobiles are accepted in part payment for 
new cars, the selling price cannot be fixed, due to the fact that 
no two second-hand automobiles can be of exactly the same 
value, and chance is the biggest element in the whole proceeding. 

Instantly the mind touches upon the executive side of the used- 
car problem, the ghosts of a hundred troubles bob up serenely. 
It is hard to relate the process by which all the makers of auto- 
mobiles will consent to join each other in an issue that will have 
for its purpose the alleviation of the used-car problem. Per- 
haps the enormity of this problem can be illustrated in a very 
simple way. In Kentucky, family feuds are fierce and war-like; 
the various wings of families disagree upon many points, and 
they fight their battles and win their way without a thought of 
accepting the assistance that one branch might readily extend to 
another were they a little more neighborly than their reputation 
seems to indicate. But if the head of one wing of a family dies 
they will all join hands in the fitting burial of the deceased, which 
goes to show that they only disagree in their prosperity, and they 
join issues in their misery. 

The misery end of the automobile business is all that this sub- 
ject is intended to cover, and if the fierce brand of mountaineers 
can bury the hatchet long enough to help at the obsequies of a 
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fallen enemy, why should the makers of automobiles balk at the 
mere matter of entering into a relation that will suppress misery, 
give an impetus to progress, wipe out the greatest obstacle to the 
furtherance of the automobile business, and make provision 
whereby the customers of the trade will know the value of a 
name-plate after the car that bears it becomes too rickety to con- 
tinue in service ? 

It requires no further argument to show that the makers of 
automobiles will be justified in burying the hatchet if it gets in 
the way of success, and it has been said that the second-hand 
problem can be handled without infringing upon the enjoyment 
of liberty in the building and exploitation of new automobiles, 
leaving it to some man of caliber to work out the details of the 
method that must ultimately come, so that the purchasers of auto- 
mobiles will know when they buy any one of the many makes of 
cars that no agent will come around and try to induce them to 
part with an automobile before it is worn out, but that the name- 
plate of the car will be worth a certain percentage of the original 
purchase price, and that the purchase price of a new automobile 
will be that as indicated in the literature of the maker, in other 
words, the list price. 

In considering the details of this plan, assuming that 100,000 
automobiles will have to be replaced within the next two sea- 
sons, remembering that the average selling price of the automo- 
biles made during 1910 was in the neighborhood of $1,600, assum- 
ing that the name-plate of a worn-out automobile is worth 30 
per cent, it means that the purchaser, considering an average 
case, would get $480 for his car from the second-hand mart, and 
that he could take his choice between taking $480, and keeping 
the car. 

Continuing the discussion on a basis of 100,000 automobiles to 
be handled, it might be inferred that the director of this under- 
taking would be able to salvage 50,000, and that by overhauling 
them, getting repair parts from the respective makers, the aver- 
age value of these automobiles would be increased to double the 
name-plate value of the worn-out automobiles, so that those who 
are willing to ride in second-hand automobiles could get one for 
$960 as an average proposition, and it is not too much to expect 
that the 50,000 automobiles so repaired and sold would pay for 
the handling of the 100,000 automobiles, one-half of which could 
be scrapped, and the makers of automobiles would benefit by 
this plan, (a) by creating a market for 50,000 new automobiles, 
(b) by removing from the market 100,000 automobiles, thus sav- 
ing the automobile reputation, and (c) by furnishing the repair 
parts that would go into the 50,000 revamped cars. 

Service Departments in the Many Centers 
Would Combine for Effective Work, Reaping 
Economies as a Direct Result 

The advantages as above recounted are in addition to the main 
question. The principal idea is to be able to sell new automo- 
biles for money rather than to take some money and an old car. 
The fact that an agent might have good judgment and turn an 
honest penny by making a good "horse trade," is not a good 
foundation for the continuing of the upsetting conditions that 
are creeping in as the direct result of the second-hand car com- 
plication. Moreover, if an agent takes a second-hand automo- 
bile in trade he must take time to sell that car, and even if he 
reaps an apparent profit, it stands as a dead loss, due to t|e fact 
that a second-hand automobile is harder to sell than a new car 
of reputation, and the agent who is compelled to shut down his 
new work while he devotes himself to the selling of a second- 
hand car is eating up his customers and his time, and the maker 
who relies upon him for result is being eaten up by overhead 
charges, whereas if the agent would sell the output in a timely 
way, the cost of building the automobiles would be reduced be- 
cause of their prompt movement, which can only be traced to 
the diligent effort of the type of agent who confines himself to 
the work in hand, and declines to be flagged by a second-hand 
automobile. 
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The millions o< dollars that are being put into service depart- 
ments all over the country sap the vitality of the automobile 
business because they absorb capital, which is devoted to "salv- 
age," instead of to the manufacturing of automobiles. In the in- 
surance world, the salvage corps is looked upon as a necessary 
evil, but as an evil it is supervised and suppressed to the lowest 
working limit Moreover, the insurance companies take a loss 
with equanimity rather than to take overmuch time in adjusting 
claims. That the insurance companies display wisdom is proven 
by their success. In the automobile business, the idea of having 
an enormous salvage corps is abhorrent from the economic point 
of view, for the very simple reason that it is "truckling in swill." 
The same idea is depicted in the plan whereby the crumbs that 
fall from the rich man's table are gathered up, in other words 
salvaged, for the benefit of the fellow whose energies are at such 
a low ebb that he considers himself in good business subsisting 
upon the crumbs. Utilizing this old-fashioned illustration just 
a little further, it requires no acumen in arriving at the con- 
clusion that the man who is satisfied to feed on crumbs would be 
worth more money to the community were he compelled to go 
to work. The good of the automobile industry is in precisely the 
same fix. The thing to do is to build new automobiles to supply 
the demand, and after they are worn out in legitimate service, 
they must be reduced to raw material by the scrapping process, 
and everything points to the absolute necessity of concerted 
action on the part of the only men who can control the situa- 
tion, which will give to the users of cars the service for which 
they pay, and to the makers of automobiles cash for their output. 



American Cars Abroad 

Statistics show that with each succeeding year the automobile 
manufacturers of this country increase their exportations 
over so per cent., the gain in 1910 over the previous year be- 
ing nearly 70 per cent. 

THE increase in the sale of American-made automobiles and 
parts to customers in foreign countries during the last three 
years has been something remarkable, as the official statistics of 
exports show. The ensuing table gives the result : 

Nation. 1910. 1909. 1908. 

Canada $5,021,043 $2,437,042 $1,115,540 

United Kingdom 2,755,592 2,059,210 1.T28.704 

Scattering, Europe 764,463 335,675 J17.172 

France 753,204 846,136 360,449 

Britiah Oceania 748,933 304,452 87,543 

Mexico 689,903 494,238 312,603 

Scattering Alia, etc 599,756 191,448 129,968 

South America 519,160 240,453 126,285 

Wat Indies. 412,588 337,414 198,078 

Italy 377,570 224,068 248,519 

Germany 331,754 181,087 158,979 

Other countries 216,150 136,394 64,754 

Total $13,190,296 $7,786,617 $4,948,594 

The grand total of automobiles and parts is thus shown to 
have been $25,925,186 within the period of three years. 



The trend of events points to the future better understanding 
of the radiator problem and to the fact that carbon is formed in 
the combustion chamber of the motor if the radiator fails to do 
its part. 



Heavy Spring's vs. Deep Cushions 

■ 

The Problem Is to Prevent tHe Breakage of Springs 



Illustrating a type of automobile with 24-inch cushions 
on the seats, the idea being to impart initial supple- 
ness to the seat proper, and to extend an extra 
measure of rigidity into the chassis springs in order 
to prevent spring breakage, through the simple ex- 
pedient of using enough material in the springs to 
keep them from wearing out too soon. 



MAKERS of automobiles find it extremely difficult to pre- 
vent chassis springs from breaking, notwithstanding the 
use of alloy steel, and the employment of every device 
in the heat-treatment field, to induce in the materials of which 
springs are made the fine qualities that will enable them to per- 
sist under the rigors of their exacting service. Resort is made 
to the principle of the long pendulum in the designing of springs, 




Fig. 1 — Side elevation in part section of a touring body of the deep-cushion type, suggesting the use of stout springs on which to suspend the chassis 
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and enough material is put into them to 
assure the proper clearance between the 
side bars and the axle under the condi- 
tions of static loading, whereas for the 
rest, dependence is placed upon fine grades 
of steel to handle the kinetic work. 

But a good spring is only to be had if 
the fiber strain in the section of the 
metal is close to the elastic limit, that is 
to say, if sole reliance is put in the 
springs to induce the conditions of easy 
riding qualities. Under these conditions, 
the springs cannot last for a long time, 
since steel, if it is flexed to a point ap- 
proaching its elastic limit, will fall a 
victim to fatigue, and the crystalline 
structure that is born during the period 
of undue flexure is too treacherous to 
be tolerated in a high powered high 
speed automobile. The first remedy that 
suggests itself to the designer is the use 
of an extra measure of material, bringing 
the pounds of steel per foot of energy up 
to a more equitable level. But in thus 
proceeding, it is a clear departure from 
easy riding qualities, and the poor per- 
formance of a "lumber wagon" is all that 
can be realized if this route is taken in 
the quest for success. 

An excellent; way of satisfying the con- 
ditions for easy riding without stinting 
the springs comes with the use of deep 
cushions as shown in Fig. 1, the side of 
the body being cut away with the seats sectioned to bring the 
construction of the cushions of the seat into view. These cushions 
are 24 inches deep, and in addition to being padded, a nest of 
spiral springs are used, so that the initial suppleness that is or- 
dinarily to be expected from the springs that support the chassis 
resides in the construction of the cushions. By thus proceeding, 
it is found possible to add a considerable amount of material to 
the chassis springs, thus taking them out of the zone where 
crystallization and failure hovers around, and on the whole it has 
been found that this combination of deep-cushioned seats and 
relatively rigid springs produces a better performance than has 
been experienced in the other way, and the plan has the decided 
advantage of eliminating spring failures. Moreover, it is feasible 
to use standard grades of spring steel in this work, and the cost 
of the automobile, taking it on the whole, is considerably reduced 
in the face of the fact that the results are more satisfactory. 

Among the remaining innovations that are to be ascribed to 
this body construction, attention is called to the housed-in gaso- 
line tank at the back of the tonneau, with a storage place for 
tools in a small compartment at the rear of the tank, and re- 
ferring to Fig. 2, which is a plan and elevation of the body, 
it will be seen how the tires are slung at the back without ob- 
structing the filler of the gasoline tank, and leaving the door 
of the tool compartment in an accessible position, the latter be- 
ing smaller than the inside diameter of the tires. The body is 
of the fore-door type with an overhanging cowl, and in the ele- 
vation it is fitted with a top, showing the' arrangement of the 
windshield and other nice relations. The front of the car is pro- 
vided with a shield to protect the radiator, and for general tour- 
ing work metal boxes with water-tight covers and suitable locks 
are placed on the running board. 




Fig. 2 — Plan and elevation of a deep-cushion type of touring body with a housed-in gasoline tank 
at the back, providing for the storage of tools, and the strapping on of spare tires 

How It Is Done Nowadays 

In the olden times, when the equine held sway, the progress of 
royalties about their dominions was fraught with much of 
pomp and splendor — in this era of the automobile there is a 
whiz, a rush, a cloud of dust, and the spectacle is over. 
That's the way the King of Italy does it. 

TIE streets of Rome, Italy, may be swarming with traffic, in 
the busiest hour of the day. Of a sudden, the shrill reveille 
rings out — Ta-rant-ta-ra ! Ta-rant-ta-ra ! Ta-rant-ta-ra ! Instantly, 
all traffic stops. The vehicles plying along in opposite directions 
part in the center of the thoroughfare. A huge gray automobile 
with caparisoned chauffeur and Royal Aide-de-Camp whizzes 
along, to the accompaniment of renewed blasts of the trumpet. 
The people stand in anxious anticipation. Presto ! A tremendous 
white automobile rushes out of space. In it rides a man small 
of stature, but mighty of title. The white machine flits by as 
though shot out of a catapult — away it goes, like a will-o'-the- 
wisp, as the bright hues of the uniformed occupant with his Aide 
de-Camp impress the eyes of the beholders. King Victor Em- 
manuel III of Italy has passed. Traffic resumes its normal gait. 



Dampness Affects Body Varnish — Damp, ill-ventilated gar- 
ages cause a great deal of varnish and surface spotting difficult, 
and often impossible, to rid the surface of. Frequent washing and 
sun baths assist to both prevent and cure the evil. If this treat- 
ment fails, rub the surface down and revarnish. 



Taxi Drivers' Free School 

Fearing lest there be a dearth of chauffeurs for its vehicles, a big 
motor cab company in London has opened a school where 
candidates for positions may receive free instruction. 

THE British Motor Cab Co., located in the Pimlico district of 
London, has established a school of instruction to taxicab 
drivers at an outlay of $3,500 to $4,000 per month to the club, 
for the purpose of fitting chauffeurs for positions. The school has 
been open since January, free of cost to candidates. There were 
450 of these men who were sent to Scotland Yard to be examined 
and out of the number, only 32 passed on the topography of 
London's streets. This condition of affairs has sent a thrill of 
fear through the taxicab owners, lest it shall happen that there 
is a scarcity of drivers in the near future. 
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of Second-Hand Car Trade 

Dealing with the Buying and Selling Phases 



Whether buying or selling a second-hand car the owner 
should seek the advice of some competent person who 
can advise him if he is not conversant with the propo- 
sition before him. Supervision is necessary in the case 
of the seller and buyers must be prepared to spend 
time and money before deciding. A friend is a bad 
adviser in the selection of a second-hand car, because 
if the car breaks down so does friendship. 

THE tricks and wiles of the second-hand car trade are so 
numerous that it would take many more pages of this 
magazine than are at present available to go into them 
thoroughly. Never was the saying "Caveat emptor" more ap- 
propriately used than when speaking of the second-hand propo- 
sition in general. When purchasing a new car there are sundry 
considerations that confront the buyer, and it is no easy task 
even then to discriminate between mere salesman's talk and 
facts. To probe to the bottom of the situation the first question 
to be decided is: "Why did the previous owner forego the 
pleasures to be derived from the possession of this most estimable 
and luxurious car?" The reasons put forward are various. 
One is — and it is sometimes true — "Because he bought another 
car of larger power." Other reasons the wording of the various 
alluring advertisements in the daily press will furnish; as for 
example: "Going abroad," "need cash," "ill health," and so on 
ad infinitum. Such allurements as "snap" and "worth double the 
price" are purely the concoctions of the person who draws the 
advertisement. The words "just overhauled" are forever recur- 
ring, and the strictest investigation as to who did the overhauling 
and its exact extent should be made by the prospective buyer. 
Some people think that when they have ground the valves in 
and cleaned the motor down with a little gasoline the overhaul is 
complete. 

The Buyer Needs to Have Lived in Missouri 
All His Life and Just Come from That State 
When He Begins His Treasure Hunt 

If the buyer starts on his peregrinations with the idea that New 
York, or any other city for that matter, is hiding gold dust in the 
shape of automobiles that can be had for the price of silver he 
had better return to his native State, and -have another guess. 
There are no doubt reputable firms selling second-hand cars who 
will not place on their books anything they do not consider, after 
examination, to be in good condition; but, sad to relate, they 
are few and far between. One has to be prepared in the second- 
hand car hunt to come in contact with the unscrupulous class of 
dealers. 

A golden rule, and one that will never fail, is to hold on tight 
to any money until the car is out in the street throbbing ready 
for delivery. Deposits are not to be considered under any cir- 
cumstances ; if some one else comes along and buys the car over 
one's head, be thankful that he got it. If a car is being offered at 
a low price through a dealer there is something the matter with 
it He is not a philanthropist and usually exacts his pound of 
flesh. Business is business with him and if he can buy a car 
for $500 and it is worth $1,000, $995 would not tempt him very 
much. The first price quoted is invariably a ballon d'essai, to 
feel the pulse of the buyer. A counter-offer is always expected 
and on this account the first price may seem somewhat high. It 
remains for the buyer to do the pulse feeling, and if he cannot 



get the car at his price he should "pass it up." These may seem 
platitudes, but in the eager moments of price wrangling and a 
tickled fancy they are apt to be lost to sight 

Never be in a hurry about the purchase of a second-hand car ; 
it may have been on the floor for months, although the salesman 
says: "It came in yesterday." Unless the buyer is experienced 
in cars, in which case few of these remarks will apply to him, 
it is cheaper to employ a competent, reliable engineer to look the 
car over and pay him a fee for so doing. That seems reasonable 
and plain sailing, but therein lies the first pitfall. There are 
engineers and engineers, and it is not an unknown happening to 
find the engineer in cahoots with the "second-hand" man. Sales- 
men usually work on commission and are pleased to split it with 
anyone who can influence a sale. Who can do it better than 
the engineer if he desires to prostitute his calling and become 
a Judas to his employer? This in a measure would eliminate 
the engineer, but anyone with a reputation would not spoil his 
whole career by such underhand methods. It is cheaper to pay a 
good price for advice than to become saddled with a several hun- 
dred dollar "junk pile." Preliminary to the engineer's visit it 
is as well to make a selection of possibilities that would come 
within the bounds of the purchaser's ideal and extent of his 
pocketbook. Paint is skin-deep and costs very little to buy. Dig 
down deep into things mechanical! Never take "Oh! we can 
fix that" for an answer. Make them do it, and if they are not 
so inclined drop it like a hot coal. 

A run around the block is no test, but in fairness to the seller, 
as his time is valuable to him and gasoline and man's time cost 
money, offer a small sum as a proof of bona fide to have a run 
of, say, ten miles or more, and in the case of a purchase the hire 
money to be deducted from the bill. Never have verbal under- 
standings about second-hand cars. Black and white are the 
only proofs, and they should have the signature of a responsible 
officer of the company. These gentlemen are often in the back- 
ground, but are always within easy calling distance. The 
salesman has to earn his living and is not responsible in some 
cases for what he says. The proprietor is differently situated, 
however. It is no uncommon occurrence for the owner of the 
second-hand emporium to repudiate his employee's statements 
after the unwary buyer has paid over his hard cash and wants 
it back and starts telling of all the car was supposed to do 
and what it does. This is part of the business and is nothing 
more than pantomime for at least two of the actors. Tires cost 
a lot of money and in the majority of cases they are old and 
hanging together by a few threads. The reason for this will be 
found out later in the story. There is a dearth of accessories on 
the car, and the reason for this will be the same as the condition 
of the tires. There remains the body and chassis, not taking 
into consideration the windshield and top, if such are left on the 
car. 

Before Purchasing a Second - Hand Car It 
Should Undergo a Critical Mechanical Ex- 
amination at the Hands of an Expert 

The first place to look at on a car is the gear box. Have the 
lid removed after other smaller preliminaries have been gone 
through with, such as starting the motor and feeling the steering 
for backlash and a glance at the upholstery for wear due to 
friction. If it is worn, somebody must have sat on it sufficiently 
long to wear it — a good indication of 5,000 miles running. If 
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the gears are in good condition it will show either of four things, 
viz. : 

1. The car has not run much. 

2. The previous owner or driver was careful. 

3. That they are made of good materials. 

4. That they have been renewed. 

All first-class qualities, except the last, which is in itself, how- 
ever, a hopeful sign. 

If the gears are not in good condition, beware! They are an 
excellent barometer — a good piece of metal properly treated 
should not show much evidence of wear after 20,000 miles; con- 
sequently they cannot be taken as a means of telling age. But if 
the material is poor, 2,000 miles will show the ravages of wear or 
carelessness in the previous owner's hands. Both are equally 
bad and the car should be immediately "passed up." 

If the motor is inclined to "race" when standing still it would 
be well to pass that particular car by or call again later when it 
has been "fixed." 

This leads to the main point of the theme on the part of the 
buyer. "Fixing" is an art, and the man who does this work is 
worth his weight in gold. Is it not he who with his deft fingers 
puts those "Meisterstuck" touches here and there that make 
things "go" for a short while? If he would only speak, what 

a story he could tell! How that old 16-horsepower 's 

rear axle was noisy and he filled it with sawdust and cork chip- 
pings, and the way he had to hold the clutch in with his heel 
over the slightest grade, not forgetting that for the 10 o'clock 
appointment he was waiting a block away, letting the motor coo) 
off, even taking the trouble to go to the saloon on the corner and 
fill up the radiator with cold water, and with pride call the pros- 
pective buyer's attention to it to show how cool she kept ! But that 

is forgetting the 40-horsepower . How he changed the 

magneto and carbureter for the run and put the old ones back 
afterward and packed those timing gears with heavy grease to 
deaden that awful rattle are inside secrets. Goodness knows 
what would have happened had there been any real necessity for 
the brakes. There was no foot brake at all and the side brake 
shoes were burnt out. If he were to become talkative you 
would find out that the first and second speeds on another car 
were useless and that it was necessary to start on third speed 
with the clutch slipping for half a block to prevent the motor 
stalling, and that he filled the base chockfull of oil, as the lubrica- 
tor was out of order. ' 

If There Are Poor Tires on the Car Stipulate 
for Good Ones Even at a Slight Extra Expense 

Such tricks he could tell by the score. He is much in the same 
position as the magician who does wonderful sleight-of-hand 
tricks that bewilder the average public. To the initiated such 
feats are purely a matter of adeptness and much practice, and 
so it is with the mechanic. The engineer will be able to see 
through any deception if he knows his business. A favorite 
method, and one that often works, is to feign indignation when a 
critical examination is about to be performed. The seller charges 
the buyer with want of credulity and sometimes even goes so 
far as to say that he does not care if the car' is bought or not 
That is entirely a matter for him to decide, and as he is osten- 
sibly there for business such trivialities should not upset the 
equanimity of the buyer. It never pays for the buyer to show the 
slighest spark of zeal; to the contrary, a matter-of-fact uncon- 
cern will draw out the seller to a marked degree. 

Some indication of the methods under which the cars find 
their way to the second-hand stage will help the buyer to better 
understand the situation and perhaps serve as a caution to those 
who have cars for sale. 

There are three methods of disposing of second-hand cars; 
first, by private treaty, where the seller acts as his own agent, 
inserting advertisements in such periodicals and daily papers as 
make a specialty of such advertisements. The method of pro- 
cedure is to fix a price that one is prepared to take for the car 



and draft a truthful advertisement stating the make, horsepower, 
year of manufacture, type of body and accessories that form 
part of the equipment The price may be stated or not, as the 
seller chooses, but it is usual when stating a price to allow a mar- 
gin for counter offers and eventual commissions. A large propor- 
tion of the resulting replies are from brokers and dealers who 
either offer to sell the car on commission or who say they have a 
purchaser for such a car as the one advertised. Others are 
bolder and offer to buy the car outright. Others again will offer 
to take the car in and house it free and sell it. 

Wherever Possible It Is as Well to Deal with 
the Intending Buyer Direct 

The buyer prefers it and feels more at home. Offer to have 
the car inspected by an expert, but should this gentleman make 
any overtures with reference to a commission for his services, 
so that he is serving two masters, it is the duty of the seller, in 
fairness to himself and to the man who is employing him, to in- 
form the prospective buyer of what has taken place. The buyer 
will be very thankful for such knowledge and will be more in- 
clined to believe the seller than his "expert" 

In the case of brokers their method of procedure is much the 
same as the one above outlined. They have to keep lists of cars 
that are for sale and they insert advertisements also. The type 
of advertisements are sometimes alluring and when the buyer 
calls it is a most strange thing that usually the car has been sold 
the day before, as the advertisements are often fictitious. The 
broker, having in hand a prospective buyer for a car, scans his 
list to find something similar that might interest him. The list 
is made up of cars of private owners, who may desire to sell, 
and as there are no charges unless a sale is effected, there is no 
harm in allowing the broker to list the car, and the possibility of 
a sale will be increased. Trial runs, however, are the sore spot 
in the scheme. A broker will in some cases force his client to 
take a run in a car that he has access to readily to keep him 
"sweet," so to speak. Appearances are sometimes deceptive, and 
a homespun-clad countryman will often prove to be more in- 
clined to buy than the glib-tongued gent with immaculate style. 
The latter probably has nothing better to do, while the other may 
be on business bent. 

It is not every one that has the time and inclination to be 
burdened with the selling of a car and for such there are sales- 
rooms open where the car will be taken in and housed, cleaned 
and sold on a commission basis. There is a saying that there is 
more roguery in car selling than in horse dealing. Be that as it 
may, it is a well-known fact that the seller is foolish if he starts 
out with the idea that every one in the business is an angel. The 
better course to pursue is to think in the opposite way and 
thereby eliminate any chance of being worsted. . Unpretentious 
places should be avoided for two reasons, the first being that the 
car will not improve in squalor, and secondly, that garages, like 
mushrooms, spring up in the night and the proceeds of the sale 
of a car or two may give their owners a long search for their 
money. Such cases are not without precedent. References to 
satisfied customers of some standing or to some reputable dealer 
in cars should settle the question as to whether or not the par- 
ticular party is fit to be entrusted with the equivalent of the 
seller's money. 

Verbal understandings are of no use in a court of law, conse- 
quently it behooves the seller to have everything put in writing. 
The contract offered by the agent — for such he becomes if a 
car is entrusted to him for sale — are usually worded in such a 
manner that the seller has very little chance of seeing his car for 
some time once he has handed it over. There is one clause that 
looks quite harmless, but should be rigorously deleted. It refers 
to the question of time that the car is to be held on sale. Thirty 
days is often the period, and there is a proviso that in case a 
deposit is received within that time a further thirty days must 
elapse before the owner can become repossessed of his car. This 
proviso should be replaced by one that gives the owner the right 
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to take his car away at any time. The reason for this is simple. 
In case the owner has a purchaser in the first 30 days— and it 
is not unreasonable for him to try and sell the car himself in the 
meantime — and he wants to give a demonstration he will find the 
agent stand by his contract and prevent the owner of the car 
having any use of the car until the contract time has expired, and 
what is there to prevent the agent from placing a $50 deposit 
himself on the car in a friend's name and detaining the car for 
a further thirty days? Nothing in the world, and it is done 
quite often. 

An Owner Who Desires to Sell His Used Car 
Should Take Nothing for Granted; He Should 
Make a List of All Spare Parts and Mark the 
Tires for Identification 

All spare parts should be listed and signed for by the agent and 
the numbers of the tires noted. Just as there are tricks in selling 
a car, so there are when the car is taken in on commission. 

The usual procedure is to denude the car of everything, for 
two reasons, the first being to prevent their being stolen and, 
secondly, that in case a purchaser agrees to buy the car as it is 
the extras will remain the property of the agent, or they may be 
used as a bait in the concluding scenes of the sale of another 
car. Of course the owner might as well keep the spares himself 
until the car is sold, giving a list to the agent, and as they are 
not shown on the car at all there is no harm done; and in the 
case that the car is sold without them the owner is the better off 
instead of the agent. The commission alone is not what the 
agent is looking for; the sundry concomitant perquisites that go 
with the car increase his harvest 

It is the owner's duty to himself to visit the agent's repository 
every week without letting the agent know at what time he is 
coming, and have a good look at the car to see that it is being 
properly cared for. Cases have been known where the car has 
been placed in an inconspicuous position so that it will not at- 
tract the notice of possible buyers who may visit the agent's 
place of business. This may seem a foolish way to do business, 
but the reason for this is that the longer the car is left on storage 
and the patience of the owner has become exhausted the lower 
price will he accept for his car. Tentative offers are made from 
time to time, and in a lot of cases these emanate from the agent 
himself. When at last the owner throws up his hands in abject 
disgust and is willing to sacrifice the car at any price the agent 
steps into the breach and either finds a buyer or buys the car 
himself. The celerity he then exhibits is amazing, and no stone 
is left unturned to effect a quick sale. This method is morally 
dishonest, but the legality cannot be disputed. One method 
of cloying the hungry edge of the agent's appetite is to offer 
him a bonus as an inducement if he sells the car within a cer- 
tain time. 

The owner has a perfect right to be informed when a trial is 
about to be given, and is wise to exact this information. Pre- 
cedent is not wanting to show that the car is used for an outing 
on Sundays to test its capabilities and even sometimes for profit 
in the shape of a hire. Any conversation should be reduced to a 
written confirmation the same day and a copy of the document 
carefully filed away in case of need. The contract note should 
contain a clause with reference to insurance, either that the car 
is covered by the agent or that the owner takes care of this item 
himself. In the event that the agent holds the car covered, ask 
to see the insurance policy and have a letter dictated to the 
insurance company specifically mentioning the particular car and 
cause a copy of the acknowledgment to be forwarded. Accidents 
that may take place while the car is in the agent's possession 
must be similarly treated, and a cover for this also obtained. 

As a final injunction it is well for the owner to be reasonable 
and accept the first rational offer for the car and conclude the 
transaction rather than have the encumbrance on his hands for 
any length of time. 



Items from Distant Lands 

Interesting extracts, mainly from the United States Consular 
Reports, in which the status of the automobile in foreign 
parts is tersely set forth, and the prospects of extending the 
American market are called to the attention of those in- 
terested. 

ABOUT a dozen automobiles are possessed by residents of 
San Miguel, the largest of the group of Azores Islands. 
The dwellers on the other islands have no automobiles at all for 
the accommodation of the 270,000 souls. The highways, many of 
which run over mountains, some with an altitude of 3,000 feet, 
are handicapped with pumice-stone and lava, substances which 
are murderous to rubber tires. 

A French construction company will undertake to build 1,300 
miles of fine highways in Asia Minor, which will gridiron the 
country in certain sections. People who live there are sanguine 
enough to predict a great future for the automobile, after the 
roads shall have been built, which, according to the terms of the 
contract, must be within the space of three years. 

His Highness, the Gaekwar of Borada, India, has in his collec- 
tion of motor cars two of twelve to fourteen horsepower, both 
being of British make. His Highness is an enthusiastic motorist 
and a great many of the upper-caste Indians have their eyes 
fixed upon motordom with the desire to emulate the Prince. 

The automobile manufacturers of America exported into 
Canada 2,121 motor cars from May I, 1910, to December 31, 
1910, their value being $2474462, as compared with 1,457 ma- 
chines worth $1,816,164 imported from the United States into 
Canada from April I, 1909, to March 31, 1910. It is worthy of 
note that from May 1, 1910, to December 31, 1910, Canada bought 
only $205,519 worth of automobiles from Great Britain. 

Two American-made automobiles recently won prizes during 
an endurance run between Gothenburg and Stockholm, Sweden. 
Thirty-three motor cars divided into two classes participated. 
Those of the first class were unlimited as to price or power, 
while the second class contestants were circumscribed to cars 
which sell for 6,000 kronor ($1,608) or under. A Belgium-made 
car carried off the prize in the first class, while a German-made 
car took the smaller class prize. 

France sold during 1910 automobiles as follows : To the 
United Kingdom, $13,847,171; to Belgium, $6,125,820; to Germany, 
$2,679,947; to Argentina, $2,014,534; to Italy, $1,073,080; to the 
United States, $926,207 (in contrast with $1,554,229 in 1909) ; to 
Spain, $495,238 (as compared with $643,848 in 1909) ; these figures 
making a total of $27,162,001 worth of automobiles exported to 
other countries, while the machines sent to nations not enumer- 
ated here sent the grand total up to $35,030,272, which was $6,- 
755,000 in excess of the showing for the year of 1909. 

The Cunard Steamship Company issues through bills of* lading 
to the interior points of the Kingdom of Austria-Hungary and 
delivers automobiles of 1 1-2 tods weight and less for $4.87 to 
$6.08 per ton of 2,240 pounds or 40 cubic feet at ship's option, 5 
per cent, primage. Motor cars weighing more than 1 1-2 tons are 
subject to a variety of rates. 

Austria-Hungary's electric light and power plants from which 
automobilists may obtain current for the recharging of batteries 
are the property of the respective municipalities, and are con- 
trolled by a bureau of public utilities. The cities are well sup- 
plied with these plants and the automobilist on tour need have 
no fear of his electricity running out. 

There is a tariff duty of $14.28 per 100 kilos (220 pounds) on 
rubber tires imported into Germany and to this tax the freight 
must be added from the factory to the sales center in Germany. 
These figures have to be taken into consideration when mention 
of competition is made. It is incumbent upon the American 
manufacturer, if he would sell goods in Germany, that he should 
show beyond dispute that hf can supply German buyers with not 
only a superior quality of tires, but also that the difference in 
the price is well worth the purchaser's while. 
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as to Second-Hand Cars 

Before Purchasing, It Is Well to "Stop, Look and Listen 



Don't, just because the price sounds low, purchase an automobile 

that will not run ; are you not aware that old iron is 

worth about one cent per pound? 
Don't be skeptical ; there are good second-hand automobiles to 

be had — be diligent ; scrutinize the entrails ; if trouble is 

indicated, remember that you can scarcely be expected to 

see all of it; play safe in that event. 
Don't allow the second-hand man to set his words to music and 

sing the lullaby that will make you sleep while he annexes 

your hard-earned coin. 
Don't exhibit grief if you purchase a second-hand automobile 

and, failing to examine it, discover that it is a white 

elephant instead. 
Don't take excuses — demand that the automobile be in service- 
able condition, or learn the reason why. 
Don't buy a second-hand car by the outside looks; get someone 

who knows to look inside. 
Don't forget that in polite society a second-hand automobile is 

called a "used automobile." 
Don't overlook the fact that it may be a very much used car 

at that. 

Don't think that a rebuilt demonstrating car, so-called, is a 
new automobile. 

Don't become confused if it is said that the car is almost new 
and has not gone 1,000 miles — a precipice is not 1,000 
miles down— but the going is such that the automobile 
that negotiates it will have a couple of broken ribs. 

Don't look in the eye of the man that is telling you how good 
a second-hand car is; look in the eye of the car and see 
if it has a cast in it. 

Don't listen to the wiles of the man who says the car is almost 
new when the finish on the body shows that it has gone 
through the revolutionary war. 

Don't go by the name plate; some wag may have replaced it by 
a more modern one. 

Don't think that a second-hand car is good just because it cost 
a lot of money in the first place. 

Don't let the demonstrator try out the second-hand car that 
you are to put your faith and your money in under an 
elevated railway ; the elevated may make more noise than 
the car. 

Don't persuade yourself that a car is making all the noise that 
it can when the demonstrator is nursing it along the 
boulevard at a low speed; try it out on high speed; 
give it a little cobblestone going; if it rattles like a saw 
mill purchase it as one if you have very little wood to 
saw. 

Don't pay too much for a car that stands the light of a search- 
ing examination after it is found that it is free from im- 
possible troubles — remember that it is still a second-hand 
car even if it does appear to be in an excellent state of 
preservation. 

Don't be blinded by a lot of junk accessories — what you need 
is an automobile that will run, and in which some of the 
original sweet-running qualities may still be discovered. 

Don't figure on the tires being of any value; they may be 
chalked up : it is possible that they were given hot water 
treatment before being put on; the inner tubes cannot be 
seen through the outer casings. 

Don't let your misfortune serve as the stepping stone for the 
fellow who unloads a decrepit automobile. 



ft 



Don't fail to test the car out on the several gears; it may not 
be silent on any of the gears excepting "direct." 

Don't make haste in reaching the conclusion that silent per- 
formance is a sure sign of quality ; the car may have been 
enjoined to be silent. 

Don't forget that the rattling joints of a car, if they are filled 
up with paint, will cease to rattle. 

Don't overlook the practice of putting bee's wax on the gears 
to silence them. 

Don't forget, the more the car cost in the first place, the greater 
will be the depreciation cost in the long run ; if the de- 
preciation is 10 per cent., for illustration, this percentage 
of $6,000 is $600, and a like percentage of $1,000 is but 
$100. 

Don't overlook the fact that the depreciation of an automobile 
will be greater if the power plant is designed for high 
speed than will be true if the power available is barely 
sufficient to propel the car at an ordinary speed — the dif- 
ference is very noticeable. 

Don't invest in a sagging live rear axle; if it can be fixed up 
let the seller do it. If it cannot be fixed, let the seller stew 
in his own juice. 

Don't accept a car that has a worn-out steering gear; lost mo- 
tion will tell the tale; if the demonstrator says it is but 
a trifle, and that it can be fixed, why beat him out of 
the pleasure of showing you just how clever he is? 

Don't be induced to disregard the poor performance of the 
emergency brakes ; the demonstrator may want to keep 
irom you the information that they are faulty in design 
and cannot be made to work; if he says that 50 cents will 
reline them and make them better than new give him a 
dollar and turn him lose on the job. 

Don't invest in a car that has a cooling system that fails to 
maintain the normal working temperature of the cooling 
water. If the water boils when the car is standing at 
the curb, it is a sign that the cooling system is not what 
it should be. 

Don't let the demonstrator convince you that cooling trouble 
is a slight derangement that can be remedied at the 
cost of a special delivery postage stamp — if he goes on 
that way, pay him the amount and let him do the work. 

Don't be deceived ; if there is a compression release on the car 
the demonstrator may be able to conceal the fact that the 
compression is far from good ; he will point out that the 
compression should be slight when the release is used, as 
in cranking, but this will prevent you from finding out 
just how bad the compression is unless you try it when 
the release is not working. 

Don't fail to remove all the lubricating oil, and after replacing 
it with a normal grade, determine what the true conditions 
of compression are; the power of a motor, as well as the 
fuel economy, increases with compression. 

Don't be satisfied with leaking valves ; the leak may not be 
the sign of serious trouble ; if the demonstrator says the 
valves can be ground in to make them tight, let him show 
you — the real point is, can they? 

Don't fail to observe the condition of the springs; if they are 
in a state of "sag" it is easy to determine the fact; all 
that is necessary is to measure from the floor up to the 
underside of the chassis frame on both sides of the car; 
if there is a sag, one side will be down. 
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Aluminum: Its Properties and Uses 

With an Insight Into the Methods of Its Production 



In view of the growing importance of this erstwhile little- 
known and less-used metal in the arts, this article, 
from the pen of William D. Ennis, Professor of 
Mechanical Engineering in the Polytechnic Institute, 
Brooklyn, N. Y., is most timely. The author suc- 
cinctly details the history of this most abundant and 
useful metal from its discovery, a century ago, up 
to the present time, giving an outline of the various 
processes used in its production and the uses to which 
it is being put. 

THIRTY years ago aluminum was almost as much of a 
mystery as radium is to-day. An early report of the 
United States Geological Survey fixed its price at $15 a 
pound. The production in 1883 was estimated to be less than 
a hundred pounds, and the metal was then regarded as a mere 
chemical curiosity. In 1909 the output was about 17,000 tons, 
valued at about 23 cents a pound in raw ingots. Yet it has long 
been known that aluminum is of all metals the most abundant. 
Every clay bank is full of it. Its oxide makes about one-sixth 
of the crust of the earth. It is found in all the older rocks; in 
fact, in all important rocks excepting sandstones and limestones; 
and in marl and slate. Its pure crystallized oxide forms the ruby, 
the sapphire and corundum ; in a less pure state it is known as 
emery. Ordinary clay, which is the disintegration product of 
feldspar rock, contains from 12 to 20 per cent, (rising in bauxite 
to over 30 per cent.) of aluminum in the form of a silicate. 

The metal is never found isolated, like gold, silver and even 
iron. It is for this reason that nearly a century elapsed after its 
discovery before it became serviceable to man ; for its strong 
affinity for oxygen makes its separation from native compounds 
a matter of much difficulty and expense. Sir Humphry Davy at- 
tempted, as early as 1807, to decompose the oxide, alumina, and 
suggested the name aluminum for the hypothetical metal. He 
actually produced what was probably an alloy of aluminum 
with iron, but it was not until 1827 that Professor Wohler at 
Gottingen first obtained the free and nearly pure metal in the 
form of a grey powder, the chemical properties of which he in- 
vestigated. The actual manufacture of the metal began some 
years later. In 1878 aluminum was obtainable at a price slightly 
exceeding $10 a pound. By 1889 the selling price had decreased 
to about $4. Early in 1891, the electrolytic processes brought the 
price down still further, to about $1. By this time various alloys 
were available for casting, forging and rolling, as well as ingots 
of commercially pure metal. Plates, bells, springs, tubes, sheet 
and wire were regularly made. By 1893 various working proc- 
esses, including plating and soldering, had been developed. The 
price fell to 35 cents a pound in 1895. The chart shows the 
steady reduction in price since 1856. 

Processes for Making Aluminum 

Wohler had prepared his sample of the metal by treating alum- 
inum chloride with potassium. Sainte-Claire Deville, in 1854. 
proposed the substitution of sodium for potassium ; and the cost 
of producing aluminum was for many years largely determined 
by the cost of sodium. In addition, the chloride must first be 
prepared from the naturally occurring silicate. The reduction of 
the chloride was found to be facilitated by the employment of 
cryolite— aluminum-sodium fluoride discovered in Greenland — as 
a flux. In the Castner improvement (1809) on Deville's method, 
the sodium was prepared from its caustic hydrate by the action 



of an iron carbide at fairly low temperature. The double chlo- 
ride of aluminum and sodium employed as a source of the former 
was formed by passing chlorine gas over a mixture of clay, 
carbon and common salt, and afterward freed from impurity by 
a special treatment. It was then mixed with cryolite and sodium 
in a highly heated furnace. In other improvements special 
means for producing sodium, for reclaiming cryolite slag, or for 
producing the chloride of aluminum have been adopted. 

Besides sodium, sulphur and carbon, iron, fluor spar and a 
number of other reducing agents have been introduced or pro- 
posed; but an overwhelming proportion of the aluminum pro- 
duced prior to about 1890 was the result of the action of sodium. 
In 1883 Cowles, in this country, proposed the use of an electric 
furnace (current to be generated by water power) for smelting 
zinc ores. This suggested Hall's proposal (1889) for the elec- 
trolysis of alumina while in solution in a molten bath of cryolite, 
which has become the basis of modern methods of production, 
depending for their economy only on cheap power. There are 
two ways in which the electric current may be utilized : as a 
heating medium, replacing fuel and supporting a chemical reac- 
tion between certain constituents, and by electrolysis, in which 
the reaction is produced by electrical means only, as in an ordi- 
nary galvanic battery, the associated heat phenomena being re- 
garded as incidental. In the first, or electrothermic process, 
alumina may be reduced in the presence of carbon or a metal 
with or without a flux ; or, as in the Cowles furnace, the finely- 
divided ore may be subjected to a high temperature in the pres- 
ence of carbon, iron or copper; the corresponding alloys being 
produced. 

Properties of the Metal 

In the electrolytic process the compound must be first melted 
(this can be, of course, accomplished by preliminary electro- 
thermic methods), in a furnace suitably lined and equipped with 
proper electric terminals. One of the early experiments of 
Davy consisted in covering a platinum plate (the positive pole 
of an immense galvanic battery) with damp alumina, in which 
an iron wire was introduced from the negative pole This caused 
a fusion which resulted in the production of his iron-aluminum 
alloy. Deville passed the electric current through molten alum- 
inum-sodium chloride, depositing metallic aluminum on one of 
the terminal plates of the crucible. Later, the solution for de- 
composition was a fused mass of cryolite and salt, or chloride 
and fluoride of the metal, alumina and cryolite, etc. The elec- 
trolytic operation is merely the climax, therefore, of a series 
of reactions intended to fit the raw clay or rock for ultimate 
decomposition. The power of Niagara Falls is silently at work 
in the machines. 

When aluminum was less known than at present many fanciful 
statements were made as to its properties and probable uses. 
Ships, locomotives and rails were to be made of it. Aerial and 
automobile locomotion would be expedited. It was "as strong as 
steel and as light as wood." It existed in unlimited abundance 
and would eventually be "as cheap as dirt." 

As a matter of fact, it is more than four times as heavy as 
wood, more than one-third as heavy as iron. Yet at this it is 
the lightest of the common metals: only magnesium is lighter. 
It is less than half as strong (for a direct pull) as good iron. 

Chemically, it is classed with the rare metals gallium and 
indium, two substances which are commercially unknown. It 
is extremely non-corrosive, but may be dissolved by hydro- 
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chloric acid or strong caustic alkali. It resists the action of 
water, hot or cold, fresh or salt It melts at 1,160° F., a tem- 
perature intermediate between those for melting zinc and silver. 
It is wholly non-magnetic, but is highly electro-positive, and con- 
tact with other metals is to be avoided where electrolysis might 
occur. It expands, under heat, about twice as much as iron and 
half as much again as copper. Its specific heat is higher than 
that of any other common metal — about 0.22; one-quarter that 
of water, twice that of iron. It, therefore, "warms up" slowly. 
It is an exceptionally good conductor of heat, ranking below 
copper. The latent heat of fusion (i.e., the amount of heat 
necessary to melt one pound) is about 51 thermal units. 

The common impurities are iron and silicon: the total of the 
two varying from 1 up to 6 or even 8 per cent, in very poor 
samples. Slight traces of sodium are extremely detrimental, but 
are not likely to be present in the electrolytic metal. According 
to the metallurgists, silicon appears to play -a part in aluminum 
similar to that by carbon in iron ; it makes the metal crystalline 
and brittle. Even a small amount of silicon imparts a bluish 
color and disagreeable smell and lessens the resistance to cor- 
rosion. A small proportion of iron is said to make the metal 
denser and stronger; any proportion above I per cent, soon 
makes it brittle. Copper not exceeding 5 per cent, whitens 
aluminum, increases its strength and lessens the shrinkage in 
casting. Commercial aluminum at present is more apt to con- 
tain an injurious quantity of silicon than of any other impurity. 
Numerous analyses of the trade grade of metal show iron below 
1-2 of 1 per cent, (probably not harmful) and total silicon 
(graphitoidal and combined) below 3-4 of 1 per cent. One of 
the leading manufacturers grades the product on the following 
approximate analysis : 

No. I. No. 2. 



Silicon . . . 

Iron 

Aluminum. 



0.30 
0.15 
99.55 



2.00 
2.00 
96.00 



100.00 100.00 

On the average, the silicon is present in the proportions of 
one-third graphitoidal to two-thirds combined. Quick cooling 
of the molten metal appears to increase the ratio of the former 
to the latter; the opposite is the case with relation to carbon in 
iron. Besides silicon and iron, aluminum may contain small 
amounts of copper, nickel, tungsten, manganese, chromium, 
titanium, zinc or tin; by. accident or by intention. These con- 
stituents may increase hardness, rigidity or strength without 
materially detracting from lightness or non-corrosiveness. 
Traces of amorphous carbon are occasionally found. These de- 
crease the strength and (in the cast metal, at least) the elasticity. 
The same effects are produced by occluded gases, like nitrogen 
and carburetted hydrogen, which also cause blow holes in the 
ingots and laminations in plates rolled therefrom, and may 
make the metal more subject to corrosion than when in ths gas- 
free state. 

Physical Properties of Aluminum 

The specific gravity of the pure metal may range from 2 56 
in castings up to 2.68 in worked material, and still higher values 
are found for the slightly alloyed specimens of commerce. The 
presence of silicon tends to reduce the specific gravity. When 
alloyed the metal weighs more than would be anticipated from 
any calculation based on the weights of the constituents, indi- 
cating a contraction during mixture. 

For many purposes, in which strength is not a leading factor, 
aluminum may, on account of its low specific gravity, profitably 
replace other metals which cost less per pound. The relative 
costs of equal volumes of some of the common metals are about 
as follows : 

Nickel 468 Lead 50 

Aluminum 67 Cast Iron 8 

Tin 120 Zinc 31 

Copper 97 Steel 17 

Even when strength is considered the lightness of aluminum 
often tends to its advantage, because in many applications the 
weight of the piece itself constitutes a part of the strain on it. 



Thus, the longest bar of wrought iron which, hangir.g vertically, 
could support its own weight, would measure about 15,000 feet ; 
the corresponding bar of aluminum would be 23,000 feet long. 
In sheet metal work it is size rather than weight that is consid- 
ered, and since copper sheets are three and one-third times as 
heavy as aluminum, the latter metal would be the cheaper, in 
sheets of given thickness, wherever its price did not exceed three 
and one-third times that of the former. Only high-grade 
aluminum bronze or cast steel are stronger, weight for weight, 
than aluminum. 

The color of the metal is described as white with a slightly 
bluish tint, less yellow than ordinary silver or tin. Whiteness 
appears to be related to the degree of purity; with 15 per cent, 
of combined silicon and iron the metal is as blue as lead. Long 
exposure to the air increases the bluish tint. The same effect fol- 
lows working or polishing. When fractured the surface is 
slightly fibrous, and this characteristic is intensified by long work- 
ing. The metal is of rather open, porous structure, and when 
used on parts subjected to internal fluid pressure must be 
especially thick if leakage is to be avoided. 

Strength as Evidenced by Tests 

The following are average values for 99 per cent, pure metal: 

Pounds. 

Elastic limit per square inch in tension (castings) 8,500 

Elastic limit per square inch in tension (sheet) 12,500 to 25,000 

Elastic limit per square inch in tension (wire) 16,000 to 33,000 

Elastic limit per square inch in tension (bars) 14,000 to 23,000 

I'ltimate strength per square inch in tension (castings) 12,000 to 14,000 

Ultimate strength per square inch in tension (sheet) 24,000 to 40,000 

Ultimate strength per square inch in tension (wire) 25,000 to 55,000 

Ultimate strength per square inch in tension (bars) 28,000 to 40,000 

Per cent, of reduction of area in tension (castings) 15 

Per cent, of reduction of area in tension (sheet) 20 to 30 

Per cent, of reduction of area in tension (wire) 40 to 60 

I'er cent, of reduction of area in tension (bars) 30 to 40 

Elastic limit per square inch under compression in cast cylindrical short 
columns, with length twice the diameter, 3,500 lbs. 

Ultimate strength per square inch under compression in cast cylindrical 
short columns, with length twice the diameter, 12.000 lbs 

The modulus of elasticity of cast aluminum is about 9,000,000. 

More definite figures, given by Professor Richards in 1896, are: 
TENSILE TESTS. 



_ c 

No. 1 Quality Commercial Metal, 'g cr 

Averaging Over 98 Per Cent. Pure. 

•sS. 

"2 
ui-j 

Ordinary castings of over 14 inch arra, as cast.. 6,132 

Same, annealed. 6,600 

Same castings, hardened by cold drop forging. . 10.000 

Rolled bare, left hard 16,000 

Same, annealed 13,870 

Hammered bars, left hard 14,630 

Same, annealed 14,000 

Wire, Vi to 1-6 inch diameter, as drawn 12,000 

Same, annealed 10,870 

Wire, 1-16 to 1-30 inch diameter, as drawn 32.000 

Wire, 1-30 to 1-300 inch diameter, as drawn 26,000 

Same, annealed 21,000 

Plates to K-inch thick, as rolled 9,300 

Same, annealed 8,500 

Sheets, % to 130 inch thick, as rolled 12.500 

Same, annealed 10,700 

Sheets, 1-30 to 1-100-inch thick, as rolled 13.500 

Same, annealed 11 ,000 

COMPRESSION TESTS. 



Same Metal as in Above Tensile 
Tests, About 98 Per Cent. Pure. 



Si 



15,640 

17,100 
24,000 
32,500 
25,000 
24,120 
22,000 
24,500 
22,830 
54,000 
49,000 
33,000 
22,740 
17,740 
25,000 
21,070 
27,500 
23,000 



og 

-si 



C O 

&> o 

IV3 

8.7 
15.0 
18.0 
42.0 
49.1 
35.1 
43.0 
58.5 
65.6 
68,0 
54.0 
62.0 
12.4 
13.7 
35.5 
39.0 
40.0 
43.5 



v be. 

"■2 5 

wis-] 
3,000 

3,500 
3,000 
6,000 
6,000 
5,500 
5,500 
4,500 
4,500 
12,000 
10.000 
7,000 
4,000 
4,000 
4.500 
4,500 
4,500 
4,500 



Ordinary casting, as cast 3,565 

Same, annealed t . . . . 2,037 

Same, hardened bv drop foigiug 4.583 

Rolled bars, left hard 2.263 

Same, annealed 2.043 

Hammered bars, left hard 5.659 

Same, annealed 5,094 

Metal containing 4 l / 2 per cent, silicon ] 

and IK per cent, iron, casting,)- 4,800 

unannealed ) 

Metal containing 1.14 per cent, sili- ) 

con and 0.06 per cent, iron, cast- > 4,583 

ing, unannealed ) 

Same, larger specimen 5,094 

•Length by diameter (round specimens). 



12,730 
10,185 
15,275 
9,054 
6,809 
11,320 
1 1,320 



1 x 'A 
1 x V, 
1 x Vt 
V/,y. M 
l'/ 2 x H 
3 xl '/, 
3 xl/. 



< c 

Sj 
3 

0.985x0.503 
0.975x0 SOi'i 
0.965x0.508 
1.459x0.760 
1.468x0.756 
2.91 xl.520 
2.91 xl.519 



15,275 1 x V, 0.965x0.508 



12.730 1 x '/i 
11,320 3 si!', 



0.975x0.507 
2.92 xl.519 
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The conservative figures recommended by Hunt, Langley and 
Hall for metal 97 to 99 per cent, pure are: 

Ultimate Percentage 

Elastic Limit Strength Reduction 

in Tension, in Tension, of Area, 

Lbs. Per Sq. In. Lbs. Per Sq. In. in Tension. 

Castings 6,500 15,000 15 

Sheet 12,000 24,000 35 

Wire 16,000-30,000 30,000-65,000 60 

Bars 14,000 28,000 40 

By the same authorities the modulus of elasticity is given at 
11,000,000 for castings, 19,000,000 for cold-drawn wire and 13,- 
000,000 for sheets and bars. Aluminum, therefore, stretches 
about as much as silver, one-fourth as much as lead, three times 
as much as steel. The tensile strength of the wire varies usually 
with the temperature. Working the metal invariably increases 
its tensile strength, while annealing decreases the strength but 
at the same time greatly increases the elongation. The texture 
and strength are both improved by subjecting the ingots to pres- 
sure while at a high temperature. The strength and related 
properties of pure cast aluminum are not greatly different from 
those of cast iron, excepting the ultimate compressive strength, 
which is only about one-tenth of that of the more common metal. 
Very few castings are made of the unalloyed aluminum. 

Common Alloys of Aluminum 

In order to increase the tensile strength of cast aluminum 
other metals are mixed with it in various proportions. Alloys 
of this sort are also found to impart desirable properties to the 
worked material in the form of plates, bars or wire. Aluminum 
will unite with practically all other common metals excepting 
lead and mercury. In order to obtain stiffness and rigidity in 
castings, without impairing strength and ductility, zinc, iron, 
manganese or copper may be added ; the tensile strength of these 
mixtures being usually from 20,000 to 25,000 pounds. 

Generally speaking, there are two classes of alloys: those 
which are mostly aluminum and those which contain only a 
small proportion of this metal. In the latter class of alloys 
belong aluminum brass and aluminum bronze. These are heavy 
but quite non-corrosive. They are hard and take a high polish. 
The bronze contains from 7 to 11 per cent, of aluminum with 
copper. If this proportion of the former metal is exceeded the 
alloy becomes brittle. Within the limits stated, aluminum bronze 
is a durable metal, improves with remelting and can be soldered 
by using a special flux. Aluminum brass contains from 1 to 10 
parts of aluminum in a mixture of about two-thirds copper and 
one-third zinc. This makes good castings, but has little of the 
lightness of aluminum. With a minimum percentage of this 
constituent the tensile strength of the brass is 
from 40,000 to 50,000 pounds, the elastic limit 
30,000 pounds and elongation may be as much 
as 10 per cent, in 8 inches. 

In the class of light alloys (containing up- 
ward of 90 per cent, of aluminum) one of 
the most common is that with from 3 to 6 
per cent, of copper for making wire. With 
from 7 to 10 per cent, of copper the tensile 
strength is between 15.000 and 20,000 pounds, 
and such an alloy is largely used on auto 
mobile work for parts subjected to shocks and 
jars. The alloy with tin is mostly used as a 
solder, but the strength, rigidity and smooth- 
ness of working of the aluminum-tin cast- 
ings would make them desirable were it not 
for their great brittleness. 

Nickel and iron also 
lead to brittleness. 
Nickel and tin in- 
crease hardness and 
permit of filing (the 
pure metal crumbles 
under this operation). 
One of the best of the 
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nickel alloys attains a tensile strength of 50,000 pounds, with an 
elastic limit of 30,000 pounds and a reduction of area of 25 per 
cent. This is particularly suitable for loaded structural parts, is 
resilient and rugged and weighs only about 4 per cent, more than 
aluminum. 

The light alloys with zinc are particularly valuable. With from 
10 to 15 per cent, of this metal aluminum of fine tough grain, 
strong and easily machined, is available for such parts as are 
forged to shape. For castings zinc has been used in quantities 
up to 35 per cent., making alloys of tensile strength up to 
35,000 pounds, which may even be increased by adding small pro- 
portions of other metals. The castings are hard, easy to machine 
and fairly light, but on account of their brittlenes as compared 
with the copper alloys should not be subjected to severe shocks. 
Care must be taken not to burn the zinc out of the alloy in the 
melting. 

Aluminum and magnesium make an alloy lighter than the 
former metal itself, which is yet stronger than the aluminum cop- 
per mixture, but this is too costly for general commercial use. 

There are a few mixtures intermediate between the "light" and 
"heavy" classes described, but aside from some use as solder they 
have no practical importance. One of the most important uses 
of aluminum is in the manufacture of steel, from 1-8 to 3-4 
pound of the former metal being added to each ton of the 
latter, in the ladle or in the ingot molds. The addition of 
aluminum purifies and standardizes the steel, makes the mix- 
ture easier to pour, produces smoother ingots and increases the 
tensile strength of the product without decreasing its ductility. 
Aluminum is also occasionally added to the cupola in preparing 
cast iron, or to the puddling furnace in making wrought iron. 
There is no chemical union : the aluminum does not impart 
hardening properties as chromium and nickel do to steel. 

Other Properties of the Metal 

\luminum in the pure state lacks stiffness, rigidity, but the 
castings crack readily under bending stress. It is highly malle- 
able; sheets have been made nearly as thin as gold leaf.* Its 
malleability is greatest at high temperatures and is reduced by 
the presence of silicon or iron. The ground aluminum leaf forms 
the basis of the "aluminum bronzing" on some steam radiators, 
which has superseded silver leaf work for use in ornamentation. 
In ductility, the metal is inferior to iron, steel and copper, but it 
has been made into seamless drawn tubes and into wire of 1-250- 
inch diameter.t The hardness varies inversely with the purity : 
the ordinary commercial metal is nearly as hard as copper and 
becomes harder as it is worked. Of the common metals only 
lead and tin are softer than pure aluminum. The relative hard- 
ness when shaved with a knife is regarded as a good test of 
purity. 

Castings Made of Aluminum 

Aluminum can be cast in dry or (with some risk) in green 
sand molds or in chills. The molding sand should be loose and 
porous. Crucibles are usually of plumbago, as for brass; cores 
must be soft. No flux is used. It is important that the metal 
be not heated much above its melting point; silicon has been ab- 
sorbed from crucibles when this precaution was neglected. The 
molten metal runs thick; this, with its lightness, makes it a mat- 
ter of some difficulty to properly fill the mold ; a built-up gate 
is sometimes used to provide a "head" for the flowing metal. 
By pouring under pressure this difficulty is eliminated and in this 
way highly ornamental castings have been prepared. 

At a temperature slightly below its melting point the metal 
becomes "hot short," i.e. brittle; castings may therefore be easily 
destroyed in cooling. The pouring must be done slowly and 
with care ; aluminum readily absorbs gases and air, forming 
blow-holes. Dross must be skimmed from the surface before 
pouring. The use of scums of coke or charcoal dust is not ad- 



Chart showing the steady reduction 
price of aluminum since 1856 
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*A thickness of 1-4000 of an inch is easily attained. With very pure 
metal the lenves may be made so thin as to be translucent. 

tit is stated that a wire measuring 11,400 yards to the ounce has been 

spun. 
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vised. In order to hold the temperature down after melting 
has occurred, small amounts of metal may be cautiously added to 
the crucible. The shrinkage of pure aluminum in casting is 
only a little less than that of brass ; but the ordinary commercial 
alloys develop a shrinkage much less than this, or about midway 
between that of brass and cast iron. 

The temperature for annealing castings depends upon the alloy 
used, but is usually between 650° and 900 0 F. To add strength, 
compactness and hardness to aluminum castings, they are often 
drop-forged in dies to their finished (unmachined) dimensions. 

Other Aluminum Fabrications 

Aluminum can be rolled like steel. It forges well at a low red 
heat. The cold-rolling process requires much power, about as 
much as is necessary to roll hot steel. It is stated that aluminum 
hardens less under repeated working than other metals. 

The pure metal (and many of the alloys) do not machine well. 
It should be cut at high speed with slow feed and lubrication. 
The style of tool used and the method of setting the tool are 
about as for cutting wood. A circular saw can be used for cut- 
ting, and drilling is possible with a sharp twist drill. In tapping 
the results are often unsatisfactory, but may be improved by the 
use of a large hole (larger than for brass), a sharp tap and a 
lard oil-benzine lubricant. 

Sheets are regularly rolled as thin is No. 40 gauge, with hard- 
ness varying about like that of copper. Aluminum sheets, on ac- 
count of the slightly porous nature of the metal, hold paint and 
enamel particularly well. For spinning, stamping and drawing 
(as into wire and tubes) aluminum is particularly well adapted. 
By the use of a proper lubricant it may be stamped or drawn 
more deeply than copper, brass or steel, and it does not require 
reannealing. 

Some difficulties have been experienced in soldering. This is 
for four reasons : The alloying temperature is unusually high. 
The metal being highly electro-positive, a destructive galvanic 
action is set up at any ordinary soldered joint. The thin layer 
of oxide which invariably forms on its surface prevents close 
union with the solder and the high heat conductivity quickly car- 
ries away the heat and "freezes" the joint. Welding is possible 
by electrical methods but with some difficulty. 



The best results are obtained with a solder of tin or tin and 
zinc. A flux containing silver chloride has been proposed, 
but the rubbing of the surface with solder just before melting 
is claimed to be more effective in removing the almost imper- 
ceptible and rapid-forming oxide scale. A copper soldering iron 
causes discoloration; one of nickel is superior, but the use of a 
blow-pipe is preferred as more effective. 

A polish may be imparted equal to that of silver; a favorite 
finish (the "satin") is given by the use of a caustic dip or the 
scratch brush. This may be further ornamented by burnishing 
or graining with a flat steel tool. Processes have been proposed 
for coating sheet iron and stoneware with an aluminum plating. 

Uses of Aluminum 

No extended account of this aspect of the subject is possible 
here. The first article ever made of aluminum was a child's 
rattle, in 1856, for the Prince Imperial of France. The metal 
was not much less costly than gold at that time. Now it is 
obtainable in ingots of various forms — ordinary, waffle, pieced 
and strap; in plain and notched bars; in sheets, tubes (1-4 to 6- 
inch), pipes (to match with iron pipe, 1-8 to 4-inch) and fittings 
therefor, rivets, wire and rolled shapes. These are made into a 
great variety of minor objects of use and luxury, souvenirs 
and decorations. Scientific instruments, wheelbarrows, bicycles, 
railway cars, racing sulkies — in all of these it has been employed. 
As an "aseptic" substance it has applications in medicine; it is 
used for dental plates. Non-corrosive, it is a useful substitute 
for iron in certain mining and submarine applications. It has 
extended uses in chemistry and metallurgy; it is employed for 
lithographic plates, flash light powders, bells, cooking utensils 
and mountings for gun carriages. It has even been used to con- 
struct a portable bridge for military purposes. Applications have 
been proposed in the art of coinage. Not only the sheathing but 
the bodies of boats and ships have been made of aluminum. 
For electric conductors it is lighter and cheaper than copper of 
equal conductivity. It is made into fuse wire, into an ornament- 
ing pigment for metal work, and into a long list of other com- 
mon or curious productions. In no application has it been more 
serviceable and necessary than in the automobile, and now it is 
becoming equally essential in the development of flying machines, 
v 



Touring Colorado Mountain Trails 

Scenic Grandeur Far Exceeds Many in Europe 



While numerous American tourists have enjoyed the 
automobile roads of various European countries, 
to a large extent they have neglected the wonderful 
motor trips that may be made under their ozvn Hag 
and in their own country. One of the most access- 
ible of the frontier regions available for automobile 
touring is Colorado, and this year it will be explored 
all over again, via the automobile. 

FROM the rolling sand dunes that mark the eastern border 
to the rolling sand dunes where the Utah line presses 
against its western limits the Centennial State, Colo- 
rado, presents a touring field for the automobilist that stands 
out in interest far and away beyond the majority of European 
districts that enjoy a fame that is world wide. 

The motoring roads through the Royal Gorge, Granite Canyon 
and in the shadows of the mighty peaks that form the backbone 
of the continent may not be as perfect as some of the narrow 
roads of the Swiss Alps, but for massive beauty the scenery to 
be enjoyed in a dozen trips in the State cannot be approached 
by the mountains of Europe. 



Transcontinental automobile tourists generally avoid Colorado 
and take routes through New Mexico or Wyoming in passing 
over the continental divide, and this seeming neglect of the 
State has given rise to the idea that it is impossible to traverse il 
in an automobile. This idea, however, is erroneous, and dur- 
ing the season of 191 1 Colorado will be visited by a great army 
of tourists who have exhausted the pleasures of European 
motoring. This will be augmented by many automobi lists who 
have not tried out the Swiss trails and the by-paths of the 
Pyrenees. 

It has been said of Colorado that: "We could build a twenty- 
foot fence made of barbed wire around the State and never feel 
the need of climbing the fence or cutting the wire." 

The answer to that is : "That may all be true, but you couldn't 
find timber enough for fence posts to support the wire if you 
scoured the whole State." 

And, yet the answer is untrue, for Colorado has vast fields 
of timber and despite the fact that such a fence would require 
a staggering number of log feet, it is quite certain that there is 
enough and to spare for the purpose. 

The State is a rectangular quadrilateral, 390 by 270 miles, and 
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Througb the Granite Canyon Gorge, as wild a spot as exists in the State 
of Colorado 



{jlenwood Springs, Col. One of the highest watering places, in physical 
altitude, in the world 



The Holy Cross Mount, a deeply seamed peak in which perennial snow traces the outlines of a rough cross 



is almost equal in area to New York and New England. If the 
fence posts were placed twenty feet apart it would take 348480 
of them to carry the wire. If each was twenty-five feet long, 
the total number of log feet would be 8,712,000, representing the 
choice lumber on nearly 100,000 acres of land. 

But Colorado would not think of going to that expense for that 
purpose, because its people do not wish to prevent tourists from 
visiting. 

The State can boast, and actually does so with vehemence, of 
the most wonderful and varied scenery in the world. There 
are more different kinds of scenery in Colorado than the majority 
of Americans suspect of existence. 



The eastern and western deserts, now rapidly taking the form 
of irrigated fields of intense richness, are not so spectacular, but 
vastly more unworthy scenes may be encountered than dawn or 
sunset of a cloudless June day on the plains near La Junta or 
back of Grand Junction. But the greatest charm of Colorado 
is her mountains. From the Sangre de Cristo range to Long's 
peak, which is in sight of the city of Denver, and from Sheep 
Mountain in the extreme northwest corner of Rout County to 
Sierra Blanca, with its deep purple shadows in the southeastern 
part of the State, is a wonder house. To-day it is perfectly feas- 
ible to traverse Colorado by several routes in a good car. 

One beauty about automobiling in the Colorado mountains is 
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Where snow-clad Mount Sopris raises his head in majesty above those of An unusual view of Pike's Peak, the giant outpost of the Rocky Mountains 
his lowlier brethren 

The Seven Castles, a series of castellated cliffs, rising sheer from the sides of the canyon 



that a considerable amount of exploration and pioneer work 
can be done. While a host of Americans have busied themselves 
in visiting Switzerland and other foreign countries they have 
overlooked Colorado to a considerable extent. 

If there is anything in the world more inspiring and uplifting 
than the Colorado mountains, some of which are here pictured, 
it will be hard to find. It does not require the temperament of a 
poet or the ecstasy of the religieux to appreciate the majestic 
beauty of Mount Holy Cross. Standing in the presence of 
Nature in her grandest phase the plain ordinary citizen must feel 
the tug of emotion. 

Those giant hills do not lend themselves as a stage setting for 



a joy ride. In the first place high speed would assuredly prove 
fatal and in the second the atmosphere of the mountains would 
convert the gayest roisterer into a thoughtful human being in 
less time than it takes to tell it 

Switzerland is great; the Pyrenees are picturesque; the moun- 
tains of Norway and Spain are rugged and the hills of Great 
Britain surprisingly precipitous, but the tourist does not have 
to cross the Atlantic to enjoy greater, more picturesque, more 
rugged and precipitous settings for an automobile tour than are 
afforded abroad. Right here at home they can be found and a 
tour of Colorado answers the question. The Touring Club of 
America is engaged in planning such tours. 
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In the Tempering' of Steel 

What to Do to Obtain Efficiency 



Success, in the tempering of steel, according to E. F. 
Lake, depends upon a close observance of all of the 
conditions that arc known to be efficacious, taking 
into account the nature and the characteristics of the 
steel, previous history and the work that the steel is 
to do after it is put to work. The equipment required 
in the process may be simple or elaborate as the 
amount of work to be done would suggest, but the 
process must be regulated, and, as the story goes, 
this is a matter of knowing how to perform the sev- 
eral operations, knowing the reason why, in each in- 
stance — simple statema ts of the groundwork are 
given in the story. 

UNDERSTANDING that the positive quenching that is 
given steel when hardening it increases the tensile 
strength and elastic limit and reduces the elongation 
and resistance to shock in the same ratio, it will be appreciated 
that the resistance to shock and elongation are reduced to so 
low a point that the steel easily breaks when submitted to such 
strains as are given the moving or stationary parts of an auto- 
mobile. It is therefore necessary to reheat the steel and thus 
draw out part of the hardness given by hardening. By varying 
the temperature at which the steel is reheated it can be given 
its highest possible elongation, resistance to shock or reduction 
of area. This, however, is always accomplished at a sacrifice 
of the tensile strength. 

Engineers or designers should have positive data as to the 
heat-treatment given the parts of a car that are made of steel 
in order to know what size and shape is best for these parts. 
The temperature at which a piece should be raised for temper- 
ing depends on the use to which it is to be put, the condition 
in which it has been left by quenching, and the composition 
of the metaL This temperature should be maintained only long 
enough to assure an even heating of the piece. 

The austenite which has been retained in the steel by the 
sudden cooling when hardening has a natural impulse to change 
into pearlite. Slightly reheating the steel after hardening will 
lessen the molecular rigidity set up by the hardening process 
and give freedom to the molecular change. The higher the 
temperature is carried in the reheating the more it will lessen 
this molecular rigidity and the more will the austenite give way 
to a pearlite formation. 

In heating steel to 150 deg. F. a slight tempering will take 
place, but if the temperature is raised to 450 deg., at which 
point iron oxide first makes its appearance on a polished sur- 
face and gives the metal a straw color, a more decided temper- 
ing will result. The temperature at which this oxide assumes a 
permanent blue color is 575 deg. F. and here a still greater 
tempering is given the metal. Each increase in this temperature 
of reheating reduces the hardness and brittleness and the tensile 
strength and elastic limit and increases the elongation, resistance 
to shock and reduction of area. This is well illustrated by the 
tabulated results in Table I. 



In judging the tempering steel by the colors mentioned above, 
however, it is very essential that the carbon contents of the 
metal be known, as this greatly alters the color that is given to 
steel by a certain degree of temperature. As an instance of this 
a carbonized steel with the outer shell containing from 1.00 to 
1. 10 per cent of carbon was tempered so the color showed purple 
on this outer shell; the center, or core, which had a carbon 
content of from 15 to 30 per cent., was then a dark straw color. 
Various combinations of the purple and blue shades on the outer 
shell with the straw and brown shades in the core can be ob- 
tained with carbonized steel by tempering it at different tem- 
peratures. These show the great effect that carbon has on the 
color of tempered steels. 

Balls used in ball bearings are usually reheated to about 350 
deg. F. for tempering. Leaf springs for motor cars are usually 
reheated to about 800 deg. F. Gears that are in constant mesh, 
without any undue pressure, will give the best results as to 
elastic strength and resistance to shock if heated to 675 deg. F. 
Crankshafts of internal-combustion engines will much better 
withstand the torsional, vibrational and impact strains and 
stresses put upon them if reheated to about 1,000 degrees. 

In Chart I (on page 1049, issue of May 4) is shown the load 
in pounds and deflection obtained on leaf springs that were 
hardened and tempered at the proper temperatures. Numbers 
1-2-3 are alloyed steels, while numbers 4-5 are ordinary carbon 
steel. In number 2 the elastic limit was reached, and conse- 
quently the metal was destroyed for any use as a spring. 

Various methods are employed for heating steels up to the 
proper temperatures for tempering. For ordinary work, where 
one or two pieces are to be tempered, they are usually heated in 
an ordinary forge fire or furnace oven and judged by color. 
Where many pieces of a kind are tempered and accurate results 
are desired the oil, lead and salt baths are resorted to to ob- 
tain the desired heat in the metal. 

Temperatures up to 600 deg. F. can easily be obtained with 
the oil bath, and some of the tallows can be successfully worked 
at temperatures as high as 800 degrees. When these points are 
passed, however, the flash point is reached and they burn. The 
metal is not injured by soaking in them for any length of time, 
providing the tempering temperature is not exceeded, and this 
doubtless makes them the best bath for tempering, where they 
can be used. They are easily heated with fuel oil, gas or 
electricity, and thus a constant temperature is easy to maintain. 

Salt baths are of low cost and are very useful for drawing 
temperatures between 57s and 900 deg, F. Salt cannot be 
used below 575 deg. F. because it is then in the solid state 
and does not become a liquid until this temperature has been 
reached. After 900 degrees has been passed it volatilizes, and 
consequently its usefulness is destroyed. When cold steel is 
inserted in the salt bath it causes the salt that comes in contact 
with it to solidify, and this white crust can be plainly seen 
when the piece is in the bath. When the crust disappears it 
means that the metal has assumed the temperature of the bath, 
and it can then be withdrawn and cooled. 



Table I. — Effect of Haebening and Tempehing on Stkkncth of Steel. 

Quenched 

Annealed in Oil , Reheated and Tempered at- 

at 1375° F. at 1650° F. 450° F. 500° F. 600° F. 800° F. 

Tensile strength, lbs. per square inch 87.500 232,500 212,000 147,000 138,000 130,500 

Elastic limit, lbs. per square inch 64,500 224,000 200,000 145,000 127,500 124,000 

Elongation, per cent, in 2 inches 29 11 12 17 18 17 

Reduction of area, per cent 59 39 51 57 65 62 



1000° F. 
127,500 
110,000 
20 
58 



1200° F. 
125,000 
103.000 
21 
56 
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The lead bath can be used for drawing metals at all tempera- 
tures from the hardening heat down to 620 deg. F., below which 
point the lead assumes the solid state. By mixing tin with the 
lead, however, temperatures as low as 300 degrees are easily 
obtained before the metal becomes a solid. Table II gives the 
combinations of lead and tin that can be used for various tem- 
peratures down to 450 deg. F. Owing to the wide range of 
temperatures that the lead bath has and the ease with which 
a lead pot can be heated by either coal, coke, oil, gas or any 
other fuel, it is used to a very large extent for tempering steels 
as well as for hardening them. 

Table 11. — Combinations of Lead and Tin That Melt at Various Tem- 

PEBATt'EES. 

Pure lead melts at 619° F. 

200 Lbs. lead to 8 lbs. tin melts at 560" F. 

100 " " " 550° F. 

75 " " 540° F. 

60 '■ " '• 530° F. 

48 " " " 520° F. 

39 " " " 510° F. 

33 " " " 500° F. 

28 " " " 490° F. 

24 " " " 480° F. 

21 " " " 470° F. 

19 " " " 460° F. 

17 *' " " 450° F. 

It will thus be seen that the temperature is easily obtained at 
which it is desired to temper steels, and the only part of the 
work that is up to the engineer is a knowledge of the correct 
temperatures at which to draw the various parts for the best 
results. 



Motored Across East Africa 

Five Germans, after a hard battle lasting for nearly two years, ac- 
complished the task in the face of almost insurmountable dif- 
ficulties. 

LIEUTENANT GRAETZ, with two friends and two chauf- 
feurs at various stages, has accomplished the feat of cross- 
ing German East Africa, and going quite a distance into German 
Southwest Africa in an automobile. The party experienced all 
sorts of difficulties and many of them, after starting on their 
tour from Dar-es-Salaam. One of the first mishaps to befall 
them was the bursting of the cylinders as they attempted to 
ford the Ugomberenga River, the accident having resulted from 
sudden contact of the over-heated cylinders with the water of 
the stream. The chauffeur was dispatched to Germany for new 
cylinders. While in that country something happened to the 
chauffeur and he sent another chauffeur back to Africa to fill 
his place. The delay tied up the journey for a period of four 
months, at the end of which the tour was resumed and continued 
successfully for some time. 

The natives gave a hand now and then in the work of blazing 
paths through the country, dynamite often being used. It was 
found necessary to cross 28 rivers within a stretch of 69 miles. 
Occasionally it was necessary to build rafts and bridges, pressing 
dugouts and other material into service. A posse of 50 negroes 
was drafted in at one point for the purpose of transporting the 
motor car. The fact that crocodiles were numerous and none too 
friendly in the streams did not lessen the difficulties of travel, 
in the event of fording streams. The natives looked upon the 
automobile from every sort of angle between awe and surprise, 
applying to it the names of "Devil's carriage," and "Wind wagon." 
A section of the country lying between Kilimatinde and Tabora, 
which the caravans occupy 15 days in spanning, was made by 
the Graetz party within a space of two days. When they got 
into a stretch of British territory, they received encouragement 
from British officials, farmers and missionaries. But a new 
trouble came to the party as they crossed Northwest Rhodesia. 
Here the couriers, fancying the benzine to be water, spilled 
it on the ground, claiming that it constituted an unnecessary 
burden. The travelers then proceeded over the Kalahari Desert, 
and at the end of 630 days from the time of setting out from 
Dar-es-Salaam reached Swakopmund, in German Southwest 
Africa. 



It Stands to Reason — 

Aphorisms, apropos of the automobile, of seasonable portent, 
hitting at abuses and amplifying uses. 

That the aperture of the ego is the eye of the egotist. 
That an optical illusion distorts the ego. 
That some chauffeurs see double. 

That intending purchasers seek qualities that do not reside in 

the cars of their choice. 
That salesmen are too frequently troubled with an overgrown 

perspective. 

That designers are inclined to be blind to the faults of their 
children. 

That a rural constable is enabled to see speed in a snail, if an 
automobile number plate is appended to its facade. 

That law-makers look through a cracked china eye. 

That some automobilists think they have their eyes in their 
feet — they kick the tires to see if they are inflated. 

That our old friend, exaggerated ego, must have taken up 
his abode in the City Hall, New York — the chuckhotes 
in the streets are of exaggerated area out of pure sym- 
pathy. 

That it is difficult to see a diminutive runabout coming down 

the road if it sports a 20-inch headlight. 
That it is equally difficult to discover good taste as an attribute 

of the man who wants so much light on such a small 

subject. 

That the second-hand problem is being complicated by the very 

men who have the most to lose in the process. 
That dealers will lose dollars on second-hand automobiles if 

they continue to disregard common sense. 
That the philosophy of uncommon dollars and common sense 

teaches the necessity of selling new automobiles for real 

money. 

That the customs of to-day will be the laughing-stock of to- 
morrow — it is this truth which tells us that finality in 
automobile designing is not yet. 

That a man can make a fortune attending to his own business — 
the world is full of fortuneless men. 

That the best gun is knowledge— on this basis the automobile 
business is in need of armament. 

That there is a thread here and there in the automobile business 
that we have not grasped. 

That the ruffled composure of a motor indicates lack of nour- 
ishment. 

That strange and sinister happenings to an automobile usually 

come from a blank mind. 
That disarranged plans are due to lack of foresight. 
That a mystery in a motor generally resides about a mile in- 
land, as it is viewed by the new owner. 
That the convulsive quiver of a dying motor is the last call to 

the chauffeur to turn on the "gas." 
That it is a singular shot in the investigation of motor trouble 

when the investigator allows a look of grim humor to 

take complete possession of his face. 
That the most extraordinary and tragic affairs occur just 

around the bend of a good road — the driver trusts to luck 

once too often. 

That the iron constitution of a good motor will be too soon 
undermined by a chauffeur who knows that the motor is 
working all right if it don't fall apart when lie "races" 
it. 



Successful Test with Solid Gasoline. — An automobile has 
just been driven from London to Brighton propelled by simply 
the amount of petrol which the chauffeur carried in a small box, 
at the side of the car. The petrol was solid in form, having been 
in blocks about 2 inches square. But these lumps represented 40 
gallons of petrol in its liquid state. It burned with no more com- 
bustion than a candle. The composition, at least of some of its 
composite parts, is a secret. 
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Trap the Liquid Out of the 
Mixture 

Editor The Automobile : 

[2,648] — My motor performs badly at 
times, due to the fact that liquid gasoline 
trains into the air in excess quantity, and 
I suspect that it gets into the cylinder and 
induces a crop of carbon, which ultimately 
ends in the cranky performance of the 
motor. I have adjusted my carbureter to 
the best of my ability, and I am satisfied 
that it does very well in the main; more- 
over, I am not sure that any other make of 
carbureter will accomplish the end more 
satisfactorily in view of the fact that stove 
gasoline is about all that I can get in my 
country. I have a little shop, and I am 
willing to go to work. Will you tell me 
what to do? Cowboy. 

Tucson, Ariz. 

The gasoline that you are evidently get- 
ting is made up of some hexane, to which 
is added heptane, octane, perhaps nonane, 
and, more than likely, a dash of decane. 
The hexane will vaporize all right; the 
heptane resists a little; the octane volatil- 
izes poorly in automobile work, and as for 
the nonane and decane, we tried some of it 
in a tub, and after lighting a newspaper and 
throwing it on top of the liquid in the tub, 
it put the fire out. To whatever extent the 
heavier constituents obtain in the stove 
gasoline that you use they will have to be 
trapped out, or, as you say, you will reap 
a crop of carbon in the combustion cham- 
ber of the cylinders of the motor. Fig. I 
shows a trap in section in the intake mani- 
fold, which will explain itself. Make a trap 
of this kind, and try it out. In addition to 
this plan, heat the gasoline as it oozes out 
of the nozzle of the carbureter. 



What Some Subscribers Want to Know 



Garage Washroom Sink Stops Up 

Editor The Automobile: 

[2,649] — I operate a good-sized garage, 
and having used a washstand sewer-syphon 




(which was previously illustrated in The 
Automobile) with good satisfaction, I am 
led to believe that I can get from you an 
idea that will solve the washstand problem, 
which is much more serious than the aver- 
age man would suppose. The grease and 
other substances that accumulate in the 
washstand stop up the "rose" connection, 
and the workmen, who are not always pre- 
cise, go away leaving the water turned on, 
and the building is flooded every little while. 
What would you suggest as a remedy? 

Chicago, 111. Progressive. 

The scheme as shown in Fig. 2 may be 
of use to you. According to this plan, the 
*'rose" plate is screwed out of the bottom of 
the basin, and the new attachment is substi- 
tuted in its stead. This attachment is com- 
posed of a shell, which is flanged over to 
fit in place of the "rose" plate, and a 
strainer, with a beveled flange meeting a 
bevel on the shell, is dropped down into the 
cavity as shown, the idea being to accumu- 
late all of the refuse in the strainer, which 
can be lifted out when the occasion requires, 
and after it is cleaned it may be put back 
again, thus preventing this insoluble matter 
from entering the system below. 



Fig. 1 — Section of a trap in the intake mani- 
fold designed to catch the non-volatile liquid, 
preventing it from going into the combustion 
chamber, where it will crack and grow a carbon 
deposit 



Duryea Again Objects 

Editor The Automobile : 

[2,650] — I have just read with some 
merriment the able argument of "Auto- 
mobilist" on pages 1014 and 1015 of the 
April 27 issue. I would not bother to re- 
ply were it not that this may mislead well- 
meaning people by the apparent sincerity 
of the writer. It reminds me that Lord 
Kelvin only a few years ago would not 
join the British Aero Club because he 
could see no hope for its objects; and that 
only a few years earlier scientists gravely 
told us flying was impossible because 
mathematics proved it. The big bird in- 
creased its weight as the cube of its size, 
whereas the wings only increased as the 
square. Less than 100 years ago a certain 
bright mathematician proved by his figures 
that no auto could climb a certain hill near 
London, but before the essay had gotten off 
the press Sir Golsworth Gurney had driven 
one of his crude steamers to the top. 

Josh Billings wisely remarks: "It is bet- 
ter not to know so mutch than to know so 
mutch that ain't so." I do not know what 
sort of oil "Automobilist" used in his ex- 
periments, but I advise your readers to 
think twice before believing that a drop 
of it will float on a standpipe full of gaso- 
line and plug the spray outlet. Down in 
this part of the world the cylinder oils we 
use are heavier than gasoline and sink to 
the bottom until thoroughly mixed, after 
which they do not separate until the gaso- 
line evaporates. These facts prevent such 
an imaginary happening as is pictured. 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE 
to communicate their automobile 
troubles, stating them briefly, on 
one side of tlie paper only, giving 
as clear a diagnosis as possible in 
each case, and a sketch, even 
though it fflnv be rough, for the 
purpose of aiding the Editor to un- 
derstand the nature of the difficulty. 
Each letter will be answered in 
these columns in the order of its 
receipt. The name and address of 
the subscriber must be given, as 
evidence of good faith. 



"Automobilist" gravely asks: "How are 
they to be mingled unless an equal amount 
of energy is expended," as if he thought 
for a moment it was as much trouble to 
mix things as to separate them. Let him 
compare for a moment the labor of mix- 
ing and then separating corn and beans. 



Fig. 2 — Section of a strainer as used in a sink, 
by means of which grease and other insoluble 
matter is prevented from plugging up the piping 



sugar and water, or hundreds of other 
things which I might mention. Oil and 
gasoline can be mixed by pouring into the 
same receptacle and stirring. But to sepa- 
rate them the gasoline must be distilled 
(vaporized), and this is what takes place 
in the crankcase of the two-cycle engine. 
This vaporization converts the gasoline 
into vapor and makes a better mixture than 
if not vaporized. The heat required is 
taken from the case and cylinder parts and 
cools them. The oil remains just as per- 
fect as if it had not been mixed. 

I have used this lubrication method for 
several years and have never observed 
such separating action as "Automobilist" 
reports. He must have used a compounded 
oil containing something not readily solu- 
ble in kerosene. High-grade pure mineral 
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What Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles wlto are sub- 
scribers to THE AUTOMOBILE 
to communicate their personal ex- 
periences for publication in these 
columns for the worthy purpose of 
aiding brother automobilists who 
may be in need of just the informa- 
tion that this process will afford. 
Communications should be brief, on 
one side of the paper only, and 
clearly fwt, including a rough sketch 
when tt is possible to do so, and 
the name and address of the writer 
should be given as evidence of good 
faith. 



oil mixes perfectly and stays mixed. "It 
takes considerable energy to separate the 
fractions," as "Automobilist" rightly says. 

As for the lubricating qualities, I can 
only repeat that I am unable to find any 
difference whether the oil and gasoline are 
introduced into the crankcase of the en- 




Fig. 3 — Diagram of a permanent magnet with a 
magnetizing coil, showing the battery connec- 
tion 



gine together or separately, except that 
when mixed before introduction the oil- 
feeding operation requires no mechanism 
or attention and is just as wanted, whereas 
I have never seen an oiling device that 
put in the oil just when I thought it was 
needed. If there is any one thing that is 
needed in the modern automobile it is sim- 
plicity, and any practice which can add to 
simplicity without detriment to the action 
of the automobile certainly should not be 
hindered by false teaching. 

Mr. Holsman, the well-known auto' 
buggy builder, has had years of experience 
with lubrication of hot engines, and his 
latest designs, although of the four-cycle 
type, carry the mixture of oil and fuel into 



the crankcase, where the gasoline is vapor- 
ized largely, leaving the oil, after which 
he pipes out of the case and to the inlet 
valves at the cylinder head in the usual 
manner. I look to see this practice grow 
in use simply because it does oil and cool 
and saves oiling mechanism. 

Chas. E. Duryea. 
Thomas A. Edison advocated water as a 
lubricating medium for bearings upwards 
of twenty-five years ago. The editor of 
The Automobile witnessed the perform- 
ance of water on dynamo bearings under 
the Edison plan at Elgin, 111., at that time. 
The dynamos ran, doing good service, and 
the saving in the oil bill was considerable, 
but it was true of this plan, nevertheless, 
that it lacked the principle of insurance, 
and in the absence of this principle a high- 
priced workman stood around watching the 
bearings for fear they would get hot. This 
workman cost several times the saving of 
lubricating oil, and the plan was ulti- 
mately abandoned because the insurance 
feature was missing. 



vent the magnetization of the horseshoe 
magnets if you proceed in this way, but 
the strength of the magnets will be im- 
proved as the result of several applications 
of the current. 



Re-magnetizing Proposition Of- 
fers No Great Difficulty- 
Editor The Automobile : 

[2,651] — My magneto worked very well 
for two years, excepting that toward the tail 
end of the performance the spark weakened 
and I suspected that the magnets were dying 
out, but I now know that they are so weak- 
ened that the magneto is a poor substitute 
for a sparking equipment, and the question 
is, can I re-magnetize the horseshoe mag- 
nets, or must I send them to the maker? 

New York City. K. C. S. 

Back off the holding screws and remove 
the magnets from their resting place, after 
which take a few turns of No. 18, Brown & 
Sharpe's gauge, insulated copper wire (Fig. 
3), connecting the 
two ends of the same 
up to a storage bat- 
tery, thus passing a 
considerable current 
in amperes through 
the turns of wire, 
thereby inducing a 
magnetic flux in the 
horseshoe magnets. 
Repeat the perform- 
ance several times, 
and in breaking the 
connection draw the 
wire slowly away 
from the terminal in 
each case, in order 
that the current will 
die down from its 
maximum to zero at 
a slow rate. There is 
no mystery attached 
to this process; in 
fine, you cannot pre- 



A Fan Would Obstruct the Ex- 
haust of the Motor 

Editor The Automobile : 

[2,652] — I have read in The Automo- 
bile matter in relation to back-pressure of 
motors, and I get the impression that an 
exhaust fan placed in the pipe leading to 
the muffler would overcome this difficulty. 
My idea is to apply this scheme to a two- 
cycle motor. Novice. 

Boston, Mass. 

The present difficulty, as it is experienced 
in two-cycle motor work among those who 
are lacking in skill, is to realize a fair con- 
dition of scavenging. The time available 
for the escape of the exhaust product is 
relatively short. A fan placed as you sug- 
gest, which is illustrated in Fig. 4, would 
serve as an obstruction and nothing more. 
The velocity of the exhaust products of 
combustion under the terminal pressure as 
it obtains in practice is far greater than 
the velocity of the fan blades, which is 
another way for saying that you might just 
as well drive a cork in the muffler orifice, 
puncturing a few holes in the same in 
order that some of the exhaust products 
will get out, thus preventing the motor 
from shutting down entirely. 



Depends upon the Road and the 
Driver 

Editor The Automobile : 

[2,653] — As a subscriber and reader I 
would like to ask your expert which engine 
will handle a car the easiest and nicest, 
a six-cylinder or a four-cylinder, provid- 
ing they both figure the same horsepower. 

Waterloo, N. Y. F. G. Stewart. 




Fig. 4 — Section of a two-cycle motor, illustrating the idea of using a 
fan in the exhaust system for the purpose of scavenging, which fan, how- 
ever, would serve as a mere obstruction 
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Your question seems to have tor its 
purpose the bringing out of a definite 
opinion as to the relative virtues of four- 
cylinder against six-cylinder motors. If is 
not in keeping with progress to close the 
door against one of two types of motors 
when both of them are serving in their 
respective fields to the entire satisfaction 
of users. A four-cylinder motor deliver- 
ing the same power as a motor having six 
cylinders will produce the greatest start- 
ing torque, because the torque is propor- 
tional to the square of the diameter of the 
piston, and the four-cylinder motor will 
have the largest diameter piston under the 
conditions named. If the four-cylinder 
motor is provided with a sufficiently large 
flywheel, the inequalities of torque will be 
ironed out, this being the function of the 
flywheel. The six-cylinder motor will de- 
liver 50 per cent, more torquing impulses 
per minute, and the flywheel, under the 
circumstances, is not required to iron out 
the same number of inequalities of torquing 
moments, remembering that it is the mean 
torque that makes the automobile go. How 
fast an automobile will travel under a 
given set of conditions is a problem that has 
to be solved on the same basis for either 
of these motors, and you can best judge 
of results by consulting racing records as 
they obtain through a decade of time. 



pump that seems to work satisfactorily, 
but I have not looked at it and do not 
know how it works. How can I fit a 
sight oil level to determine the quantity 
of oil there is in the base chamber? 

Boston, Mass. .Lubrication. 

The conventional oil pump of the 
plunger type will be seen by referring to 
Fig. 5, and as a suggestion for a filler the 
one there shown should answer your pur- 
pose. If space does not permit, the size of the 
piping can be reduced. The method often 
employed by makers for determining the 
oil level is shown on the right-hand side 
of the picture. At the lowest point of the 
base a flange is fitted to accommodate an 
elbow; to this is fitted a pipe about I 1-2 
inches in diameter, and a continuation to 
this slightly smaller in diameter in the 
manner shown. In the larger pipe is 
placed a cork float, to which has been at- 
tached an upright wire carrying a ball S 
at the top. Gi represents a glass insetted 
inside the tube C so that the ball S can be 
readily seen. 



Fitting an Oil Level to the Base 
Chamber 

Editor The Automobile: 

[2,654] — I have from time to time seen 
that you publish sketches in your paper 
in connection with attachments to existing 
cars, and would like to trouble you, being 
a subscriber to your paper. The oil filler 
on my car is very small and I spill oil 
even - time I pour it in : there is a plunger 




Fig. 5 — Oil scheme of a motor with the detail working* of a plunger pump 
ami method of fitting an easily read oil level 



Easiest Way Is to " Spin " the 
Motor 

Editor The Automobile: 

[2,655]— With the dry cells entirely out of 
commission, or master vibrator not working, 
is it possible to start on the magneto and 
what is the easiest and simplest way? My 
car is fitted with dual ignition. Is it not 
possible to make a rich mixture, open the 
relief cocks to relieve compression, and 
make "spinning" easier, and start on the 
magneto without assistance from the sup- 
plementary ignition system, and without 
the arduous labor that spinning the mag- 
neto under full compression would entail? 

Owner and Driver. 

Jacksonville, Fla. 

The proposition as 
here stated reduces 
the starting problem 
to the spinning of the 
motor with the com- 
pression relieved, 
using the magneto 
only for ignition pur- 
poses. The ease or 
difficulty to be en- 
countered depends 
upon the good work- 
ing qualities of the 
carbureter and the 
skill of the driver to 
be displayed at the 
time of shutting down 
the motor. If in 
stopping the motor 
the control system is 
so manipulated that 
the mixture remain- 
ing in the cylinders 
will be well balanced, 
the effort required 
after • the compres- 
sion is relieved will 



be slight, due to the fact that the mixture 
will ignite and burn readily, and a good 
magneto will surely deliver a spark if the 
spinning of the motor is smart Just turn- 
ing the motor over slowly is not likely to 
produce the desired result. One quick 
twirl of the crank-shaft is worth a half 
an hour of slow cranking. 



Method of Fitting Electric Side 
Light Flush with the Dash 

Editor The Automobile : 

[2,656] — Will you please explain through 
your "letters answered column" how I can 
fit countersunk electric sidelights on my car? 
The dash is fairly high and is fitted with 
a curved cowl. I think that if the lights 
were flush with the dash they would look 
better than stuck out on a bracket 

Red Bank, N. J. R. F. 

The method shown in Fig. 6 should be 
a solution of your problem. The general 




Fig. 6— Showing a dashboard with electric side 
lamps fitting flush and the method of fitting same 

appearance will be seen at A, and the side 
view with the cowl removed will be seen 
at B. Provision should be made so that 
the lamp hinges at the rear to obtain ac- 
cess to the bulb in case it gives out or • 
breaks, but this is not absolutely necessary. 



"To Slip or Not to Slip" 

Editor The Automobile : 

[2,657] — Will you please settle an argu- 
ment for me? A says a disc clutch can be 
slipped best : B says a cone clutch can be 
slipped to greater advantage. Who is right ? 

Allenhurst, N. J. Elmisa Zehnder. 

The clutch is not made to slip and in 
neither case is there any advantage. The 
car is fitted with sliding gears for the pur- 
pose of easing the clutch and it is the judi- 
cious use of the gears that has to be con- 
sidered and not how much the clutch will 
slip. In the case of a leather-faced cone 
clutch if it is slipped it will burn out and in 
the metal disc variety the edges become 
"frayed" and the next stage will be the re- 
pair shop. 



Wants to Know About Tires 
That Blow Out at the Bead? 

Editor The Automobile: 

[2,658] — I wish you would please answer 
the following questions : 
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1. The bead on one of my tires has been 
stretched to the extent that a tube often 
blows out where the tube comes in contact 
with the rim. How can I fix it? 

2. When the motor is running there is a 
continuous vibration of the whole car. I 
think the ignition is out of time; if not 
that, it might be the valves. How can I 
time either the ignition or valves on engine 
with an L-shaped cylinder? The valve in 
the head of cylinder is exhaust. The car 
has only a magneto (Splitdorf) and no 
battery. 

3. I am puzzled to know how to put the 
ball bearings in my rear wheels. They are 
held together in a ring. Should they be 
placed as shown in Fig. 7, or should they 
be turned round, f. e., side B placed toward 
wheel? Thanking you in advance. 

White Hall, 111. Arnold V. Morrow. 

1. It would seem that the cause of the 
trouble lies in the rims, which probably 
have become flattened. Unless the tires fit 
snugly in the rims the gap that forms 




Fig. 7 — Showing the back wheel of a car with the 
ball race removed 



pinches the inner tube when any side thrust 
is put on the tire such as going round a 
corner, and on straightening up again the 
tube must split. Have the rims seen to. 

2. There is no difference in timing a mo- 
tor with an L-shaped cylinder or the or- 
dinary T-shaped type. The flywheel on 
most cars is marked for the purpose of 
setting the valves and the magneto. An 
extensive set of instructions appeared in 
last week's Automobile with reference to 
timing. If you have further trouble we 
should suggest your writing to the factory 
where the car is made as they may have a 
special timing for the particular motor. 

3. From your sketch it would appear that 
the correct way would be with the side A 
toward the wheel. The main point is that 
the balls run in the race-way and that the 
cage fits into a recess. 



Another Method of Tire Testing 

Editor The Automobile : 

[2,659] — I was very interested in an 
article that appeared in last week's issue of 
your paper with reference to the method 
of testing tires by means of imprint on a 
whitewashed surface of the garage. My 
garage is rather greasy, which I assure you 
is not from choice, as it is washed regularly, 
but the floors are made of wood and the 



accumulation of several years has satur- 
ated the wood to that extent that 'it will 
not come out. I contemplate placing sev- 
eral taxicabs on the street and would like 
to have your opinion with regard to the 
inflation of the tires. Is it not possible to 
rig up some permanent means whereby a 
bell would ring if the tires were under- 
inflated? I shall be very grateful if you 
can help me, and if possible show how it 
can be effected with a sketch. 

New York. Garage Owner. 

It should be possible for you to effect a 
means of telling if the tires are inflated 
by the amount of flexure due to underin- 
flation. This is the means used in the im- 
print test. A permanent fitting could be 
made in the manner shown in Fig. 8. On 
the left of the illustration you will see a 
car about to pass through a double neck, 
which will guide the wheels. The tires 
should squeeze slightly as they pass 
through the points M and Ml. If they do 
not, it is easy to find the reason, as the 
wheels will not be in proper alignment. 
After leaving the points M and Mi the 
tire will flatten at H and Hi under the 
load, and the striking bars should be set 
for the amount of flexure allowed when 
the tire is properly inflated. The method 
of determining flexure was given in detail 
some time ago in The Automobile. Just 
what takes place when the tire strikes the 
bar will be seen by referring to the B in 
Fig. 8. The striking bars are held in pivot 
arms with a spring between them to keep 
them together, the actual space being pre- 
determined. If the tire is underinflated it 
will force the striking bars away from 
one another and the bases will form con- 
tact below the ground surface in the man- 
ner indicated. With an electric bell and 
batteries in circuit, the moment the con- 
tact is completed the bell will ring, telling 
the chauffeur that the tires require more 
air. In the case that different size tires 
are used on the cars, a series of striking 



bars suitable for the diameter can be 
added. 



Experienced Automobilists Tell 
About Reliners 

Editor The Automobile: 

[2,660] — Having had some experience 
with reliners or inner tube casings, would 
say to E. C. B. No. 2,541 : If your casings 
are in good condition, do not put anything 
in them, as reliners tend to make tires 
heat up and lose in buoyancy, but if cas- 
ings are getting weak or badly worn, re- 
liners will add to their mileage and pre- 
vent blow-outs. Do not use a reliner that 
is cemented to stick to the inside of the 
casing, or it will loosen the inside pieces 
of the fabric and damage the casing. I 
think for old or worn casings, reliners will 
prove a good investment. 

Repairman. 

Cherry Creek, N. Y. 



Air 



Costs Nothing— Why 
for a Filler ? 



Pay 



Editor The Automobile : 

[2,661] — Being a subscriber to your paper 
I would like to know if you can give me any 
information in regard to the filling of the 
inner tubes with something like rubber, 
but perfectly soft, and they claim in riding 
the car it is impossible to tell it from air. 

A salesman is here with a sample from a 
tire that has run two years in Denver, and 
claims there is no hardening of material. 
Please advise me if this is a success, and if 
so, what is the name of a reliable company? 

Salem, S. D. O. Arnold. 

Unless it can be shown that the pro- 
posed filler is more efficacious for tire pur- 
poses than air it is difficult to imagine a 
reason why the filler should be purchased at 
a price, since there is plenty of air lying 
around loose, and to be had at the cost of 
a little pumping. 




Fig. 8 — Showing bow the undue flexure of tires can be ascertained and the method of fixing the device 

together with electrical connections 
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Meeting' Recurring' Troubles 

Presenting a Series of the Most Probable Cases 

A series of co-related short stories, accompanied by diagrams and characteristic illustrations, indicating 
the nature of the troubles that are most likely to happen to automobiles, discussing their causes and 
efects, all for the purpose of arriving at a remedy. It is the aim, for the most part, to show how 
these troubles may be permanently remedied, and as a secondary enterprise it is indicated how the 
automobilist can make a temporary repair, thereby enabling him to defer the making of a permanent 
repair until a convenient time arrives. 




Fie. 23 — Section of a 
cylinder through a 
valve showing the 
spark plug tn the 
cap screwed in flush 
with the inner face 




When the Sfaik Plugs Fail in Sehvice — To 
lay it upon the spark plug is natural, but it is 
futile unless the claim is well grounded. Quite 
frequently the dim- 
culty is to be traced to 
the method of the use 
of these important 
equipments. Fig. 23 
shows how the spark 
plugs should be screwed 
into the cylinders, re- 
ferring specifically to 
the distance in that 
the plugs should go. In 
this example the length 
of the threaded portion 
of the plug checks up 
with the thickness of 
the wall of the plug 
into which the plug 
goes. The best results 
come when the spark 
plugs are so made that 
a shoulder is placed at 
the termination of the 
threading, leaving room 
for a metal - armored 
gasket, and when the plug is fetched home the 
shoulder will press the gasket against the faced-off 
boss of the cylinder or cap designed for the 

a c c ommodation 

of the spark 

plug. For the 
benefit of those 
who may not 
have given t the 
matter attention, 
the A. L. A. M. 
standard of 
spark plug is 
here reproduced, 
in which Figs. 
24 and 25 are of 
the plug, and re- 
ferring to the 
letters on the 
cut, they are ex- 

ftlamed as fol- 
ows: The spark 
plug adopted as 
a standard has a 
J^-'mch diameter, 
straight thread, 
18 pitch, and the 
design and di- 
mensions shown in the following specifications: 
A, IH inch; B, H inch; C, H inch; D, H inch; 
E, not less than ii inch; F, not more than V» inch 
(depth of recess, not 
over depth of thread) ; 
II, Y* inch. Specifica- 
tions — Stock, 1 )$ inch 
round. Head Form, 
milled hexagonal ; short 
diameter, J$ inch. 
Flange Form, circular; 
diameter, 1 % inch ; 
thickness, 'A inch: 
face, annular seat % 
inch wide. Blank for 
Thread — Diameter, H 
inch; length, not less 
than y* inch. Recess 
Adjacent to Flange — 
Width, not over H 
inch; depth, not over 
depth of thread. Thread 
D i a m e t e r— inch 
straight; pitch, 18 
inches; form, U. S. 
Standard; cut, perfect 
into recess. Packing- 
Gland Nut H c a d — 
Form, hexagonal: short diameter, Yx inch. 

There is something to be said in favor of the use 
of suitable grades of material in this work, it be- 
ing the case that cold rolled steel and other ordi- 
nary stock of which bolts are frequently made are 
too high in sulphur and phosphorus to be regard- 
ed as reliable and the Society of Automobile En- 

fineers is undertaking to recommend the type of 
abric that will be most efficacious in this service. 
As a general proposition, Bessemer bars should not 
be used, and confining the selection of material to 
nothing more inferior than basic open-hearth steel, 
it still remains to regulate the carbon content. 

It is true that there are quite a number of 
motors running that do not adhere to the stand- 



Fig. 24 — D tag ram of the 
threaded pert of a spark 
plug, with reference letters 
to accord with the A. L. 
A. M. standard 




Fig. 2S—Plan of the 
A. L. A. M. spark 
plug standard dia- 
gram used in _ con- 
nection with Fig. 24 




Fig. 26— Section of a 
cylinder through the 
valve, showing the 
spark plug in the 
cap screwed in too 
far. 





Fig. 28— Section of the 
hub of a wheel which 
is held on the shaft 
by a taper pin with 
a key to take torsion 




ard, but this must be 
regarded in the light 
of a misfortune, it be- 
ing true that a motor 
is of no value if it will 
not run, and if a motor 
works at all with the 
spark plugs screwed in 
too far, as shown in 
Fig. 26, it will be in 
the nature of an acci- 
dent; whereas, if the 
spark plug is only part 
way in, as shown in 
Fig. 27, nothing very 
good by way of per- 
formance can be ex- 
pected. One of the first 
things that a buyer of 
an automobile should do 
is to look at the spark 
plugs and see if they 
are a good fit in the 
cylinders, but if this 
formality is overlooked 
until the automobile changes hands, it is the plain 
duty of the owner of the car to make the best of 
a bad bargain, which is a matter of searching 
around until he can 
locate long or short 
types of spark plugs 
that will fit in the man- 
ner as shown in Fig. 
23. There is strong 
ground in this presen- 
tation in favor of ad 
hering to a standard, 
and certainly the pur- 
chaser will be justified 
in paying more for 
an automobile that is 
designed along stand- 
ard lines than he 
should be witling to 
pay for an automobile 
of the other kind. 

Fig. 27 — Section of a 

cylinder through the 

valve, showing the Reak Wheels Come 
spark plug in the Off Betimes — Cer- 
cap not screwed in tain types of con- 
far enough struction of live rear 

axles have been known 
to give trouble, and 
on a few occasions the wheels have departed from 
the shaft unceremoniously. This is not a nice 
thing to contemplate. For the benefit of those who 
arc in a position to appreciate the delicacy of the 
situation, who, also, have been unable to devise 
a plan of overcoming the difficulty, it is the in- 
tent here to canvass the situation, and by illus- 
tration show how the wheels may be brought 
within the zone of definite control. The idea that 
has earned such a poor 
reputation is depicted 
in Fig;. 28, which is 
a section through the 
hub of the wheel out- 
side of the line of the 
spokes and the outer 
flange that binds them 
into place. The shaft 
is a parallel fit in the 
hub and it is prevented 
from turning independ- 
ent of the wheel by 
means of a key, as 
shown. But since the 
wheel is merely placed 
on the shaft with a 
parallel fit, even if it 
is a good hand fit, 
there is nothing to prevent it from floating off, 
and, for this purpose, a taper pin is passed 
through a taper hole which is made in the hub 
(under the hub cap), into which the taper pin 
is driven with a showing of force. In the course 
of a little time the key gives a little under the 
work and the taper pin then bends to the pressure 
that is brought upon it. after which the key gives 
a little more, and finally the taper pin is sheared 
off at points near its two extremities, just at the 
shear point. All sorts of materials have been 
suggested for the pin in work of this sort, but 
up to the present time nothing has been found 
that will stand up under the shearing strains. 
There are several possible ways of getting 



Fig. 29 — Section of the 
hub of a wheel 
keyed on and pre- 
vented from drifting 
off by a taper ptn in 
the bending relation 




around the shearing trouble. Fig. 29 shows a 
very simple way of relieving the situation. In 
this example the shaft 
is flattened at the hole 
on each side where 
the taper pin comes 
through, it being the 
purpose to prevent the 
shearing action, substi- 
tuting a bending mo- 
ment instead. It can- 
not be said that this 
is an ideal construc- 
tion, but it is a con- 
siderably better plan 
than the one that found 
so much favor among 
the class of designers 
who practiced this art. 
Fig. 30 present a plan 
that entered the fertile 
brain of one novice who 
was unable to keep the 
wheels on the shaft, and it may not be out of 
place to relate that this plan worked quite well. 
As will be seen, the shaft was reduced in 
diameter at the ex- 
tremity and threaded, 
and a cap was made 
with two threading 
diameters, one of which 
screwed over the hub 
in the regular way and 
the smaller diameter 
thread fitted the thread 
of the shaft. This 
method of holding the 
wheel on, while it de- 
pended upon the cap 
staying on, is free from 
the objectionable shear- 
ing action that has 
caused so much trouble 
in the past, and the 
work was thrown upon 
the key where it be- 
longs. 

Perhaps Fig. 31 offers the greatest measure of 
relief, all things considered, especially in view of 
the fact that in the working of the plan it is not 
necessary to replace the shafts or to make new 
hub caps. The execution of this plan re- 

3uires that a hole be 
rilled in the end of 
* the shaft, half in the 

m ; [J hub of the wheel, and 

■••^■ijijaaaizWMKw after the hole is drilled 

it must be threaded for 
7 ' ' T a capscrew. The cap- 

— screw may be H of an 
inch in diameter and 
the thread should be 
about 18 to the inch. 
When the capscrew is 
put into place it will 
keep the wheel from 
backing off of the shaft, 
and since the capscrew 
is half in the shaft and 
the rest in the hub, it 
relieves the key of some 
of its work, thus serv- 
ing a double purpose. This idea in machine con- 
struction has been used in quite a number of 
difficult situations and rarely ever has It been 
known to fail. It would not be a good idea to 
abandon the key on the ground that it will be 
unnecessary if the capscrew serves as a key as 
well as for keeping the wheel from backing off 
of the shaft. In fitting the key, remembering that 
it is a better member for torsion work than a 
round member in view of its flat bearing faces, 
care must be taken to scrape it to slight taper 
and to hand-fit it so that it will have to be 
driven home. 



Fig. 30 — Section of the 
hub of a wheel 
keyed on a shaft us- 
ing a double thread- 
ed cap to keep the 
hub on the shaft 




Fig. 31 — Section of the 
hub of a wheel 
keyed on a shaft with 
a cap screw in the 
half-and-half relation 
to prevent floating 



Valves Waxp if the Mushkoom Is Weonglt 
Shaped — It is not difficult to keep the inlet valves 
tight due to the fact that they are maintained at 
a relatively even tem- 
perature on account of 
the cooling effect of the 
incoming mixture, it be- 
ing the case that this 
mixture is more or less 
a "refrigerant** due to 
the process of evapora- 
tion of liquid gasoline 
that is always going on 
in the region of the in- 
let valve, this being the 
point in the system 
where the entrained 
liquid strikes the at- 
mosphere of higher 
temperature. _ The ex- 
haust valve is unfavor- 
ably situated, since it 
never contacts with the 
refrigerating mixture, 
and it is in the path of 
the exhaust products of 
r*>*«hu5tion which are 
always above a red heat, 
and when motors are 
poorly managed, the tem- 




Fig. 32 — Section of a 
motor cylinder 
through the valve and 
cap. showing a water 
jacketing scheme that 
works and a mush- 
room of special form 
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perature of the exhaust products is very high in- 
deed. Fig. 32 shows the shape of an exhaust valve 
that might be free from troubles due to heating. 
Moreover, with the water jacket extending be- 
tween the inner and outer cover of the exhaust 
valve opening, considering the near approach of 
the valve to the water-cooled inner cover in juxta- 
position, a certain amount of cooling effect is a 
reasonable expectation. It has always been a 
source of regret among designers of automobiles 
that the piston head and the valves do not lend 
themselves to water-cooling. The next best course 
is to provide a water jacket adjacent to every 
flame-swept surface, making sure that the thick- 
nesses of the walls around the valve seat shall not 
e *, c , ee v tne normal wall thickness, and that water 
will circulate vigorously over the exterior surfaces 
adjacent to the seat of the valve. In the opera- 
tion of an automobile the driver can do much to 
maintain cool relations if the spark is advanced 
co-relating with the speed, for then the tempera- 
ture of the exhaust products of combustion will 
be relatively low, and as a secondary advantage 
attending this plan of operation the motor will 
deliver a better measure of power, and, incident- 
ally, the thermal efficiency of performance will 
be on an improved basis. 



Gasoline Must Be Boiled Befoee It Will 
!■" — There are tnre e states of aggregation for 
media. Water is such a well-known compound 
that we are not surprised that it will freeze into 
ice or boil into steam, thus affording an example 
pt the three states of aggregation, i. e., solid, 
liquid and gas. There are some substances in 
the catalogue of media that have not as yet been 
resolved into the three states above referred to, 
and gasoline, for that matter, does not reside 
under normal conditions in the solid state. It is 
known to the automobilist as a liquid or a gas, but 
in order to change the gasoline from its normal 
liquid form to its unusual gas state heat must 
be supplied to the liquid to offset the latent heat 

fit PVanflT-Sfinn ■ in n»U»^ ... r l_ . I 1: 



ot evaporation; in other words, the gasoline must 
of ebullition, and of this 



be reduced to* a state u? cuumuon, ana thi* 
t l *iZi- : ™ter say?: "Ebullition— A boiling or 
bubbling of a liquid; the motion produced in a 
liquid by its rapid conversion into vapor." 

In order to avoid fuel trouble the automobilist 
must be brought to a proper understanding of the 
necessity of heating the gasoline in order that it 
will vaporize, but it is a mistake to apply this 
heat to the liquid before it streams out of the 
nozzle of the carbureter. Remembering that the 
amount of gasoline in liquid form that must be 
delivered through the nozzle of the carbureter to 
the stream of incoming air must be in a fixed 
ratio for the best result, considering the fact 
that if the nozzle is a fixed size it will be ap- 
parent that the gasoline must be delivered through 
tne nozzle at a fixed pressure, and the quantity of 
gasoline that will flow through a given size orifice 

SiSLfo^" 11 A C u d Y wl !L ? nTy b « constant if the 
temperature of the liquid is maintained at a fixed 
level. The reason for this lies in the property 
of a liquid, whereby its viscosity changes with 
the temperature. The viscosity changes That will 
be noticed are not the same for all liquids. Con- 
as 1 fo/lfwf" 80 * change8 are substantially 
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7" np i°. F " 50 59 68 77 86 
Weight in 

unittime.. 1 1.073 1.145 1.212 1.27 1.335 

These figures are for the quality of 'gasoline 
known as fiexane, the formula of which is C, H„ 
With automobile gasoline, which is made up of a 
plurality of the frac- 
tions of the distilling 
process of a higher spe- 
cific gravity, departure 
from the above values 
will be more marked, 
and if the gasoline is 
heated before it passes 
through the nozzle of 
the carbureter the evi- 
dence of an unbalanced 
condition will be in 
greater presence. Fig. 
33 shows in cross sec- 
tion the modified Ven- 
luri tube with the 
nozzle in the concentric 
relation with the water- 
jacketed member, and 
the apex of the pair of 
truncated cones out of 
which the Vcnturi tube 
is formed coinciding 
with the nozzle extrem- 
ity of the gasoline pas- 
sageway. The hot water 
that is circulated in the 
jacket around the Ven- 
turi tube will impart 
heat to the stream of 
gasoline as it sprays out 
of the nozzle and is en- 
trained in the incoming 
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Fig. 33 — Section of 
carbureter of 
Venturi tube type, 
showing 0 scheme of 
hot water jacketing 



it sprays out of the nozzle, as the construction 
shows. The gasoline is sucked out of the nozzlr 
by the depression that is formed in consequence of 
the displacement of the piston in the cylinder of 
the motor, considering the obstruction formed 
by the butterfly valve at the upper end ot the Ven- 
turi tube, thus fixing the depression in the region 
of the nozzle. Since the pressure on the gasoline 
as it resides in the float bowl and flows in the 
piping to the nozzle is back of the atmosphere, 
which is 14.7 pounds per square inch, the depres- 
sion referred to is in consequence of the dis- 
placement of air in the depression chamber and 
the difference between this displacement and the 
atmospheric pressure represents the suction pres- 
sure by means of which the gasoline streams out 
of the nozzle. 

This principle of design and construction of 
carbureters obtains in the various makes, subject 
to modifications, and in many examples of carbu- 
reters in actual practice, the neat required for the 
boiling of the gasoline is furnished by heating the 
air before it reaches the nozzle rather than by 
transferring beat from the water in the jacket to 
the cold air in the region of the nozzle. It is 
immaterial how the heat is transferred to the 
liquid gasoline to make it vaporize as long as 
the latent heat of evaporation is satisfied, and 
this is a matter of supplying about 210.5 British 
thermal units of heat per pound of gasoline. 



Adjusting the Carbureter Is a Simple Proc- 
ess^ — Every time a motor quits running, if the 
owner of the car is relatively inexperienced, he 
lifts the bonnet of the motor and espying the 
carbureter takes a few turns on every adjusting 
screw that he can find without counting the con- 
sequences. In nine cases out of ten the trouble 
is not in the carbureter at all. When confronted 
with a refusal on the part of the motor to go 
about its business, the operator should first look 
into the gasoline tank and see if there is any more 
liquid left. He should then observe whether or 
not the valves that permit the liquid to flow to 
the carbureter are open. If the carbureter primes, 
showing ample evidence of a good supply of gaso- 
line, the next question is, does the manifold leak 
air at a point between the carbureter and the 
cylinders? If so. the leaks must be stopped; this 
may be accomplished by tightening up on the hold- 
ing bolts or renewing the packing if necessary, 
unless, perchance, there is a blow-hole in the 
manifold casting, or some other flaw that is at 
the bottom of the leak. At all events, the mani- 
fold must be tight, and to stop up a flaw is a 
mere matter of whittling a stick and driving it 
into the hole so that it will stay there, pending 
the time when a more artistic repair can be made. 
If the trouble still persists, the ignition system 
should be given a measure of attention; find out 
if the battery is in strength to serve for its 
purpose; examine the wiring for loose joints; in- 
spect the timer and sec if the brushes are in good 
bearing, and so such other things as are more 
likely to be at the seat of the trouble than the 
carbureter. But if the carbureter must be at- 
tacked, arrive at a good understanding of its 



functions and how they are performed before 
making the adjustments. Referring to Fig. 34 of a 
section of a carbureter, which is presented merely 
to help the understanding, remembering that it 
is not a regular carbureter of the market, it will 
be observed that the gasoline flows into the float- 
bowl from the top in this case (it might come in 
at the bottom in other examples) and the needle 
serves as the obstruction, preventing the flow of 
the gasoline when the quantity of the liquid pres- 
ent in the bowl is sufficient to buoy up the float 
and lift the needle against its seat. To prime the 
carbureter it is necessary to press down on the 
primer, the stem of whicn bears against the float, 
overcoming its buoyancy, causing it to sink, thus 
permitting the needle to back away from its seat 
and allow additional gasoline to enter so that 
when the priming operation is completed the 
gasoline will flow out of the nozzle, due to the 
raising of the level of the gasoline on account 
of the difference in the head between the liquid 
in the float-bowl and the orifice of the nozzle. If 
the gasoline will not flow from the float-bowl to 
the nozzle, it must be on account of an accumu- 
lation of foreign matter in the passageways, in 
which event it will be necessary to back out the 
screws SI and S2, and with a piece of wire clean 
out the passageway, during which operation the 
cocks Cl and C2 may be opened, thus permitting 
the gasoline charged with foreign matter to de- 
part. The means at hand for cleaning out the 
passageways of carbureters are not always in the 
same place, but it will he easy enough to find 
them in well contrived carbureters, and the point 
here is to remember that gasoline carries paraffine 
and sediment on occasions, which adhere to the 
walls of the passageways and stop off the flow 
of the liquid. Tracing gasoline to the nozzle as 
the result of priming assures that the supply of 
the liquid will be in sufficient presence if the 
nozzle is not stopped up. The best ways to 
ascertain as to the condition of the nozzle is to 
open the drain cock in line with the same and 
shove a piece of wire through the nozzle for the 
purpose of cleaning it out. Having thus completed 
the exploration for the purpose of freeing the pas- 
sageways for the liquid, it will be timely to ad- 
just the relation of the gasoline that flows out 
of the nozzle to the air that is sucked in by dis- 
placement of the piston. 

In adjusting the relation of air to gasoline the 
first thing to do is to either increase the flow 
of gasoline by adjusting the needle valve in the 
nozzle, if the carbureter is of the type that af- 
fords one, so that the amount of liquid that will 
pass into the incoming air will be sufficient t<> 
make the motor run (without load) at its lowest 

Cossible speed, and the slower that the motor can 
e made to turn over the better will be the re- 
sult. Having completed the low speed adjustment, 
the next operation is to speed the motor up until 
it shows confusion, which will be due to an over- 
rich mixture on account of the tendency on the 
part of the gasoline to increase its rate of flow 
in a greater ratio than the rate of flow of air, 
and the second adjustment must be for the pur- 
pose of diluting the mixture, which may be done 
by admitting more air through the auxiliary valve, 



iraineo in tne incoming 
air, rather than to the liquid gasoline within the 
liquid system, due to the fact that cold air comes 
up around the piping and the heat that is delivered 
by .the water in the jacket has the shortest dis- 
tance to travel to get into the liquid gasoline as 




Fig. 34 — Section vf a carbureter designed to bring out the co relating functional parts to help discussion 
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which, in this example, was in the form of a 
sleeve valve, which is held in the closed position 
by a spring, and is opened by means of a lever, 
admitting trie auxiliary air through ports A and B 
that are uncovered as the sleeve is pulled out 
against the force of the spring. The motor should 
be made to run at its highest attainable speed 
by adding air to the auxiliary valve, and when 
this operation is accomplished it may be said that 
the motor will run at its lowest possible speed 
when the auxiliary valve is closed, and it may 
be made to go at its highest possible speed when 
the auxiliary air valve is open. For the rest it is 
a matter of adjusting the automatic air valve, if 
one is supplied on the carbureter, to give the best 
power performance at intermediate speeds. Some 
carbureters work perfectly well without an auxil- 
iary valve, giving good result, due to the adjust- 
ments for high and low speed, but other carbu- 
reters are designed, including an automatic valve, 
which supplements the effort of the auxiliary air 
valve, and the operator, bv making a few trials 
under load conditions, will soon be able to adjust 
the auxiliary air valve for the best power result. 
Substantially all float-feed carbureters may be 
handled by a man of almost no skill, if he will 
remember that the motor must be made to go at its 
lowest possible speed with the auxiliary air valve 
closed, and it must be made to rotate at its 
highest attainable speed when the auxiliary air 
valve is open the right amount. 



Poohly Installed Gasoline Piping Is a Haz- 
a *d — If the gasoline piping, which is made of 
copper, is not annealed, it will be too irresponsible 
to employ in this ex- 
acting service. If the 
diameter of the pipe is 
too restricted jelly and 
foreign matter that ac- 
cumulates in gasoline 
will soon stop up the 
passageway and the mo- 
tor will quit running. If 
the piping is installed, 
using short lengths for 
the purpose, there will 
be a lot of unnecessary 
joints, and the chances 
for trouble from this 




Ftg. 35— In the insta.la .„„„.. ,,„„, «„,-, 

hon of (asoltne ftp- SOU rce will be unduly 
tng. showing the right augmented. But even 
and wrong way to 
make the joints 



augmented. But even 
if the piping is of a 
nood size, properly an- 
neal c d, and un- 
broken lengths are employed in the leads, the 
joints may T>e bad, due to the fact that the work- 
man who makes the installation will be lacking in 
skill sufficient to make him appreciate the im- 
portance of a "fair" lead. Referring to Fig. 35 
a fair lead is shown at C, requiring the gasoline 
pipe to be bent so that the two parts of the joint 
will be in juxtaposition to each other, but if the 
pipe is not bent the condition will obtain as shown 
at B, excepting when the workman gives the pipe 
a yank and pulls it over to a point opposite the 
mating member of the joint as shown at A. 




Fig. 36— Section of a 
centrifugal pump, 
showing a safety dog 
drive to prevent 
damage if the water 
freezes 



Phopes Management of the Water Cooling 
System — In actual practice there are two divi- 
sions of the water cooling system as used to main- 
tain a proper tempera- 
ture of the motor, and 
the difference between 
the two methods in 
vogue is represented by 
the substitution of a 
water pump, as shown 
in Fig. 36, for the 
therm o-syphon (so 
called) method of circu- 
lation as shown in Fig. 
37. Some of the points 
to be observed are com- 
mon to both systems. 
Clean water must be 
put into the cooling 
system, due to the fact 
that sediment, if it is permitted to collect, will 
be the most likely to accumulate over the water- 
swept surfaces of the domes of the cylinders at 
the point of highest temperature, and the scale 
that forms on these surfaces will be responsible for 
spheroidal action, in which event the circulation of 
the water will be to no purpose. The second point 
of importance in the maintenance of the cooling 
system is to so operate the motor that the water 
will not boil. This may be accomplished in a 
properly designed automobile by avoiding the run- 
ning of the motor on a retarded spark, making 
sure that the spark is advanced all that is pos- 
sible, considering the good delivery of power, and 
the motor should he kept running at the rela- 
tively high speeds, to do which is a mere matter 
of sliding the gears when it is desired to run 
the automobile at a slow rate of speed. It is on 
hill-climbing and on long stretches of bad road 
that the gears will have to be shifted to make the 
automobile go slow, but under no circumstances 
should the operator use the motor to deliver a 
heavy load, reflating the speed of the automobile 
by slowing the motor down rather than by sliding 
the gears 

Referring to Fig. 37 of a thermo-syphon system, 
it will be seen that the radiator is placed high 
up relative to the top of the cylinders, and when 
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Fig. 37 — Section of a 
radiator as used in 
the thermo-syphon 
system, shewing the 
course of the water 
and the disposal of 
steam 



the system is filled 
with water the cyl- 
inders are submerged. 
The water runs from 
the bottom of the radi- 
ator into the lower 
portion of the water 
jacket through the con- 
nection e, and the hot 
water passes through 
the piping above the 
domes of the cylinders, 
entering the radiator at 
the point a. In this 
particular radiator, 
which is of the McCord 
type, as used on Regal 
automobiles, any steam 
that is made passes up 
to the space b at the 
top of the radiator, and 
the water passes down 
to the bottom of the 
radiator. It is believed 
that the vigorousness of 
the circulation of water 
in the so-called thermo-syphon systems is due to 
the generation of steam on the dome surfaces of 
the cylinders, and when this steam rushes in the 
direction of the radiator it forces the water alontf 
with it so that in all fairness the thermo-syphon 
circulation is on a par with systems employing a 
circulating pump, it being the case that the slugs 
of steam that come away at timed intervals serve 
the same purpose as the veins of the centrifugal 
pump that generator pressure in the column of 
water, and in the equalization of this pressure the 
water is impelled through the piping system, thus 
accounting tor the circulation. In the particular 
radiator shown in Fig. 37 there is a vertical divi- 
sion of the tubes whereby the steam and water that 

?o to the space above flow down through the 
rontal compartment, and the water that is free 
from steam falls by gravity from the point a to 
the space at the bottom of the radiator through 
the back compartment. In this fashion the steam, 
which carries a large part of the heat units, is 
more readily condensed into water, because it is 
brought into contact with the most cooled part 
of the radiator at the front, which is struck by 
the cold air as the automobile moves forward in 
the atmosphere. There is a point here that is 
not usually given consideration. The number of 
heat units in a pound of water that is heated 
100 degrees Fahrenheit is approximately 100 Brit- 
ish thermal units, but when a pound of steam is 
made the latent heat of evaporation, which is 
965.7 British thermal units, must be added to the 
100 units that are taken up in the heating of 
the water. It will be seen by this comparison 
that a vast amount of heat may be transported 
from the domes of the cylinders to the water 
jacket in the form of steam. All that remains is 
to condense this steam in the radiator, which 
must be suitably designed for the purpose, in view 
of the greater difficulty involved in condensing 
steam as compared with cooling water. 

In the use of a water pump it is customary to 
employ a centrifugal type, as shown in Fig. 36, 
ana from the operator's point of view there is 
little to be said, excepting that the pump should 
be drained out in the Winter time, which is 
a mere matter of opening the draincock at the 
lowest point in the system, but unless this opera- 
tion is attended to the pump will stick, due to 
the freezing of the water, and when the motor is 
started the next time the shaft will be twisted 
off unless a safety joint is employed, one of which 
is shown in Fig. 36, comprising a flat spring 
fastened at its center to the end of the pump 
shaft, engaging driving dogs at its extremities, 
the dogs being secured to a flange-like termina- 
nation of the driving shaft. If the numn sticks, 
the flat spring deforms, slipping off the dogs and 
saving the pump from destruction. 



Lead Battery Terminals Cannot Be Soldered — 
In electric vehicle work where the battery receives 
the attention of experts, when it is desired to 
assemble the elements, 
the straps are burned to 
the necks in the manner 
as shown in Fig. 38. 
In this work, the heat 
of the hydrogen flame 
is so high that the 
needle-like flame as it 
contacts with the metal 
melts the same locally. 
I OMtitt/ / and if the point of the 

S8P Lfe / / flame is directed at the 

^Hj tpuPJ / / edges to be joined, the 

^■•I^r^rI I / metal of the neck of the 

I J plate and the metal of 

«^B.Jsm ^MJ *J the plate itself will run 

"**~* together and form a 

homogeneous connec- 
tion. It is important 
that the joints be made 
by "burning,'* as here 
shown, due to the fact 
that solder being an 
alloy of lead and tin, 
frequently carrying impurities, will disintegrate 
electrolytically, and the products of the dissolving 
alloy will drop into the electrolyte in the cell of 




Fig. 38 — A battery plate 
with a cross bar be- 
ing burned on by 
means of a hydrogen 
flame 




the battery and do damage. When the plates are 
burned in the manner suggested it is lead to lead, 
and the ill effect of the elements of alloys are 
thwarted. The hydrogen flame is produced pro- 
fessionally through the use of a hydrogen gen- 
erator, as shown in Fig. 
39, in which zinc is put 
in the bottom of the 
generator, and diluted 
sulphuric acid is placed 
in the vessel above. An 
automatic valve pre- 
vents the flow of the 
diluted sulphuric acid 
above, excepting at a 
certain rate, which i<- 
just sufficient to pro- 
duce the amount of hy- 
drogen gas required at 
the burner. The gas is 
generated, due to the 
dissolving of the zinc, 
by the diluted sulphuric 
acid, and the oressure 
of the gas as it rises 
in the chamber B 
through the tube T 
regulates the flow of 
the acid. The* amount 
of the pressure depends 
upon the head, and this 
is regulated by the height of the stored diluted sul- 
phuric acid above the zinc in the bottom of the 
container. Referring now to ignition batteries as 
they are placed in the keep of the owners of auto- 
mobiles, if the connections become bad, or if it is 
desired to clean the batteries and then reassemble 
them, the temptation to use a soldering iron is very 
great, but the work must not be done in this way. 
for the reason as before stated, and on this account 
if joints must be made it will be desirable to send 
the battery to a repair shop where a hydrogen flame 
is available for the purpose as here described. 



Making a Flywheel Is a Designer's Problem — 
When the amateur gets a little experience by run- 
ning one or more automobiles for a time his am- 
bition grows, and he be- 



Fig. 39 — Section of a 
hydrogen generator 
as used for produc- 
ing hydrogen for 
burning batteries 




Fig. 40 — Section of a 
flywheel flanged to a 
crankshaft, shoiving 
the dishing of the 
spider for the sake 
of safety 



gins to see wherein he 
can beat the designer at 
his own game. There is 
no gainsaying the fact 
that road experience is 
worth something to the 
professional designer, 
but this is not to say 
that the man who gets 
road experience will be 
a better hand than the 
designer in laying out 
the car. Space is not 
available to tell of all 
the mistakes that road 
experience would put 
into a new automobile 
if it had a chance, but 
one or two of the ap- 
parently simple situa- 
tions will suffice to illus- 
trate the point "To be 
made. Referring to Fig. 
40, of a section of a 
flywheel, it will be seen 
that the same is flanged 
to the crankshaft, and 
that most of the weight 
is accumulated in the 
rim; moreover, the rim 
is tapered to take the cone clutch, and the idea 
looks so simple that the man with road experience 
would get the impression that all he has to do is to 
tell a workman to turn up a pattern to some diam- 
eter that he might take from an automobile already 
made. The pattern, when it is sent to the foundry, 
will be declined as being wrong for the pur- 
pose, on the ground that the flange of the flywheel 
is not dished, it being the case that internal strains 
will be induced in the casting if the flange is at 
right angles to the axis of rotation, whereas by 
dishing the flange it will give in response to the 
internal strains, and thev will be relieved accord- 
ingly. The strength of cast iron from the de- 
signer's point of view is 18,000 pounds per square 
inch, but if the design is such that internal strains 
abound up to, say, 10,000 pounds per square inch, 
the remaining strength in the structure, from the 
designer's point of view again, will be 8,000 pounds 
per square inch, and this is in the face of the fact 
that a foundry man can pour a test bar that will 
show a strength of 35,000 pounds per square inch. 
One more point and the subject will be dropped. 
The peripheral velocity of a flywheel of cast iron 
should not exceed a rate of travel of a mile per 
minute. Some motors run at 2,000 revolutions per 
minute, whereas other motors operate at perhaps 
one-half of this speed. If the novice takes the 
diameter of the flywheel of a slow-speed motor and 
he then designs a high-speed motor, using this 
diameter, he will get into trouble. When the motor 
is speeded up the flywheel will disrupt. The reason 
for this lies in the tact that the extreme fiber strain 
is as the velocity squared, which is another way for 
saying that a flywheel of a fixed diameter will have 
induced in its extreme fiber four times the strain 
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of 1,000 revolutions per minute if the speed is in- 
creased to 2,000 revolutions per minute, and so on. 
From what has been said it would appear that the 
designer's problem is not to be disposed of by the 
man who merely gets road experience. 



Substituting Brass Castings fo» Profer Ma- 
terial Is am Inferior Undertaking — When men 
of no experience decide that they can build auto- 
mobiles better than 
those who burn the mid- 
night oil they engage a 
capable draftsman, per- 
haps, and make a nice- 
looking set of drawings, 
all of which takes time, 
and being unaccustomed 
to taking twelve solid 
months in a mere de- 
signing undertaking, 
they get in a hurry ulti- 
mately, and despite the 
fact that the draftsman 
classifies suitable grades 
of steel for the import- 
ant parts, his judgment 
is overruled and brass 
castings are procured, 
because they may be 
had quickly. Referring 
to Fig. 41, of a differ- 
ential brake-drum, the 
section shows that the 
drum is flanged to the 
driving part, and the 
face of the drum is of 
some width, with a 
flange at the edge op- 
posite the spider. The 
idea in flanging this 
edge is to prevent the drum from spinning into a 
cone, which it will do under the pressure of the 
shoes or the band if the drum ia made of brass, or 
if the designer neglects to place a flange in support 
of the outer edge. In this design the spider is so 
shaped that oil when it sneaks out of the bearing 
and creeps up on the spider will be picked up by 
the slinger (so called) and cast off, thus preventing 
it from smearing over the face of the drum. Oil 
on the drum-face lowers the coefficient of friction 
of the facing fabric, prevents the dissipation of 
heat and causes failure. By properly designing the 
drum the face will be kept free from escaping oil, 
and the facing fabric on the shoes or the band will 
then do its proper work and last for a long time. 



New Scheme of Valve That Might Work — 
The vast amount of work that is being done on 
sleeve types of valves, not forgetting a variety of 
piston valves that are 
peeking above the hori- 
xon, suggests that there 
must be quite a number 
of poppet types of valves 
that are not working as 
well as the owners 
thereof could wish. The 
difficulty with the 
troublesome types of 
poppet valves may be 
traced to three causes, 
(a) lack of uniformity 
of the cooling water on 
the exterior surface in 
juxtaposition to the 
seat; (b) the use of in- 
ferior material in the 
mushroom and the stem 
of the valve; and (c) 
the shape of the valve. 
Remembering that 
valves of this type in 
automobile work cannot 
be water-cooled on ac- 
count of the high speed; 
remembering also that the exhaust valve is swept 
by highly-heated "fluid," provision must be made 
to get rid of this heat; otherwise it will pile up in 
the mass of the mushroom, and the difference in 
temperature between the mushroom and the stem 
will cause the latter to curl, after which the valve 
will defeat grinding to tightness. The inverted 
cone-shaped mushroom, as presented in Fig. 42, has 
the virtue of being of great strength for weight; 
it offers the further advantage that the portion that 
seats, being at the lip of the bell, if it expands, will 
grow tighter, and attention is specifically called to 
the fact that the body of the metal is in the direc- 
tion of the apex of the cone, and the heat will be 
prevented from sweeping over the surface by the 
gas that will reside in the cavity, the latter being 
an insulator, comparing it with metal. 



Mufflers Cause Back Pressure. — Even in a 
new motor of a good design, if the muffler main- 
tains silence, it is more than likely that the muf- 
fler will induce back pressure. It will be under- 
stood that each pound of back pressure takes an 
equal pressure from the mean effective pressure 
of the motor. If a motor has been running for 
some time and the muffler has been allowed to ac- 




Fig. 41 — Section of a 
differential brake 
drum of the ftanged- 
over type to designed 
as to sling oil clear 
of the face. 




Fig. 42— Section of a 
cylinder through the 
valve and cap, show- 
ing a bell-shaped 
mushroom bearing 
on a level face 



cumulate a quantity of carbon, silicon and other 
substances of combustion, the amount of the back 
pressure that will then be experienced may be 
enough to detract materially from the original pow- 
er of the motor. Just what this back pressure 
problem amounts to is a matter that can best be 
appreciated by examining tests that have been 
made on new motors under the best of condi- 
tions for the purpose of determining the amount 
of the same. In this example the motor was of 
the six-cylinder type, with a bore of 4J4 inches 
and a stroke of 5'/i inches. Two runs were made, 
one with the muffler in place and the second with 
the muffler removed. Note the difference in 
power at the various speeds with and without 
the muffler: 



First Run With the Muffler in Place. 









Lbs. per Sq. 








HG. 


In. Back 


R.P.M. 


Brake Pull. 


HP. 


Inches. 


Pressure. 


400 


71 


16.2 


1 


.98 


500 


71 


20.2 


l H 


1.72 


600 


75 


25.7 


2% 


2.2 


700 


72 


29.6 


2* 


2.45 


800 


69 


31.6 


3 


2.94 


900 


65 


33.4 


354 


3.43 


1000 


63 


36 


4 


3.92 


1100 


57 


36.5 


4X 


4.15 


1200 


54 


37 


5 


4.9 


1300 


52 


35.6 


554 


5.38 


1400 


50 


40 


6 


5.88 


1500 


43 


37 


6*4 


6.36 



Second Run With the Muffler Removed. 



Muffler taken off. Exhaust through 15 feet 3 
inch pipe. No other change. Maximum back 
pressure was .5 at 1500 R.P.M. 



R.P.M. Brake Rod. H.P. 

400 80 18.3 

500 80 22.9 

600 71 24.3 

700 71 28.4 

800 71 32.4 

900 70 36. 

1000 70 40. 

1100 69 43.4 

1200 68*4 47. 

1300 64 47.5 

1400 64 51.2 

1500 S9 50.6 



Back Pressure May Be Due to Other Causes. 
— A further test of the motor as above referred 
to for tht purpose of noting the effect of ignition 
on the delivery of power, went to show that sus- 
pecting the muffler may be wrong, the ignition sys- 
tem may be the offending member. If the igni- 



tion system is incapable of doing its proper work, 
the condition of scavenging may be poor; the 
failure to ignite the mixture at the right time 
presents two evils, i.e., the energy in the fuel 
will not be released and the scavenging relation 
will be at the bottom of an additional crop of 
trouble. 

Run Made With the Magneto Properly Adjusted. 









Back 




Speed. 


Brake. 


Manometer. 


Pressure. 


H.P. 


400 


74 


1.24 


.61 


16.9 


500 


77 


2.00 


.98 


22.0 


600 


72 


3. 


1.47 


23.6 


700 


70 


4.4 


2.15 


28. 


800 


60 


4.4 


2.1S 


27.4 


900 


57 


6. 


2.94 


29.4 


1000 


55 


7. 


3.43 


31.4 


1100 


63 


8.4 


4.1 


39.6 


1200 


60 


10. 


4.9 


41. 


1300 


54 


11. 


5.4 


40. 


1400 


50 


12.4 


6.1 


40. 


1500 


45 


14. 


6.85 


38. 



Automobile Work Must Be Accurate — Ac- 
curacy, while it is necessary in general machin- 
ery, is an absolute requirement in automobiles. 
The old idea was that accuracy depended upon 
the skill of the man, and it does to a very con- 
siderable extent, when the man takes into ac- 
count the weakness of the tool and by skill limits 
output to that which will check with the inherent 
defect in the tools placed at his disposal. 

In the early days of the automobile, when 
ordinary machine tools were all that could be 
had, men were paid to limit output, and skill on 
the part of the men was an absolute necessity, 
because the limit they placed upon the output 
was that which would induce a measure of ac- 
curacy in view of the inherent weakness of the 
machine tools. 

No wise automobile builder will care to go 
back to the days when skilled machinists were 
paid to limit the work in proportion to lack of 
ability of the tools used. No doubt this is an 
odd way of putting it, but it is in exact accord 
with the facts as they existed. Automobile work 
then reflected excess cost and poor workmanship, 
taking it as a whole. Makers of automobiles were 
compelled to exact special and more rigid ma- 
chine tools for the purpose, and in the absence 
of regular stock products to be had on this 
basis it became necessary to go in for special 
machine tools and they, in all probability, con- 
sidering the respective shops, were designed with 
a particular eye to the hardness and tenacity of 
the metal used in the construction of the auto- 
mobiles. 



Calendar of Coming Events 

Catalogue of Future Happenings in tfie Automobile World That Will Help 
the Reader Keep His Dates Straight — Shows, Race Meets, Runs. Hill 
Climbs and Other Events. 



Race Meets, Runs, Hill-Climbs, Etc. 

Date indefinite — Shreveport, La., Track Races. 

May — Lancaster, Pa., Three-Day Endurance Run, 
Lancaster County Auto Trade Association. 

May 13 — Nazareth, Pa., Track Races, South Jer- 
sey Motor Club. 

May 13-14— Oakland, Cal., 24-Hour Race, Oak- 
land Motordrome. 

May 13-14 — Latonia, Ky., Track Meet, Cincinnati 
Auto Dealers' Association. 

May 14 — Jacksonville, Fla., Track Races. 

May 16-19 — Washington, D. C, Four-Leaf Clover 
Endurance Run, Automobile Club of Wash- 
ington. 

May 22-24 — Los Angeles, Cal., Commercial Vehicle 

Run, Los Angeles Examiner. 
May 25 — Chicago, 111., Fuel Economy Test, Chicago 

Motor Club. 

May 27-31 — Chicago, 111., Five-Day Tour to Indi- 
anapolis, Chicago Automobile Club. 

May 29-31 — Chicago, 111., Tour to Indianapolis, 
Chicago Motor Club. 

May 30 — Denver, Col., Track Races, Denver 
Motor Club. 

May 30 — St. Louis, Mo., Reliability Run, Missouri 

State Automobile Association. 
May 30— Indianapolis, Iud., Five-Hundred-Mile In- 
ternational sweepstakes, Motor Speedway. 
June 7 — New York City, Orphans' Day. 
June 8 — Algonquin Hill Climb, Chicago Motor 

Club. 

June 10-11 — Chicago, 111. (Hawthorne), Track 
Races. 

June 15, 16, 17 — Dayton, O.. Midsummer Meeting 
Society of Automobile Engineers. 

June 15-20 — Endurance Run, Canon City, Col., to 
Hutchison, Kan. 

June 16-20 — Des Moines, Iowa, Annual Tour, Hy- 
perion Field and Motor Club. 

June 17 — Portland, Me., Hill Climb, Maine Auto- 
mobile Association. 

June 19-25— Glidden Tour, Washington, D. C, to 
Ottawa, Canada. 

July 1-3 — Motor Contest Association's Catskill Run. 



July 4 — Detroit, Annual Track Meet, Wolverine 
Automobile Club. 

July 17-19— Cleveland, O., Three-Day Reliability 
Run of the Cleveland News. 

July 17-22 — Wisconsin Reliability Run, Wisconsin 
State Automobile Association. 

July — Indianapolis, Indiana Four-State Tour, Indi- 
anapolis Auto Trade Association. 

Aug. 25-26 — Elgin, III., National Stock Chassis 
Road Race, Chicago Motor Club. 

Oct. 9-13 — Chicago, 111., Thousand-Mile Reliability 
Run, Chicago Motor Club. 

Foreign Fixtures. 
May 1-15 — Turin, Italv, Automobile Salon. 
May 14 — Barcelona, Spain, Catalona Cup Road 
Race. 

May 21 — Limonest, France, Annual Hill-Climb. 

May 21— Ries, Austria, Hill-Climb. 

May 25 — Meuse Hill-Climb, Belgium. 

May 25 — Le Mans, France, Touring Car Kilometer 

Speed Trials. 
May 28 — Le Mans, France, Hill-Climb for Touring 

Cars. 

May 28— Start of Touring Car Reliability Trials in 
Germany. 

June 1 — Bucharest, Roumania, Speed Trials. 

June 4 — Trieste, Austria, Hill-Climb. 

June 18 — Boulogne, France, Voiturette and Light- 
Car Road Races. 

June 25 — Sarthe Circuit, France, Grand Prix of 
Automobile Club. 

June 25-July 2 — International Reliability Tour, 
Danish Automobile Club. 

July 5 (to 20) — Start of the Prince Henry Tonr 
from Hamburg, Germany. 

July 9— Susa-Mont Cenis Hill-Climb, Italy. 

July 13-20 — Osteud, Belgium, Speed Trials. 

July 21-24 — Boulogne-sur-Mer, Race Meet. 

Aug. 6 — Mont Ventoux. France, Hill Climb. 

Sept. 2-11 — Roubaix, France, Agricultural Motor 
Vehicle Show. 

Sept. 9 — Bologna, Italy, Grand Prix of Italy. 

Sept. 10-20 — -Hungarian Small-Car Trials. 
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KEEPING an automobile is at an excess cost unless 
an adequate return is realized upon the investment. 
Against returns the items of cost taper down from the 
maximum beginning with the tires, fuel, lubricating oil, 
keeping up the body finish and general maintenance, not 
forgetting the chauffeur. That the automobile is now a 
paying proposition has been proven in a thousand ways, 
and it only remains to work in specialized channels in 
order to improve the investment. Naturally, the in- 
vestigator would put his time in on the part that 
promises the most for the effort; in other words, the 
tires. In approaching the tire problem it is no longer 
of great value to take tires as they are furnished in 
response to the maker's demand, and to put them on 
automobiles without considering the characteristics of 
the particular makes of cars. It is being shown in The 
Automobile this week that tire improvement is a deep- 
seated possibility, and granting that there is excellent 
promise of satisfactory return for effort, the fact remains 
that future gains must be reckoned by men who do not re- 
side in a mediocre habitation. 

* * * 

*TpAKING worn-out automobiles in part payment for 
* new cars is a practice which promises to guide 
the builders of automobiles through a dense forest of 
difficulty, reacting unfavorably in course of time upon 
the very purchasers who so persistently represent that 
the cars that they are through with are as good as money. 



In the meantime, at the plants of the makers, nothing 
but money will suffice to pay bills, and as for the dealers 
who represent these makers, their profits go for rent, 
fuel, lighting, salesmanship, demonstrations, and in the 
extra effort demanded in the getting rid of the worn-out 
cars which they seem to be compelled to take in part 
payment for the new product. The second-hand auto- 
mobile in the behind-the-scenes part of the automobile 
business. In other arts, this part of the business is con- 
trolled and second-hand machines are handled in such 
a way that they do not interfere with the sale of new 
product, nor are they permitted to depress the trade by 
their unsightly presence. The great main question is 
to devise a plan which will prevent second-hand cars 
from becoming a drug on the market, and some of its 
phases are presented in an article on the subject in 
The Automobile of this week. 

* * * 

NOTHING can be plainer than the fact that the 
steering equipment of automobiles should receive 
the most careful attention at the hands of designers, 
not only on account of the danger that lurks in the 
vicinity of a running car if its steering gear is of inferior 
workmanship, but in view of the fact that in turning 
around a corner the tires are worn out, unless the steer- 
ing wheels are canted so that they will describe the arc 
of a circle whose radius has a common axis. The cut- 
and-dry method that seems to be so popular in the haunts 
of designers is notoriously inaccurate, and the steering 
mechanisms that are built by rule-of-thumb are at an 
enormous cost in tire bills in the course of time. It is 
an intricate undertaking to lay out a steering gear so 
that the two front wheels will describe a common arc, 
but it has to be done, and the treatment that is given 
this subject in The Automobile goes to prove that the 
only missing link between success and the steering gear 
is in the nature of a misunderstanding of the possibili- 
ties on the part of those whose duty it is to harmonize 
the contending factors. 

* * * 

HISTORY, as it relates to aluminum, is an intensely 
interesting study, and the upward trend of this 
marvelous substance, from the time when it existed in 
the laboratory as a curiosity to its common use in auto- 
mobile work, pays tribute to the ingenuity of the men 
who are responsible for its existence at a marketable 
figure. Aluminum is the lightest available metal for 
motor cases and like parts, but its availability depends 
entirely upon its strength as compared with cast iron, 
and the growing need that marks the neck-and-neck 
progress of demand with supply is likely to prove in 
the nature of a stumbling block to those who would 
increase their output at the expense of quality. Of the 
impurities that abound in aluminum castings, silicon is 
the most feared, and the question arises as to the expedi- 
ency of making specifications to include silicon and iron, 
placing a limit upon the percentage of these two elements 
that are permissible in the work. Granting that iron, 
beyond a certain point, is an undesirable content, the 
fact remains that silicon is to be excluded if the castings 
are to be reliable, and safety indicates that there is a spe- 
cific danger in referring to a total impurity including 
silicon and iron, rather than to specify the limit of silicon 
on one hand, and of iron on the other. 
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Grand Circuit Dates Are Announced 

Racing High Spots Selected by Contest Board 



After the abandonment of the grand circuit racing train 
idea, the officials who have charge of automobile 
sporting events met and framed the chief dates and 
places so that the form of a circuit should be main- 
tained. Under the rules announced the promoters 
of any of the Grand Circuit events must secure and 
compensate a regular set of officials. These dates are 
announced herewith. 

OFFICIAL announcement of the dates at which major rac- 
ing features will be held this year were announced late 
Wednesday afternoon by the Contest Board. In making 
the announcement Chairman Butler called attention to the failure 
through unforseen circumstances of the Racing Train idea. 

The National Circuit, as it is termed, is a radical modification 
of the original plans, but a logical sequence of dates has been 
preserved. 

It is announced that the following dates in the appended list 
will be available at the places named, but that the .promoter who 
succeeds in getting them must take care of the compensation of 
the official referee, starter, technical committee and timer. 

The list is as follows : 

Location. 
Indianapolis 
Algonquin 
Milwaukee 
New York 
Siverhead 
Port Jefferson 
"Worcester 
Philadelphia 
Detroit 
Elgin 

Indianapolis 
St. Paul 
Syracuse 
Lowell, Mass. 
Philadelphia 
Atlanta 
Savannah 

The full list of reliability runs and tours, hill climbs and track 
meetings aside from the Grand Circuit dates will be published 
in the near future. These include almost 100 events of various 
kinds and descriptions. 

The main difference between them and those of the Grand 
Circuit is in the fact that the officials who will administer the 
events need not be those provided for the promoters by the 
board. 



will 



Event. 


Date. 


500-mile track race 


May 30 


Hill climb 


June 8 


Fair Grounds track races 


June 13-14 


Rrighton Beach track races 


June 24 


Road race 


July 1 
July 4 


Hill climb 


Hill climb 


July 4 


Belmont track races 


July 29 


Fair Grounds races 


Aug. 12 


Road race 


Aug. 25-26 


Races 


Sept. 4 


State Fair track races 


Sept. 8 


Slate Fair track races 


Sept. 16 


Road race 


Sept. 23 
Oct. 7 


Fairmount Park race 


Speedway races 


Oct. 19-20-21 


Light car road race 


Nov. 3 



Frank Briscoe Receives Promotion 

Detroit, Mich., May 10 — Formal announcement has been made 
by the United States Motor Company of the delegation to Frank 
Briscoe of the duties of Supervising Director of its Detroit fac- 
tories. Mr. Briscoe has been president of the Brush Runabout 
Company and the Briscoe Manufacturing Company. The change 
puts him in charge not only of these concerns but the Alden 
Sampson and Gray Motor plants as well as several associated 
concerns. 

Mr. Briscoe will maintain office headquarters in the new 
United States Motor building on Woodward avenue in the 
outer edge of the retail district. Mr. Briscoe is a younger 
brother of Benjamin Briscoe, president of the United States 
Motor Company. He is 36 years old, a graduate of the Uni- 
versity of Michigan and a manufacturer of experience. He will 
have more than 4,000 hands employed in the plants of which he 
is supervisor. 



His place as the active manager of the Brush company win 
be taken by C. S. Briggs, general manager. The output of the 
Detroit plants of the United States Motor Company is estimated 
at $7,000,000 annually. 



47 Cars Entered in Savannah-Charlotte Run 

Savannah, Ga., May 6— At six o'clock this afternoon the 
entry list of the endurance run which is to leave here for Char- 
lotte, N. C, a distance of 392 miles closed with forty-seven 
entries. 

The run will commence on Tuesday morning. The first day's 
trip will be from Savannah to Augusta. The second from 
Augusta to Columbia, S. C, and the third day's run from Co- 
lumbia to Charlotte, N. C. 

After the second day's run, which will end in Columbia, a hill 
climb will take place. The hill is one and a quarter miles long. 
Only the cars in the run will be allowed to take part. 

Those that have entered the run are: 

Class A — Stevens-Duryea. F. C. Battey; Stevens-Duryea, Harvey Granger; 
Stevens- Duryea, A. W. Solomon; Packard, L. Adler; Packard, L. McNeil; 
Packard. J. A. G. Carson: Packard, M. B. Lane; Lozier, L. H. L. Browne; 
Acme, WT H. Howard; Olds, S. K. Brown; Packard, Geo. W. Tiedeman; 
Columbia, Ethendge Motor Co., Columbia, S. C; Packard, J. T. Shup- 
trine; Stevens-Duryea, H. F. Kuck. 

Class B — Buick, Buick Motor Co.; Elmore, James L. Foster: Overland, 
G. F. Otto; Buick, E. C. Daniels; Chalmers-Detroit, John W. Alleyn; 
Maxwell, G. R. Foltz; Cadillac, D. B. Hull; Primo, Bennie Ulmer; Cadil- 
lac, J. T. Bowden; Chalmers, F. F. Gaines; Chalmers, S. Mohr; Primo, 
Motor Co. of Atlanta; Cadillac, G. M. Brinson; White, S. N. Harris; 
Cadillac, J. C. Schwarz; Buick, C. V. Connerat: Pullman, Charlotte, N. C. 

Class C— Cartercar, W. C. Mahoney; E. M. F., S. H. Burroughs; 
E. M. F., F H Mallard; Oakland, J A Mills; Maxwell. L W Hazzard; 
Maxwell, — ; E. M. F., E. H. Wilson; Maxwell, — ; E. M. F., W. C. 
Thompson; E. M. F., Hazzard & Brockett; Cartercar, Deborde. 

Class D — Chalmers, T. A. Bryson; Maxwell. J. C. Overstreet; Flanders, 
J. J. N. Morel; Maxwell, Greenwood, S. C; Brush, S. N. Harris. 



Jail for Detroit Second Offenders 

Detroit, May 8 — One of the most drastic laws govering motor- 
ists on the code of any American municipality has been favorably 
recommended to the Detroit Common Council and will prob- 
ably be passed at the coming session. The measure is known as 
the Littlefield ordinance and was introduced by Alderman Sher- 
man R. Littlefield. Its most drastic provisions compel motor- 
ists to come to a dead stop before crossing any street in which 
there is an intersecting car line, and impose a similar stop before 
passing any street car which is standing at a street crossing or 
trolley station. 

One of the new features places a penalty on any motorist who 
passes to the left of a moving street car. 

Jail penalties for second offenses are made mandatory. The 
ordinance will undoubtedly be tested but it has been approved 
after careful examination by the corporation counsel. 



Glidden Pathfinder Reaches Ottawa 

Ottawa, Ont., May 8. — The Glidden pathfinders reached this 
city on schedule and, after lavish entertainment by the authori- 
ties and the automobile organizations, started home again. The 
roads were reported to be in fair shape above Burlington, Vt., 
and in excellent condition south of that place. The officials 
announced that their report would be ready shortly. 
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Col. Charles Clifton, President of Thomas Henderson, Vice-President Hugh Chalmers, President of the Benjamin Briscoe, President United 
the Pierce-Arrow Motor Car Co. Winton Motor Carriage Co. Chalmers Motor Company States Motor Company 



A. B. of T. Successfully Launched 

Officers Will Be Elected Within Thirty Days 



Forty automobile manufacturers, members of the 
A. L. A. M., met last week to put the finishing 
touches on the preparation of the Automobile Board 
of Trade and unanimously indorsed the constitution 
and by-laws that had been considered before. The 
final preliminary meeting will be held within a month, 
when the officers will be selected and a general man~ 
ager chosen. Horace A. Bonnell was named Acting 
General Manager of the A. L. A. M. 

WITHOUT a flurry the recently organized Automobile 
Board of Trade, which will succeed to the permanent 
work for the industry that was commenced by the 
A. L. A. M., glided forth upon the bosom of the business ocean 
last week. The new ship was successfully launched, and within 
the next thirty days will have her engines installed, armor plates 
bolted in place, and will receive her armament. 

At present she is lying in the offing, hitched to a strong cable, 
while the work of preparing her for her mission is going on 
apace. The commander and company have not been definitely 
and completely named so far, but on the best authority the 
company will be composed at the very first of some fifty mem- 
bers of the A. L. A. M. It is predicted that in the course of 
a few months about twenty-five concerns that were not num- 
bered with the licensed forces will be enrolled under the ban- 
ner of the Board of Trade. 

The corporation is limited as to its life by the term of 
twenty-five years and is an organization for mutual benefit, and 
not for profit. Its objects have been explained in considerable 
detail in previous issues of The Automobile. They are of 
broader scope than those of the A. L. A. M., and the organiza- 
tion contains many great possibilities. 

The meeting last week was attended by representatives of 
about forty of the big, typical companies engaged in the manu- 
facture of automobiles, and they were unanimous in endorsing 
the new project. 

As a matter of fact the underlying idea of the Automobile 
Board of Trade is not new. Several of the progressive mem- 
bers had such an organization as the one that is now developing 
in mind over a year ago, and proposed to have the preliminary 



steps taken at that time in anticipation of the expiration by time 
limitation of the Selden patent. But when the patent was sus- 
tained in the Federal District Court by Judge Hough in Sep- 
tember, 1909, and it appeared that its validity would probably be 
upheld in the court of final resort, the plans were allowed to 
lag. Thus when the United States Circuit Court of Appeals 
ruled against the A. L. A. M. in January this year, all that 
was necessary to revive the project was to take up the plans 
that had been made long before and perfect them for immediate 
use. 

This was done at a series of meetings, the last of which took 
place last week. The final organization meeting is scheduled to 
be held early in June, but may be advanced a week or more if 
conditions shape themselves aright. At this meeting officers will 
be named, and prior to it an invitation to join the new order 
and a prospectus describing it will be sent to various prospective 
members both in and out of the old A. L. A. M. 

The committee, which really is the directorate of the new 
concern, has had charge of the work of organization to date 
and is composed of the following : Charles C. Hanch, Charles 
Clifton, Benjamin Briscoe, Hugh Chalmers, S. D. Waldon, 
Thomas Henderson and S. T. Davis, Jr. Mr. Hanch is treasurer 
of the Nordyke & Marmon Company, of Indianapolis. .He is 
one of the most virile and aggressive representatives of the 
industry; a man of intense energy and application. He has 
been particularly active in the work done so far in framing 
the new concern. 

Colonel Clifton is president of the Pierce-Arrow Motor Car 
Company and for seven terms led the licensed association as 
its president. Mr. Briscoe is president of the United States Motor 
Company and is one of the commanding figures in the industry. 
Mr. Chalmers is the aggressive and successful head of the 
Chalmers Motor Company. Mr. Waldon is one of the execu- 
tives of the Packard company and one of the most advanced 
thinkers of the industry. Mr. Henderson, an executive and 
director of the Winton Motor Carriage Company, was for years- 
a leading spirit of the A. L. A. M. directorate. Mr. Davis, of 
the Locomobile Company of America, is particularly well and 
favorably known to the trade. 

Prior to the meeting of the committee the A. L. A. M. assem- 
bled and considered a number of routine matters. The most 
important of these was the selection of Horace A. Bonnell, 



Digitized by 



Google 



May ii, 1911 



THE AUTOMOBILE 



1 103 



acting as general manager. Mr. Bonnell has been assistant gen- 
eral manager of the A. L. A. M. for about a year and was 
the logical selection for the post. 

The action of the A. L. A. M. in honoring him may be said 
to foreshadow a larger and more important action of the Auto- 
mobile Board of Trade. 

Mr. Bonnell, while still a young man, is a veteran of the 
industry. His first interest in motordom was gained when he 
joined the ranks of automobile owners and became a member 
of the New Jersey Automobile and Motor Club. For several 
years he served that organization as secretary and was an active 
figure in the upbuilding of the club to the rank it held as the 
largest automobile club in the United States. He was. primarily 
the cause of the reorganization of the Associated Automobile 
Clubs of New Jersey. In sporting matters he has been active 
and successful, and it was due to Mr. Bonnell more than to 
any one else that the Newark automobile shows have met with 
such a measure of success. He has acted as manager of that 
show for the past four years. 

In the past his most effective work for the industry has been 
done along the lines of facilitating and promoting the use of 
automobiles through the improvement of roads. He believes that 
a club run in which fifty cars take part is one of the moving 
forces of the business, and consequently is a polished and ac- 
complished advocate of good roads. 

Personally Mr. Bonnell has a suave, kindly and diplomatic 
manner, is easy of approach and friendly in his conversation. 
He has an immense capacity for work and studiously applies it. 



Briscoe Will Feed the Orphans 

Benjamin Briscoe, president of the United States Motor Co., is 
going to act as host for the orphans on the occasion of the lun- 
cheon in connection with their annual automobile outing at 
Coney Island, June 7. 

A letter from him to Col. K. C. Pardee, head of the Orphans' 
Day organization, offers to foot the bills for the luncheon that 
will gladden the children's hearts after their fine ride to the 
pleasure ground. 

Many more cars will be required this year than ever before to 
accommodate the children and to date the voluntary donations 
have not kept up with the requirements in the same measure 
that they have in the past. However, it is expected that those 
who sympathize with this laudable charity will come to the front 
within the next week or two and that a column sufficiently large 
to carry many more children than last year will be provided. 



Philadelphia Motor Truck Run 

Philadelphia, May 8 — Philadelphia is to be treated to another 
demonstration of the serviceableness, reliability, time-saving and 
economy of the commercial vehicle to the merchant and the busi- 



ness man. On Thursday, June 8, the Philadelphia Inquirer will 
conduct a motor truck parade through the principal business 
thoroughfares of the city, concluding with an exhibition of the 
vehicles at the Belmont Driving Park, Marberth. The parade 
will not partake of the nature of a contest, such as the Phila- 
delphia-Atlantic City test conducted by the Philadelphia North 
American a year ago, but simply be a practical demonstration of 
the motor-driven vehicle's supremacy in the solving of the trans- 
portation problem. The itinerary will be announced next week, 
a Kissel-Kar truck to be used to convey the pathfinders while 
mapping out a suitable route. 



Iowa Town to Give $20,000 for Road 

Des Moines, Iowa, May 8 — One Iowa town is going to spend 
$20,000 on good roads improvement during the present Summer. 
Valley Junction, a little town of 3,000 people, just west of Des 
Moines, has offered to give $20,000 for the improvement of the 
Polk County section of the famous River to River road through 
Iowa, if Polk County and the city of Des Moines will spend 
$3,000 in cutting 3 feet for a length of 700 feet along Grand 
avenue, the fashionable residence section of Des Moines. The 
county board of supervisors already signified willingness to bear 
half of the expense and there is little doubt but that the Polk 
County division of the road will be covered with a coat of shale 
or gravel this Summer. 



Quakers Promote Electric Run. 

Philadelphia, May 8 — Simultaneously with the awarding of 
the trophies to winners in the recent social run of the club to 
Atlantic City, the announcement was made on Tuesday night 
that the Quaker City Motor Club will conduct a run exclusively 
for electrics on Saturday, June 10. No details, outside of the 
date, have been definitely decided upon as yet. 



Century Club Is 25 Years Old 

Philadelphia, May 8 — Members and guests to the number of 
about 200 helped to fittingly celebrate the 25th anniversary of 
the Century Motor Club Friday at a banquet held at the home 
of the famous club, 1606 North Broad street. J. Fred Hartmann, 
president of the organization, acted as the toastmaster, and 
Alden Weed, Thomas Hare, Walter A. Bailey and other former 
presidents of the club responded to toasts. 



Will Entertain Gliddenites 

Philadelphia, May 8 — The Quaker City Motor Club has 
launched a movement to fittingly entertain the Glidden Reci- 
procity tourists in the Washington-Ottawa event upon their ar- 
rival in Philadelphia on June 10. Secretary A. T. James is in 
charge of the arrangements. 




H. A. Bonnell, Acting General Man- 
ager A. L. A. M. 



S. T. Davis Jr, Locomobile Company 
of America 



S. D. Waldon. Vice-President Pack- 
ard Motor Car Company 



Charles C. Hanch, Treasurer Nor- 
dyke and Marmon Company 
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S. A. E. Work Being' Pushed Along' 

Problems of Standardization Melting by Treatment 



Henry Souther, president of the Society of Automobile 
Engineers, tells of the progress that is being made 
in the work that the society is doing along lines akin 
to the efforts of the Master Car Builders, who make 
the building of railway equipment a regular thing, 
adding to safety and reducing cost. In quite a num- 
ber of ways the society is doing good work and it is 
the fair claim that the membership will hit the 1,000 
mark by the end of the present year. 




Henry Souther, President Society of Automoftile 
Engineers 



1 HE automo- 
bile indus- 
try is a 
young one and 
much that goes 
with it is there- 
fore in a state of 
development. 

The same may 
be stated of the 
Society of Auto- 
mobile Engineers, 
but it is gratify- 
ing to note that 
the Society is fast 
settling into its 
place and doing a 
most necessary 
work in the in- 
dustry. Until last 

year, or perhaps even this year, progress in any attempt to stand- 
ardize automobile engineering matters could not be rapid. The 
industry was too young and conditions were not ripe. 

Experience now shows that conditions are ripe and the work 
of standardization is moving along with giant strides. All those 
interested, the producer, the consumer and the user are with the 
Society and its management and pushing to help bring about 
reasonable standardization. 

There is some danger of going too far with standardization, 
but the various problems must be thoroughly discussed and 
threshed out in order to discover how far it is right to go ; and 
that is just what the committees are now doing. It is very 
gratifying to see how all interests are pulling together in this 
matter. There is no opposition. Differences of opinion are be- 
ing reconciled very rapidly. 

Better than anything else in connection with this committee 
work, the members of the Society and those who go to make up 
the industry are becoming better acquainted with each other and 
are learning to better understand each other, and this always 
helps. 

It is much easier to do business with a man one knows per- 
sonally, whose views have been heard in committee work dis- 
cussion, than to do business with one only heard about and of 
whom may exist serious misconception. 

Standardization But One Phase of S. A. E Work 

Standardization is not the only work that the Society of Auto- 
mobile Engineers is undertaking. A number of its engineers 
are reaching out into the fields of investigation. They are pre- 
paring serious studies into engine performances, for example; 



studies that may take a year or two to work out. Others are 
working out formula; that are new and which answer the needs 
of the automobile engineer. These formulae have not been 
worked out before because there was a lack of empirical informa- 
tion and' lack of experience, and the constants involved could 
not be obtained. 

The membership of the Society covers, of necessity, a great 
many different kinds of engineers. It has already been pointed 
out that no one engineer designs every detail of an automobile. 
The man who designs the engine and the chassis in general, cer- 
tainly does not design the magneto as a rule. The man who 
knows enough to design a good tire is not likely to know how 
to design a good radiator, and yet we may say they are equally 
important. 

So, the membership of the Society is made up of a wide scope 
of engineering knowledge, and it must be if the Society is going 
to do the greatest good for the greatest number of people. 

If the Society of Automobile Engineers is going to do as 
much for the automobile industry as the Master Car Builders 
did for the railroad industry, then the Society must be made up 
of engineers, superintendents, patent attorneys, rubber works 
managers, electrical engineers and so on through all of the in- 
dustries that enter into the production of an automobile, either 
directly or indirectly. 

The metallurgist and the steel maker are important factors. 
It is necessary that the consumer and the producer of steel and 
other alloys should work together, in order that each may under- 
stand the range and possibilities of the other's work. The com- 
mittees of the Society are therefore made up, as far as possible, 
of members from the producing and consuming interests. Some- 
times there are three elements introduced, as, for example, in 
the spring industry — the man who makes the steel, the man who 
fashions it into springs, and the man who uses the springs. Alt 
three must enter into the discussion of committee work in order 
to arrive at conclusions satisfactory to all and not unreasonable 
to any. 

After specifications are duly formulated and the matter is 
fully understood, then perhaps the committees can be made up of 
purely automobile engineers. With new work, however, this 
is hardly possible; there must be a mutual interchange of in- 
formation at the outset 

The membership of the Society is increasing rapidly; over 800 
now, with the probability of 1,000 in the near future. It is 
hoped that this 1,000 will be reached at the time of the summer 
meeting, the middle of June. About the only obstacle seems to 
be as the result of procrastination. Many engineers have in 
mind joining, but it is something that can be done at any time 
and consequently it does not get done at all until someone comes 
along and actually suggests the name and puts the man up for 
membership. This is exactly what each member of the Society 
should do; find some one man who is a good man, who is 
eligible to membership, and who will make an active and in- 
terested worker, and put his name up. Ninety-nine times out 
of a hundred the man will be pleased. In this way good mem- 
bers will be obtained all over the country and the work of the 
Society of Automobile Engineers promoted in the broadest pos- 
sible manner. 

The printed transactions of the Society will contain much of 
the best engineering data and information, covering the entire 
automobile field, and become the acknowledged source of auto- 
mobile engineering information. 
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May 30, Hoosiers' Big Day 

International Sweepstakes, $00 miles, which will be decided on 
the Indianapolis Speedway on Decoration Day, has attracted 
a record field, and bids fair to attract a record crowd. 
Preparations have been completed for handling the vast 
assemblage, and every indication favors another high mark 
in the history of speed development. Inquiry for accommo- 
dations have increased to flood sue, and motordom awaits 
the starting gun with intense interest. 

INDIANAPOLIS, IND., May 8— With an entry list such as 
has never been approached before in the history of motor- 
dom the 500-mile International Sweepstakes which will be staged 
at the Speedway on May 30 has centered the attention of the 
automobile world. 

Practically every make of car that has racing aspirations and 
practically every racing driver of national note has been en- 
gaged for the supreme struggle that will open the automobile 
racing season of 191 1. 
The race will be started at 10 o'clock in the morning, and 
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Diagram showing the arrangement of stands, parking spaces, paddocks, 
etc, at the Indianapolis Speedway, where the Dig International Sweep- 
stakes at 500 miles will be run off on May 30 

from the instant that the cars are sent away until nearly 5 o'clock 
in the afternoon the tremendous field will sweep around the 
brick course, searching for the shortest route to the $25,000 of 
prize money that will lie just beyond the finishing line. 

Strong must be the car that wins, and it must possess supreme 
speed, flexibility and power. Behind its wheel the driver must 
make no mistakes, and he, too, must have a wonderful degree 
of strength, marvelous steadiness of nerve and uncanny skill. 
But in addition to all these things the winning combination 
must have good fortune. Little things 
may turn the balance one way or the 
other. Chance, luck and fortune must 
conspire with merit in order to deter- 
mine the winner. 

There will be an immense audience 
to witness the decision of the trial, and 
already the inquiry for accommodations 
has grown to large size. 

Arrangements for the race have been 
perfected and all the details for han- 
dling a crowd of giant proportions have 
been prepared. The main body of the 
spectators will be seated on the west 
side of the track, where three big stands 
have been built. In addition there will 
also be a series of paddock boxes 
and a choice reservation has been 
made for parked automobiles, from 
which the contest may be viewed 
advantageously. 



Queen City Automobile Activities 

Cincinnati, O., May 8 — The Tenth Annual Anniversary ban- 
quet of the Automobile Club, of Cincinnati, held in the banquet 
room of the Gibson House, Thursday night, was the most suc- 
cessful affair of its kind ever given by the organization. The 
guests, 150, out of the 1,200 members of the club, included many 
of Cincinnati's wealthiest residents. 

The arrangements for the banquet were in charge of Carl A. 
Streit, chairman of the Entertainment Committee. The speakers 
were: Jesse Taylor, Secretary of the Ohio Good Roads federa- 
tion, Stanley E. Bowdie, and Harry L Gordon. 

The annual meeting and election of directors of the Cincin- 
nati Automobile Dealers' Association, was held at the Associa- 
tion headquarters last night. The following directors were 
elected : Edward F. Herschede, chairman ; Edwin F. Kruse, 
Kruse Motor Car Co.; Robert C. Crowthers, Crowthers Auto- 
mobile Co.; W. G. Welbon, Olds-Oakland Motor Co.; H. S. 
Leyman, Leyman-Buick Co.; Frank H. Miller, Geo. C. Miller 
Sons Carriage Co. ; and Geo. Behlen, of Chas. Behlen Sons Co. 

All expectations have been exceeded by the officials of the Cin- 
cinnati Automobile Dealers' Association, in the matter of entries 
for the first of the series of automobile races to be given at La- 
tonia, Ky., Saturday, May 13, and Sunday, May 14. About 
twenty cars have been entered in the various events and as the 
entry list does not close until Monday night more are expected. 
The cars entered so far are as follows: Five Buicks, one of 
which is from Dayton, O. ; Two "Cino's" of the Haberer Co., of 
Cincinnati ; one Elmore, two E-M-F*s ; one Empire ; one Fire- 
stone-Columbus ; one Ford Special; one Matheson; one Oakland; 
two Ohio Speedsters; one Packard; one Pope-Hartford; two 
Schachts and one Staver. 

The program is as follows: 

Satuiday, May 13. 

Event No. 1 — Five miles, for cars of Class C, with piston displacement 

of 161 to 230 cubic inches. 

Event No. 2.— Five miles, for cars of Class C, with piston displacement 
of from 231 to 300 cubic inches. 

Event No. 3. — Ten miles, for cars of Class C, with piston displacement 
under Class E regulations, ranging from 301 to 600 cubic inches. 
Event No. 4. — Ten miles, free-for-all handicap. 
Event No. 5. — Ten miles, free-for-all handicap. 

Event No. 6 — One-hour race for cars of Class C, under Class E regu- 
lation, for those not exceeding 600 cubic inches. This race is to be tor 
the special $500 trophy. 

Sunday. May 14. 

Event No. 7. — Two miles, for stock touring cars with five passengers 
including drivers. 

Event No. 8. — Five miles, for cars of Class C, with piston displace- 
ment of 161 to 230 cubic inches. 

Event No. 9. — Five miles, for cars of Class C, with piston displace- 
ment of 231 to 300 cubic inches. 

Event No. 10. — Ten miles, for cars of Class C, with piston displace- 
ment of 301 to 600 cubic niches. 

Event No. 11. — Ten miles, free-for-all handicap. 

Event No. 12. — Fifty miles, free-for-all cars under Class E regula- 
tions for those not exceeding 600 cubic inches. The race to be for the 
$500 special trophy. 




Tenth anniversary banquet of the Automobile Club of Cincinnati 
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Fixes Dimensions of Solid Tires 

Work of Sub-committee on Solid Tires Completed 



Presenting the report of the Sub-committee assigned to 
the deliberation on wheels, rims and tires, under the 
tutelage of the Standards Committee of the S. of 
A. E. The report reflects a painstaking and am- 
bitious effort on the part of the committee, resulting 
in the unification of the many conflicting situations, 
and the good that should come from this effort must 
have its equivalent in dollars, not only saving cost 
to the makers of cars but reducing the expenses of 
maintenance to the users as well. 

AFTER holding several meetings, including conferences 
with tire manufacturers, wheel manufacturers and 
commercial vehicle manufacturers, the wheel dimensions 
and fastenings for tires division of the Standards Committee of 
the Society of Automobile Engineers has come to a definite 
decision and made its report, as given below. 

The report is subject to the approval of the whole S. A. E. 
Standards Committee, which consists of about eighty members 
at work upon the standardization of the whole field of motor 
vehicle manufacturing practice. The procedure to be followed 
in making this report a part of the final standards accepted by 
the S. A. E. is as follows: The recommendations appearing 
below are now being voted upon by the members of the 
whole S. A. E. Standards Committee. Upon affirmative action 
by this committee the report will, after the approval of the 
society council, be submitted to the whole society membership 
for its acceptance. 

It is interesting to mention here that while the initial under- 
taking of this project presented almost insuperable difficulties, 
when the commercial importance of affecting standard methods 
of wheel manufacture and tire application was completely set 
before those departments of the industry at interest, they im- 
mediately expressed willingness to co-operate even at consider- 
able outlay for new methods or loss of present investment, 
which was extremely gratifying, and has practically assured the 
complete success which has attended the committee's effort. The 
tire companies, which could probably not have been reconciled 
to uniform practice by any other means, readily assented to 
the solution of the problem by such a qualified, disinterested 
and important body as the Society of Automobile Engineers. 
It was learned, first of all, from the vehicle manufacturers 




United State« Motor Company'! Retail and Service Building in Detroit 



that the idle investment which they were compelled to carry 
in wheels, due to the diversity of tire equipment and the fact 
that a tire specification is the last item in the purchase of vehicle 
equipment, that considerable loss was annually involved by the 
obsolescence or depreciation of wheel stock equipment. This, in 
the case of one truck manufacturer, has amounted to $10,000 
per year, which may be taken as an indication at this early 
stage of what might be involved later with the development of 
the truck business. 

The wheel manufacturers' case proved that, owing to the neces- 
sity of procuring lumber for seasoning long in advance of the 
market demand for completed wheels, they have been particu- 
larly burdened with investment in a direction which has been 
extremely indefinite. Standardization of practice would im- 
mediately release this investment for its use in their current 
manufacture, with a consequent modifying influence upon the 
price of their product. 

The tire manufacturing division of the industry has developed 
under such a diversity of practice that, instead of an open mar- 
ket, and particularly the future market, most of the tire makers 
find themselves confined to a field of business restricted by the 
employment of their particular devices, and wherever this field 
could be enlarged this accomplishment was effected only by 
serious change in the wheel equipment, which were expensive 
and ultimately a detriment to the user. By the adoption of 
uniformity in wheel structure the entire market among users is 
thrown open to every tire manufacturer, and this fact alone has 
proved sufficiently interesting to warrant almost complete new 
mold equipment and other radical changes in methods of manu- 
facture, which, though involving immediate heavy outlay, is 
certain to reduce the unnatural expense which has heretofore 
existed. Another consideration among the tire manufacturers 
has been that, owing to the difference in cross-section and profile, 
some manufacturers have had a considerable competitive ad- 
vantage over others. Standardization will effect a certain uni- 
formity of tire cross-section or quantity of rubber employed per 
tire, which will in turn rduce competition to a more normal basis. 

The foregoing considerations bring into prominence the fact 
that the ultimate consumer, or truck user, must finally bear the 
burden in price resulting from existing conditions, and there- 
fore the effect of standardization will be to more readily pro- 
mote the use of commercial motor vehicles in contributing to 
their reduction in cost Aside from this prime consideration 
the user has the advantage of interchangeability with all makes 
of tires, which gives him the retroactive benefit of a broader 
supply of equipment with consequent commercial considerations, 
which naturally follow. 

The Report of the Committee 

"As the result of six meetings of your committee since its 
appointment in January, 191 1, a conference with the representa- 
tives of tire and wheel manufacturers, and considerable supple- 
mentary correspondence with these tire manufacturers and wheel 
and vehicle builders, your committee desires to make its final 
report on that division of its work relating to wheel dimensions 
for solid tires, and therefore respectfully submits for your ac- 
ceptance and approval its findings as expressed in the following 
resolutions passed at our recent meetings held in New York, May 
4. 191 1 : 

"Resolved, That the wheel dimensions and fastenings for tires 
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■division of the Standards Committee recommend for acceptance 
by the Society of Automobile Engineers the following as stand- 
ards for dimensions of wheels for solid tires: 

Wheel Dimensions for Non-demountable Tire Equipment 
— Metal Bands 

"There shall be a permanent metal band on all wheels in 
advance of shipment by wheel manufacturers. 

"This metal band shall be one-quarter inch (.%") thick on 
wheels for single-tire equipment up to and including four (4") 
inch nominal width of tire; and three-eighths ($■$") inch thick 
on wheels for single-tire equipment above four (4*) inch nom- 
inal width of tire; and three-eighths (H") inch thick on wheels 
for dual equipment of all tire sizes. 

Wheel Diameters 

"There shall be a constant wheel diameter over the metal band 
for all widths of solid tires of a given nominal overall tire 
diameter. Nominal tire diameters shall increase or decrease from 
thirty-six (36") inches by even two (2") inches. 

"The constant diameter for a wheel taking a thirty-six (36") 
inch tire shall be thirty (30") inches over the metal band, and 
shall increase or decrease by even two (2") inches for tires 
larger or smaller than thirty-six (36") inches. 

Width of Felloe and Width of Band— Single Tires 

"The width of felloe and band shall be three-quarter (&") 
inch less than the nominal width of the tire equipment for same. 
For example, the standard felloe width for four (4") inch single 
tire equipment shall be three and one-quarter (3 1-4") inches. 

Dual Tires 

"The width of felloe and band for dual tire equipment shall 
be twice the nominal width of each of the dual tires. For ex- 
ample, the standard felloe width for four (4") inch dual tire 
equipment shall be eight (8") inches. 

Tolerance Over Metal Band 

"The tolerance allowable in the circumference of metal bands 
shall be as follows: 

"Before application to wheel — Minus, o; plus, 1-16 inch. After 
application to wheel — Minus, 0; plus, H inch. 

Minimum Depth of Wood Felloe 
"The minimum depth of wood felloes shall be as follows : 



Tire Size. 
Inches. 

2 

3 

SJ4 



Felloe Depth. Tire Size. 
Inches. Inches. 



5 i 

2 4 
2 



6 
7 

I* 
Above 8 



Felloe Depth. 
Inches. 
2 

38 

25$ 



For Demountable Tire Equipment 



"All of the foregoing provisions for non-demountable tire 
equipment standards, viz., equipment of wheels with metal bands, 
the constant diameter of wheel over metal band, the stated varia- 
tion of wheel diameter, the width of felloe, the tolerance over 
metal band and minimum depth of wood felloe, shall apply to 
wheels for demountable tire equipment. 

'Resolved, That this report be presented to the Standards 
Committee for its approval, with the recommendation that, in 
view of the urgent commercial necessity for decision in settle- 
ment of the standards in question, a mail vote of the Standards 
Committee be taken and rendered promptly to the council of the 
society for approval as to submission to the entire membership 
for final acceptance. 

"It is the opinion of the committee that the ground has been so 
thoroughly covered as to warrant a definite and final action with- 
out further delay, and that the commercial use of these stand- 



ards should go into effect not later than January 1, 1912, as the 
intervening period appears to provide reasonable allowance for 
the manufacturing changes involved. Respectfully submitted: 
"William P. Kennedy, Chairman. J. M. Mack, 

C B. Whittelsey, C. B. Hayes, 

C. L. Schwartz, J. A. Anglada, 

E. R. Whitney, Coker F. Clarkson, Secretary." 



Pennsylvania Federation Election 

Philadelphia, May 8 — The annual convention and election of 
officers of the Pennsylvania Motor Federation were held here 
Saturday at the headquarters of the Automobile Club of Ger- 
mantown, Carpenter and Emlen streets. Many prominent Penn- 
sylvanians are actively connected with the Federation and it is 
one of the strongest organizations of its kind in the United 
States. The improvement of existing roads, building and main- 
tenance of first-class highways in all sections of the State, 
the supplying of general information to tourists, obtaining Fed- 
eral aid in the building of national highways in Pennsylvania, 
abolition of toll-gates, the protection of motorists from drastic 
legislation and the furtherance of automobile racing along legiti- 
mate lines, demonstrate the scope of its interests. In addition, 
the Federation is lending a hand in the effort to establish the 
proposed Lincoln Memorial Highway from Washington to 
Gettysburg. 

Nearly 100 delegates, representative of 40 of the State's lead- 
ing motoring clubs, attended the meeting to-day and listened to 
reports made by the several committees, the convention con- 
cluding with a ride through Fairmount Park and a banquet at 
the Racquet Club to-night. President Robert F. Hooper pre- 
sided over the meeting. 

The passage of State Senator Sproul's highway improvements 
bill was approved as originally framed, but strong objection was 
raised against amendments tacked on in the Lower House of 
the Pennsylvania Legislature increasing the mileage of the roads 
proposed to be improved by 60 per cent., claiming that the sur- 
plusage would kill the very object for which the bill was framed 
by reason of the excessive cost. 

Several automobile clubs were elected to membership in the 
Federation, including: The Automobile Club of Warren, the 
Corry Motor Club, the Slatington Motor Club, the Vandegrift 
Motor Club, the Clinton County Automobile Club and the 
Chambersburg Motor Club. 

All of the old officers were re-elected, as follows: Robert P. 
Hooper, of the Germantown Automobile Club, president ; vice- 
presidents, John A. Wilson, Franklin, Pa.; Peter A. Meixell, 
Wilkes-Barre, Pa.; Powell Evans, Automobile Club of Phila- 
delphia, and W. R. Stephens, Automobile Club of Wilkinsburg; 
secretary and treasurer, Paul C. Wolff, of the Automobile Club 
of Pittsburg. Committee Chairmen: John H. Weeks, Good 
Roads ; Boyer Dairs, Legislative ; David Jameson. Touring ; Pub« 
licity, J. H. Beck. 




Main plant of the Goodyear Tire and Rubber Company at Akron, O. 
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Trade News from Detroit 

Detroit, May 8 — Detroit manufacturers of motor cars are 
strongly in favor of reciprocity with Canada which will permit 
the product of their plants to be shipped into the Dominion free 
from duty. Several of them have gone on record to this effect 
and have signified their desire to their representatives at Wash- 
ington. At present American motor cars are sold in Canada at 
an advance in price ranging about 30 per cent, more than the 
figures in force in the United States. Some of the large Detroit 
factories support branch factories in Canada, to which parts are 
shipped, to be assembled on Canadian soil. The duty on parts 
is considerably less than that on completed cars, though this is 
balanced to a certain extent by the increased overhead and other 
expenses incident to the maintainance of an additional plant. 

That Canada presents a most promising field for the American 
motor car is universally believed by the Detroit manufacturers, 
nearly all of whom have already cultivated the Canadian field 
with considerable success, despite the handicap to American 
goods in shape of a discriminating tariff. 

The Metzger Motor Car Co. has added L. L. Barnes, formerly 
southern manager for the Hudson Motor Car Co., to the sales 
department. E. E. Wright, formerly with the sales department 
of the Chalmers, has also accepted a position with the Metzger 
Co. and has been assigned headquarters in Indianapolis and 
Chicago. 

An important appointment has been made by the Lozier, Harry 
T. Scott, succeeding to the position of sales manager of the De- 
troit branch. He will be assisted by Robert L. Messimer and 
R. A. Whitehead. The Lozier Co. has had a special staff of 
men under drivers Tetzlaff and Mulford, busy for more than a 
week, testing out and tuning up the two cars which the drivers 
will pilot at Indianapolis. The cars were examined by Chair- 
man Edwards during the week and have been in use on the 
country roads east of the city. They will be sent to Indianapolis 
shortly. 

The Lozier sales department has been busy all week, entertain- 
ing the dealers of the firm who have gathered from all parts of 
the country for purposes of convention and to become posted 
on the new models. The sessions of this convention are usually 
held in June, the present being rather in the nature of an in- 
formal gathering to allow the men who sell the cars to become 
acquainted with the new models and the new factory. 

The Packard Motor Car Co. has begun a large addition to its 
immense plant on the Boulevard. The new buildings will be 
devoted to an extension of the truck department. The additional 



room will allow the company to increase its production from 
three to five trucks a day. The new plant will include 9,695 
square feet of floor space. In all probability part of the building 
will be devoted to the manufacture of public service vehicles. 

The prosperity of the motor truck manufacturing establish- 
ments continues to be a feature of the season's business. The 
Alden Sampson Manufacturing Co. is pushed to its limit and 
has its men working nights and overtime to take care of its 
orders. 

The retail department of the Alden Sampson is being installed 
in the new building of the United States Motors Co. on Wood- 
ward avenue. This building, said to be the most complete of 
its kind in the country, will be given a formal opening this week, 
with the removal of the offices of the company from its old loca- 
tion on Jefferson avenue. 

The new building includes separate departments for Maxwell, 
Columbia and Alden Sampson trucks, as well as a store for the 
sale of used cars. The upper floors will contain- suites of offices 
not only for the sales staff of the local branch but also for 
President Frank Briscoe of the Brush Runabout Co., O. J. Mul- 
ford, president of the Gray Motor Co., and all the district heads 
of the various departments of the United States Motor Co., 
Robert J. Davis is the sales manager in immediate charge. 

The local retail trade chronicles another shift in the appoint- 
ment of William H. Foster, formerly of the Packard, as the local 
sales manager of the Thomas agency. Temporary headquarters 
have been secured at 742 Woodward avenue. 




Showing the Maxwell fore-door type of touring car, with neat-fitting top 



Crude Rubber at Low Level 

Akron, O., May 8— The price of crude rubber has dropped to 
$1.18 a pound, which is lower, with one exception, than it has 
been in years, and local rubber manufacturers, all of whom must 
make their large tire contracts without reference to what rubber 
may cost them months hence, are breathing easier. The $1.18 
quotation applies to "fine up-river Para," a standard Brazilian 
grade of gum of which large quantities are used in the United 
States, including many thousands of tons annually in Akron. 
Two weeks ago crude rubber reached the low-water mark of 
$1.12 a pound. A few months ago it was $1.70. 

Fluctuations in the price of this exceedingly valuable raw ma- 
terial have made one of the most serious of the problems in tire 
manufacturing. Tire manufacturers make their contracts with 
automobile firms once a year. Contract prices of tires must cover 
possible rises in the price of rubber if the tire man is come out 
whole and with a profit, and must be low 
enough to compete with other tire manu- 
facturers. 

The present low price is the result of 
the smashing of a corner in Brazil. Rub- 
ber is Brazil's staple export It is the 
largest source of Brazilian official in- 
come. About a year ago the Brazilian 
government entered into an arrangement 
with its rubber producers (the product 
itself is wild and gathered by natives, so 
that most of its producers are really 
brokers), by which crude rubber could 
be stored indefinitely in government 
warehouses, and the owners could bor- 
row money on it up to two-thirds its 
value. By this method it was hoped to 
force the price upward, so that the re- 
sult would be enormous profits for gov- 
ernment and rubber producers. American 
rubber manufacturers retaliated by fail- 
ing to buy any more rubber than was ac- 
tually required to keep them going. The 
price rose to $1.70 and there it 
stopped. 
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The Brazilians let go a little of their supply, hoping to prolit 
at that price, but the rubber manufacturers still held otf, and the 
entire corner tumbled, producing the present rates at which 
Akron manufacturers are buying a liberal supply. Local rubber 
brokers have word that the Brazilian corner will be renewed be- 
fore the middle of May, but say there is nothing to confirm the 
report. Thus far Brazil's flyer, while it has embarrassed Ameri- 
can manufacturers seriously for a time, has not been what might 
be termed a pronounced success. 



High Pressure on at Akron 

Akron, O., May 8 — All the Akron rubber factories whose lines 
include automobile tires continue to employ night shifts as well 
as day shifts of men, and the production is close to the capacity 
of the local factories. 

In other years a lull from the top notch activity of mid-winter 
has been noticed about this season. Manufacturers explain this 
year's peculiarity by calling attention to the fact that auto manu- 
facturers generally hesitated longer than usual last fall and 
winter before putting 1911 plans into operation, and tire con- 
tracts were in many instances delayed until the last minute. Then 
came the deluge. The very moderate business activity of other 
cities of the country has caused Akron to stand out by contrast 
as a "paradise" for laboring men, with the certainty of good 
wages and steady employment for tire makers and tire workers. 
Expert tire makers are graduated from "green hands" in a few 
weeks' time. Though men are being employed every day, there 
are far more applicants than jobs, some members of the army 
seeking work having traveled as far as 1,000 miles to "get in on" 
Akron prosperity. 

Akron's Chamber of Commerce is now taking steps to send out 
accurate information in regard to Akron's industrial situation, 
so that there will be a falling off in the number of men, some of 
them with families, who come here seeking work without re- 
sources of their own. and consequently have to be cared for by 
the city poor authorities. 



Mound City to Have a Show Under Canvas 

St. Louis, May 8 — A tented show is scheduled for St. Louis 
in the fall, said to be the first motor exhibit ever held in circus 
style in any large city in the United States. Under the big tents 
there will be as many rings as there are exhibits, and the very 
novelty of the scheme insures its success. 

The St Louis Automobile Dealers' and Manufacturers' Asso- 
ciation, of which about sixty of the prin- 
cipal retailers and builders of this city are 
members, is to be sponsor for the event. 
At a meeting of the Board of Directors 
held last week this was finally decided. A 
show committee was appointed, with in- 
structions to secure all available attrac- 
tions for the big show, which is to take 
place Oct. 2 to 7, the week of the "Veiled 
Prophet," St. Louis' annual Fall carnival. 
At that time many thousands of out-of- 
town visitors arrive for the festivities, 
and excursion rates are made from the 
surrounding country on all railroads. An- 
other reason for holding the show so 
early is that the new models will then 
still be novelties, instead of being only 
a repetition of the cars which may be 
seen on the street at any time, as is the 
case when the show is held in February. 

There will be two divisions of the ex- 
hibit under canvas, one for pleasure cars 
and the other for commercial vehicles. 
There also will be shows for accesso- 
ries. 



Firestone Factory Nearly Ready 

Akron, May 8— The new factories of the Firestone Tire & 
Rubber Co., located half a mile southeast of the company's pres- 
ent plant, are very near completion. It was announced to-day 
that the office force would be removed to the new buildings not 
later than June 1, and that the factory forces would follow soon 
afterward, the date of the general removal depending on the time 
required for the installation of machinery. The entire old fac- 
tory of the Firestone Co. will be used for the manufacture of 
rims. The company now employs more than 1,000 people and 
plans are to triple the plant's capacity within a year and increase 
the number employed to about 3,000. 

A year ago, when it became necessary to extend the factory, 
it was decided not to add to the old buildings but to build an 
entirely new factory. 



Rambler Adds Two New Buildings 

Kenosha, Wis., May 8 — Two large additions to the establish- 
ment of the Thomas B. Jeffery Co., are in immediate prospect. 
An addition to the drop forge plant is now in course of con- 
struction and ground was broken to-day for a new building to be 
known as the Finished Car Department. This will be 200 by 60 
feet. The additions will be used to facilitate the making of 
parts now manufactured elsewhere rather than to increase the 
Rambler output. About 22,750 square feet of floor space will 
be added to the factory equipment. 



Many Cars for Southwest 

Akron, O., May 8— A. L Gustin, a field worker in the West 
for the Diamond Rubber Co., now at the home plant, brings 
word that Kansas City will this year be the distributing point 
for an unprecedented number of automobiles for Southwestern 
territory. Kansas City ranks as the transportation gateway to 
the Southwest, and a large number of the machines to be dis- 
tributed from here this year are for rural or semi-rural use, in 
Texas and the other large spaces in the southwestern States. 



Page Goes to New Departure 

Victor M. Page, a prominent technical writer on automobile 
topics who has been connected with various publications affiliated 
with the motor industry, has accepted a position with the New 
Departure Manufacting Co. Mr. Page will devote his attention 
to the ball-bearing division of the Bristol, Conn., company. 




Regal "20" runabout with underslung frame, straight-line body design and cowl dash 
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New Thing's Among' the Accessories 




Characteristics of Burn-Bot n 
Battery 

THE Burn-Boston battery as shown i 
Fig. 1 is of the zinc-carbon type, with 
the zinc acting as the jar, and it is made 
square in shape so that it will store econo- 
mically. The carbon composes the central 
electrode. The basis is sal-ammoniac, to 
which is added a second solution for the 
purpose of preventing the battery from 
freezing in cold weather. In the making 
up of the zinc to form the shell and an 
element combined, mechanical strength is 
taken care of automatically, in view of the 
property interposed through the alloying 
of the zinc, which was done, however, for 
the purpose of preventing local action. As 
a further step in the 
direction of limiting 
local action, and for 
the purpose of ob- 
taining a constant 
density of the elec- 
trolyte, the sal-am- 
moniac solution is 
given a special treat- 
ment that has been 
found efficacious for 
the purpose, and in 
the finishing of the 
shell it is made 
waterproof through 
the use of fibrous 
material impreg- 
nated with imper- 
vious compounds 
which are put into 
the fibrous material 
by avacuum pro- 
cess, after which the product is compressed 
to render the same tight. The completed 
cell has a capacity of about 20 ampere 
hours, and the voltage is said to be 1.5. 
In service, in view of the low internal re- 
sistance of the cell, coupled with the con- 
stancy of the electrolyte and the effica- 
ciousness of the zinc alloy, the current re- 
cedes but slowly, and the voltage persists 
for a considerable length of time. Six 
types are made varying in size to suit spe- 
cific requirements, in all cases the voltage 
being 1.5 per cell. This battery is made by 
the Bum-Boston Battery & Manufacturing 
Works, 9 Doane street, Boston, Mass. 



Fig. 1 — Exterior vie* 
of the Burn-Boston 
Battery 



To Facilitate Raising the Top 

IT often happens that the driver of the car 
is alone when it comes on to ram or 
perhaps that ladies are the occupants of 



the back seats. In order to lift the top and 
do so quickly he will have to call a passer- 
<y or invoke the assistance of the passen- 
jrs. The device shown in Fig. 2 is in- 
t< nded to render the lifting operation easy 
and such as one person can perform un- 
aided. With a large top the bows are us- 



Fig. 2 — Showing the Murray Top Raiser in po»i- 
tion for lifting top 

ually very unruly and unless great care is 
exercised they are liable to damage the 
paint work. The turned end of the raiser 
hooks into the eye of the front gooseneck. 
The other end is secured to the rear bows 
by a strap. The two bows that extend 
forward are hooked into the slide. By 
going to the other side of the car the top 
can be raised as though some one were 
helping, as the bows that are in the slide 
will slip forward. The Murray top raiser 
can be carried under the rear seat or 
cushion and the fitting is manufactured by 
P. A. Murray & Company, Newton, Mass. 



Handy Power Air Pump 

AMONG "the different mechanical meth- 
ods of inflating tires now on the mar- 
ket the Hanna patent power air pump. 




Fig. 3 — View of the Junior Style B Hanna Power 
Air Pump 

shown in Fig. 3, is one of the latest. This 
pump is made in several models and the 
type illustrated is known as Junior Style 
B. The pump is of the double-cylinder 
type, the body portion comprising the two 
cylinders is one casting, and is made of 
cast-iron polished and lacquered. The 
cylinder walls are machined- and the pis- 
tons are made of leather. The piston rods 
are connected by a simple mechanical de- 



vice to obtain the reciprocating movement. 
The pump has been designed so that it can 
be installed on several makes of cars with- 
out structural alterations. This model is 
driven by a split gear furnished with the 
pump and placed permanently on some ex- 
posed shaft To operate the pump the 
clamp is loosened and placed around the 
split gear which has guiding collars fitting 
the clamp and firmly locking same. The 
hose connection can be seen and the outfit 
consists of the pump together with gears, 
hose, connections and pressure gauge. The 
larger type of pump has phosphor bronze 
cylinders and steel pistons which are fitted 
with two piston rings. The method of 
drive is by direct gearing, and can be at- 
tached to any car having an exppsed shaft 
so that the gear can be connected, the 
water-pump shaft serving for the purpose. 
It is manufactured by the Troy Auto 
Specialty Company, Troy, N. Y. 



A Simple Warning Signal 

SIMPLICITY is the keynote struck in the 
manufacture of the Joey-Mell warn- 
ing signal. The call of the open road re- 
minds one that it is necessary to have a 
signal on the car that is capable of giving 
an audible sound of 
approach round cor- 
ners and sufficiently 
far ahead to let other 
users of the highway 
know that one is de- 
sirous of passing. 
The waste products of 
combustion are util- 
ized in the device 
shown in Fig. 4. The 
Joey-Mell is attached 
to the exhaust pipe 
before the latter en- 
ters the muffler and 
from the simplicity of 
design it will be seen 
that there is nothing 
to get out of order. 
The attachment has 
an inside thread 
which is screwed on 
to a bifurcated exten- 
sion of the pipe and 
the noise is produced 
by the elastic expan- 
sion of the "fluid" at the point of no sup- 
port due to the nicking of the tube and re- 
sulting in the vibrations of the bell end. 
It is manufactured by the Joey-Mell Com- 
pany, 1407 Michigan avenue, Chicago, III. 




Si 



Fig. 4 — View of the 
"ell Warning 



_ gnal, showing i 
and inside threads. 
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What Tires Cost for t -eight Trucks 



First Broad View of Vital Operating Question 

Operating costs of freight automobiles form the most important question that 
confronts makers, users and potential users of the truck. The cost of tires 
is an clement of this problem, and for the first time since the automobile in- 
dustry was founded the actual cost per mile for tires, based upon millions of 
tire-miles and covering exact experience with enough tires to really illustrate 
the point, is herewith presented. 

WHAT it actually costs to operate motor trucks is the most opaque of 
all the problems that confront the users of automobiles for business 
purposes. From the first application of power wagons to the trans- 
fer and delivery of goods down to the present nothing like a clear, authori- 
tative statement of the cost has been given to the public. 

There have been statements of all kinds and descriptions, 
and it is possible that some of them may have been near the 
truth, but none to date has been given 
that carried with it the assurance of au- 
thority. All the manufacturers of motor 
trucks are able to approximately estimate 
the cost of operation for the first year 
under certain conditions and to estimate 
the costs for the second and subsequent 
years, basing their figures upon the ex- 
perience each has met with. But as far 
as the general question is concerned, they 
may be very wide of the mark as 
measured by the gauge of actual prac- 
tice. 

The Automobile in the following ar- 
ticle is able to present the phase of truck 
operation cost contained in the element 
of tires, with a degree of detail never before pos- 
sible under any conditions. 
The life story of 1,000 motor truck tires is told 
from the moment the tires were put into service until they were 
useless for their purpose. Six typical American cities were 
the scenes of these tests, and eight leading makes of tires were 
used to gain the information. 

The field covered was not limited to a series of academic tests, but represents 
actual business under real business conditions. Some of the cities are set upon 
seven or more hills, and others are Hat as the proverbial pancake. In some paving con- 
itions approach the ideal, while in others the going is bad. The experience here chron- 
extends over a period of years, and the material at hand would allow of using- 
2,000 tires as the basis for this article quite as easily as it does 1,000. The various lines 
of trade represented in the figures are those that use the motor truck with the greatest 
strenuosity. The lines in which automobile trucks haul average loads over smooth pave- 
ments at well-regulated speeds are not particularly emphasized, and the figures that have 
been obtained are in no sense ideal, but they do present the practical results. 

• In the first j^lace, while the average tire equipment of a motor truck costs about the same as a set of pneumatic shoes and tubes 
for a pleasure car, they give three times the mileage, and because of the fact that they are not equipped with tubes the real 
cost is only about one-quarter what it would be for a corresponding mileage in a big touring car. 




Example of solid tires of the general type 
under discussion 
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The average cost of truck tires per mile per tire, based upon 
real experience with 1,000 of them, is .00443 cent. That means the 
tire cost for operating a truck for one mile would be .01772, and 
as the average load carried by the trucks considered was over 
4,000 pounds, the ton-mile tire cost was .00774, approximately. 
This conclusion is based upon millions of tire miles, carefully 
recorded and compiled. 

The casing used on a touring car lasts about 3,500 miles. The 
solid tire upon a truck runs 11,182 miles. The touring car tire 
may last six months, but the truck tire goes along four times 
that period of time. Sharply opposed to the experience of the 
pleasure car, the rear tires of a truck are materially longer lived 
than those on the front wheels. In the pleasure car the mileage 
from the rear tires is much less than that given by those that do 
not carry the power of the engine. In the truck it is somewhat 
greater for the driving tires than for those which are used for 
steering. 

Conditions of Test Differed Widely in Six American 
Cities, Thus Making its Basis Broad Enough Upon 
Which to Found a Series of General Conclusions 
With Regard to Service. 

The six cities from which the illustrative matter was derived 
are all different in topography, and there is a large measure of 
difference in weather conditions that obtain in each. For in- 
stance, in such cities as Chicago and Cleveland, where the land 
is flat and very large mileages are required of the trucks, the tire 
cost is higher than it has proved to be in some other places 
where there are heavier grades and where less speed is necessary 
in order to meet schedules. 

The principal sizes of tires examined were 32 x 4, 32 x 3 and 
36 x 4 inches. Fully 60 per cent, of all the tires used in this 
illustration were of the 32 x 4 size. Where all four" wheels 
were equipped with this size the test showed that the rear tires 
gave nearly 1,000 miles more service than those in front, tire for 
tire. But the conditions were sharply reversed with the tires of 
larger diameter. For instance, with the 36 x 4-inch size the 
front tires delivered much more mileage. Not all the trucks 
were equipped with identical sizes of tires on all four wheels. 
One of the accompanying tables shows that a front tire 36 x 3 1-2 
inches was used very largely in conjunction with a wider type 
of tire on the rear wheels. This circumstance will account for 
the higher cost per mile of the tires on the driving wheels as 
compared with that of the front wheel equipment. The rear 
tires were larger and delivered more miles per tire, but the 
money cost of them was somewhat higher. 

One lesson that may be drawn from this phase of the subject 
is that uniform equipment gives uniform service, and that a 
trifle more tire substance in front would have a tendency to in- 
crease the mileage obtained from the set of four tires. 

It is obvious that if a right front tire gives out after it has 
gone 10,000 miles in conjunction with its colleague on the left 
front wheel, the right tire cannot be replaced with a new 
one unless the truck is given a slight list to the left, due to the 
lift of the front wheel by the new tire. 

This could do the truck mechanism no good, and it certainly 
would have a bad effect upon the new tire, because, being larger 
than its fellows, it would have to bear more of the burden and 
be subjected to much more than its share of the friction on the 
pavements. 

The ideal condition for truck tire service would be one similar 
to the "One-horse Shay" of song and story. It will be remem- 
bered that this legendary vehicle was composed of such excellent 
material that it ran on and on, long past the period when its 
contemporaries had been consigned to the scrap heap. At last 
one day it disintegrated unanimously and simultaneously into 
little piles of wood dust and iron rust. The story it told was 
that its component parts were so nearly equal in strength that 
they "stood-up" together until one part gave way, and then all 
resolved themselves into their elements. 



Life Story of 1000 Tires 



Make 

"A" . 

"B" . 

"C" . 

"D" . 

"E" . 

"F" . 

"G" . 

"H" . 



Average cost per tire.... 
Average mileage per tire. 
Average cost per mile 



Number 


Cost 


213 


$11,699.42 


244 


11,024.90 


433 


21,446.49 


75 


3,757.71 


4 


213.05 


8 


370.71 


4 


175.32 


19 


906.05 


1,000 


$49,593.65 



Mileage 

2,767,403 
2,619,327 
4,841,806 
701,332 
32,337 
55,860 
30,794 
133,997 



The Story as Told in Syracuse 



11,182.856 
. . $49.53 
.. 11.182 
. . .00443 



Make 


Number 


Size 


"A" 


. . . . 2 


36x3 1-2 


"A" 


.... 5 


36x4 


"B" 


13 


36x3 1-2 


"B" 


22 


36x4 


"C" 


56 


36x4 


"D" 




36x3 1-2 






36x4 




. ... 101 





Mileape 
27.048 
42,406 
171,050 
207,508 
593,552 
20,048 
9,720 



Cost 
$82.65 
280.00 
571.39 
1,227.60 
2,862.16 
84.75 
54.00 



Cost ner Ton-Mile 
Mile 4 Tires 



Average cost per tire. 



1.071,332 $5,162.55 



.0030 
.0066 
.0033 
.0058 
.0048 
.0042 
.0060 

.0048 



.0042 
.0090 
.0046 
.0081 
.0066 
.0058 
.0076 

.0066 
$51.1 



Average mileage per tire 10.61 7 



Average cost per mile. 



Results of the Experience in New Haven 



.0048 



Ma 

"A 

'•A' 
,. B . 

"B' 

"C 
"D 1 



ke 



Number 
... 10 
...22 
...81 
...30 
...84 
... 7 



Size 
32x4 
36x4 
32x3 
36x4 
36x4 
36x4 



Mileage 
164,614 

369,856 
973,199 
369,137 
1,030,344 
85,764 



Cost 
$508.70 
1,240.20 
2,454.62 
1,705.45 
3,308.76 

393.00 



Cost per 
Mile 
.0031 
.0033 
.0025 
.0046 
.0032 
.0046 



Ton-Mile 
4 Tires 
.0058 
.0039 
.0047 
.0054 
.0048 
.0054 



Total 234 2,992.914 $9,610.73 .0032 .0048 

Average cost of tires $39.39 

Average mileage of tires 12,266 

Average cost per mile 003* 



How They Stood the Test in Chicago 



Make 

"A" 
"B" 
"B" 
"C" 
"D" 
"D" 
"H" 

"E" 
..p.. 



Total 257 

Average cost of tires. . . . 
Average mileage per tire. 
Average cost per mile.... 



Number 


Size 


Mileajre 


Cost 




32x4 


323,979 


$1,859.18 


52 


32x4 


409,821 


2,729.38 




32x3 1-2 


6,071 


42.23 


'. 100 


32x4 


765, 9Q0 


5,079.50 


40 


32x4 


282.578 


1,987.72 


2 


32x3 1-2 


9,684 


98.56 


14 


32x4 


94,413 


662.52 


3 


32x4 


22.698 


173.43 


5 


32x4 


38.530 


258.67 




32x3 1-2 


17,230 


112.04 



1,970.704 $13X103.22 



Cost Der 
Mile 
.0057 
.0066 
.0069 
.0065 
.0070 
.0101 
.0070 
.0076 
.0067 
.0065 

.0065 



Ton-Mile 
4 Tires 
.0098 
.0114 
.0119 
.0113 
.0121 
.0175 
.0129 
.0131 
.0115 
.0112 

-0U J 
. $50.79 
7,659 
. .0065 



Digest of Tire Performance in Milwaukee 



Make 

"A" . 
"A" . 
"B" . 
"B" 
"C" 
"D" 
"D" 
"H" . 



Number 
. ... 46 

2 

5 

... 1 
...67 
... 9 
... 1 



Size 
32x4 
36x4 
32x4 
36x4 
32x4 
32x4 
36x4 
32x4 



Mileage 
731,947 
26,866 
66,467 
16,604 
1,012,370 
122,171 
10.634 
7,471 



Cost 
$2,340.02 
112.00 
252.54 
56.00 
3,428.39 
458.83 
56.00 
50.87 



Totals 132 

Average cost per tire . . . 
Average mileage per tire. 
Average cost per mile . . . 



1,994.530 $6,754.65 



Cost per 
Mile 
.0032 
.0041 
.0038 
.0034 
.0034 
.0038 
.0053 
.0068 

.00*4 



Tabular Resume of the Boston Results 



Ton -Mile 
4 Tires 
.0055 
.0048 
.0065 
.0039 
.0058 
.0065 
.0061 
.0117 

.0058 
$51.17 

. 15,110 
.0034 



Make 
"A" . 
"A" . 
"B" .. 
"B" . 
"C" . . 
"C" . 
"D" . 
"D" . 



Number 
. ... 44 
.... 3 

9 

2 

.... 48 
.... 6 
9 

... 1 



Size 
32x4 
36x4 
32x4 
36x4 
32x4 
36x4 
32x4 
35x4 



Mileage 
662,974 

44,920 
158.753 

25.390 
536,736 

67,092 
130,367 

17,162 



Coat 
$2,191.22 
168.00 
457.83 
107.30 
2,376.00 
297.60 
457.83 
56.00 



Cost ner Ton-Mile 



Mile 
.0032 
.0037 
.0029 
.0042 
.0042 
.0042 
.0035 
.0030 



4 Tires 
.0062 
.0044 
.0038 
.0050 
.0062 
.0075 
.0066 
.0038 



Totals 122 

Average cost of tires. . . . 
Average mileage per tire. 
Average cost per mile.... 



1.643.394 $6,111.78 



.0037 .0062 

$50.09. 

13,47ft 

0037 
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What the Figures Show in Cleveland 



Make 

"A" 
"A" . 
"B" . 
"B" 
"C" . 
"C" .. 
"D" . 
"D" . 
"H" . 
"H" 
"G" 
"G" . 
"E" . 



Number 
...28 
. .. 14 
... 11 
... 17 
...62 
...10 
... 2 



Size 

36x3 1-2 
36x4 

36x3 1-2 
36x4 

36x3 1-2 
36x4 

36x3 1-2 
36x4 

36x3 1-2 
36x4 

36x3 1-2 
36x5 

36x3 1-2 



Mileage 
243,502 
129,291 
86,056 
129,271 
516.398 
83,290 
17,931 
5,193 
17,187 
5,206 
20,608 
10,186 
9,639 



Cost 
$1,189.25 
780.60 
473.32 
947.24 
2,992.12 
482.60 
113.72 
51.30 
82.66 
56.00 
75.32 
100.00 
39.63 



Cost per 
Mile 
.0048 
.0060 
.0055 
.0073 
.0057 
.0057 
.0063 
.0100 
.0046 
.0108 
.0036 
.0098 
.0041 



Total 153 

Average cost of tires. . . . 
Average mileage per tire. 
Average cost per mile.... 



1,274,388 $7,383.76 .0057 



Ton-Mile 
4 Tires 
.0061 
.0075 
.0068 
.0091 
.0072 
.0072 
.0079 
.0124 
.0058 
.0135 
.0045 
.0123 
.0051 

.0072 
. $48.26 
8.329 
.0057 



Difference in Service Between Front and Rear Tires 



Sire. Position. 

32x4 Front 

32x4 Rear 

32x3 Front 

32x3 Rear 

36x3 Front 

36x4 Front 

36x4 Rear 

36x5 Rear 

Average cost per mile of front tires 

Average cost per mile of rear tires 



Cost Mile. 
.0046 
.00444+ 
.0022 
.0027 
.00436 
.00475 
.00506 
.0098— 
. . .00397 
. . .00489 



Adjustments Cut Some Figure 



16 

9 



Number of adjustments on 32x4 tires 

Number of adjustments on 36x4 tires 

Total number of adjustments 25 

Value of tires involved $1,000 

Mileage saved by adjustments 200,000 

Thus the average amount salvaged was $1 per tire. 



Tires, Sizes of Trucks Considered 



Taking tires 32x4... 

Taking tires 32x3... 

Taking tires 32x3 }4. 

Taking tires 36x3)4. 

Taking tires 36x4... 

Taking tires 26x5... 



454 

129 
5 

101 
208 

5 



Total number of cars 902 

Average mileage of cars 2.795 

Average tire cost per car $49.52 

Average per mile cost 01772 

Ton mile cost approx (weight of car included) 00774 



Average Mileage of the Various Sizes of Tires 



Sue. Position. 

32x4 Front 

32x4 Rear 

32x3 Front 

32x3 Rear 

36x3 yi Front 

36x4 Front 

36x4 Rear 

36x5 Rear 

Average mileage of 1000 tires 



Mileage. 
10,859 
11,773 
13,746 
11,348 
8,378 
14,201 
10,805 
5,093 
...11,128 



Average Life of Tires in Terms of Time 



Size. Position. 

32x4 Front 

32x4 Rear 

32x3 Front 

32x3 Rear 

36x3*4 Front 

36x4 Front 

36x4 Rear 

36x5 Rear 

Average life of tire in months, 24 months. 



Life in Months. 
26 
30 
24 
21 
24 
24 
35 
13 



Extremes and Means of Tire Mileage 

Greatest mileage obtained jn this test was 33,476. 

This was from a 36x4 tire used' on the front wheel of 'a two-ton electric' 
truck in New Haven. 
Length of service was 46 months. 

The least service from any of the 1000 tires upon which no adjustment 
was received was 4,324 miles. 

The tire was 32x4 and was used upon the front wheel of a one-ton 
gasoline truck in Chicago. It was in service 11 months. 

The average life of a tire is 24 months. 

The average mileage secured from a tire is 11,128. 



In truck operation, referring specially to tires, that is the ideal 
condition. It is proved by long experience that one should not 
put new wine into old bottles, and it is demonstrated by the 
figures at hand that one thick new tire with three old ones is not 
what might be termed a happy combination. The corrective 
measure indicated is to install tire equipment that will give equal 
service on all four wheels, or at least to arrange matters so that 
a single new tire will not have to be placed in conjunction with 
three old ones; or in the alternative to stand the loss of perhaps 
1,000 miles from discarding the three old tires in order to keep 
the truck in operation. Interchangeable wheels would go a long 
way toward simplifying this phase of the problem. 

Of the six cities considered, the one in which the lowest per 
tire mile cost was experienced was one that has no heavy grades 
and where also high speed was not practiced. The tire equip- 
ment there was the lightest on the general average of any of the 
cities observed. The cost per tire mile was only .0032 cent, or 
per truck mile .0128, while the ton-mile cost was .0048. This 
would indicate that the average load in that city was somewhat 
over 5,000 pounds. As a matter of fact, most of the trucks 
were rated at one-ton carrying capacity and weight, and conse- 
quently they must have delivered a material overload on prac- 
tically every trip. 

The average tire mileage achieved proved to be 12,266, which 
is only about 1,000 miles per tire above the general average. The 
marked decrease in per-mile cost is accounted for in the small 
amount of money outlay for the tires. This resulted from the 
lighter weight and smaller size used. The average cost per tire 
was only $39.39, being brought down by the fact that among the 
254 tires used there were 81 that were of 32 x 3 size. In this 
city there was a determined effort to limit speed,' and, while fif- 
teen miles an hour was frequently made, it is doubtful if that 
rate was materially exceeded. The average speed there was a 
trifle more than twelve miles an hour. 

The Manufacturers' Contest Association recommends in its re- 
cently issued rules that trucks shall not be operated faster than 
eight miles an hour. If such a rate of speed could be enforced 
the life of tires would be increased at least 100 per cent, on the 
general average, to say nothing of the years that would be added 
to the motor and body, and the dollars that would be saved in 
unnecessary repairs. 

There Proved to be Considerable Variation in the Mileage 
Returned Even by Similar Types and Sizes of Tires, 
Due to Quality and the Conditions Under Which 
They Were Used. 

The city in which the greatest mileage was obtained from tires 
is likewise devoid of heavy grades. Only about half as many 
tires were used there as were in service in the foregoing account 
of the other town. The average mileage was 15,110 per tire. Here 
the vast majority of the tires were 32 x 4, and all four wheels 
were equipped alike. The tires used averaged higher in price 
than those of any other city, being $51.17 apiece. The cost per 
tire mile was .0034, and per truck mile .0132. The ton-mile figure 
was .0058, indicating that the average load carried was slightly 
less than 5,000 pounds. Speed was regulated to a certain extent, 
but not to such a degree as it was in the city referred to pre- 
viously. The tire equipment of the trucks of this city was light- 
er than the general average and was largely of the 32 x 4 size. 

The next city in rank of per-mile tire cost is in New England. 
The average mileage was considerably over the general level, the 
figures being 13,470 per tire. The pavements were generally good 
and grades were not a material obstacle to progress. The favor- 
ite size of tire was 32' x 4 inches, and the average cost pet tire 
$50.09) and the per-mile 1 tire cost .0037. This would tnake the 
truck mile .0148. The ton-mile cost was about the average. There 
was quite an element of excessive speed in this city, which ac- 
counts for the lessened efficiency of tire service as compared 
with the example immediately preceding. 

A big up-State New York town ranks next in order of econ- 
omy. There were 101 tires used in the service under observa- 



Digitized by Google 



1 1 14 



THE AUTOMOBILE 



May 18, 1911 



tion. In this city big tires were the order of the day, and it is 
interesting, to note that the mileage delivered was less than that 
of the smaller types. The average proved to be 10,617 miles. On 
account of the size of the tires used, the cost was higher thai: 
it was in four of the six cities, and was exceeded in only one of 
them. The average was $51.11. The tire-mile cost was only 
slightly greater than the average, being .0048. This would indi- 
cate a per-mile cost of .0192. Because the trucks were generally 
larger than the average, the ton-mile figures were well under the 
average in the matter of tire consumption. 

Fifth in the list, as far as the tire-mile cost is concerned, was 
a big lake city, where there are a number of moderate grades. 
Big wheels, fitted with big tires, were used exclusively. Seven 
different makes of tires were used here, all of which were 36 
inches in diameter, the treads being from 3'A inches to 5 inches 
wide. The 5-inch tires were the worst in comparative perform- 
ance, averaging only 5,093 miles. The 36 x 4 tires did not make 
a very favorable showing here, because in a number of cases this 
size was fitted to the driving wheels, while the 3j4-inch tires 
were used to equip the steering wheels. It may have been a local 
condition that brought about the result, but it is quite certain 
that the best return was not secured. The 36 x 3j4-inch size 
stood out clearly as the most economical in this city. The fact 
remains that both of the larger sizes did not make a good show- 
ing in comparison with the smaller size. The cost of tires here 
averaged $48.26, which was somewhat less than the average, but 
the tire-mile cost, was .0057. This means a per-mile tire cost of 
.0228. The loads carried were in excess of three tons, and the 
ton-mile figures were .0072. The experience in this city would 
seem to indicate that a little heavier tire in front and a lighter 
type on the driving wheels would produce more economy in 
operation. It would also seem to show that the 3j4-inch tire was 
superior in wearing qualities and general service than the wider 

Speed Proved to be the Costliest Element in the Tire Sit- 
uation, as Was Shown Repeatedly Throughout the 
Test. Tire Costs Increase as the Square of the 
Velocity. 

The heaviest tire bills of the series were run up in one of 
the largest cities in the country where paving conditions, as far 
as the main boulevards are concerned, are well above the aver- 
age. It may be noted, however, that the streets are restricted 
to a considerable extent and trucks are barred from the use of 
many that are available to the touring cars and horse-drawn 
pleasure vehicles. As a matter of fact the truck routes in this 
city are frequently laid out over streets that are far from the 
ideal. There are few hard grades in this territory and the idea 
of speed has been altogether too much emphasized in impor- 
tance. The distances are long and the service demanded from 
the tires is strenuous under all the circumstances. 

All these things are borne out sharply in the totals. It was 
found that in a mileage well over the million mark the tire mile 
cost was .0065, making the truck mile cost .0260. Added to this 
striking condition is the fact that small trucks were used and 
that 32-inch tires were the order of procedure. With six ex- 
ceptions these were all 32 x 4 inches. The average mileage de- 
livered per tire was only 7,659 and the ton-mile cost was .0113. 

Xo good reason for this showing is presented in the cost of 
tires because it was well above the average, even of the prices 
paid for the larger varieties. It was $50.79, or $1.23 more than 
was paid for the general run. 

As seven different makes were used, it is to be understood that 
the quality was equal to that of the tires used in other places 
and as the items of expense were sharply scrutinized the chances 
for faulty handling were very slight and do not afford a basis 
for such a condition as was developed. 

The only other factor remaining is the one of excessive speed 
and that tells the story. It is said that one company operating 
trucks in this city makes a practice of exceeding 20 miles an 
hour on one of its regular schedules. Four trucks are used in 



this work and it may be noted that the records show that one 
of them has been out of service all the time since the service 
was 90 days old. This, of course, is due to mechanical diffi- 
culties which may be traced directly to the killing spt.^ required 
and is not due to tire troubles. However, these trucks use up 
a full set of 32 x 4 tires, that usually give at least 12,000 miles, 
in less than 5,000 miles of service. 

Speed is a great element in modern civilization, just as it has 
always been in bringing about civilization and widening the 
scope of human activity and influence, but excessive speed has 
its general disadvantages and excessive truck speed is inex- 
cusable. It may seem to be advantageous to push an automobile 
truck to the limit of its speed capacity in certain instances and 
for very short periods, but there is no advantage that can out- 
weigh the disastrous results that must follow the maintenance 
of a high-speed regular schedule. 

Take as an instance the experience of one of the drivers of 
a truck in service on the high-speed schedule referred to: For 
about a mile at the end of the run, there is a broad street paved 
with asphalt over cobblestones. When this stretch of road has 
been sprinkled either by rain or the watering carts it presents 
a fierce proposition to the driver. There is a terrific strain on 
the steering wheels in compensating for sudden skidding, and 
when the brakes are applied suddenly, as is often necessary, the 
rear tires are flattened by being dragged even short distances 
by the momentum of the truck. 

The best showing made of any of the 1,000 tires observed was 
astonishing. This tire, which was 36 x 4 inches, was on the 
left front wheel of a two-ton electric truck. It was in service 
for nearly four years, being in regular use for 46 months. It 
was discarded recently after being worn so thin that it was use- 
less. During its life, this tire did its part in traversing 33,476 
miles. This is over one and one-third times around the world. 

Its companion front tire lasted 33,124 miles. These tires cost 
$56 each, which is materially more than the average for this 
size and about $6.50 above the general average. The tire cost 
per mile for the first referred to was .0014. If carried out all 
around, this would show a truck-mile cost of .0056 and a tor 
mile cost of .0028 if no overload was carried. As a matter of 
fact, as the trucks rated at two tons almost always carry 5,000 
pounds or more, the actual ton-mile cost would be about .00224. 

Truck operation on that basis would be reduced to such a 
level that no other kind of transfer and delivery medium would 
be considered for a minute, providing that the other items that 
go to make up the total ton-mile cost are correspondingly re- 
duced. 

On the other hand, the worst showing was made by a 32 x 4 
tire used in the high-speed service more lengthily described 
above. This tire delivered only 4,324 miles and was discarded 
after it had been worn through by a long skid with locked 
wheels. It was thick, resilient and usable in every respect save 
that about 6 inches of the tread disappeared in the terrific fric- 
tion of the tire and pavement. This tire cost $51 and was used 
on the driving wheel of a one-ton gasoline car. 

The tire cost per mile indicated is .0118+, which would make 
the truck mile .0472. As the car was of one-ton capacity, the 
latter figure represents the ton-mile tire cost. Such an expense 
for tires, coupled with the high cost of maintenance that must 
go with excessive speed, would make the operation of motor 
trucks prohibitive. 

Lessons Learned from the Test Were Chiefly as to the 
Necessity of Equipment That Will Return Equal 
Sen-ice on all Four Wheels and as to the Destructive- 
ness of Speed. 

Broadly speaking, the lessons learned from the examples ob- 
served are included under three heads. Big wheels and tires 
are better upon heavy grades, but are not so economical where 
the roads are flat. The 36 x 3 1-2-inch tires made an excellent 
showing in comparison with the wider varieties of this diameter. 
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The 36-inch diameter tire did not develop service and mileage 
corresponding to the increased cost over tires of 32 inches 
diameter. This may be accounted for in part by the fact that 
the 36-inch tires were used on the hills where the daily service 
requirements in miles were not so heavy as they were on the 
flat. Also, tire service varied considerably with the different 
makes and did not follow the lines of cost with much strictness. 

Thus it was proven beyond doubt that much care should be 
used in fitting the tire equipment so that the service on all four 
wheels may be approximately equal. The figures show that a 
little more tire in front would help to achieve this end, but that 
individual requirements must be carefully considered. 

Finally, the matter of speed is far and away the most im- 
portant of all the deteriorating influences to which tires are 
subjected. At an average of 12 miles an hour, the life of a tire 
may be put down as not far from 11,000 miles. At 20 miles an 
hour it would be about 4,000 miles. At higher speeds its life 
would be materially shorter and extremely precarious and un- 
certain. 

At 8 miles an hour the average life of a tire may be esti- 
mated at 20,000 miles, but so far complete data on that point is 
not available, as only a few companies in a few instances insist 
that such a rate shall be maintained. The difference between the 
cost of the first speed as against the second may be stated as 
follows: At 20 miles an hour, suppose that 4,000 miles are de- 
livered at a tire cost of $200, the cost per mile per tire would 
be .0125 and per truck mile and ton-mile .0500. With the same 
equipment at 8 miles an hour, delivering 20,000 miles, the tire- 
mile cost would be .0025 and the truck and ton-mile costs .0100. 
That is a difference of 4 cents per ton-mile on tires alone. Added 
to this difference must be considered the difference in main- 
tenance, which would be even more striking. 



Canadian Motorists Uncertain as to Benefits of Reciproc-* 
rry — Just at the present moment there is an attitude of uncer- 
tainty among the automobilists of Canada, because of the 
changes which are apt to be brought about in the event of new 
tariff regulations going into effect. It is estimated that the duty 
on motor cars would be reduced at least 5 per cent. 



Cold Logic vs. Sopnistry 

- The advent of the commercial vehicle necessitates a thorough 
revamping of the sales departments of those establishments 
that may have hoped to rely on salesmen who have hitherto 
dealt with pleasure cars only — the selling of business wagons 
is a strictly business proposition, and the man who hopes to 
succeed in that line must be ready to furnish indisputable 
facts as to low ton-per-mile costs; the blandishments that 
may prove efficacious in disposing of a pleasure car will be 
wasted effort in the selling of a freight truck. 

SALESMANSHIP has been a naive commodity in the auto- 
mobile art, partly on account of the ease with which pas- 
senger autom'obiles find lodgment in the possession of users, and 
for the rest, due to the high character of the talent that has been 
attracted to the automobile business, perhaps on account of the 
glamor that surrounds the transportation problem. The coming 
of the freight automobile is going to tax the ingenuity of makers, 
and the selling departments will have to reorganize, taking ac- 
count of bulldog tenacity and cold logic, using the force of ac- 
curacy and the persuasion of truth, applying consistency instead 
of romance, pointing out the utility of the idea that they have to 
dispose of, estimating its value to the user in his business pur- 
suit, remembering every minute that a man spends money reck- 
lessly when he is in pursuit of pleasure, but that he counts his 
pennies on a cash-register basis when he takes his place on the 
proprietor's side of a commodious flat mahogany desk. The man 
who relies upon sophistry to make a favorable impression is go- 
ing to find himself looking into the eye of the fellow who knows 
the difference between a sophistry and the logic that stands 
analysis, proving the rule by locating the exception. The argu- 
ments that seem to tell when passenger automobiles are being 
disposed of are based upon high speed, high-gear hill-climbing 
work, and the bloom of the peach on the cheek of a toy tonneau. 
The arguments that will clinch a deal with a merchant who has 
goods to deliver will be based upon "ton miles per mill," and the 
man who can show a level rate of cost per ton mile and present 
a probability that can be looked upon in the light of a business 
risk is the salesman for whom there will be a lasting demand. 



Good Roads and Routes — Touring' 

Joys of a 1,000-Mile Trip in Oregon's Mountains 



Recounting the travels of a party of Portlanders zdio 
undertook the said-to-be-impossible trip from Ore- 
gon's metropolis lo Crater Lake, and successfully 
completed it, after a variety of "roughing-it" experi- 
ences that made the venture all the more enjoyable. 

FROM Portland to Crater Lake in a motor car — nearly one 
thousand miles through Oregon canyons and over moun- 
tain ranges — was looked upon as impossible. Neverthe- 
less that is what we achieved, and this is the story of it. 

Early on a beautiful autumn Sunday Miss Helen Harrah, of 
Detroit; Misses Mabel and Stella Riggs, Mr. and Mrs. Frank C. 
Riggs and E. J. Clark, all of Portland, stowed themselves com- 
fortably in a Packard touring car and headed off toward Oregon 
City. 

Soon we saw the glorious crest of Mt. Hood shining in the 
distance, a spectacle that had long been veiled by the smoke of 
forest fires. The roads were dustless by reason of an autumn 
rain and the panaroraa was given a touch of unusual color by the 
Indian outfits that passed us on their return from hop picking. 
Their gay blankets and fantastic costumes blended in the riot 



of color that was turning frosted mountain tops to flaming 
pageants of red and gold. 

Through Oregon City we passed, stopping just long enough to 
sip its historical interest, and plunged on to Salem, thence to 
Jefferson, where an ancient ferry conveyed us across the San- 
tiam River. At 1.30 in the afternoon we entered Albany and 
spent the afternoon there. At five o'clock we were on the road 
to Eugene, where we laid up after a day's travel of one hundred 
and thirty miles. 

Early Monday morning saw a lazy start, and soon we descried 
the triple peaks of the Three Sisters. All the morning we were 
climbing out of the Willamette Valley and into the Calipooia 
mountains, where we ate our Iqpich under the big trees. Farther 
on we reached the home of Frank B. Waite, which overlooks 
the Southerlin valley. Here we beguiled a few delightful hours, 
and a short run to Roseburg closed our second day with eighty- 
one miles. 

The third day was one of bewildering variety. Leaving Rose- 
burg with its hills and beautiful Umpqua river we struck the 
highway deep into the mountains, past. Myrtle creek into Cow 
Creek canyon witH its stiff eight-mile climb, and turned aside 
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from the road that leads to Grant's Pass 
into the narrow, steep and tortuous one 
that leads to Glendale. Fortunately we 
met no teams, for a passing was impos- 
sible. At the top of the grade a sharp 
swing around the mountain's nose gave 
us the romantic Rogue River valley, 
spread out before us for miles on miles. 

We reached the main road again at 
Wolf's Creek, and so came to Grant's 
Pass and through it to the Table Rock, 
a natural fortress in which the Indians 
once took refuge. Mt. Pitt, glistening 
with snow, stands sentinel over this en- 
tire region. And now through a tangle 
of meandering roads that reach out like 
crooked fingers everywhither we came to 
Medford with its fertile meadows and 
extensive orchards, and here we spent 
three satisfying days. 

It was on Saturday morning that we 
began our final dash to Crater Lake. 
Covering our car with eight-ounce duck 
to protect it from the wiry brush that 
skirts the narrow pass, we set out in a 
chill drizzle. The rain fell all day and 
by noon the roads were so slippery that 
we stopped to place the tire chains. Six 
hundred feet directly above the Rogue 
River on a narrow rocky ledge we con- 
fronted an emigrant outfit. Then we had 
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Be in Oregon — among the mountains and across the water 
Fig. 2 — At Rogue River Falls, looking down 
Fig. 3 — Crater Lake — at the beginning of the old Oregon trail 



the hazardous job of backing up a quarter 
of a mile to find a place wide enough to 
let them pass. We ate our lunch and 
drank of a mountain stream, hearing the 
while the weird sound of the rain in the 
mountain forest and the louder roaring 
of river. Farther on we passed inde- 
scribably beautiful cascades, foaming 
rapids and boiling falls, and came pres- 
ently to the heart of the big timber region 
where the great sugar pines towered above 
us and the ground beneath was soft and 
fragrant with its carpet of pine needles. 
Its natural .freedom from underbrush 
gives it the aspect of a limitless park. 

We were climbing higher now and the 
temperature was steadily falling, patches 
of snow showing here and there on the 
mountain side. At the lower camp on the 
mountain, whose volcanic top forms the 
basin of Crater Lake— Camp Arrant — we 
inquired for gasoline and found none. 
The camp was breaking up and the men 
were to leave next day. Soon the wind 
began to blow and we were in the midst 
' of a typical snow storm. It was five 
miles to the rim of the Crater arid 
rise was one thousand 
the last mile. When we left Medford the 
thermometer said ninety degrees; now it 
registered twenty-eight 

And now we were at the summit — the 
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marsh paintings which we beheld with 
shouts of admiration were sixty miles 
distant. We saw Mt. Shasta in her 
lonely, snow-crowned grandeur one hun- 
dred and fiftv miles away and the lesser 
mountain peaks standing about her like 
courtiers around a throne. The air was 
crisp and exhilarating. The ground was 
white with snow. The landscape was 
magnificently wild. 

But now for the wonder of this west- 
ern world — Crater Lake. The shore is one 
thousand to two thousand feet above the 
water ; the lake is seven miles in extent ; 
Wizard Island, a peak that juts out of the 
lake, rises eight hundred and sixty-five 
feet above the water. The lake is the cup 
of an extinct crater, though how it be- 
came filled is one of the physical mys- 
teries. No inlet has been discovered, and 
the government experts have found a 
depth of one thousand nine hundred feet 
over a stretch of four miles. It abounds 
in steel-head trout. 

It was Sunday again, one week from 
the time we left Portland, and we spent 
the day drinking in the glories of the 
region. The magnitude of it all staggers 
the imagination. What distances ! what 
tints ! what lavish exhibitions of natural 
power ! what richness of resource ! 




grand point of our unusual journey. Yet 
all we saw of the natural wonder we had 
come so far to view were rolling clouds 
of mist and the white fury of the snow 
storm. But never were travelers in the 
Alps received by the monks of St. Ber- 
nard with more courtesy and hospitality 
than our shivering party received in the 
crude hostelry of Mr. Steel. The hot 
is but a temporary structure and the wind 
made free with it, but there was a we 
come and a personal interest that made 
Broadway cheer look cheap in compari- 
son. 

We "housed" our car under the drip- 
ping trees, and soon the wet snow began 
to build a mound around it. We re- 
tired — to tents! There were blankets 
enough to make up comfortable, although 
the tips of our noses felt a mountain tem- 
perature at twenty-three degrees. We 
arose to gaze upon a scene of splendor. 
Far down the mountain side we could 
look endlessly into the lower country and 
count scores of gleaming lakes throwing 
back with the added luster the first rays 
of the opening day. The autumn-tinted 
marshes, stretched out before us like great 
picture books gorgeously colored with all 
the tints of the sun palette. The nearest 
lake we saw was thirty miles away, and 
the farthest one hundred. The great 



Fig. 4 — On the road — out of Medford, where the going is good 
Fig. 5 — Mount Scott, showing on the horizon with the lake 1,000 feet away 
Fig. 6 — Character of the scenery in the vicinity of Mount Scott 
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Descending, we passed the deserted lower camp and picked 
up a foot traveler to guide us to Fort Klamath, where we se- 
cured a few precious gallons of gasoline, enough to carry us 
forty miles to Klamath Falls. Making a return trip to Fort 
Klamath we had a hot supper in a hotel crowded with cow- 
boys in from the ranges. 

So here we were — four hundred miles from home, forty 
miles back to the nearest railroad station and one hundred and 
fifty miles ahead to the next one. With Portland friends, 
whom we had met in their Packard "18," we started ahead — 
there was no going back for us if we could help it. Through 



creeks, over roads across which trees had fallen, once into 
quick-sands and once through a mammoth herd of sheep, we 
pursued our way and came at night to a cheery wood fire at 
Bend after one hundred and fifty miles of rain and sleet and 
snow and mud. Next day we rode through pleasanter ways to 
Shaniko. and the following day we entered the little town of 
Biggs on the Columbia River, and here the ladies of the party 
boarded the train to Portland. 

The speedometer registered eight hundred and seventy-five 
and six-tenths miles for the ten days. But we had made Crater 
Lake, and we made it in the worst season of the year. 



Engineering' Status of Pierce Truck 

Looking at the Design Features witH a Critical Eye 



S' 



Presenting reproductions of the working drawings of the 
Pierce truck, shounng the scheme of design and 
the method of transmitting the power of the motor 
through a speed change box and propeller shaft to 
a worm drive in the live rear axle. The plan for 
taking the thrust of the worm is shown in precise 
detail, and the utility of this sclveme of transmission 
is discussed in a general way. 

1 LOW speed is the rational doctrine for freight automobiles, 
and silent performance is the broad aim. To get slow 
. speed the Pierce-Arrow truck as made by the Pierce-Arrow 
Motor Car Co., of Buffalo, N. Y., has taken advantage of a 
worm drive for the live rear axle, which is shown in section in 
Fig. 1, bringing the worm Wi to the upper side of the worm 
gear Gi, and lubrication is accomplished by the picking up of 
the lubricating oil Oi which normally rests in the lower half of 
the housing Hi, bringing the level of the lubricating oil to a 
point slightly below the diameter of the jackshait Ji. The worm 
shaft Si rolls on annular type ball bearings Bi and B2, and 
thrust as it is induced by the worm is taken in the two direc- 
tions by means of the double thrust lock Ti. Attention is called 
to the universal joint Ui and to the splining Sn of the worm 
shaft to take one-half of the universal joint and the splining S12 
of the propeller shaft Pi where it fits in the other half of the 
universal joint. The fastening of the radius rod Ri by means 
of a pin P2 into lugs Li and L2 is worthy of attention. The 
housing of the rear axle is prevented from rotating in response 
to the torquing of the motor, and this gain is realized without 
interfering with lateral flexibility, which is brought about by 
hinging the radius rod, using a pin in the manner as shown. 



It is the function of the worm drive to take the power of the 
motor and deliver the same to the live rear axle through the 
differential gear, passing it onto the rear road wheels, and to do 
the work silently, permitting the motor to run fast and the auto- 





Fig. 2- 



-Section of the transmission gear system showing the relation of the prime to the lay shaft, 
the mountings of annular type ball bearings and the scheme of direct drive. 



Fig. I — Section of the worm gear drive in the plane of the propeller 
shaft, showing the worm above the wheel and lubricating oil in the bottom 
of the housing 

mobile to go slow. Remembering that passenger automobiles are 
permitted to travel at least three times as fast as freight auto- 
mobiles should go when running in high gear, remembering also 
that the gear ratio is approximately 4 to 
1 in passenger automobiles, it is obvious 
that the higher ratio that is required in 
the freight automobile is only to be had 
in a complicated way unless this ratio 
can be established in some simple man- 
ner, as in the employment of a worm 
drive for the transmission of power to 
the axle. In working out the worm drive 
for this truck the basis of calculation is a 
38-horsepower motor of the four-cylinder 
type with a bore of 4 7-8 inches and a 
stroke of 6 inches, the cylinders being 
cast in pairs and water cooled. Ignition 
is by a Bosch high-tension magneto on 
the right side of the motor, and the 
auxiliary ignition includes a separate 
unit coil with a master vibrator, the cur- 
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rent being furnished by either a National or Exide storage bat- 
tery. The carbureter is of the company's design, automatic in 
type, fitted with a hot-air intake, and water-jacketed. The 
conditions of the power plant are such that the motor 
characteristic includes a wide range of "stability," and the 
normal speed of the automobile on the road as it is inter- 
preted by the worm drive is such as to draw upon the motor in 
the mean position of its range of stability. The speed of the 
car, under these conditions, driving on high gear, is 13 miles per 
hour, the wheelbase length being 156 inches with a 69-inch tread. 

Variations in Speed on the Road Are Due to the Use of 
a Three-Speed Transmission Gear. 

The weight of the chassis is 4,500 pounds, to which must be 
added 64 pounds of cooling water, and about 150 pounds of gaso- 
line when the tank is filled. The weight with a body depends of 
course upon the type of body employed, and it is estimated that 
a stake platform body will bring the total weight up to 4,800 
pounds, or a furniture van body will make the total weight 5,000 
pounds. At all events, these are the general conditions that are 
brought to bear from the point of view of power, considering 
the weight, in the designing of the worm drive, and the ratio of 
the worm gear is regulated to give the road speed named, using 
42-inch solid tires on the rear wheels, they being 5 1-2 inches in 




Fig. 3 — Section of the four-cylinder water-cooled motor, depicting 
details of designing and the means throughout for preventing the escape 
of lubricating oil or the entrance of silt of the road 

section, using a double equipment. The front wheels are 3S 
inches in diameter with a 5-inch section single equipment. 

Having fixed the gear ratio, using a worm drive for the facility 
that it affords, speed changes are made 
through a selective type of transmission 
gear, arranged for three speeds and re- 
verse. This gear is shown in Fig. 2, 
showing the sliding shaft Si and the 
lay shaft S2, and the change-speed racks 
Ri and R2, with their forks connecting 
with the sliding gears Gl and G2, with 
means for meshing with the low speed 
gear G3, or G4, by the sliding gear G2 
for the low speed and reverse combina- 
tions, while the sliding gear Gt mesl.cs 
with the gear G5 for the second forward 
speed change, and the meshing of the in- 
verted pinion on the sliding gear Gi with 
the pinion Pi in the master train gives 



meshing of the pinion. Pi with the master gear G6. Universal 
joints Ui and U2 are placed at the two ends of the sliding 
gear system, and from the universal joint U2 to the cone 
clutch Ci the connection is made by a tumble shaft Ti. The 
bearings throughout are of the annular type in housings, and the 
method of mounting the bearings is in accord with approved 
practice. It will be observed that the cone clutch moves agains; 
the conical face in the flywheel Fi, and the flywheel in turn is 
flanged F2 to the end of the crankshaft C2. 

The general design of the motor will be gleaned by examining 
a section of the same as given in Fig. 3, which shows details 
along lines that have characterized Pierce-Arrow work in the 
past. One of the important points in trucking work is involved 
in the problem of lubrication, and Fig. 4 is another section 
through the crankshaft of the motor showing the oil reservoir 
above the cylinders and the scheme of piping to the oilways in 
the crankshaft, feeding the lubricant to the main and pin bear 
ings. The used oil falls down into the bottom of the crankease. 
and an oil pump placed at the lowest point is submerged by this 
product, lifting the same back to the reservoir above, where a 
strainer is placed for the purpose of cleaning the oil before it if 
permitted to rest in the reservoir. Next to lubrication the igni- 
tion system is of importance in this service, and Fig. 5 is a wiring 
diagram showing the magneto, coil, battery and timer, and the 
plan of their connections with a switch on the trunk of the coil 
box, which is placed in a convenient position on the dash, by 
means of which the operator is permitted to throw to the mag- 
neto or coil as the exigencies of service would seem to indicate, 
shutting down by the expedient of throwing the switch to neutral, 
position. 

Excellence of Mechanical Detail Is Shown in the Rolling 
Stock Construction. 

Referring to Fig. 6 of the live rear axle in section, the vogue 
of the design is clearly brought out, showing the double set of 
5 1-2 x 42 inch solid tires on each rear road wheel fitted on a 
common felloe, which in turn is supported by 16 substantial 
spokes of "white" hickory, rived from the butt of the tree, free 
from bird-pecks, heart wood and stains, selected on a basis of 
high specific gravity, and seasoned in the company's plant under 
the eye of a capable wheelwright. The spokes are mitred to 
the hub and tightly clamped between flanges, and the axle tube 
is reduced in diameter under the hub, accommodating large sizes 
of Timken roller bearings, they being placed in a point of vantage 
in the plane of the double set of tires. The jackshaft is squared 
at its end for each wheel, and the drive is through a disc that is 
flanged to the outer face of the wheel hub. The brakedrums are 
of wide face and the web of each drum makes the inner flange 
of its hub so that the holding bolts for the flanging are the retain- 
ing bolts for the brakedrum. The differential housing, including 
the worm drive, is in the mid-position between the wheels, and 
the method of building up the live rear axle, fixing the relation 



Wheel 




the high speed, thus permitting the lay ... . 

° . , rig. 6 — Section of live rear axle, showing details of design of wheels, utilizing (double) solid tires 

shaft to rotate as an idler through the also building up of tube and location of differential housing in mid position 
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of the functioning 
members, is clearly 
brought out in sec- 
tion in Fig. 6. 

The front axle 
construction is 
shown in Fig. 7. The 
axle proper is a die 
forging «f the 1- 
section and the 
knuckle, which is a 
drop-forging also, 
swivels on a hard- 
ened pin that is 
fastened into the I- 
section with a taper 
fit Ti. The front 
hub is designed to 
accommodate Tim- 
ken roller bearings, 
and the steering 
arms are drop-f orgings 'of substantial section. 

It is the practice in this plant to anneal all forgings after each 
operation ; this is for the purpose of refining the structure of 
the steel. In the final inspection of the parts attention is paid 
to the physical state of the material. 
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Fig 4 — Section of 
crankshaft, showing the 



the motor through the 
he oil reservoir above, 
the location of the circulation pump, and the 
channels for the movement of the oil to the 
bearings to be lubricated 



Time is the Producer of 
Quality 

Inventors fail in the majority of their undertakings, due to the 
fact that they think ahead of their time. The world moves, 
but it declines to dance to the music of the pioneer, and, as 
the story goes, time rings in the change that makes for bet- 
ter things, maintaining an even balance of the contending 
principles, i. e., supply versus demand. The detnand at the 
present time is for better automobiles, and the sources of 
supply are making prorision accordingly. 

EMANCIPATING the slaves as an academic proposition 
was given the center of the stage 40 years before the 
fact. The surgical operation that brought about the real 
emancipation was performed when time said. "Let there be 
emancipation." Transferring this thought to the automobil; 
business, and for the purpose of showing how futile it was to 
undertake to build cars for popular consumption during lin- 
early stages of the art, it is only necessary to reiterate the story, 
setting it to different music. The pioneers of the automobile 
business started out with the idea of emancipating the working 
strata of the human race, but it was academic emancipation, as 
history plainly shows, and in the struggle that followed, the 
trend of the automobile industry was in the direction of the 
supply of the highest attainment of workmanship for the benefit 
of those who could afford to pay an extravagant price, leaving 
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Fig. 5 — Wiring diagram of the motor, show- 
ing the connections between the unit coil sys- 
tem, the magneto and the spark plugs in the 
four cylinders, also the battery connections and 
the location of the switch for the control of 
the system 



Fig. 7 — Section of the front axle at one end, also of a knuckle and a 
front wheel, showing the method of fastening the knuckle pin and the 
shape of the forging of the axle 



it for the future to 
build the automobile 
of popular concep- 
tion, and make it 
worthy of its hire. 

PJoneers, especial- 
ly the inventors 
among them, were 
frightfully disap- 
pointed, thinking, as 
they did, that the 
main idea was side- 
tracked for no bet- 
ter purpose than to 
serve the rich to the 
high disregard of 
the poor; but time 
again proved to be 
the best teacher, and 
the rich man found 
himself taking the 

brunt of the disorder, and paying for the experiments that 
paraded in front of longing eyes, thus furnishing experience, 
leading up to the final building of the good automobiles that are 
to serve the populace in the long run. 

No writer has ever succeeded in getting the buyers of auto- 
mobiles to understand that there is a difference between static 
and kinetic work, but if the public has proven to be peculiarly 
obtuse in this regard it was not more conspicuous than the fab- 
ricators of steel, among whom, it may be said, the materials for 
a locomotive were looked upon as the highest attainment in the 
steel art. But when the representatives of the steel mill were 
induced to call upon the makers of automobiles for the purpose 
of displaying their wares, their willingness to discuss the price 
on a "jewelry" basis far exceeded the promise of the material 
that they delivered for the actual work to be done. The litera- 
ture of the day bearing upon the fabrics in metal, of which the 
supply of good product was only too scant, was a false litera- 
ture in that it had its academic side, and the picture that the 
salesman painted of the actual material furnished substantiated 
the academic situation from a purely picture point of view; but 
the practical results obtained from the material were responsible 
for a large number of automobiles that are now resting in 
peace in devious scrap piles not far from the homes of the 
rich men who so bravely supported a new art. 

Nature seems to have a happy way of placing the burden on 
the stoutest stump, and it was a good thing for the automobile 
business that Nature interfered with the inventors of a few 
years ago and transferred the burden of proof to the shoulders 
of time and the men who could afford to pay for the experi- 
ments that culminated in the solendid types of automobiles that 
are now to be had for the asking. 

Improvement is Still Going On and the Impossibilities 
of Yesterday are the Realities of To-day, Making 
the Refinements of To-morrow. 

Continuing the thought that the word "emancipation" sug- 
gests, it is apparent that the builder of automobiles must first 
be put in a position to enjoy freedom before it will be possible 
for him to pass this blessing on to the users of automobiles. In 
the process of emancipating, the makers of cars have had to 
contend (a) with an adverse machine tool problem, (b) with 
the personal equation involving shop labor, (c) the ego of the 
idealist, and (d). poor steel. 

Machine tools have been revised, and' they stand, upon a level 
to-day that is..all that the situation might reasonably demand. 
The problems of labor are being worked out to the exclusion of 
the type of workman who persists in being a little of every- 
thing and not much of anything, ending in the growing up of a 
class of specialists, each of whom is capable of doing the work 
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for which he has a bent. The idealist with his ego is verging 
into a mere tradition. Inferior steel now finds its way into the 
types of automobiles that are looked upon as non-progressive, 
and the time is fast approaching when automobiles may be had, 
utilizing the finest grades of steel at no greater cost than the 
price of the antiquated products that indelibly mark the incom- 
petent builder whose reputation will fade out accordingly in the 
course of time. 

The latest evidence of specific advances in the production of 
steel comes from abroad, and has for its foundation the fact that 
3 1-2 per cent, nickel billets are to be had at 3.84 cents per pound. 
Allowing 1.65 cents per pound for finishing, which includes an- 
nealing, not forgetting the import duty of 1.2 cents per pound, 
the price of bar stock f. o. b. New York falls well inside of 7 
cents per pound. The billet price is, of course, the most at- 
tractive, and it means that the finest grades of nickel steel for 
kinetic work in the automobile art are at the disposal of the 
makers of automobiles who are equipped to handle billets at 
less than half of the cost of the best steel that could be had even 
three or four years ago. 

Looking at the steel problem from another point of view, it is 
pointed out that the finest grades of electro-steel in billets may be 
had at slightly over $40 per ton, and the improvements wrought 
in the fabrication of steel, due to the coming of the electro 
process, permits of the statement that alloying is at no greater 
cost than the base price plus the cost of the alloys actually used, 
and, as a broad proposition, the alloy steel costing as high as 30 
cents per pound five years ago may now be had by a keen pur- 
chaser at a price which does not necessarily exceed 8 cents per 
pound. 

True, these quotations are based upon steel as fabricated in 
Germany, to which has been added duty and transportation, how- 
ever, so that the makers of automobiles in this country are in 
a position to tell the fabricators of steel in America how much 
they are willing to pay for standard grades of product. But there 
is no basis of argument in this phase of the proposition. The 
price in Germany is invariably the price in America, and the 
point is here being made that the automobile industry has ener- 
gized the steel business, and induced the changes that were es- 
sential to the increasing of quality manifold, concomitant with 
the reduction in the cost of production. 

In tracing the trend of the industry, it is in these broad con- 
siderations that we find ample evidence of the fact that the cars 
of yesterday were mere experiments to be tried upon the dog, and 
the cars of to-day have the quality that is essential to success, 
but the cars of to-morrow will retain this quality in the face of a 
price that will be low enough to justify the dweller in a cottage 
in taking money out of a savings bank and 
putting it into a car. 



The Automobile Industry Has Never 
Drawn Funds From Savings Banks, 
Hence Its Ultimate Growth is as 
Yet to be Written in History. 



Mechanics Are Thinking of 
Advances 

Stagnation is the property of a pool with little in common be- 
tween it and mechanics of the advanced school, as the illus- 
tration of the live rear axle below presented will show. In 
this example is depicted a new way of hanging the brake- 
shafts. The idea is well zvorth perpetuating. 

PROGRESS marches a certain number of miles per day. 
Silence reigns in its ranks. The man who goes along with 
his head down may not notice that things are happening right 
along. The fact remains that the designing of automobiles rep- 
resents great possibilities and it is worthy of note that some of 
the good selections of these things are being put into circulation. 
Referring to the illustration of a live rear axle, and particularly 
to the method of hanging the brake-shafts R and R., it will be 
seen that they expend across from the support at the brakes to 
the differential housing, the enlargement of which occupies the 
space between the two axle tubes A with an extension to ac- 
commodate the torsion tube T, within which the propeller shaft 
is placed, the tube being in the concentric relation. The brake- 
shafts terminate in bearings that are in the form of bushings 
pressed into bored-out bosses located on the sides of the hous- 
ings. Arms Li and Lj, fastened to the shafts, terminate in 
universal equalizer shackles C and Ci, to which is fastened the 
equalizer yoke P. This yoke takes the pull of the main brake- 
rod L and distributes the pull to the respective arms in such a 
way that the brakes are actuated equitably. The design is neat; 
straight-line pulls come on the members, except the torsional 
parts, and the self-contained principle holds throughout the 
construction. This design also has the advantage of keeping 
the axle parts away from the chassis frame, thus permitting the 
maker of the axle to do all of the work for which his plant 
should be fitted out to accomplish on a basis of the utmost 
economy. 



Good Roads in Western Canada— There is not a finer drive 
in all of Canada than the roads found in Manitoulin Island, which 
lies at the head of the Georgian Bay. These highways stretch 
over hundred of miles. And yet there is not a single automobile 
on the island, nor is there a tram-car line or a railway. But it is 
timely to say that the denizens of the island are by no means 
happy over the existing conditions of transit and are seeking a 
means by which automobiles may be introduced into Nanitoulin 
Island. 



Granting that there are 480,000 automo- 
biles in actual use in America at the pres- 
ent time, it is another way for saying that 
there are 480,000 citizens who are capable 
of supporting a checking account in com- 
mercial banks, and in estimating the future 
of the automobile business notice must be 
taken of the men who have the funds in 
hand or locked up in savings banks where 
it pays from 3 1-2 to 4 per cent., and it is 
only" a matter of tirne when these citizens 
will be enabled to observe that" a certain' 
part of this type of money will bring more 
than 4 per cent, if they invest in suitably 
contrived automobiles, and use them in 
their every-day work. 




Depicting a live rear axle of the self-contained type, including bearings for the brake-shafts on the 

faces of the differential housing 
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A— 38 H. P. Six-Cylinder Three-Passenger Roadst< 



1912 Peerless 

IlUlUasftff'&ftiioiniS ©IF ftfin© 




40 II. P. Four-Cylinder Seven-Passenger Touring Car 




It will be seen from a study of the tire 
equipment that an attempt is being made to 
economize in the cost of tire maintenance. 
The sizes of tires used on the rear wheels 
of the more pretentious models are of greater 
diameter and section than the tires used 
on the front wheels of the same models. 
In addition to affording more substantial 
tires to interpret the torque of the motor, 
and stand the tangential strains, the larger 
diameter rear wheels have the effect of 
trimming the chassis so that it will be 
slightly down in front, thus compensating 
for the effect of loading of the tonncau. and 
saving the automobiles from the "down in 
the heels" appearance that is so conspicu- 
ously undesirable in work of this character. 



Comparing the 1912 with 
Models of Last Year 



the 



The two four-cylinder motors are in sub- 
stantial conformity with the ion motors 
of the corresponding sizes. In the six-cyl- 
inder motors, the crankshafts are supported 
on seven main bearings with the crank- 
shafts in two pieces and the crankcases split 



ir- Passenger Torpedo 



Illustrating some of the advance types of 
bodies tfiat are in vogue at the Peer- 
less plant, also showing a character- 
istic chassis of this make, and giving 
information of a more or less general 
character apropos of the several 
models of these cars. 

PEERLESS automobiles for 1912 com- 
prise three six-cylinder types and two 
four-cylinder models of passenger auto- 
mobiles. The six-cylinder models are rated at 
38, 48, and 60 horsepower respectively. The 
four-cylinder models are rated at 26 and 40 
horsepower respectively. Referring to the de- 
tails of the motors with specific reference to 
the bore and stroke, the information as fol- 
lows holds: 

Cylinder Dimensions of the Several 
Models 

38 H.P. 48 It.P. 60 H P. 26 H.P. 40 H P. 
Six. Six. Six. Four. 1'our. 
Bore 4 

Stroke SH 6 7 AH Sii 

Cylinders ... 6 

These motors are used on chassis with 

dimensions as follows : 

38 H.P. 48 H.P. 60 H.P. 26 H.P. 40 H.P. 
Six. Six. Six. Four. Four. 
Wheel base.. 125 137 140 113 125 
Ti;ts. from. .36x4;; 36x4 V5 37x5 34x4'<4 36x4'/. 
Tires. rear..36x4;i 37x5 38x5!4 34x4)4 37x5 
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is Mow Redely 

Body Types ina Voggnne 




horizontally through the motor axes. The 
suspension lor 'th£* motors at the front end 
is by means of a drop-forged I-beam to 
the side bars. 

Lubrication of the motors is by the 
splash system, oil being fed to the crank- 
case compartments by an oil pump, gear- 
driven from the crankshaft. Oil is trans- 
mitted to the bearings to be lubricated 
through grooves from a system of pockets 
aided by headers between each bearing, as 
well as by cups on either side of all con- 
necting rods. 

The motors being of the four-cycle 
water-cooled type are kept cool by circulat- 
ing water, using a gear-driven pump located 
on the left side of the motor, immediately 
to the rear of the supporting arm. Radiators 
are of the horizontal tube and fin type, the 
same as on previous models. Ignition is by 
Bosch double synchronized system. 

A centrifugal governor of the company's 
make is employed, and is located on the 
right side of the motor, immediately to the 
rear of the front arm. The magneto is 
driven by the governor shaft. 




F — 38 H. P. Six-Cylinder Three-Passenger Coupe 




The carbureter is of the new Peerless equal- 
izing type, with a balanced throttle, utilizing 
primary and secondary auxiliary air valves. 
Screens are placed in all air intakes. Control 
is on the dash, actuating damper valves. In 
starting the motor a priming pump is used. It 
is actuated by a handle at the front end of 
the chassis. The priming pump valve lever is 
located on the dash, immediately below the car- 
bureter air valve lever. This arrangement is 
found to be a convenience. The manifolds, 
and other piping, are simple and straight. 

Lighting is by the Gray & Davis dynamo on 
all models. The dynamo is mounted on an 
aluminum pad, supported from the crankcase, 
on the forward left hand side of the motor, 
and driven by means of a laminated lever belt 
from a pulley on the shaft. For convenience 
in control of the lighting system the devices 
include an ampere meter, automatic electric 
cut-out. junction box. and control switch. These 
devices comprise a set and are located on the 
dash. The appearance of the dash is main- 
tained on n basis of art by so shaping the in- 
struments that they are flush with the dash. 

A four-cylinder mechanical tire pump is 
standard on all models, and is direct driven by 
means of a jaw clutch from the front end of 
the speed-case countershaft. 
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I — 48 H. P. six-cylinder Peerless chassis — intake side. J- 



48 H. P. six- cylinder, seven-passenger limousine. K — 38 H. 
senger coupe 



P. six-cylinder, three-pas- 



The expanding band clutch, characteristic of Peerless design- 
ing, is continued. It is pointed out that cork inserts are used, 
occupying about 33 per cent., of the total area, inserted in a 
fabric of chrome tan leather. 

The transmission case is suspended from a sub-frame and is 
located amidship. The general construction of the transmission 
is along well known lines for this product ; four speeds forward 
and reverse are used in all cases; control is by one lever. 

The rear axle is of the full-floating type with camber, per- 
mitting of the arched construction. 

The spring suspension is of the semi-elliptic type in front, 
and the rear suspension is of the full platform type, comprising 
two semi-elliptic side and one cross member; this plan is com- 
mon to all models. 

Right hand drive is regarded as standard. All six-cylinder 
models can be furnished in left hand drive and control. 



Prague. Bohemia, has 200 automobiles, practically all made in 
Europe. There is room for many more motor cars and the dis- 
position of the people seems to be in the direction of augmenting 
the supply, as shown by the favorable reception given the ma- 
chine and the dexterity in which the local inhabitants are swing- 
ing into line and acquiring possession of motor cars. They ap- 
pear to prefer automobiles which are made in Germany. 



How to Sell Cars in Holland 

Tlte Dutch, like the Missourians, refuse to take anything for 
granted. They will not buy anything ''sight unseen," much 
less automobiles, and insist upon seeing the car driven and 
tested. From which it will be gathered that a selling sys- 
tem which is based solely upon catalogues and similar litera- 
ture will never prove profitable in the Lowlands. 

""THE Hollander has heretofore shown a disposition to look un- 
* favorably upon American-made machines, even when sam- 
ples were brought over by salesmen, their excuse having been 
that the automobiles were too lightly constructed, which gave 
them the appearance of being cheaply and flimsily made. But the 
Hollander may yet take to the American-made car of light anc 
cheap construction, after he shall have been educated up to it. 
Tin.' ^hips fetch over from America bales of catalogues, letters and 
price-lists — printed in English — soliciting orders for a dozen or 
mure kinds of cars in the same breath. The Hollander makes a 
systematic practice of dumping this sort of literature into the 
fire. He is severely averse to buying automobiles "out of sighf 
and unseen." He wants to see the sample driven and tested. Be- 
sides, Germany, France and Belgium are just at his door step, 
and the manufacturers of these nations show themselves agree- 
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able and accommodating in the matter of credits in the sale arid 
purchase of automobiles. This system of credits is the Hol- 
lander's heritage and he does not feel disposed to make any excep- 
tion in the case of the American manufacturer. To do business 
in Holland the manufacturer must establish a European agency. 



Russia and the Motor Car 

Indicating some of the reasons why the automobile is not more 
popular in the Czar's dominions, and setting forth what 
must be done by those who contemplate establishing a trade 
there. The Muscovites seem to be especially impressed with 
the electric, and the possibilities along that line are we./ 
worth looking into. 

R JSSIA presents a great many difficulties in the way of de- 
veloping the automobile industry at the present moment. 
Moscow, whose population is 1,360,000, has no electric automo- 
biles, and a total of only 720 automobiles whose propelling power 
is gasoline — an astonishing fact when the city is, compared with 
Paris, where there are 18.000 motor cars to the 3,000,000 inhabi- 
tants. Here are some of the reasons why Russia does not make a 
better showing in the automobile industry : long distances ; inade- 
quate means of communication : insufficient railway lines : the 



unsuitability of the gasoline automobile in the country, owing to 
the scarcity of even half-way competent chauffeurs and their 
inability to make repairs. Russia needs a motor car simply con- 
structed, so that anybody may be able to drive it, and accommoda- 
tions for making repairs, in the event of breakdowns. Some Rus- 
sians assert that the electric motor car would be the most suitable, 
provided that it was not too expensive and possessed the dur- 
ability to run over Russia's characteristically bad highways. Be- 
sides, its upkeep would need to be low. There is a feeling of 
friendliness toward electric motor cars, particularly in Moscow. 
But it is no use to try to sell machines on the strength of cata- 
logues, because no one in Russia will order an automobile, es- 
pecially an electric one, without having previously seen it. The 
demonstration of electric passenger motor cars on the streets is 
the proper means through which to make sales. Every car should 
be accompanied by all required accessories for recharging the 
batteries, and by the most precise instructions, printed not alone 
ir the Russian, but in the German language. 



British Exports Increase. — The United Kingdom exported 
motor cars, chassis and parts during January and February of 
this year to the value of $2,532,171, better by 190 per cent., or 
$1,659,837, than in January and February of 1909, and 72 per 
cent., or $1,061,077, in excess for the same two months of 1910. 




L — 38 H. P. six-cylinder, three-passenger Peerless roadster. M — 38 H. P. six-cylinder, six-passenger limousine. N — 48 H. P. six-cylinder Peerless 

chassis — exhaust side 



Digitized by Google 



THE AUTOMOBILE 



M ay 18, 19 1 1 



Revelations Regarding Rubber 

Concerning Its Production and the World's Tire 

Markets 



From the reports of our consuls in the various countries 
tcliere rubber and its manufactures form a consider- 
able item of trade the following infagftiatioji Jws 
been gathered. It is evident that the ' rapid growth 
of the automobile trade has quickened activity in 
rubber everywhere, and in every country where the 
climatic conditions are favorable to its production ef- 
forts are making to establish plantations. 

UNTIL the year 1908 the rubber tire sales in certain parts of 
Germany — Markenkirchen, for example — had amounted 
to very little outside of those needed for bicycles. But 
the growth of the automobile industry has quickened the demand 
for rubber tires, and at the present time the shopsJjH^.rhis vicinity 
are liberally stocked with shoes and inner tubes. The last of the 
German towns along the chief highway to the Bohemian spas, 
where tires may be found in stock, is Adolf. Quite a number 
of tourists go to Bad-Elster, in Saxony, during the Summer, 
their principal vehicle of travel being the automobile. There- 
fore, the shopkeepers in Adolph and Bad-Elster command con- 
siderably more than a mere local trade. Two makes — German 
and French — of tires comprise the stock. There is a third firm 
which is striving hard to get into the field, the amount of 
money which this firm spends having the effect of gradually 
prying open the door to admit its goods to competition. There 
are bicycle tires said here which are manufactured by an Ameri- 
can concern and which supplies, by the way, the only foreign 
tire sold in this locality. The firm maintains a branch house 
in a German city and assigns salesmen — who can speak the 
tongue of the people — to various parts of the Empire to solicit 
trade. If American manufacturers would successfully com- 
pete in the German market they must needs establish branch 
houses in Germany from which to assign salesmen. The anti- 
quated catalogue system of exploiting goods is looked upon in 
Germany as being nothing, short of idiotic. But no harm can 
come — in fact, it pays — if the manufacturer elects to advertise 
his wares in the German newspapers. 

In Barmen and in Elberfeld, Germany, the rubber tire field is 
still undeveloped. This applies to tires for all sorts of vehicles. 
Tires for automobiles are manufactured in Barmen, a fact wl ich 
would make competition brisk if outsiders were to come in. 
While American manufacturers have a way of introducing their 
tires through an agent in Bremen or Hamburg, leaving it to 
the retail trade to purchase stock through this agent, the method 
is not popular, as it compels the customer to pay more for his 
tires. A branch factory or an accredited agency would prove 
the more feasible in the end. 

There is but a limited market for rubber tires in the Shanghai 
section of China. Only a small class of the natives can afford 
to purchase even so cheap a vehicle as a bicycle. An infinitesimal 
quantity of these tires come from America, the bulk of the 
goods consumed being imported by China from France and 
Great Britain. Agents sent over by firms from these countries 
are continuously on the ground endeavoring to rubber-tire every 
wheel in sight, their energy extending even to the jinrikisha. 
Gradually the old iron tire is going the way of the Celestial's 
heretofore prized long queue. France gets the greater share of 
the business there. But in those parts, as in other sections of 
the old world, as well as in the new, it is the-man-on-the-job 



who secures the trade. Circulars and catalogues are regarded 
in China as a joke — for even the outwardly bland Celestial is 
"from Missouri and he wants to see the goods." The one alter- 
native, provided that a firm does not deem it advisable from 
a profit-making standpoint to send an accredited agent, is to 
authorize a local firm to establish an agency for the sale of the 
manufacturer's goods. Any attempt to build up or control the 
business from the home factory, or office, is suicidal. Liberal 
displays of wares and a willingness to conform to the local 
rule of giving from fifteen to ninety days' credit, as observed 
in European countries, are indispensable requisites to a suc- 
cessful trade campaign. 

Italy's automobile pneumatic tire importations during the last 
four years have amounted to $5,164,883. Her exports of manu- 
factured tires reached the value of $5,302378. The distribution 
was as follows: Imports, 1907, 27.9 tons, valued at $86,155; 
exports, 1907, 1 1.3 tons, worth $34,894. In 1908, imports, 64.2 
tons, $179,664; exports, 1908, 291 tons, $815,483. In 1909, im- 
ports, 492.9 tons, $i,379,38i ; exports, 456.1 tons, $1,276,396. First 
ten months of 1910, imports, 792.9 tons, $5,519,683; same period, 
1910, exports, 715 tons, $3,176,105. Germany supplied 300.5 
tons, France 220 tons, Great Britain 202 tons, and other countries 
69.5 tons of the tires imported into Italy during the first ten 
months of 1910. Italy furnishes no exception to the rule ob- 
taining in other Continental European countries in the matter 
of affording opportunities for trade — tne firm desiring to sell 
must have a personal representative on the ground, one who 
speaks the language and who is familiar with (and who shows 
respect for) the customs of the people. Competition is swift, 
and at the same time Italy's people are rapidly becoming the 
owners of more automobiles. There is a chance here for the 
American manufacturer of automobile tires, provided that he 
will do as the Italian does. Besides, Rome's and Turin's mam- 
moth world expositions scheduled for the coming Summer are 
going to result in packing together a great many competitors in 
the automobile line. The American manufacturer who puts the 
right sort of a representative in the field, allowing him to make 
a creditable display of wares in Turin and Rome, would no 
doubt pick up a considerable amount of business. Italy, it 
should be remembered, has some of the finest automobile roads 
in the world, and the hearts of their makers are in them. 
Fancy a road built 312 years B. C. and still in prime condition! 
Yet such is the Appian Way. There are many other roads in 
the kingdom of Victor Emmanuel III which are very old and 
very good at the same time. 

Japan affords scarcely any market for rubber automobile or 
carriage tires. There is, however, a growing demand for jin- 
rikisha and bicycle tires. In this respect, as in her warships, 
Japan is struggling to be up to date — showing that although not 
an originator or an inventor she is a splendid imitator. The 
British practically control the tire trade. But the American 
manufacturer who would establish a branch factory in Japan, 
or appoint a local agent, could get some of the trade. 

The native gums of North British Borneo have taken on a 
new estimate of value, particularly rubber, gutta-jangkar, gutta- 
jelatong and gutta-percha. A British concern appealed to the 
Rajah in 1909, who granted the company a concession to con- 
trol the product of the forest of Sarawak. Extensive refining 
works were erected at the mouth of the Sarawak River, a dis- 
tance of eighteen miles from Kutching. 
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Abbreviated Injunctions 

Aphorisms, apropos of the automobile, of seasonable portent, 
with a utility side for the man who looks twice. 

Don't let a frolicsome chauffeur toy with a high-priced ma- 
chine. 

Don't look with a judicial eye on a stretched repair-bill after 
it is rendered — appeal to the repairman's reason before 
he starts work. 

Don't let the salesman take up your time with pleasantries in- 
stead of telling you what kind of a car you are to get 
from him. 

Don't lavish profuse apologies on the adjuster or the tire- 
maker when you call upon him with your claim. 

Don't entertain the plenipotentiary for a junk-pile if you want 
to buy an automobile. 

Don't yield to the whim of the romantic salesman who would 
fasten a 20-inch searchlight on a doctor's rig. 

Don't be satisfied with the exterior appearance of the automo- 
bile that attracts your notice; have a look in the peri- 
toneum. 

Don't omit plying the salesman with questions to bring out 

detail when he relates the skeleton of a grand plan — a 

certain danger resides in skeletons. 
Don't listen to a learned discourse if the raconteur fails to 

adhere to the subject. 
Don't go in for the antique in purchasing accessories for a 

new automobile. 

Don't labor under the impression that an antiquated lamp will 
keep you from running into an obstruction on the road- 
way just beyond the next turn. 

Don't say that you are unlucky if you drive at a high rate of 
speed and unceremoniously drop into some farmer's 
orchard. 

Don't imagine that it is "Paradise" to drive at a terrific pace — 
Paradise is in another county. 

Don't have a foreboding that an accident will befall you be- 
fore the day is over and then drive with the speed of 
the wind in quest of it. 

Don't presume too much on the strength of your automobile ; 
even if you avoid an accident, the life of the car will be 
unduly shortened if you cover too much ground. 

Don't assume that the rules of the road are wholly arbitrary ; 
this condition lies in the imagination of the road hog. 

Don't adapt arbitration as a religion and try to palm it off on 
the very next contending policeman — he will get you if 
you do. 

Don't litter up the "archives'' of your automobile with an in- 
effectual set of brains. 

Don't inflict an imposing series of short talks on your neighbor 
bearing upon the fine qualities of your automobile, and 
then sell it to him for twice as much as it is worth. 

Don't lament if you blindly purchase a second-hand automobile 
and then discover that it is not worth a tinker's dam. 

Don't join the constellation that pays good money for second- 
hand tires and expect thereafter to present the brilliant 
spectacle of the milky way. 

Don't labor under the hallucination that you have a divine right 
to the middle of the road, and that farmers have to 
run along in the gutter. 

Don't accept the inexplicit in making a bargain with your 
dealer — if he is under the handicap of uttering double- 
meaning English introduce him to a lawyer. 

Don't entertain the indefatigable little noise that creeps into 
your automobile — drive him out. 

Don't take a recess upon coming home off a muddy road- 
wash the automobile before you put it away. 

Don't think that you are listening to a "minister of justice" 
while your ear is cocked to the sayings of the fellow who 
is attempting to get rid of some old accessories. 



Don't accept the proprietorship of a fallacy. 
Don't allow yourself to be robbed by the chap who sports an 
infant's smile. 

Don't be irresolute — you cannot get a good automobile by that 
route. 

Don't forget that silence is taught in the best school of diplom- 
acy; the best type of automobile is a finished diplomat. 

Don't associate with an old iniquity if it has four wheels and 
bears the earmarks of the Battle of the Wilderness. 

Don't let the second-hand man dub you a "Scotch Innocent" — 
it is like wearing the coffin of a fool. 

Don't employ all the arts of rhetoric in your attempt to tell the 
dealer how anxious you are to get rid of your money. 



LacR of System in Fixing 
Streets 

Presenting a concrete illustration of the well-thought-out plan 
which results in the dissipation of a largt amount of the 
public funds, and a poor showing from the pavement point 
of view. 

THE illustration in this article is of Fourteenth avenue, at 
the corner of Bay Ridge avenue, in the Borough of Brook- 
lyn, showing the concrete which was put down after Fourteenth 
avenue was graded, but before the concrete was set the water 
department came along and dug it up in order to lay a water 
main on Bay Ridge avenue. After the water main was put 
down and the trench was filled loosely, no attempt being made to 
tamp the earth into the trench, the broken stone was laid back 
in the top of the trench, and there the matter rests. The fact 
that this avenue was to be asphalt-paved was well known for a 
long time, but no attempt was made to lay the water main until 
after the pavement contractor put down the concrete. It is self- 
evident that one of two things must happen, either the contractor 
will have to be reimbursed for the cost of putting new concrete 
into this trench, or the asphaltum will be laid over the trench 
with the concrete foundation resting as the materials were 
thrown loosely into the trench by the men who put down the 
water main. A little later on automobiles will probably have 
occasion to complain of the depression in the pavement at this 
point, and the city official whose hindsight is the most con- 
spicuous part of him, if he is honest, will have forgotten the cir- 
cumstances. It would scarcely be worth relating this situa- 
tion excepting in the hope that the administration will look into 
the circumstances and recommend measures that will permit the 
pavement to rest in peace after it is put down. 



Section of Fourteenth Avenue, Brooklyn, showing a mutilated foundation 
of the asphalt pavement that is being laid 



Concrete Foundation for 
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A — How Endicott protects his eves 

B — Bruce-Brown wears a headgear 
with goggles 

C — Bob Burman realizes the neces- 
sity of facial protection. 

D — Wishart protects his eyes and 
face in an unpretentious way 



E — Howard Hall relies upon a Rood 

set of goggles 
F — Charlie Merz uses distinctive 



eye protectors 
G — Charles Bigelow sports an atro- 
cious leather headgear 



H — Arthur 
goggles 



Gibbons wears plain 



Eye Trouble Due 

A French Writer Relates 



Frances G. Wickware translates a story from the French, 
dealing with the character of eye trouble that is 
normal to the use of tar for road building. It would 
seem, from the story, that vapor of tar is difUcult 
to exclude by means of goggles, although there is 
virtue in the use of a good set of eye protectors. It 
would appear that raw tar is the greatest offender, 
and properly contrived road building is desirable 
under the circumstances 

DISEASES of the eye among drivers of automobiles, di- 
rectly attributable to the action of the dust of tarred 
roads, have become sufficiently serious and common in 
France to attract the attention of medical investigators. They 
first made their appearance in 1906, among automobilists on the 
Sarthe circuit which had been treated with tar for nearly the 
whole of its length. Two years later the subject was brought 
up at the first International Road Congress, in a report pre- 
sented by a zealous advocate of tar treatment, who, neverthe- 
less, frankly admitted that tarry vapors from freshly treated 
roads and particles of tarred dust are liable to cause conjunc- 
tivitis or inflammation of the mucous membrane lining the inner 
surface of the eyelid and covering the eyeball. Another speaker 
at the same congress reported the presence of large quantities 
of a blackish, irritating dust in the air of a Paris street treated 
with westrumite, a solution of tar in ammonia, during periods 
of heavy traffic. It was suggested by a leading French highway 
engineer that as the trouble seemed to be limited to drivers rac- 
ing over a course on which the tar was freshly spread or at 
least not thoroughly dry, injurious effects would be avoided by 
the use of suitable goggles. A recent writer in the Revue 
Ginirale des Sciences, however, shows that, at least in certain 
cases, eye trouble cannot be avoided in this way. Goggles may 
be a partial protection against dust but not against vapors, for 
it would be impossible, and dangerous if it were possible, entirely 
to close them against ventilation. On freshly tarred roads and 
during warm weather, and it may be remarked that cases of con- 
junctivitis among chauffeurs are much more frequent during 
the Summer months, the vapors arising from the tar are respon- 
sible for the greater part of the eye trouble observed. 

Two physicians of Montpellier, MM. True and Fleig, have 
made an extended comparative investigation of the injurious 
effects on the eye of the dusts of ordinary and tarred roads. 
Samples of dusts secured from various roads were sifted at 
more or less frequent intervals into the eyes of dogs and rabbits. 
At first sight this method appears open to criticism, as not re- 
producing the actual conditions of automobile driving. MM. 
True and Fleig justify it, however, by reference to the dif- 
ference between the human ocular apparatus and that of the 
animals experimented with. Dogs and rabbits have a third 
eyelid, and in general their ocular apparatus is less sensitive 
than that of man. It would have been impossible, they say, to 
have produced the characteristic effects of dust on the eye by 
simply exposing the animals to a current of dust-bearing air. 
However that may be, the method adopted has given very 
definite results. The experimenters have found that ordinary 
road dust, whether the road metal is siliceous or calcareous, 
causes only a slight inflammation of the eyelids which is readily 
cured by natural processes. The dust of tarred roads, on the 
other hand, even when the binder is no longer fresh but the road 
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to Tarry Vapor 

Some Road Difficulties 



surface is still in good condition, caused extremely serious con- 
junctivitis, assuming a purulent form, with chronic inflammation 
of the lachrymal gland. The most serious cases were observed 
when, instead of surface dust, samples of pulverized road sur- 
facing were used in the experiments. These samples naturally 
contained more tar than the surface dust. 

It is not possible to accept the theory that mechanical irrita- 
tion alone is responsible for the effects observed in these ex- 
periments. The cause must be looked for among the complex 
constituents of the tar, and of these the carbides and the 
hydro-carbons of the phenol group would appear to be essentially 
responsible. This deduction is confirmed by clinical observations 
made among pitch workers, which were communicated to the 
Industrial Diseases Congress held at Brussels last year by a 
number of Belgian physicians. Industrially, pitch produced by 
the distillation of coal tar is of two kinds— the common black 
pitch, which is rich in phenols, and dry pitch, which contains 
little of the phenols and hydro-carbides. Pitch workers are con- 
stantly exposed to pitch dust, and it is very common to find 
among them cases of conjunctivitis with more or less serious 
suppuration, sometimes even producing ectropion, or eversion of 
the eyelid, which may have most serious results for the cornea. 
The latter, being no longer protected against dust by the eyelid, 
is subjected to a bombardment of dust particles which results 
in a diminution of visual acuity. The action of the phenols in 
producing these troubles seems to be established by the fact that 
serious cases are wholly confined to workers in black pitch. The 
dry pitches, which contain no phenols, involve no specific danger. 

The chemical action of the dust of tarred roads is still more 
strikingly disclosed by a consideration of the fact that the dust 
of ordinary roads is very rich in micro-organisms, while tar 
treatment materially reduces their number and even expels 
bacteria completely, at least when the tar is still fresh, the period 
when tarred dust is most serious in its effects on the eye. An 
exhaustive investigation of this point made some years ago led 
to the conclusion that, from a bacteriological point of view, the 
air of tarred roads is infinitely better than that of ordinary 
roads. MM. True and Fleig also have made bacteriological 
investigations, both quantitative and qualitative, of dust samples 
used in their experiments. They have found that tarring re- 
duces the number of bacteria, but not that it entirely removes all 
dangerous micro-organisms. As a matter of fact, they have pro- 
duced tetanus in guinea pigs by inocculation with tarred dust. 

Of the many examples of goggles and masks for the protec- 
tion of the eyes and the face, automobilists are alive to the fact 
that quite a number of them are more ornamental than useful. 
Utility and hideousness is also to be had at a price. The real 
question is to get goggles and head-gear on a utility basis with a 
sufficiency of adornment to satisfy the unassuming, and it would 
seem as if a lesson can be taken from the experiences and prac- 
tices of the drivers of racing automobiles, in view of the fact 
that they are frequently put to the task of piloting their cars on 
freshly oiled tracks. The illustrations as here afforded show a 
variety of the head-gear used by the most famous racing drivers 
of the present time, and a little ingenuity coupled with the best 
selections of these practices, should result in the type of eye 
protection that will be efficacious under exacting conditions. The 
probabilities are that two or three designs of goggles will have 
to be used by the automobilist who proposes to take care of his 
eyes, providing for the several conditions obtaining in touring. 




I — Bert Adams uses a business-like 
head rig 

J— Fred. W. Ellis relies entirely 

upon goggles 
K — Jagersburger goes in for utility 

with the goggles 
L — Joe Dawson is business-like in 
"his head-dress 



M — Turner gets along with goggles 

unadorned 
N — Disbrow and his mechanic use 

the same idea 
O — Anderson wears a well-designed 

set of goggles 
P — Herbert Lytle has a style of his 

own 
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Practical Test of a McCord 
Radiator 

A report of a test of a McCord radiator under road conditions, 
using a Thomas car, showing the method employed in the 
tuning up of automobiles, in order to be able to determine 
as to the best size of radiator to use, and to harmonise the 
conflicting relations by whatever means the working situa- 
tion would seem to indicate. 

START made from factory at 9.15 a. m., with oil and gasoline 
tank and radiator full. Party composed of : 



Weight. 

The driver (Mr. Flanigan) 194 lbs. 

Egerton 130 lbs. 

Weigold 140 lbs. 

Neuteboom 176 lbs. 

Coe 135 lbs. 

Howe 137 lbs. 



Total 912 lbs. 



Speed until io a. m. approximately 20 miles an hour; then 
average speed 25. On level the best maximum speed obtained 
was 47-49 miles an hour. 

Previous to starting one gallon of oil was put into crankcase. 
After 26.5 miles another supply of one-half gallon was given 
motor. 

Wales Center was reached at 10.45. Here the first hill was 
encountered. About 200 feet up the high gear jumped out, and 
it was necessary to stop car and block wheels before gear could 
be shifted. This was due to inability to shift gears with emer- 
gency brake on. The second gear was used until near the top. 
when it was found necessary to use first. The remainder of the 
hill completed on high, which showed extremely good power. 
No signs of overheating were noticed. 

The second hill was rushed at 25 miles an hour. Dropped into 
second, and nearly at top when it was found necessary to use 
low. The radiator was still cool enough to touch, but slight loss 
of power noted. The high gear again slipped out coming down 
short hill. 

Buffalo Hill. Rushed ; dropped into second. About half way 
up dropped into low and engine speed up to 14 miles an hour 
to see whether at this speed the engine would heat. No sign 
of overheating noticed. Car had plenty of reserve power. After 
peak, second and high, completed the hill. Considering the work 
done, the radiator was extremely cool and no steam generated. 

Down Buffalo Hill the car was held on the emergency brake 



helped by the foot brake. At the bottom, the brakes were smok- 
ing but not very seriously hot. 

Stopped for lunch at 11.30 and started for Buffalo at 12.15. 

Slight leak noticed at bottom of radiator and half pail of water 
added. No boiling was noticed on any of the hills or on the 
road. Arrived at factory at 1.35 p. m. 

Added one gallon of oil to crankcase, but no water or gasoline 
to tanks. Mileage 70.2. 

Left for Williamsville at 1.50, and from there took the "Creek 
Road" to Tonawanda. At 30 miles an hour the high gear jumped 
out twice. At 84.5 miles struck deep sandy road and drove at 
speed of 30 miles an hour, which was 36 fast as safety allowed. 
Sand from 3 to 4 inches deep. 'After 4.3 miles of this sand the 
left rear tire blew out. For the last half mile the radiator com- 
menced boiling and on removing cap boiled over badly. Poor 
lubrication probably pulled down power of engine more than 
overheating. 

Tire repaired and started for Tonawanda at 3.15, first adding 
one bucket of water and a quarter gallon of oil. After 2 1-2 
miles more of heavy sand and a speed of 30 miles, cap was re- 
moved. Violent boiling noticed and engine was stiff. A half 
bucket of water added, and as supply of oil was exhausted drove 
easily to Tonawanda, then to Buffalo, arriving at 4.10 o'clock 
in the afternoon. 

During run home engine limbered up to some extent, but still 
slightly stiff. Small leak noticed on right hand side of radiator, 
caused by pressure of steam generated. 

The gasoline tank was filled again to same level as at start, 
taking approximately eight gallons. 

Total mileage, 104.2. 

Miles per one gallon of gasoline, 13.05. 

Taking gasoline at $.20 a gallon, cost of one mile = $.0153. 

Cost per passenger. $.00255. 

Total weight of passengers, 912 pounds. 

Extras, 88 pounds. 

Total, 1,000 pounds. 

Cost of one ton per mile = $.0306. 

From the above run would conclude that for hill work and 
sand roads at normal driving speed the cooling is perfectly effi- 
cient. 



Chinese Prefer Closed Cars — China likes to have her auto- 
mobiles closed, a f ter the style of the sedan chairs. This custom 
also suits the Chinese women, who are not accustomed to ap- 
pearing in the streets in a vehicle except it is closed. 



Calculations Concerning' Pistons 

Data of Up-to-Date Methods of Piston Design 



In the follou'ing article the dimensions of pistons and 
wrist-pins are handled and fortnulcr that havr given 
satisfaction in practice are given, translated from 
an article in "La Technique Automobile ct Aerienne." 
Useful information concerning thickness of the face 
of the piston and the various dimensions of piston 
rings will be found. 

THE pistons of automobile motors have two duties to per- 
form — that of transmitting energy, and, on the other 
hand, to bear the lateral component forces produced by 
the connecting rod and thus act as a cross-head. 

The following calculations are the means used to find the 
dimensions of pistons to resist tlicsc two strains. 
Length of Piston.— This must be considered as the piston acts 



as a cross-head. The pressure of the piston, normally on the 
surface of the interior of the cylinder should not exceed certain 
limits. The means of finding this can be calculated from Fig. I, 
in which 

L«o = length of the connecting rod in inches. 
R = length of the crank throw. 
Pm— total = 



in a x 1 111 u m 
thrust of the 
piston (maxi- 
mum pressure 
of the explo- 
sion. Phi in 
square inches 
multiplied by 



a-=i ArSo ^^N. 


^ — — " 

— — ~~~fr 




0 — — L • 1 





Fig. 1 — Diagram to illustrate the pressure of 
the piston on the interior surface of the cyl- 
inder 
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the surface of the piston in square inches. 

~ = total lateral pressure exerted by the connecting rod 
on the piston normally on the lpwer part of the 
cylinder surface (normal pressure Kp multiplied 
by the projection of the cylindrical lateral sur- 
faces of the piston, 
D = bore in inches. 
hp = length of piston in inches. 
The maximum of (Kp ~ *•'«') is a fraction of (Pm — '""'') 

Leo 

dependent on the ratio . 

R 

Leo 

If equals 4; (Kp- ">"•') maximum=o.25 (Pm " "»«'). 



R 

Leo 

If equals 5; (K/>~ total ) maximum = o.20 (Phi " '•'«')• 

R 

But (Kp —'"'«') is. maximum when the connecting rod and the 
crank are at right angles ; that is to say, about midstroke, and at 
this moment (Pm" totai ) is certainly less than half of its maxi- 
mum value. This permits one to state that 
(Kp " ""<") = 0.1 (Pm" ">"") 

rD' 

from which D X hp X Kp = (Kp "'»'«') =0.1 Pm ; from 

4 

O.078 Pm D 

which follows equation a) : Kp = . But in practice 

u 

the relation between the length of the piston Lp and the bore D 
is :hp = 1. 14 D. 

It is possible to find the value of Lp because Kp is known. 
The equation (a) indicates the unbalanced pressure Kp to be 17 
to 24 pounds per square inch on the lateral surface of the pro- 
jection of the piston when the maximum pressure of the explo- 
sion is between 250 to 350 pounds per square inch. 

Thickness of Face of Piston. — The face of the piston can be 
either flat or curved, but it is usually flat. Strength can be 
added to the whole by additions of webs, but they do not mate- 
rially diminish the thickness of the face. 

The practical formula for pistons with or without 'webs, 
Tpf - 0.044 D. 

Tpf = thickness of the face of the piston. 
D — bore. 

Tpf varies between 1-8 and 1-4 inch in order to take care of 
good casting and proper cooling. It is not practically possible 
to calculate the strain exerted on the face of the piston, but if 
it is considered in the same manner as a plain disc held up on 
its edges it is possible to apply the Bach formula: 
where 

T — thickness of the face of the piston in inches. 
D = bore in inches. 
Pm = maximum pressure of the explosion in pounds per square 



Tpf = o. 4 5 D> |- 

inch. 

Sb — maximum longitudinal strain on the face of the piston in 

pounds per square inch. 
It will be found that as the maximum explosion pressure is 
between 250 to 350 pounds per square inch, the longitudinal 
strains will be in the vicinity of 25,000 to 35,000 pounds per 
square inch, which the casting would certainly not be able to 
withstand in the manner that it is used. 

This method, therefore, is not applicable, especially as the face 
of the piston is in the form of a plate of limited dimensions 
and is outside of the limits of the formula. 

It is therefore necessary to calculate the face of the piston 
as if it were a plate subjected to shearing action all around the 
circumference and withstanding the total maximum pressure 
of the explosion. 




rD 1 

r Dt X Tpf X Si X Pm 

4 

D = bore in inches. 

Tpf = thickness of the face of the piston in inches. 

Sj = shearing strain in pounds per square inch. 

Pm = maximum explosion pressure in pounds per square inch. 

D» = interior diameter of the face of the piston, in inches. 

For a maximum pressure of the explosion of 250 to 350 pounds 
per square inch the shearing strain will be between 1400 to 2400 
pounds per square inch. 

Piston Webs. — They are either two or four. Two are placed 
in the plane of the traverse of the small end of the connecting 
rod and two in the perpendicular plane. 

The thickness of these webs varies between 1-8 and 1-4 of an 
inch and as an average from 1-8 to 3-16 of an inch. 

Thickness of the Body of the Piston — This decreases pro- 
gressively from the center of the cross-head down to the base 
of the open end, where it should have a thickness of from 1-8 
to 5-32 inch. Under the piston rings the thickness should be 3-16 
of an inch. 

Piston Rings — 
These are usually 
eccentric. The 
exterior diameter 
D/ of the bridge 
;.r of the ring of 
the bridge in 
which the rings 
are fitted is : D = 



1.04 D. 

D - bore. 
Several details 
of joints and me- 
thods of fixing 
piston rings will 
be seen by refer- 
ring to Fig. 2. 

Four rings are usually employed and the thickness of these 
is :-i inrh The maximum thickness Tr maximum of the eccen- 
tric ring is 

Tr max = 0.04 D -f 0.01" ( D = bore) 
If a constant tension is desired in the piston ring at the same 
time as a constant pressure on the interior surface of the cylin- 
der, theory demands that the thickness must be maximum at the 
point opposite to the joint and nil at the joint. 
In practice one obtains 

Tr min = 0.637 (Tr max) 
The rings are usually spaced 3-16 inch from the edge of the 
next one between the face of the piston and the vicinity of the 
cross-head of the connecting rod. 

The slots to accommodate the piston rings have a depth of 
from 5-32 to 1-4 of an inch. 
The following formula serves for these slots : 
Sd = o.75 (Tr max) 0.0875" 
Srf = depth of the slot in inches. 
Tr max = maximum thickness of the ring in inches. 
The width of the slot should be 0.001" larger than that of 
the ring. 

Diametrical Play of the Piston — This play should be greater 
on the closed side than on the open ends for heat considerations. 
Play on the closed side: 0.00174 D" (D = bore). 
Play on the open side : 0.0001 D". 
Weight of the Piston. — W/> = 2.o6D — 4.43 pounds. 
W/> being the weight of the piston in pounds. 
D bore in inches. 

Wrist Pin. — This is usually hollow for reason of lightness. 
It should 

1. Have sufficient rigidity. 

2. Be capable of withstanding a reasonably unbalanced nor- 

mal pressure on the exterior lateral surfaces. 



Fig. 2 — Showing different methods employed in 
the splitting of piston rings; also some methods of 
maintaining them in place 
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Fig. 3 — Cross-sectional view of a piston, show- 
ing the wrist pin and the different dimensions 
used in calculating the dimensions of same 



i. Calculation of 
rigidity. 
Let: 

Dwp = exterior 
diameter of the 
wrist pin in 
inches. 

Dwpi = interior 
diameter of the 
wrist pin in 
inches. 

Lwp = longitud- 
inal bearing sur- 
face of the 



The same manner: 



wrist pin in inches. 
D = bore in inches. 
Pm = maximum pressure of the explosion in pounds per 

square inch on the face of the piston. 
S& = unbalanced effort admissible in the extreme fibers in 
pounds per square inch. 
Kwp = admissible unbalanced pressure normally at the lateral 
surface on the extremities of the wrist pin in pounds 
per square of projected surface. 
I = moment of inertia of the section of the pin. 
e = distance of the extreme fiber = one-half diameter of pin. 
By referring to Fig. 3 the pin is similar to a girder supported 
in A and B and weighted in the center by the total maximum 
pressure of the explosion. 
The resultant moment of flexion Me is, therefore: 
iD' 

Pm Lu>p 

4 Sol 

(b) M& = = 

4 e 

from which 



D„p = ^' 



2Pm D' Ltcy 



But: 



So 



2 Pm D' L„ 



(c) 



for solid cross-heads. 



S" = - 



D* 



2 Pm L' Dwp Dwp 



s»=- 



D 4 wp — D'lopt 

for hollow wrist pins. 

2. Calculations of the unbalanced pressure on the exterior 
surface. 

The pin supports the maximum pressure previously called 
P» total. This takes place at the commencement of the piston 
stroke ; that is to say, near the dead center. 

We therefore have: 

P«»D' 

K»p X Dwp X Lwp = 



from which 



<<0 



Pm^D' 



Dion =: - 



and 



4 Kwp Lwp 
PmfD' 



(e) 



Kwp = - 



4 Dwp Lwp 

In practice these cross-head pins are calculated from the 
following formulae: 
Dwp = 0.34 D — o".S3 ; 
D V pi= 0.572 D*wp; 
Lwp = 2.25 D" W p. 



Maximum unbalanced 

pressure of the Maximum longitudinal 
explosion. strain Sb per square inch. 
250 pounds 23,000 to 29,000 pounds 
300 " 26,000 to 35,000 

350 " 32,000 to 40,000 " 



Maximum pressure 
on the exterior surface 
Kwp per square inch. 
1,600 to 2,000 pounds 
1,900 to 2,400 " 
2,200 to 2,800 



The following diverse formulae are in use: 

T / r>" fL'wp = total length in inches of pin. 

J- wp = 0.95 u 

ID = bore in inches. 
Space between the wrist pin and the face of the piston 
= 0.5 Lp (Lp = length of the piston). 
For the bosses that carry the wrist pin : 

Dwpo = 1.2 Dwp + o".25. 
Dwpo — Exterior diameter of the boss in inches. 
D«p = Exterior diameter of the pin in inches. 
Weight of the cross-head pin Wwp (in pounds). 
W»p = 0.276 D — 0.65 pounds , (D = bore in inches). 



Short Stories of Common Interest 

Unraveling the Puzzling Situations 



Relating the things of interest in explanation of the 
situations that serve as the foundation for argu- 
ment, the idea being to explain away the fallacies 
and lay bare the facts. With 100,000 new auto- 
mobilists coming into the field every year, the thou- 
sand and one things that are as A. B. C. to the ex- 
perienced man have to be coped with by the fellow 
who has the zvorld and its joys before him. 

EFFECT of heat on the size of the piston, according to the 
usual estimate, is a condition that is to be remedied by the 
mere expedient of making the diameter of the piston some 
thousandths of an inch less than the bore of the cylinder. In a 
relatively inferior motor, the clearance, so-called, is of such mag- 
nitude that the piston, however much it expands when it is heated 
up, will not stick. In the meantime, a test of a motor so made is 
likely to show that the leakage of mixture by the piston rings 



into the crankcase is greatly in excess of that which is dictated 
by prudence. Making a motor that will run, however indiffer- 
ent the performance, is all that can happen if it is the idea of 
the designer to add to the clearance the amount that will save 
him the trouble of doing a measure of real designing. The 
better class of motors work with a clearance of not more than 
0.006 of an inch at the piston head, tapering the piston to 0.004 
of an inch at the other extremity. In working to these narrow 
limits, if the piston is light, in order that the secondary moment 
will be negligible, it is necessary to take into account the defor- 
mation of the piston, due to the angularity of the connecting rod 
at the instant of maximum pressure, and a very good way to 
take care of this difficulty is to grind the piston on its diameter 
so that it will be slightly elliptical, the major axis of the ellipse 
coming in the plane of the connecting rod, and the minor axis 
of the same coming in the plane of the piston pin. 
The difference between the major and the minor axes may be 
in the neighborhood of 0.004 of an inch. Authentic advice in- 
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dicates that the pistons of the silent Knight motor have an al- 
lowance for deformation. In another case of a six-cylinder 
motor the allowance in grinding the piston was given as follows : 

At the first bridge 0.008. 

At the second bridge 0.007. 

At the third bridge 0.006. 

At the fourth bridge 0.005. 

The bridges as referred to in this case represent the spaces 
between piston rings. In this particular piston, the portion 
between the fourth bridge and the wrist pin was given a clear- 
ance cut of 0.005 of an inch, and the portion between the bot- 
tom of the piston and the wrist pin was given an allowance of 
0.003 of an inch. The result obtained in this case was fairly 
good. 

* * * 

HOT WATER is a good fluid to employ in the heating of 
the gasoline as it passes from the nozzle of the carbureter 
to the air en route to the combustion chamber of the motor for 
the reason that the temperature of the water is maintained at 
212 degrees Fahrenheit when it is steaming, and no matter how 
much heat is applied to the water as long as there is any of the 
liquid present the temperature will remain constant. Not so with 
heated air. The addition of heat to the air has the effect of in- 
creasing the sensible temperature, due to the fact that there is 
nothing more absorbent from the point of view of heat than 
the specific heat of the air body. In the water, however, the 
change from liquid to gas (steam) takes place at a constant 
temperature, and it is the latent heat of evaporation that has to 
be satisfied in the dissipation or transfer of the energy in the 
form of heat In view of the fact that heating the mixture re- 
duces the weight per volume, it will be seen that the power of 
the motor will be reduced if the mixture is heated beyond the 
barest necessity as it is represented in the vaporization of the 
gasoline in order to form a mixture. Being able to supply the 
heat of vaporization to the liquid gasoline, at a constant tem- 
perature, and having the means at hand for maintaining this 
temperature at the constant desired level, presents an excellent 
state of affairs, particularly when account is taken of the fact 
that this facility is norma] to the process, hence dispensing with 
any mechanism as a requisite to the air. In order to show the 
performance of a water-jacketed carbureter a report by J. M. L. 
Howe is given as follows : 

Laboratory Test of the Williams Carbureter Under a 

Variety of Conditions 

In this test, according to Mr. Howe, the initial adjustments 
were made by the maker of the carbureter, and water was fed to 
the jacket of the same through a 5-16-inch outside diameter cop- 
per pipe, connecting with the discharge from the water-jacket of 
the cylinder, and it was observed that the temperature of the 
water was approximately 55 degrees Fahrenheit. The motor used 
was a four-cylinder automobile type with a 23 per cent, com- 
pression, running in the laboratory without a muffler. The first 
three runs were made with a standard manifold of 1 1-8-inch 
diameter tubing, measuring the bore of the same, and the last 
two runs were made with a 1 1-4-inch inside diameter manifold. 
Prior to each run the engine was inspected and the valve timing 
was checked. The results arrived at are given in tabular form as 
follows : 

RUN A. 



RUN B. 



Speed. 


Brake Load — Gross. 


Brake Load— Net. 


B. H. P. 


600 


53.50 


26.50 


15.9 


700 


53.125 


26.125 


18.3 


800 


53.125 


26.125 


20.9 


900 


53.125 


26.125 


23.5 


1000 


52.50 


25.50 


25.5 


1100 


52.120 


25.125 


27.6 


1200 


50.150 


24.50 


29.4 


1300 


50. 


23.00 


29.9 


1400 


49. 


22.00 


30.8 


1500 


48. 


21.00 


31.6 


1600 


46. 


19.00 


30.4 


1700 


45.75 


18.75 


31.9 


1800 


45.125 


18.125 


32.7 


1900 


44.50 


17.50 


33.2 


2000 


44.125 


17.125 


34.3 



Speed. 


Brake Load — Gross. 


Brake Load — wet. 


B. H. 


600 


52.50 


25.5 


1S.3 


700 


52.50 


25.5 


17.8 


800 


52.75 


25.75 


20.6 


900 


52.75 


25.75 


23.2 


1000 


52.50 


25.50 


25.5 


1100 


51.75 


24.75 


27.2 


1200 


51.50 


24.50 


29.4 


1300 


50.50 


23.50 


30.6 


1400 


50.00 


23.00 


32.2 


1500 


48.125 


21.125 


31.6 


1600 


47.75 


20.75 


33.2 


1700 


46.120 


19.125 


32.5 


1800 


45.50 


18.50 


33.4 


1900 


45. 


18.00 


34.2 


2000 


44.125 


17.125 


34.3 



RUN C. 



Speed. 


Brake 


Load^ - Gross. 


Brake Load— 


-Net 


B. H. P. 


600 




53. 


26. 




15.6 


700 




53.125 


26.125 




18.2 


800 




53. 


26. 




22.8 


900 




52.50 


25.5 




23. 


1000 




52.125 


25.125 




25.125 


1100 




51.50 


24.5 




27. 


1200 




51 


24 




28 8 


1300 




49. 


22! 




28.6 


1400 




48.78 


21.75 




30.4 


1500 




48. 


21. 




31.5 


1600 




46.50 


19.50 




31.2 


1700 




45.75 


18.75 




32. 


1800 




44.75 


17.75 




32. 


1900 




44. 


17. 




32.8 


2000 




43.50 


16.50 




■ 33. 






RUN 


D. 






Speed. 


Brake 


Load^— Gross. 


Brake Load — 


-Net. 


B. H. P. 


600 




51. 


24. 




14.4 


700 




52.75 


25.75 




18. 


800 




53. 


26. 




20.8 


900 




52.75 


25.75 




23.17 


1000 




52.75 


25.75 




25.75 


1100 




52.75 


25.125 




27.63 


1200 




51 50 


24 50 




29 4 


1300 




51. 


24. 




3L2 


1400 




50.75 


23.75 




33.25 


1500 




50.00 


23. 




34.5 


1600 




49.125 


21.125 




34. 


1700 




47. 


20. 




34. 


1800 




46.75 


19.75 




35.55 


1900 




46.00 


19. 




36.1 


2000 




44.75 


17.75 




35.5 






RUN 


E. 






Speed. 


Brake 


Load — Gross. 


Brake Load— 


-Net. 


B. H. P. 


600 




52.75 


25.75 




16.5 


700 




53. 


26. 




18.2 


800 




52.75 


25.75 




20.6 


900 




52.50 


25.50 




23. 


1000 




52. 


25. 




25. 


1100 




52. 


25. 




27.5 


1200 




51.25 


24.25 




29.6 


1300 




50.50 


23.50 




30.7 


1 Ann 




50 


23 




32 2 


1500 




48^75 


2L75 




3L5 


1600 




48! 


21. 




33.6 


1700 




47.125 


20.25 




34.4 


1800 




47! 


2o! 




36. 


1900 




45!l25 


18.125 




34.5 


2000 




43^75 


16^75 




33^50 






RUN 


p. 






Speed. 


Brake 


Load — Gross. 


Brake Load— 


-Net. 


B. H. P. 


600 




54.50 


27.50 




16.5 


700 




54.75 


27.75 




19.4 


800 




55.0 


28.00 




22.4 


900 




55 75 


28 75 




25.8 


1000 




55.50 


28.50 




28.5 


1100 




55.00 


28.00 




30.8 


1200 




54.75 


27.75 




33.3 


1300 




54.125 


27.125 




36.0 


1400 




53.125 


26.125 




36.4 


1500 




52.75 


25.75 




38.6 


1600 




51.50 


24.50 




39.2 


1700 




50.00 


23.00 




39.1 


1800 




48.50 


21.50 




38.8 


1900 




48.00 


21.00 




40.0 


2000 




46.75 


19.75 




39.6 






RUN 


G. 






Speed. 


Brake 


Load — Gross. 


Brake Load— 


-Net. 


B. H. P. 


600 




51.5 


24.S 




14.7 


700 




52.0 


25.0 




17.5 


800 




54.0 


27.0 




21.6 


900 




55.50 


28.50 




25.6 


1000 




55.75 


28.75 




28.75 


1100 




55.25 


28.25 




31.1 


1200 




54.0 


27. 




32.4 


1300 




53.0 


26.00 




33.8 


1400 




52.50 


25.50 




35.7 


1500 




52.00 


25. 




37.5 


1600 




51.25 


24.25 




38.8 


1700 




50.75 


23.75 




40.4 


1800 




49.50 


22.50 




40.5 


1900 




49.00 


22. 




41.8 


2000 




48.0 


21. 




42. 



The man who runs his car too fast over bad roads is designed 
to be the sub-tenant of a poor-house keeper. 
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Maximum Pressure in Torsion Tubes 

A Company Investigation That Tells a Story 



In the regular course of events in the laboratory of 
one of the American makers of automobiles it was 
desired to know the conditions of torsion tubes and 
a report of the investigation, as it zvas made at the 
time, appears as follows — this report is in some 
detail. 

THE weight on the rear wheels is given as 1,505 pounds. 
The maximum stress will occur when the wheels are 
against some obstruction and are lifting the back end of 
the car. The wheels would probably not mount the obstacle if 
the angle between the point of contact, the wheel hub and the 
ground was greater than 6o°. 

Assuming 6o° as the maximum value, there is a force of 1,505 
pounds, acting at an angle of 60° with the spoke of the wheel 
at the point of contact. This force resolves into two, one along 
the spoke and the other perpendicular to it. The perpendicular 
force is the torque exerted at this point. 
Torque = 1,505 cos. 30°. 

— 1,505 X 0.866 = 1,305 lbs. 
In a case like this, the speed would, of necessity, be low, and 
assuming a constant speed of rotation for the wheel, the moments 
about the center of the axle equal zero. 

The wheels are 36" in diameter, and the gear which drives 
them is 8 3-4" in diameter. 
18 X 1,305 = 4.38 X T. 

T = 5,360 lbs. tooth pressure on gear at center of rear axle. 
The rear end of the main shaft carries a spur gear which 
meshes with the above and must, of necessity, transmit the same 
tooth pressure. The torsion tube and gear case are, in reality, 
a long lever supported on bearings at the rear axle and pre- 
vented from turning by the forward torsion tube bracket. The 
force tending to turn this lever is the reaction of the shaft bevel 
gear previously mentioned, and is equal to the torque on the axle 
driving gear. 
Taking moments about the axle as equal to zero : 
5,360 X 4 5 

= 3'9 lbs. 

-0.5 

In case of backing, the force is downward and is resisted by 
four 3-8" bolts. This gives a load of 80 lbs. per bolt. 

In case of a suddenly applied load, the stress is double that 
experienced when it is applied gradually. The latter being true 
in this case, the load becomes 160 lbs. per bolt. 

The torsion tube bracket has two bolts subjected to shear 
and two subjected to tension. The load on the bolts in shear 
equals 160 lbs. 

Allowing 40 lbs. for initial tension, the bolts in tension will 
have a load of 200 lbs. 

These bolts are 3-8" in diameter — 24 threads per inch. Area 
at base of thread equals 0.0903 square inch. Stress per square 
200 

inch in tension = = 2,230 lbs. 

.0003 

A. L. A. M. Bulletin N'o. 33A, page 241, gives for "Screw 
Steel" 85.000 lbs. per square inch as the tensile strength. 

85,000 

This would give a factor of safety = = 38.1. 

2,230 

The same bulletin, page 240, gives for nickel steel tensile 



strength as the same, giving the same factor of safety in case it 
is used. 

A 5-16" 24-thread bolt has an area of 0.0600 square inch. 
Factor of safety in case this bolt was used 
85,000 X .06 

= = 25.5 

200 

The rear connection of the torsion tube is only 17 3-8" from 
the axle. The force here 

5,360 X 4.5 

= — = 1,386 lbs. 

17-4 

In this case all of the bolts are in shear. At this joint there 
are six 7-16" bolts. Allowing double for suddenly applied load 
gives 462 lbs. per bolt. 

Areat of 7-16" 24-thread bolt = 0.126 square inch. 
462 

Unit stress = = 3,670 lbs. per square inch. 

.126 

When the tensile strength is 75,000 lbs. per square inch, the 
75,000 

factor of safety is = 20.4 

3.670 

For a 3-8" 24-thread bolt the factor will be 
75,000 X .0003 

= 14-7 

462 

Material in the torsion tube rear connection to resist shearing. 
Area 3 3-4" circle is 11.0 sq. in. 
" 3 1-4" " is 8.9 sq. in. 



Difference 2.1 sq. in.. 

Six fins 3-16" x 5-8" = 0.7 sq. in. 
Total area = 2.8 sq. in. 

2,772 

Shearing stress per sq. in. = 

2.8 



900 lbs. 



For malleable iron the tensile strength under shear is 15,000 
lbs. per square inch; hence the factor of safety is 15. 
Determination of Tensile Strength in Bolts on Flange Connection 
Moment of inertia of a circle about its axis = 1-4 X r*. 
Diameter of bolt at root of thread = 0.40; area = 0.126. 

r* = (0.2)' 0.00016 

3.142 X .00016 

Ig = = 0.00126 

4 

The moment of inertia of a figure about an axis parallel to 
the gravity axis = Ig + Fd'. 
Ig = moment of inertia about the gravity axis. 
F = area of the figure, 
d = distance between the two axes. 

The flange is put on in such a manner that the neutral axis 
passes through two of the bolts and the other four are each 2.06" 
from the axis. 
Moment of the four bolts off the axis = 

4 (0.000126 + 0.126 X 2.o6 J ) 
— 2. 1395. 
Total moment of inertia 

= 2 X .000126 + 2.1395 
= 2. 1397 or 2.14 
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Considering the point of the tube forward of this flange as a 
free body, there is a force of 319 lbs., which has a lever of 53.1". 
Moment = 53.1 X 319 

= 16940 inch lbs. 
For any beam 

Pi 
M = — 
e 

M = moment of flexure 
= 16490 

p = maximum stress per square inch 
I = moment of inertia of the section 
= 2.14 

e = distance of outermost fiber from the neutral axis 
2.06 

p = 16940 X = 16,500 

2.16 

Ultimate strength of bolts 

= 85,000 lbs. per square inch 
85,000 

Factor of safety = =5.1 

16,500 

Torsion tube has to resist the same forces. 
Tube is 31-4" diameter with walls 0.125" thick. 
Moment of inertia of a ring about a gravity axis 
= i-4MrI 4 — r2*) 
A 

Ig = - [(1.625)*- (1.5) 4 ] 
4 

= 0.7854 (6.975 — 5.062) 
= 1.501 
e = rl = 1.625 

1.625 

p = 16940 X = 18350 

1.501 

85,000 

Factor of safety = 

18,350 
= 4.64 



R. A. C. Wants Rear 

Lights for All Vehicles 

Royal Automobile Club of the United Kingdom is agitating for 
the enactment of a law compelling all vehicles, horse-drawn 
as well as motor-driven, to carry red lights at the rear after 
nightfall. Legal Committee indorses movable headlights. 

THE General Committee of the Royal Automobile Club of Lon- 
don has received an expression of opinion from the Legal 
Committee concerning the use of headlights to move with the 
steering gear. The opinion is that "if headlights are fixed so as to 
move with the direction of the car, in such a manner that the 
rays would at all times be projected in a straight line in the 
direction in which the car was intended to proceed, there would 
be no breach of the regulations of the Local Government Board." 
In view of the urgent need in London for the rear-lighting of all 
vehicles at night, the General Committee of the club has re- 
solved to begin an active campaign to urge and encourage the 
use of a red light not alone upon automobiles, but upon all horse- 
drawn vehicles, including pantechnicon vans, farm cars, wagons, 
etc., as well as motor-cycles and other pedal cycles. The com- 
mittee will make a special effort to enlist the co-operation and 
influence of the local authorities in country districts, farmers' 
associations and cycling organizations in order to spread the 
crusade and make it general throughout Great Britain. 



The International Agricultural Exhibition which has just 
closed in Buenos Ayres was the occasion of some fine automo- 
bile exhibits, but chiefly of British-made motor cars. 



It Stands to Reason — 

That metal-to-metal discs for clutches will give trouble if 
slipping is indulged in — the edges of the plates will fray 
out. 

That clutches are not intended to be lubricated — the oil will 
induce slipping. 

That the liquid used in multiple disc clutches is not a lubricant ; 
it is made of lubricating oil and kerosene. 

That the liquid, when it wears out, must be removed from the 
clutch housing, otherwise it will gum up the discs. 

That fabric facings for clutch discs will adhere to each other 
if they are not kept apart when the car is in storage. 

That trouble is not overcome by hiding it in a housing; keep 
the inside of the housing free from foreign matter. 

That a sweet-running automobile will be of the imagination un- 
less the clutching mechanism is given its measure of care. 

That the transmission gear and the differential system must be 
overhauled and cleaned out at sufficiently frequent inter- 
vals, otherwise the parts will gum and stick. 

That too much oil in the live rear axle means that some of it 
will drip down over the spokes of the road wheels and 
land on the tires, to the detriment of their life. 

That there is nothing under the sun that will kill tire life so 
effectually as oil. 

That the appearance of an automobile is much marred when it 
is smeared over with worn-out lubricating oil and the 
grease that comes from the chauffeur's hands. 

That the grease can be washed off the body by using caustic 
materials, but the delicate tint departs on the same train. 

That the way to keep a body looking up to its original sparkle 
is to avoid smearing the surfaces with grease. 

That washing is a sufficiently detrimental process if clean mud 
is all that has to be taken off. 

That mud and grease make a cement that is death to the ap- 
pearance of the car. 

That tops show neglect — the appearance tells the story. 

That the fabric of which a top is made is poor material to 
withstand the ravages of grease. 

That the rubber compound, which is frictioned on the layers of 
the fabric of which the top is made, deteriorates under a 
grease spot. 

That the grease spot is a snare for dust, and it makes an in- 
delible mark. 

That tops are damaged in other ways by neglect in that the 
bows are broken and the fabric is crumpled when the tops 
are not done up. 

That a good automobile with a top in need of attention looks 
like a rag-tag. 

That it takes but a moment to fold the top back, iron out the 
creases, strap it down and adjust the cover into place. 

That the cover becomes a receptacle for a bushel of dust, un- 
less the flap is buttoned over the front and the dust is ex- 
cluded thereby. 

That some tops are so made that the automobilist is not of 
earthly clay who can get any good out of them. 

That a few dollars more would suffice to purchase a real top, 
and the appearance of the automobile would be perceptibly 
better. 

That all tops look very much alike in a dark basement ; take 
them out where they can be seen ; do this before making 
the purchase. 

That the bows should be strong and well ironed ; this is not the 

case in some examples. 
That the strap should not be made of imitation leather: such 

fabric goes with an imitation top. 
That the color of the fabric does not always harmonize with 

the motif of the body. 
That art has its place even in a top. 

That it is a shame to highly finish a body and cap it with a 
wretched top. 
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Advance 



Dealing with the Question of Increased Efficiency 



C. Faroux, in the following article, which appeared 
recently in "La Vie Automobile," deals with the 
question of the increased efficiency to be obtained 
by the correct advance of the ignition, showing by 
diagrams the different firing positions and the maxi- 
mum pressures resulting, introducing the new Bosch 
magneto with automatic advance, illustrations of 
which are given. 

SHOULD the ignition be fitted with a variable advance? If 
the question is couched in these words it is a difficult 
matter to answer, but if the inquirer wishes to know 
"Does the motor efficiency increase if the ignition is advanced?" 
then the reply is decidedly in the affirmative. Koerting, who is 
a great technician on internal combustion motors, has recently 
established the fundamental relations between the inflammability 
of the carbureted mixture, the size of the combustion chamber 
and the number of revolutions of the motor. 

Supposing v to be equal to the speed of inflammation (speed 
of the propagation of the wave of explosion), / the length of 
the flame (that is, the total length of the compression chamber) 
and n the number of revolutions per minute. 

Examine for a moment the diagram shown in Fig. I. The 
maximum pressure at the moment of explosion, which is equiva- 
lent to the completion of the inflammation, will be found to be 
the point a of the diagram. 

During the time that the inflammation is taking place we have 
/ 

t = — (quotient of the length of the course and the speed of the 
v inflammation) 



an angle traveled by the crankshaft: 




Fig. 3— Bosch magneto with automatic advance. A shows the magneto 
seen from the driven end, in which P is the spring driven through a scries 
of plates. H shows the armature and the automatic advance mechanism in 
which A is the driving shaft carrying the helicoidal weight; M. the bronze 
weight; P, part on which the driving pinion is fixed and which is affected 
by the weight. C shows a complete Bosch magneto with automatic advance. 
The small cover permits the driver to properly lubricate the mechanism 



/ 

P = n t = 360 = n — degrees (1) 
v 

and supposing the connecting rod to be infinite, the position cor- 
responding to the piston 

x = r (1 — cos/3) 
r is the radius of the crank. 

Now, supposing that all other conditions are equal, if one were 
to double the number of revolutions n the size of the angle f> 
traveled by the crankshaft during the travel x of the piston 
until the inflammation is completed grows to 

i 

a = 2 x 360 n — degrees 
v 

y — 2 (/ — cos a) 
and the pressure of the explosion does not reach beyond the 
point b. The angle of the inflammation, therefore, has 
doubled with the 
number of revo- 
lutions. 

The surface a b 
c expresses the 
loss of work caused 
by the inadmiss- 
ible speed of the 
crankshaft. The 
formula (1) shows 
the method of 
overcoming this 
loss, and it con- 
sists of either in- 
creasing the speed 
of the inflamma- 
tion v or diminish- 
ing the value of L. 

While on this 
subject it is well 
to note: 

1. That the 
compression of the 
mixture is advan- 
tageous. 

2. That it is as well to employ simple forms of combustion 
chambers with the spark plugs placed in the center of the body 
of mixture; that is to say, with hemispherical cylinder heads and 
high compression. 

Hemispherical Types of Combustion Chambers Are 
Much in Favor for Three Reasons: From the 
Point of View of Efficiency, Facility of Water- 
Cooling and Ignition Facilities. 

There is another means of decreasing the losses of work 
referred to above. This means is by causing the maximum 
pressure of the explosion to come nearer to the dead center, 
which can be effected by advancing the ignition. 

If a given mixture, difficult to ignite, requires for its complete 
inflammation a period corresponding to the angle of lift of 
the crankshaft, as seen in Fig. 2, it is evident that the 




Fig. 1 — Comparisons of diagrams obtained from 
a motor turning at n revolutions per minute 
(maximum pressure at a. the crankshaft having 
traversed the angle P from the too dead center), 
and a motor turning at 2 n revolutions (maximum 
pressure at a with the crankshaft having traversed 
the angle a larger than the angle P , the ignition 
taking place on the dead center 
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pressure of the explosion is produced at the point a in the dia- 
gram. If the ignition commences, instead of on the dead center, 
before the end of the compression stroke, for example, at the 
position 0 of the crankshaft, the flame travel which results 
without change of speed is already terminated by the time the 
crankshaft has traveled through the angle a 0 , and in conse- 
quence the maximum pressure position on the piston is brought 
back from the point a to the point b, which is nearer to the dead 
center. 

Besides, advancing the ignition shows a gain in work corre- 
sponding to the difference between the surfaces a b c and c d e 
independent of the direct consequences of anticipated flame 
travel. The benefit to be derived will cease when the areas of the 
two surfaces become equal unless practical considerations, by 
which is meant knocking, do not previously intervene. 

The Most Advantageous Moment for Ignition Depends 
as Much on the Nature of the Charge as the Size 
of the Combustion Chamber as Well as on the 
Speed of the Crankshaft. 

It is this last consideration that particularly interests us, as 
the faster the motor turns the .more advantage can be obtained 
from the advance of the ignition. It would be as well to ex- 
press this numerically, which will better explain matters. Taking 
the conditions of a motor that exacts more than another that the 
spark be varied ; that is to say, one with / large (/ being, as 
before stated, the maximum length of the combustion chamber). 

In a motor with 

I) I symmetrical valves 

and a ioo-milli- 
meter bore (3.9 
inches), for ex- 
ample, if the spark 
plugs are placed, 
as is often the 
case, over the in- 
take valves, the 
maximum length 
of the combustion 
chamber can be as 
long as 16 centi- 
meters (6 5-16 
inches). On the 
other hand, the 
speed of flame 
travel of the mix- 
ture, which is ex- 
tremely variable, 
can, dependent 
upon the condi- 
tions, vairy from 
4 to 22 meters 
per second (13 
to 75 feet per 
second). This last 
figure is not obtained except under certain conditions, and taking 
the number of meters to be 8 (about 25 feet) it will be nearer 
to that obtained under normal conditions. 

If there / = i6c|m 
v = 8 

according to the formula (/) given before, we find 

n = 500 revolutions, an angle /9 = 36 degrees 
« = iooo " " " /3= 72 " 
«= 1S00 " " " /3 = io8 " 
n = 2ooo " " " £=144 " 
n = 2500 " " " 0=i8o " 

It is quite certain that these values can be lessened in practice, 
but it is possible to see their order of importance as well as the 
fact that the variation of ignition advance becomes a necessity 




Fig. 2. — Comparison of diagrams with and with- 
out ignition advance. If the ignition starts at the 
dead center, the pressure curve rises following 
d a the maximum pressure is at o and the crank 
has already traversed the angle a after the dead 
center. If the ignition starts before the dead 
center when the crank still has the angle P 
to traverse before arriving at the dead center, the 
pressure curve rises along e b and the maximum 
pressure takes place in 6 after the crank has 
traversed the angle after the dead center. If P 
is augmented, that is to say, more advance is 
given, it is possible to diminish o» and obtain 
the maximum pressure at the dead center 




Fig 4 — Design showing a method of obtaining 
automatic advance for the magneto 



of first order when 
the motor works at 
very varying fluctua- 
tions, which is the 
case in automobile 
motors. 

Care was taken at 
the outset of this ar- 
ticle to point out that 
the conclusions to be 
drawn were in the 

case that an increase of efficiency was a desideratum. There 
are two schools of automobile designers, both good in their way. 

There is the school that draws out the quintessence and in 
doing so even goes so far as to slightly complicate the mechan- 
ism, and then there is the school whose main endeavor is to de- 
liver to the clientele a simple car that will need as little care as 
possible. 

The Ignition Advance, when Placed Under the Con- 
trol of the Driver, has Proved Oftentimes More 
of a Detriment than a Blessing — Some Drivers 
"Play" with the Levers. 
These words are the keynote of the present theme. Ignition 
advance should not be placed in the hands of every driver, but is 
it not possible to have an automatic advance for the ignition 
system? Certainly, because the essential factor is the number of 
revolutions. There is nothing simpler than to fit to the shaft 
some centrifugal mechanism which by means of a sliding block 
and a spiral thread will allow an alteration to be made in the 
relation of the armature, and then there are numerous ways of 
doing this, and there are many that have been tried, as the ques- 
tion of automatic ignition advance is one that has received a 
great amount of attention at the hands of specialists in this 
class of work. 

It is evident that such a means of command should be certain, 
strong and, above all things, not easy to get out of order. At 
the same time it should take up as little space as possible. 

Referring to Fig. 4, the two bodies M fixed to the magneto 
drive-shaft rotate with the armature and are submitted to cen- 
trifugal force which tends to throw them out in the same way 
as an ordinary ball governor. A shaft A has a spiral thread, 
which is able to slide without turning in the shaft O attached to 
the driving gear, in the manner shown in the illustration. 

When the bodies M expand from their normal position, which 
takes place as soon as the angular speed of the motor has passed 
a certain limit, the shaft A is drawn by the action of the weights 
toward the magneto. But the spiral thread forces it to turn 
in relation to the driving pinion P in turning it. As presented, 
this form would offer several inconveniences, the main being 
that as the weights are attached by small arms which would 
in time wear, and throw the timing out. In the Bosch 
magneto, shown in Fig. 3, there is only one weight, thereby 
suppressing difficulty of setting, absence of levers and the weight 
being attached direct to the shaft. Several constructors, and 
they are a large number, have remained antagonized to auto- 
matic advance, claiming that it is complicated and that by the 
mere fact of increased angular speed the spark is hotter. From 
tests that have been carried out recently it has been shown that 
the heat of the spark is a negligible quantity and that it in no 
way showed the same results as the automatically advanced type. 



Point Concerning Gasoline Vaporization 

Gasoline out of the nozzle is more likely to be in stream forma- 
tion than as a spray, the stream being made up of a solid portion 
surrounded by torn-off globules, some of which are relatively 
large and the rest grading down to vapor size. The outer wall 
of vapor tends to hide the solid central stream and the larger 
chunks of gasoline which form between the solid stream and 
the vapor-like outer wall. 
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Canada's Capital Adopts 

Motor Fire Wagons 

After a thorough investigation of the subject the City Fathers of 
Ottawa have decided to go in for motor fire apparatus. They 
have made a start by entering into a contract for a combina- 
tion hose and chemical wagon, and will gradually increase 
the motor-driven equipment until the entire department has 
been so equipped. A saving of at least 40 per cent, in the 
running expenses of the department is expected to result. 

OTTAWA, CANADA, is going in for automobiles for fire 
purposes. The start has been made by the placing of a con- 
tract the other day for a combination hose and chemical wagon, 
the purchase price of which was $7,850. The City Fathers have 
proclaimed themselves as being imbued with the modern spirit, 
and even the most sanguine of their number admits that within 
twenty years from to-day the entire fire department of Ottawa 
will be equipped with the most modern fire-fighting apparatus 
that money can buy. 

The combination chemical wagon is to be an 80-horsepower 
machine. It is to have four wheels, the front wheels 36 inches 
high and 4 inches wide, the rear ones dual wheels 38 inches 
high, with an 8-inch traction, and a wheelbase of 130 inches. 
The chemical wagon will carry 1,000 feet of hose; two tanks, 
each with a capacity for holding 35 gallons of a chemical 
for extinguishing fires, besides extension ladders, and the usual 
supply of accessories. Ten firemen will be able to ride on the 
wagon and the intended speed of the vehicle is 50 miles an hour. 
By the introduction of automobile fire apparatus to replace the 
horse-drawn equipment now in use the Municipal Government 
of Ottawa expects to save at least 40 per cent, in the running 
expenses of the fire department. 

Ottawa is, however, no exception among the Canadian cities 
to have gone in for automobiles for fire purposes. Hamilton has 
its order in for one machine, New Westminster has two in opera- 
tion, Victoria possesses two, Prince Rupert has two, while there 
are no less than eleven being successfully operated in Van- 
couver. 



Extended Scope of Elec- 
trical Equipment 

Illustrating small electric motors that are designed for use in 
valve grinding and similar ventures, and discussing the con- 
siderable range of portable tools, not only in the plants where 
automobiles are made, but in the private garage, affording 
opportunities to the owner to reduce the cost of maintenance, 
first by preventive measures, and second by the presence 
of facilities such as will permit him to undertake the making 
of repairs without helping to support a public institution. 

INTRODUCING electrical equipment into the plants of the 
makers of automobiles has been at a slow but steady rate, 
beginning with the use of electric motors to drive groups 
of machine tools, extending the scope of these drives to the point 
where individual motors were placed on 
the respective tools, and finally producing 
combinations of electric motors with tools, 
thus making it possible to move the tools 
to the work, rather than to bring the work 
to the tools. 

The principle of bringing the tools to 
the work was introduced some years ago 
in connection with the larger undertak- 
ings, and it was found to be of excellent 
advantage to proceed along these lines. 
But if advantage resides in this method 
Fig. 1 — Electrical of procedure in the plants where heavy 

drill that can be used • . • , . . . , 

as a valve-grinding equipment is produced, it is not too much 
tool with either osci!- t0 expect that the advantage will be multi- 

lating or routing f , . , 

movement plied it small motors equipped with suit- 




able tools are given to each of the workmen, if only it 
may be said the condition designated as "portability" is 
fittingly represented, and the workman is permitted to accom- 
plish the successive operations with speed and precision, without 
having to move the work. In this way it is possible to surround 
a given undertaking, using a number of men simultaneously, each 
performing necessary operations without interfering with ad- 
jacent operations. 

In some of the plants where automobiles of a high character 
are being made the first operation is to gather the side bars and 
cross members of the chassis, collecting enough material for 
50 or 100 automobiles, preferably the latter, in a lot, and the 
gangs of men who are assigned to assembling the chassis frames 
rivet the members together, using muffled types of rivet heaters 
and pneumatic riveters, so that, if a hundred chassis frames are 
to be assembled, a hundred gangs of men may start at a common 
time, and the work progresses step by step, each gang keeping 
up with the leading team, not unlike the plan that has been 
worked out in the erecting of buildings, utilizing bricklayers on 
the walls, the pace 
being set by the 
most skilled of the 
men occupying the 
end positions. 

The chassis frames 
as riveted together 
stand in a row just 
where they are to 
remain until the au- 
tomobiles are com- 
pleted, ready to be 
taken to the testing 
department to be 
tuned up. The pneu- 
matic riveting ma- 
chines were found 
to be of such great 
advantage on ac- 
count of their portability and other desirable characteristics that 
a positive want was created for other forms of portable tools for 
the purpose of continuing the gang system by means of which 
the simultaneous 
building of all of 
the automobiles of 
a given lot could be 
furthered. 

Small electric mo- 
tors were investi- 
gated with a view 
to working out a 
plan of this char- 
acter, and, as expe- 
rience lent facility 
to the enterprise, 
the range of uses of 
these electric motors 




Fig. 2 — Special equipment that can be 
used in connection with the Pioneer valve 
grinder and drill as shown in Fig 1 




Fig. 3 — Showing an operator using the 
portable electric machine for grinding in 
the valves 



was broadened, and it was also found that the limit receded in 
proportion as special jigs and fixtures were contrived for the 
guiding of the tools in the accomplishing of the work. In the 
Cadillac plant at Detroit, for illustration, the electric motors are 
built as independent units, the transmission gears are completed 
on a unit basis, and in like fashion the live rear axle and the 
front axle units are made, and as these units are brought to the 
assembling room, following the erection of the chassis frames in 
gangs in the manner as above described, they are picked up by 
suitably contrived hoists, and, limiting discussion to the motor in 
a given case, for illustration, after it is picked up and placed 
over the chassis frame, a fixture is brought into play and port- 
able electric drills are used to drill the holes in the chassis frame 
to accommodate the fastening of the motor, so that when it is 
dropped down onto the frame it is brought to rest and bolted 
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into place with such great precision that any motor of a given 
model made in the plant will fit any chassis frame for which it is 
designed, thus catering to the principle of interchangeability 
without departing from the principle of simultaneous and pro- 
gressive gang operations in the erecting department. 

Overhead Charges May Be Trimmed by Reducing 
the Initial Cost of the Shop Equipment Through 
•the Use of Portable Tools, Utilizing Small Elec- 
tric Motors as Driving Members and as the 
Frame by Means of Which the Tools are Sup- 
ported. 

When the last word has been said, it will be seen that the most 
effective machine tool that it is possible to employ is the one that 
comprises the power for driving purposes and the tool for 
cutting work. Anything that will eliminate long mechanical 
transmission systems and masses of metal in the shape of ma- 
chine tools will cut down the initial investment and reduce the 

mechanical losses 
during the period of 
operation. These 
measures will in- 
fluence the over- 
head changes, first 
by reducing the 
measure of the in- 
vestment, second by 
reducing the total of 
the depreciation, 
third by favorably 
operating upon the 
upkeep cost, and 
finally by hastening 
the work, since a 
plurality of men are 
permitted to do op- 
erations simultane- 
ously on each unit 
that is being fin- 
ished. It may be seen at a glance that a small electric motor, if 
it will serve for the drilling of a hole by the simple expedient 
of putting a socket on the end of the driven shaft of the motor 

and placing a drill 
in the socket for use 
in drilling the hole, 
using a jig to guide 
the work, is a rela- 
tively inexpensive 
tool as compared 
with a drill press 
that must be big 
enough to accommo- 
date the unit that is 
being built up, even 
though the hole 
that is to be drilled 
is so small that a 
little portable drill 
will be more sensitive and satisfactory than the big tool that has 
to be large because it must accommodate the unit based upon 
its proportions, which bear no relation to the size of the hole 
that has to be drilled. The new idea is infinitely more efficacious 
than the old plan, and certainly the portable tool, weighing per- 
haps a hundred pounds, including the source of power in the 
form of an electric motor, will be a minimum investment as 
compared with a 2,000-pound drill press, an array of shafting 
and belting, and finally an electric motor or other source of 
power, placed remote from the point of its use, as represented 
in the old idea. 




Fig. 4— Type B Pio- Fig. 5 — Type A Pio- 
lve-grinding neer valve _ grinding 



n e e r 

tool with centrally lo 
cated spindle 



tool of the offset spin- 
dle type 




ng 

as a polishing tool for small Darts and in- 
accessible places. An extended switch is 
supplied 



Take a Lesson from the Building of Battleships — 
They Cannot Be Lifted and Placed Upon the 
Platen of the Tool Because They Are Too Big 
and Cumbersome, so That They Are Built Up in 
Stocks, Utilizing Portable Tools. 

The new idea, so called, is really very old, and in shipyards, 
from the earliest time of the building of vessels, the practice has 
been to bring the material to the place of assembling, and 
through the good office of portable tools continue the task to 
completion with never a thought of moving the work about to 
accommodate the fixed location of the machine tools. In these 
days, in the well-equipped plants, traveling cranes and like equip- 
ment permit of the handling of the most weighty parts, enabling 
one man to supply the needs of a whole department in this 
respect; but despite the progress that has been made, the room 
for improvement is mighty, and evidence of lack of appreciation 
of the broad principle of this operation is seen in many places. 

An example of a portable tool with multifarious uses can be 
seen in the accompanying illustrations. It has the appearance of 
an ordinary electrical drill, but, besides being suitable for every 
purpose that an electrical drill can be put to, it can be used 
at the same time as a valve-grinding tool. Figs. 4 and 5 show 
the tool as fitted out for this purpose alone. The tool is placed 
over the valve as shown in Fig. 3 and by pressing a knob switch 
under the control of the operator's left hand the spindle has a 
continuous back-and- forth movement and a complete ti'rn is ob- 
tained by means of the handle at the side. The weight of the 
tool is such that it gives the right pressure on the valve against 
the seat and exerts an even pressure, which it is impossible to ob- 
tain by hand methods. 

The type B C shown in Fig. 1 is a combination machine capable 
of either a back-and-forth movement as in the type A and B or 
of a rotating movement as given in any portable drilling or 
polishing machine. The top handle is made so that it can be 
either held in the hand or braced against the chest, and the two 
side-handles enable the operator to hold the machine steadv 
when it is used as a drill. The control is by a switch conven- 
iently situated. The chuck is made to accommodate various tools, 
and included in the outfit are the tools as seen in the illustra- 
tion together with cord and plug to fit any lamp socket, a tool to 
fit valves and a drift for removing tools. A special equip- 
ment can also be furnished as shown in Fig. 2. The s^and with 
a large base holds the drill and with the aid of a flexible-shaft 
huffing wheel and extension switch polishing and drilling in in- 
accessible places can be done. A device for right angle drilling 
will be noticed. This tool is suitable for private garages as well 
as workshops, as it fills the place of a buffing machine, emery 
wheel drill and valve grinder. 



Taxameters on Horse Cabs 

By equipping their vehicles with these devices, the owners of 
horse-drawn cabs in the German and French capitals have 
reduced the fares for travelers, with the result that they 
are regaining some of their lost patronage. 

BERLIN and Paris alike have solved the problem of the horse- 
drawn cab and the taxicab through a very simple process. 
In both cases the drivers of vehicles are compelled to carry taxa- 
meters. The result is that the horse-drawn cab costs the "fare" 
from a quarter to a third less than the motor car. As a conse- 
quence, both forms of vehicles are seen in use. Many persons 
who have not formed the rush-habit so common to the modern 
world's inhabitants choose a hansom or a drosky, particularly 
if the day is fine. 



If you mistake a "used" automobile for the nucleus of a 
honeymoon, you, as the groom, will surely pray for a divorce 
from a peck of trouble. 
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Kick Coil Has a Single Wind- 
ing 

Editor The Automobile: 

[2,662] — I desire to make a kick coil, 
so-called, and would be glad to have you 
tell me how to do the work. What size 
and how much wire will I use? 

Philadelphia, Penna. Beginner. 

Figure I shows a section of the coil. 
The core, of soft iron wire, in a bundle, 
using No. 10 B. & S. gauge, is bound 
around by insulating tape. Place a red 
fiber washer at each end as shown. Get 
three-quarters of a pound of double-cot- 
ton, insulated, No. 38 B. & S. gauge copper 
magnet wire, and wind the same in place, 
making a good job of it so that the wire 
will not take up too much room. Then 
wind tape over the wire, taking care to 
bring the two ends of the winding out, 
soldering on a No. 18 B. & S. gauge cop- 
per terminal wire, using a rubber insulated 
grade of the same for this part. 



What Some Subscribers Want to Know 



How to Remove Core-Sand 
From the Water Jackets 

Editor The Automobile: 

[3,663] — We are making cylinders for 
the first time in a small foundry that 
has been devoted to general work, and the 
question with us is to be able to remove 
the ore-sand from the water jackets. 
What would you advise? Foundryman. 

New York. 

The best way to remove the core-sand 
from the cylinders is to use a sand-blast 
equipment in the manner as shown in 
Figure 2. The tank for the sand can be 
located at any convenient point, and the 
hose may be of considerable length, reach- 
ing to the work. It is desirable to place 
the work in a tight room on account of 
the dust that is raised during the bom- 
bardment of the work by the sand during 
the process. 



Leather Facing of Cone Clutch 
Charred 

Editor The Automobile: 

[2,664] — I am having trouble with 
the clutch of my automobile. The last 
trip that I made before putting the car 
away in the Fall was over heavy roads 



with quite a number of difficult grades, 
and my clutch received an extra measure 
of hard work .which it showed by a slip- 
ping tendency toward the end of the run. 
I thought very little of it at the time and 
put the car in dead storage for the Winter 
without giving it an overhauling. Every- 
thing seems to work all right now except- 
ing that the clutch slips, and this you will 
understand it an intolerable difficulty that 
I must overcome. I am loath to send 
the automobile to a repair shop for fear 
a crop of imaginary troubles will be 
found, and the cost of operation, which 
has been reasonable up to the present 
time, will be boosted in consequence. 





OU-Paper Insula 
Core of Soft Iron Wire 




Fig. 1.- — Section of a kick coil showing the method of manufacture and 
the relation of the soft iron wire core, paper insulation and the cotton 
insulated winding 



Fig. 2 — Method of removing core-sand from 
the water jackets by means of a sand-blast 
equipment 



Would it be possible for me to repair this 
clutch? I am a fair mechanic. 
Boston, Mass. Mechanic. 
There is no reason why you should not 
reface the clutch, using chrome leather of 
about the same thickness as that which 
was employed originally, which leather 
you can get from a dealer in products of 
this character. Dissemble the clutch, 
which is a matter of a couple of hours' 
work for yourself and a helper; remove 
the old leather, and in putting the new 
leather on, fasten it at one end, utilizing 
the old fastening holes and copper rivets, 
and then by means of 
a clamp stretch the 
leather over the clutch, 
hammering it down 
with a mallet as you 
go along, and rivet one 
bent at a time until you 
work around the per- 
iphery, completing the 
undertaking. Be sure 
and replace the springs 
that the maker put 
under the original 
facing so that the 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
tide of the paper only, riving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



leather will be pressed out, thus making 
intimate contact during operation. When 
the new facing is in place, you might 
apply a good grade of harness dress- 
ing with a brush, and give the clutch 
light service for a day or two, but if you 
find that the harness dressing is in excess, 
causing the clutch to slip, you can get rid 
of this excess by dusting talcum over the 
surfaces, using very little of it, of course. 



Knuckle Pin Bushings Are Too 
Thick 

Editor The Automobile: 

[2,665] — My automobile, which is an 
1908 model, is still doing good work, ex- 
cepting that the front wheels wobble, and 
after tightening up the steering linkage 
joints all around, and taking the lost 
motion out of the steering gear, I still 
have the trouble of which I complain, and 
I begin to think that it will be impossible 
for me to cure this evil. The pin that 
holds the knuckle seems to be in good 
shape, but instead of using ball bearings 
in the knuckle, bronze bushings were em- 
ployed, and they were originally about one- 
quarter of an inch of thickness of wall, 
and I observe that the walls have crushed 
out, making the bearing hole pronounced 
elliptical. I suppose I can replace these 
bushings, but in view of the fact that the 
metal originally used failed to stay, as- 
suming that it was a good grade of bronze, 
I am at a loss to know how I can make a 
good repair. What kind of bronze will 
you use in making this repair, if, in your 
judgment, it is worth while? 

New York City. Automobilist. 

The right material to use is phosphor- 
bronze cast from new metal, but the 
trouble in your case is due to the thickness 
of the walls of the bushings. You cannot 
hope to have the bushings wear well with 
such thick walls. If you will take a piece 
of drawn steel tubing about one-eighth of 
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The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of xood faith. 



an inch thickness of walls and use it as a 
backer for a phosphor-bronze bushing, the 
relatively thin bushing supported by the 
steel tube will serve for the purpose with- 
out "running" and a repair so made, which 
is not difficult, will undoubtedly give you 
good satisfaction. 



Use an Oil-Stone to Re-Face 
the Contact Points 

Editor The Automobile: 

[2,666] — My coil worked nicely for 
over a year, but now I experience trouble 
with the contacts — they are pitted. What 
is the best way to fix them? 

Cleveland, O. Reader. 

Figure 3 shows an oil stone of the 
ordinary variety, such as can be had at 
any hardware store at small cost. Drill 
a hole in the cover and tap it to fit the 
threads of the contact-screw, then face off 
the cover so that it will slide over the face 
of the stone. When the contact crew is 
in position, the little grinder so contrived 
may be used to face off the contact by the 
simple expedient of sweeping the cover 
over the stone and screwing down on the 
contact screw to generate the right degree 
of pressure. The time required to do the 
task is but slight, and the quality of the 
workmanship will be all that the occasion 
requires. 



Muffler Is Fouled— Clean it Out 

Editor The Automobile: 

[2,667] — The oiling system of my motor 
worked badly all last season and I now 
fear that the muffler is burned out. The 
power of the motor is considerably re- 
duced. Must I get a new muffler? 

Some Experience. 

Philadelphia, Penna. 

The muffler is fouled. The oil that you 
allowed to accumulate in the system all 
last season is still there. The only differ- 



ence is that it is in the shape of a semi- 
hard substance. Nothing remains but to 
take the muffler apart and scrape all of 
the surfaces, cleaning it thoroughly. Re- 
ferring to Figure 4, of a muffler, it will 
be seen that the muffler may be taken 
apart by unscrewing the fastenings at the 
end, and after dissembling it will be seen 
that the pipes on the inside are perforated 
with many small holes, and it is more than 
likely that nearly all of these holes are 
stopped up; they must be cleaned out and 
in addition to scraping the surfaces to get 
rid of the hardened foreign matter, it will 
be worth while to soak the parts in kero- 
sene oil, after which a solution of caustic 




Fig. 3 — Method employed in order to true up 
the points of the contact screws of the coil by 
using an oil-stone 

soda may be used with the expectation that 
the inaccessible surfaces within the tubes 
will be cleaned also. 



Information Needed on Various 
Subjects 

Editor The Automobile : 

[2,668] — Being a subscriber of The 
Automobile, I would like you to answer 
the following questions: 

1. When opening the throttle does it 
increase the amount of gasoline that flows 
into the carbureter, or the amount of gas 
which goes into the cylinder? 

2. What is the bore and stroke of the 
Blitzen Benz? 



3. Why is it that it is said that you can 
get more power from a double chain drive 
than you can get from a shaft drive? It 
seems to me as if it would be the same, for 
you have a short shaft and a differential 
in the double chain drive and you have a 
shaft and a differential in the shaft drive. 

4.. Why is it that motors are timed to 
explode before the piston gets over center? 

5. What is a full floating and semi- 
floating axle and what is the difference 
between them? 

Liberty, Ind. L. E. Howe. 

1. Opening the throttle increases the 
orifice through which the mixture of gaso- 
line vapor and air passes, consequently per- 
mits more gas to pass into the cylinders. 
It has no effect upon the amount of gaso- 
line. This is regulated by the needle valve 
in the flaot chamber. 

2. The bore and stroke is 155 mille- 
meters by 200 millemeters, which convert- 
ed into inches equals approximately 6}i 
inches by fft inches. 

3. You cannot get any more power out 
of the motor than there is in it and it is 
the motor that delivers the power in both 
examples. 

4. An answer to this will be found in 
an article appearing in this week's issue 
of The Automobile entitled "Automatic 
Ignition Advance." 

5. The difference between a full float- 
ing type and any other is that in the full 
floating type it is possible to withdraw the 
jackshaft after removing the hub cap. It 
should not be subject to any bending ac- 
tion but simply the torsion strain of the 
drive. In this type the axle casing is ex- 
tended inside the hub and the ball bearings 
are mounted thereon. 



Mathematical Considerations 
Involved in Steering Angles 

Editor The Automobile: 

[2,669] — Will you please inform me 
through your columns the mathematics in- 
volved in calculating the steering angle. 

New York City. George B. Mish. 

A reply to this question will be found in 
an article appearing in the last issue of 
The Automobile under the head of "Con- 
serving Tires." 




Fig. A — Sectional view of a silencer showing how the ends are attached to the main body by 
means of an internal rod and exterior nut 
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Meeting' Recurring Troubles 

Presenting a Series of tne Most Probable Cases 

A series of co-related short stories, accompanied by diagrams and characteristic il.us- 
trations, indicating the nature of, the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 



only way that the percentages of the fractions that 
compose automobile gasoline can be ascertained is 
in the fractional distilling process, which is too 
intricate for an automobilist to undertake. 




Fig. 43 — Stction of a 
valve in the intake 
manifold for use 
when the motor is a 
drag on the down 
grade 



When thi Brakes Fail on the Hill Use the 
Motor — Experienced automobilists in mountain 
work are alive to the fact that the facings on the 
brakes would soon wear out were they used con- 
tinuously without call- 
ing upon the motor to 
serve as a "drag." Re- 
membering that a motor 
has one power stroke 
to three strokes that 
produce "pumping" 
losses, it will be seen 
that these pumping 
losses may be taken ad- 
vantage of when an au- 
tomobile is going down 
a steep grade, to do 
which requires that the 
spark be cut off and the 
automobile thrown into 
low gear. Unless the 
hill is very steep the 
drag of the motor will 
be sufficient to snub the 
downward motion of the 
car. and the brakes may 
be saved from tbe wear 
and tear that would 
otherwise result. The 
only disconcerting thing 
about this plan lies in 
the fact that a "muffler shot" will follow when the 
spark is thrown on again, due to an accumulation 
of explosive mixture in the muffler. Referring to 
Fig. 43, of a section of a valve which may be 

C laced in the intake manifold between the car- 
ureter and the cylinders, it will be seen that by 
turning the valve to one position the mixture from 
the carbureter may pass through the shell of the 
valve and on to the cylinders of the motor in the 
regular way, but if the valve is turned to its second 
position atmospheric air will be admitted to the 
motor, and the passageway from the carbureter 
will be shut off. A valve of this description placed 
in the intake manifold controlled by a mechanism 
from the dash would permit of cooling the motor 
on every down hill by the cold air that would be 
admitted in the manner as stated, and the snub- 
bing action of the motor would supplant the brakes 
in their effort, thus conserving the automobile. 
The exact amount of the snubbing action might be 
varied at will by sliding the gears to any one of 
the positions available, it being the case that the 
motor will drag the most when the sliding mechan- 
ism is in low gear, and the amount of the drag 
will decrease as the gears are manipulated through 
the respective changes, being least on "high." This 
plan has the further virtue of keeping mixture 
out of the motor and the system beyond, unless it 
is ignited in the regular way: moreover, the 
economy of operation from the fuel point of view 
will be improved; nor is it too much to point out 
that carbon accumulations in the combustion cham- 
bers of the motor will be alleviated, due to the fact 
that fresh air, as it sweeps over the heated surfaces 
of the combustion chamber, will gather up some of 
the fr»r carbon and sweep it out through the ports 
and away. 



Carbon Accumi-i.atio.ns A«e Di e to an Excess 
of Gasoline — In the past there has been so much 
talk about the cracking of the lubricating oil and 
the formation of a deposit of carbon out of the 
same, that automobilists 
generally labor under 
the false impression that 
the excesses of carbon, 
of which they so justly 
complain, are due to the 
use of poor lubricating 
oil, or the flooding of 
the cylinders with the 
Fig. 44 — ./ gasoline same. It is highly im- 
torch employed in an probable that a pure 
experiment ' to ob- hydro-carbon lubricating 
serve the volatility of oil will deposit carbon 
gasoline in the combustion cham- 

ber space in sufficient 
quantity to give any trouble at all. If the 
lubricating oil is adulterated with resinous oil there 
may be some cause for complaint. Automobile 




gasoline is at tbe bottom of nearly all of the car- 
bon formation trouble, it being the case that this 
type of gasoline volatilizes but slowly at best, and, 
unfortunately, it is a fault of carbureters in gen- 
eral to deliver an excess of gasoline at the higher 
range of speed if the amount of the gasoline is in 
the right proportion at the low speed. For the 
purpose of illustrating the lack of volatility of 
automobile gasoline all that is necessary is to take 
a blow-torch, as shown in Fig. 44, fill it with 
automobile gasoline, light the torch in the regular 
way and set it down in front of a plate at a dis- 
tance of four or five feet from the same, and then 
by turning on the gasoline so that it squirts out 
with considerable pressure it will be found that 
the more volatile fractions of the liquid will burn, 
and the less volatile parts will strike the plate and 
fall down to the ground without burning at all. If 
this less volatile product is collected in a pan 
until there is a considerable amount of it, and it is 
then allowed to cool off, as a further proof of its 
non-volatile properties a piece of newspaper may 
be set on fire and thrown into this pan of liquid, 
only to find that it will quench the flame. The 
non-volatile part of the average automobile gaso- 
line mixture is not far from 50 per cent, of the 
whole content. 




Automobile Gasoline Is Composed of Several 
Fractions of the Distilling Process. — If the 
automobilist will go to a wholesale chemist's estab- 
lishment and purchase several samples of the 
hydro-carbon products, 
each varying in specific 
gravity from tbe other, 
Wfi " 'T»"\ »nd thereafter spill an 

^Ss^c^i&jgafltyi equal amount of the re- 

\ -il_ iT^gff 3XTlr\ spective fractions in 
Y~ TX dishes, as shown in Fig. 

•J tJ 45, he will find that 

the product of the low- 
est specific gravity, if 
placed in the dish G, 
will vaporize quicker 
than the product of the 
next highest specific 
gravity, as placed in the 
dish BC. and the same 
rule will apply to the 
dish BB, and BA, but the heaviest product, if 
placed in the dish K, will scarcely volatilize at all. 
This simple test merely goes to show that a com- 
posite mixture of all these distillates if used as 
automobile gasoline will give trouble in various 
ways unless the means at hand for its proper use 
take into account the fact that the lighter fractions 
will vaporize out of the body of the liquid, leaving 
the heavy residuum. 



Fig. 45 — Dishes on a 
table filled with hy- 
dro-carbon liquids of 
different weights, 
measuring the rate 
of evaporation 



Hydrometer Test of no Value From the Au- 
tomobilist's Point of View — In going to a whole- 
sale chemist for samples of the several fractions 
of the distilling process it would be with the ex- 
pectation that these 
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specimens would run 
hexane for the more 
volatile material, hep- 
tane for the next in the 
scale, and then in the 
order of increasing 
specific gravity to oc- 
tane, nonane, decane. 
etc. This rule would 
not hold in the case of 
automobile gasoline; the 
several fractions would 
be present in various 
percentages, which the 
hydrometer would fail 
to disclose, and refer- 
ring to Fig. 46, of 
a chemist's balance, if 
gasoline could be 
weighed in the manner as indicated, the hexane, 
which responds to the formula C« Hi«, it would be 
found that the quantity of the commercial sample 
of automobile gasoline required to balance the 
scale against a standard sample of hexane would 
be a less bulk than the hexane, but the scales would 
fail to tell the proportions of the fractions in the 
makeup of the commercial sample of gasoline. The 



Fig. 46 — Chemist's bal- 
ance used to illus- 
trate the weight of 
true gasoline as cow- 
pared with automo- 
bile gasoline 




Fig. 47 — Section of an 
oven illustrating the 
method of making 
coke, distilling off the 
volatile products 



How Coke Is Made Out of Automobile Gaso- 
line — In the ordinary course in coke burning, 
wood is put in a chamber and hermetically sealed, 
after which a fire is built in the grate under the 
chamber, and the wood 
is subjected to a dis- 
tilling process, remov- 
ing the volatile portion, 
and the product is 
coke. This process is 
shown in Fig. 47. To 
the average man it is 
difficult to understand 
that coke can be made 
out of a liquid as well 
as out of a solid. In 
the meantime, there is 
far more carbon in 
gasoline than there is 
in wood. It is a mere 
trick of nature to float 
over 80 per cent, of the 
carbon, which is the 
solid constituent of 
wood, in a liquid with 
hydrogen as the remain- 
ing constituent, but 
when this liquid, with 
its major content of 
carbon, is heated up in 
the absence of oxygen, 
the liquid "cracks" and the carbon is precipitated. 
When gasoline is mixed with air and placed in the 
combustion chamber of a motor, unless the air is 
in excess of the theoretical right amount for com- 
plete combustion, the part of the carbon that fails 
to find its oxygen mate 
will form into coke, 
and it will drop down 
on to the piston head 
or adhere to the com- 
bustion chamber walls, 
as shown in Fig. 48. 
How much carbon of 
the total that will pre- 
cipitate out in the or* 
dinary course depends 

(a) upon the proportion 
of air to gasoline, and 

(b) upon the volatility 
of the gasoline. In 
these days, when a 
considerable percentage 
of the gasoline is of 
the heavier constitu- 
ents, the tendency to 
the formation of coke 
in the manner as above 
described is accentu- 
ated, and this is all the 
more reason for desir- 
ing that the carbureter 
shall more perfectly 
mix the air and the 

gasoline, maintaining the ratio of these two media 
in the strictest conformity with the conditions of 
combustion that will result in the complete burning 
of the carbon, preventing the formation of coke. 




Fig. 48 — Section of a 
cylinder used to il- 
lustrate the making 
of coke out of hydro- 
carbon liquids in a 
motor 



In couplets Scavenging Is at the Bottom of 
Some of the Poor Performance of Motors — The 
time available for the removal of the products of 
combustion after the power stroke in the motor is 
too short to permit of 
complete scavenging in 
any case. How to 
realize the best possible 
condition of scavenging 
is the remaining prob- 
lem. In view of the 
fact that the piston does 
not sweep the whole 
space, some of the mix- 
ture, after it is burned, 
must depart under the 
force of its terminal 
pressure. After the ter- 
minal pressure dies out 
the part of the gas that 
is usually left behind is 
Fig. 49 — Part of a cyl- that which accounts for 
inder showing a the bad scavenging re- 
small diameter pipe lation complained of. 
on the exhaust side It has been found in 
leading to a receiver practice that the scav- 
enging condition may 
be improved by using a small-diameter pipe 
between the transfer port on the exhaust side of 
each cylinder of the motor, and a receiver, as 
shown in Fig. 49, In this plan, owing to the small 
diameter of the connecting pipe, the speed of the 
departing exhaust product is accelerated, and the 
exhausting "fluid** is compacted, and not unlike the 
performance of a "comet," the gas molecules per- 
sist in accompanying each other on the journey, 
and the tail of the gas body (comet) follows the 
head, and in this way the rarefied gas in the com- 
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bastion chamber at the tail end of the exhausting 
period follows in the train of the departing "fluid, ' 
thus more or less completely scavenging the space. 
It has been found under certain well denned con- 
ditions that a vacuum will reside in the cylinder 
after the exhaust leaves, which vacuum very readily 
fills with the incoming mixture, and the perform- 
ance of the motor from the power and thermal 
efficiency point of view is thereby much enhanced. 




Plan for Getting Rid of Non-Volatile Liquid 
— The scavenging problem is always more or less 
seriously interfered with on account of the pres- 
ence of the heavier constituents of the hydro-car- 
bons, and it has been 
suggested that the non- 
volatile portions of the 
liquid that entrains in 
the incoming air may be 
separated out in the 
manner as shown in 
Fig. 50, which is an or- 
dinary trap incorporated 
into the intake manifold 
in the same way that is 
employed in the separat-. 
ing of water from steam 
in the operation of 
steam engines. The 
liquid, in globule form, 
as it sweeps up through 
the manifold from the 
carbureter impinges on 
the baffle plate that 
partly obstructs the pas- 
sage of the mixture, 
and falls down into the cavity that is formed as 
the section shows, and passes through the hole at 
the low point into the pocket below, from whence 
it cannot escape excepting through the draincock in 
the bottom of the pocket. If some of this liquid is 
volatile it will vaporize ' in the pocket, and the 
vapor so formed, will pass up through the hole in 
the bottom of the depression and mingle with the 
train of incoming mixture, in which form it serves 
as fuel, and the idea of economy is thereby per- 
petuated in this plan. 



Fig. 50 — Section of an 
intake manifold 
showing a trap for 
the non volatile li- 
quids 




Fig. 51 — Illustrating 
the mobility of 
liquids as they are 
affected by tempera- 
ture 



Cylinder Lubxication Is Attended by Diffi- 
culties — The presence of a good carbureter on a 
motor is essential to the success of the undertak- 
ing, but however well contrived the carbureter may 
be, it will be of small 
avail if the mixture is 
unbalanced between the 
rime that it leaves the 
carbureter and the in- 
stant when it departs 
from the cylinder on 
the scavenging stroke. 
If it may be assumed 
that the gasoline phase 
of the problem is welt 
cared for, it remains to 
examine into the use 
of the fuel, and the 
first thing to consider 
from this point of view 
is the fact that the 
mobility of the lubri- 
cating oil should be constant. The idea of mo- 
bility is illustrated in Fig. 51, showing two hogs- 
heads holding molasses, and for the sake of argu- 
ment let it be assumed that one hogshead is having 
its molasses run off in January and the other one 
in July. That the January molasses will run slow 
is a well appreciated fact, and that the July 
molasses will be attenuated follows in view of the 
difference in temperature. The reason for this 
performance lies in the lack of mobility of the 
molasses; it thickens up when it gets cold, and it 
thing down when it is heated up. If lubricating oil 
has this property it is lacking in value for cylinder 
lubricating work. Lubricating oil that has an un- 
due tendency to thin out when it is heated is likely 
to flash at the high temperature that obtains in a 
motor cylinder; moreover, in view of the fact that 
piston rings are rarely ever actually tight, it is 
but a step to the conclusion that lubricating oil of 
a constant mobility, if it is initially of the right 
consistency will serve 
as a packing for the 
piston rings and pre- 
vent leakage of the com- 
bustible from the com- 
bustion chamber around 
the rings into the crank- 
case. 




Fit. 52 — Section of a 
pat-top piston as 
used in some types 
of motors 



Thermal Efficiency 
Will Be High or Low, 
Depending Upon the 
Shape of the Chamber 
— In explaining the ex- 
cellent performance of 
a motor, it is common 
practice to refer to the 
general design of the 
same, and to attribute 
the excellent perform- 
ance to the type of 
motor without noting 




Fig. 53 — Section of a 
piston with a slight- 
ly elliptical head 
which is in common 
use in motors 



the details of the de- 
sign. No matter what 
type of motor is em- 
ployed the performance 
will be mediocre unless 
the details of design 
are fittingly contributed. 
The amount of heat 
that will escape from 
the combustion cham- 
ber to the water jacket 
and the exterior gen- 
erally depends upon (a) 
the temperature resid- 
ing within, and (b) 
the area of the flame- 
swept surface. The area 
of the flame-swept sur- 
face will depend upon 
the shape of the com- 
bustion chamber and 
the contour of the pis- 
ton head. If the com- 
bustion chamber is 
domed spherically the area will be the minimum. 
Other shapes are less efficient in this regard. Re- 
ferring now to the heads of the pistons, Fig. 52 
shows a flat head, offering the largest area and the 
greatest tendency to 
disrupt. Fig. 53 pre- 
sents a slightly ellip- 
tical bulge, which _ is 
much used in practice 
in conjunction with 
spherical heads of the 
combustion chamber, af- 
fording about the right 
compression space. Fig. 
54 is a plan that is dif- 
ficult to use because it 
infringes upon the com- 
bustion space and re- 
quires the distortion of 
the dome of the cylin- 
der proper beyond the 
ordinary necessity, and 
Fig. 55 is the reverse 
of Fig. 54, and while 
the idea has been used, 
it interferes with the 
proper adjustment of 
the combustion chamber 
space, and is scarcely 
to be used under the 
conditions of compression that obtain for automo- 
bile gasoline. 



cumstances, and far too soon preignition will be 
the last stage of a much-dreaded disorder. 




Fig. 54 — Section of a 
piston with a spheri- 
cal head which is 
used in a few mo- 
tors 




Poorly Contrived Splash Systems Upset thi 
Mixture Balance — While it is recommended thai 
the amount of lubricating oil used be sufficient for 
every purpose the fact 
remains that there is a 
great difference between 
profuse lubrication and 
an uncontrollable splash. 
Fig. 56 shows a section 
of the lower half of a 
motor case, and a lubri- 
cating oil throw of the 
connecting rod head, 
showing the scoop on 
the cap dipping in the 
lubricating oil, and the 
level that the oil as- 
sumes when the auto- 
mobile is traversing a 
grade or slipping down 
Fia. Si— Depicting an a hill is shown by 
inverted spherical dotted lines. This sys- 
head of a piston tern might be desig- 
which has been used nated as a controlled 
experimentally splash, but if the lubri- 

cating oil rests in the 
bottom of a pan it will 
pile up at the low point, excepting when the auto- 
mobile is traversing a level, hard road, and ex- 
cesses of the lubrication will be splashed furiously 
against the walls and 
up into the piston, and 
some of this excess oil 
will be sucked by the 
piston rings during "in- 
spiration," resulting in 
the unbalancing of the 
mixture and a trouble- 
some series of inci- 
dents, not among the 
least will be mentioned 
carbon formations in 
the combustion cham- 
ber on account of the 
glue - like consistency 
Fig. 56 — Section of the of the deposit so 
lower half of a crank formed, and the fact 
case showing an oil that silicon and other 
channel accommodat- earthy dusts which come 
ing the scoop on the i n with the mixture will 
end of the connect- be arrested in their 
ing rod migration and will add 

to the cement-tike for- 
mation that ordinarily passes current as a 
carbon deposit. The motor will soon indicate a 
cranky condition of performance under these cir- 
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Proper Scavenging Depends Upon Good Valve 
Timing — If, after proper precaution has been taken 
in the devious ways, a motor persists in acting in 
an unruly manner it will be worth while to examine 
the timing of the valves 
and to Bee if they open 
and close as they 
should. In the taking 
down of the motor, 
since the halftime gears 
have to be unmeshed, 
workmen of poor skill 
forget to mark the 
meshing teeth in the 
manner as shown in 
Fig. 57, by means of 
Fig. 57 — Plan of the spotting with a tool at 
half-time gears show- A for the magneto 
ing how they sliould gear, and B for the 
be marked to keep halftime gear, and when 
track of the meshing the motor is reas- 
teeth sembled workmen of 

this type use their im- 
agination, hoping that 
they will arrive at the proper meshing of the teeth, 
but the process is futile. The gears should be 
properly marked before the teeth are unmcshed, 
but if this ceremony is dispensed with and the 
motor performs in an ugly way after it comes 
back to the owner from the repair-shop it will re 
main for him to investigate the setting of the 
gears and the timing of the magneto, when, if he 
finds that the teeth of the halftime train are 
wrongly meshed, he will have to remesh the gears 
to accord with the obvious needs, and it is sug 
gested here that he take a spotting tool while the 
opportunity affords and do the work that the re- 
pair-man is in duty bound to complete if he ren- 
ders a bill for a proper undertaking. 

A Weak Ignition May Be at the Bottom of a 
Poor Performance — -In the canvass of the motor 
situation it is not enough to rely upon a mere mag- 
neto at being a fitting source of the ignition work. 

In the course of time 
the magnetism of the 
permanent magnets of 
t h e magneto recedes 
sufficiently to warrant 
having these members 
remagnetized. Fig. 58 
presents a diagram of 
an easy plan whereby 
the owner of an auto- 
mobile may take the 
magnets off the frame by 
the simple expedient of 
unscrewing the holding 
bolts, and after wind- 
ing a coil of perhaps a 
hundred turns of No. 
18 B. & S. double cot- 
ton-wound magnet wire, 
which is always of cop- 
per, the coil is slipped 
over one leg of each 
permanent magnet in 
the process of remag- 
, netizing and the two 

ends of the coil may be attached to the terminals 
of the storage battery, making one of them fast 
t . nol ° ln 8 tne 0,lle r end of the magnet wire in 
the hand, making contact, after which the circuit 
is broken by drawing the wire slowly away from 
the terminal of the battery. A half-dozen applica- 
tions of the current in this way will suffice to re- 
magnetize the members of the magneto, and they 
may then be screwed back into place, after which 
the magneto should perform its function of gene- 
rating current for ignition purposes fittingly. 




Fig . 58 — Diagram 
showing the method 
employed in the re- 
magnetising of the 
permanent magnets 
of the magneto 



Ordinary Tools Will Not Suffice for Auto- 
mobile Work.— An ordinary lathe, while it may 
be regarded as capable of doing general work at a 
convenient rate of speed, is entirety too weak to 
stand up against alloy steel, particularly when the 
cutting tools are high 'tungsten product, and the 
speed of cutting is all the way from 60 to 100 feet 
per minute. Lathes as they were designed orig- 
inally, and as they obtain under conventional con- 
ditions, are capable of machining cast iron at per- 
haps 20 feet per minute for the speed of cutting; 
they will dp this work with excellent accuracy, 
but the tensile strength of cast iron is maximum at 
30,000 pounds per square inch, whereas the tensile 
strength of many of the grades of steel used in 
automobile work reaches above 80,000 pounds per 
square inch, and 100,000 pounds tensility is not 
unusual. In the case of cast iron, the elongation 
is normal, whereas in the better grades of alloy 
steel it is not far from 25 per cent, in 2 inches of 
a 1-2-inch test proof. Account must be taken also 
of the elastic limit of alloy steel. In some of the 
product thts factor reaches as high as 80.000 
pounds per square inch, whereas the elastic limit 
of cast iron is very low. 

Obviously, lathes, or in fact any generic type of 
tool, which may have been designed to handle cast 
iron, or even the mild grades of machinery steel, 
as formerly utilized in structural work, are bound 
to fall below a fitting requirement when high- 
class automobiles are to be manufactured. 
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A Million a Day for Good Roads 

This Is the Estimate of the Department at Washington 

Touring Club of America Participates in Good Roads Movement 



According to Dr. Logan Waller Page, Director of the 
Office of Public Roads, of the Department of Agri- 
culture, Washington, this should prove a banner 
year in road building in the United States. A 
greater sum is available for roads in 191 1 than ever 
before. Funds have been raised by private sub- 
scription, local taxation, bond issues, and State ap- 
propriations, aggregating the stupendous total of 
$140,589,356. Exclusive of Sundays and legal holi- 
days, this sum will average about $1,000,000 a day 
during the road-building season, and even a greater 
sum than this may be available, as many counties are 
agitating bond issues and will, no doubt, vote favor- 
ably upon them during the year. The funds avail- 
able at present in the different States are as follows: 

Alabama — Bonds have already been voted in Alabama to the 
amount of $1,330,000, and Jefferson County is to vote on an 
issue of $1,000,000. The recent Legislature passed a law cre- 
ating a State Highway Department, and making an annual ap- 
propriation of $154,000, to be expended for State-aid. In addi- 
tion to this, the regular funds of the various counties will 
amount to probably another million dollars, making an ap- 
proximate total for the State of Alabama of $3484,000. 

Arizona — The territorial road fund for 1911 will be approxi- 
mately $200,000. This fund is derived from a tax levy of 25 
cents on each $100 of assessed valuation in counties covered by 
the proposed territorial highway system and 5 cents on each 
$100 in counties not covered by the proposed system. In addi- 
tion, local funds by counties are raised in varying amounts, and 
will probably be sufficient to increase the road expenditures in 
Arizona to $500,000 for the year. 

Arkansas — Information concerning road expenditures in the 
State of Arkansas is very meager, but the total amount ex- 
pended for roads in that State in 1904 was $1,395,342.80. It is 
reasonable to suppose that this amount has increased since that 
date sufficiently to assume that the expenditures this year will 
equal $1,500,000. 

California — The State of California ranks first among the 
States in the amount it proposes expending on its roads. San 
Joaquin County has issued and is expending $1,800,000 on its 
roads, and San Diego County $3,000,000. At the general elec- 
tion in November, 1910, a proposition was favorably voted upon 
by the people of the State for the issuance of $18,000,000 of 
State bonds for road purposes. In addition to this, the local 
revenues should amount to $3,000,000. 

Colorado — Colorado is following closely in the wake of Cali- 
fornia by agitating a constitutional amendment authorizing the 
issuance of $10,000,000 in State bonds for road improvement. 
Fifty thousand dollars will be available from the automobile 
license fund, and, in addition, it is proposed to appropriate 
$700,000 or expenditure by the State Highway Commission dur- 
ing 1911-1912. This appropriation, however, has not yet been 
made. The local revenues of Colorado will probably amount to 
$1,000,000. 

Connecticut — The State appropriation for Connecticut has not 
yet been made, but will probably amount to something like 



$2,000,000. Last year the State appropriated $550,000 for trunk 
line roads and $1,725,061.84 for State-aid roads, making a total 
of State appropriations for 1910 of $2,275,061.84. In addition 
to this, the local appropriations amounted to probably an equal 
sum. These appropriations will not be any less for 191 1, and 
in all probability will be increased. A bill is also pending be- 
fore the Legislature proposing an issuance of $3,000,000 of 
State bonds, $1,000,000 to be used for the construction of State 
roads, with the aid of the towns, and $2,000,000 to be used for 
the construction of trunk line roads by the State, independently 
of the towns. 

Delaware — $30,000 is appropriated by the State of Delaware, 
which is to be duplicated by the counties. In addition, the regu- 
lar county road funds will amount to probably $100,000, and it 
is proposed to issue $200,000 worth of bonds in New Castle 
County. Various propositions are before the Legislature, look- 
ing toward appropriations for constructing State roads, one in- 
volving a loan of $750,000 to the State by Mr. T. B. Rogers, 
and another involving a contribution of $1,000,000 toward the 
construction of State roads by Mr. T. C. Dupont. In addition, 
the local revenues should amount to $100,000. 

Florida — No appropriation is made by the State for road pur- 
poses in Florida, but $755,000 in bonds are available for ex- 
penditure this year by the following counties : 

Dade $150,000 

Manatee 250,000 

Putnam 155,000 

St Lucie 200,000 

In addition, the local revenues by counties for road purposes 
should amount to fully $750,000. 

Georgia— In Georgia both State and county convicts are 
worked on the roads. There are at present 4,618 convicts at 
work on roads in the State. Very few counties have issued 
bonds, but Floyd County contemplates the issuance of $200,000 
in bonds— and there may be others. The local revenues of 
counties for the year will amount approximately to $2,500,000. 

An association was organized on March 31, 191 1, at Tifton, 
Ga., to be known as the Central Route Association of 
the Journal-Herald National Highway. The object of this as- 
sociation is to promote the construction and maintenance of a 
high-class road along the central route of the proposed national 
highway, from New York to Jacksonville, via Atlanta, Ga. 

Idaho— The recent Legislature of Idaho appropriated $53,000 
from the State treasury for constructing State roads. This 
will be supplemented by local road funds, which will approxi- 
mate $500,000. 

Illinois— The State of Illinois maintains a State highway de- 
partment, and works convicts in the preparation of road build- 
ing materials, which are furnished to the various counties f. o. b. 
the rock crushing plants. The appropriation for the State High- 
way Commission was $65,000 in 1910, and there will probably be 
a like one made for 191 1. The local funds to be raised by coun- 
ties: and townships will amount to $5,000,000 or more. 

Indiana — The State of Indiana contributes in no way toward 
the road movement. All funds are raised locally by counties 
and townships, and will probably be not less than $4,500,000 for 
1911. 

Iowa The State College at Ames, Iowa, is required by law 
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to act as the State Highway Commission for the State. No 
money is appropriated from the State treasury for this purpose, 
the expenses being paid from the general fund of the college. 
The local road revenues throughout the State for this year will 
probably amount to $3,500,000. 

Kansas— $93,356 in bonds have been issued by various counties 
and townships for expenditure on roads in 191 1. In addition to 
this, the local road revenues of counties and townships will 
amount to $1,500,000. 

Kentucky— The State of Kentucky makes no appropriation 
for roads, and road bonds are rarely issued by counties. One 
or two counties are to vote on bond issues, or have voted, but 
the results are not known. The local road revenues should 
amount to probably $2,500,000. 

Louisiana— The State of Louisiana has a tax of one-quarter 
of a mill on each dollar of taxable property for road purposes. 



This yields a fund of $132,354.86- In addition, the surplus reve- 
nues of the State Fish and Game Commission are applied to the 
State road fund, and the local revenues will exceed the amount 
of $1,000,000. 

Maine— The State-aid appropriation for ion is $250,000, and 
in addition to this, the local road revenues will amount to ap- 
proximately $2,000,000. 

Maryland— Maryland has available for building trunk line 
roads during this year $1,050,000, which is derived from the sale 
of State road bonds, $5,000,000 of which was authorized in re- 
cent years. There is available for State-aid in 191 1 $200,000, 
making a total of $1,250,000 from the State, and the local road 
revenues should amount to $1,000,000, making a total of $2,- 
250,000. In addition, Baltimore county is to vote on a $1,500,000 
bond issue this Fall. 

(Continued on page 1150 ) 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, Runs, Hill-Climbs, Etc. 

M „ it.19 Washington, D. C, Four-Leaf Clover Endurance Run 

way Automobile Club of Washington. 



May 22 ^chS?™' 

May 24 B Oub ngh4nl 



Reliability Run, Long Island Auto 
Ala., Hill Climb, Birmingham Motor 



M 04 Lancaster, Pa., Three-Day Endurance Run, Lancaster 

' "' County Auto Trade Association. 

May 24 Los Angeles, Cal., Commercial Vehicle Run, Los Ange- 

" les Examiner. 

Mav 25 Chicago, 111., Fuel Economy Test, Chicago Motor Club. 

May 27-31 Chicago, 111., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

Mav 29-31 . • .Chicago, 111., Tour to Indianapolis, Chicago Motor Club. 

May 30...'.' Camden, N. J., Track Races, South Jersey Motor Club. 

May 30 Denver, Col., Track Races, Denver Motor Club. 

M ay 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes, Motor Speedway (Circuit). 
May 30 Lakeside, Cal., Track Races. 

May 30 St. Louis, Mo., Reliability Run, Missouri State Auto- 
mobile Association. 
June 7 New York City, Orphans" Day. 

June 8 Algonquin Hill Climb, Chicago Motor Club (Circuit). 

June 10.- Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

June 10 West Haven, Conn., Shingle Hill Climb t Automobile 

Club of New Haven and Yale Automobile Club. 

June 10 Philadelphia, Reliability Run for Electrics. Quaker City 

Motor Club. 

June 10-11 Chicago, 111. (Hawthorne), Track Races. 

June 13-14 Milwaukee, Wis., Track Races, Fair Grounds (Circuit). 

June, IS, 16, 17. . ..Dayton, O., Midsummer Meeting Society of Automo- 
bile Engineers. 

June 15-20 Endurance Run, Canon City, Col., to Hutchison, Kan. 

June 17 Ossining, N. Y., Hill Climb, Upper Westchester Auto 

Club. 

June 17 Portland, Me., Hill Climb, Maine Automobile Associa- 
tion. 

June 19 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 21-29 Glidden Tour, Washington, D. C, to Ottawa, Canada. 

June 20 St. Louis, Mo., Reliability Run, Auto Club of St. 

Louis. 

June 24 New York, Track Races, Brighton Beach (Circuit). 

June 24 Philadelphia, Hill Climb, Quaker City Motor Club. 

June Denver, Col., Reliability Run, Denver Motor Club. 

June Norristown, Pa., Hill Climb, Norristown Auto Cluh. 

June Oklahoma, Reliability Run, Oklahoma Auto Associa- 

* tion. 

J n ly 1 Riverhead, L. I., Road Race (Circuit). 

July 1-3 Motor Contest Association's Catskill Run. 

July 4 Detroit, Annual Track Meet, Wolverine Automobile 

' Club. 

July 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

uly 4 Denver, Col., Track Races, Denver Motor Club. 

uly 4 Port Jefferson, N. Y.. Hill Climb (Circuit). 

uly 4 Worcester, Mass., Hill Climb (Circuit). 

uly 7 Taylor, Tex., Track Races, Tavlor Auto Club. 

' uly 8 or 15 Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 12 Indianapolis. Indiana Four-State Tour, Indianapolis 

Auto Trade Association. 
July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automobile 

Association. 

July 29 Philadelphia. Track Races, Belmont Park (Circuit). 



July Amarillo, Tex., Track Races, Panhandle Auto Trade 

Association. 

Aug. 1 Chicago, III., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 12 Detroit, Track Races, Fair Grounds (Circuit). 

Aug 12 Philadelphia, Reliability Run, Quaker City Motor Cluh. 

*u*' 25-26 Elgin, III.. National Stock Chassis Road Race, Chicago 

Motor Club (Circuit). 

Aug Los Angeles, Cal., Track Races. Motordrome. 

Sept. 1 Chicago, 111., Commercial Reliability Run, Chicago Mo- 
tor Club. 

Sept. 1 Oklahoma. Reliability Run, Daily Oklahoman. 

Sept. 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. 4 Indianapolis, Track Races, Motor Speedway (Circuit). 

Sept. 7-8 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

Sept. 8 St. Paul, Minn, Track Races, State Fair (Circuit). 

Sept. 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept. 15 Knoxville, Tenn.. Track Races, Appalachian Exposi- 
tion. 

Sept 16 Syracuse, N. Y., Track Races, State Fair (Circuit). 

Se „ t ' 23 ...Lowell, Mass., Road Race (Circuit). 

Oct.' 3-7". Danbury. Conn., Track Races, Danbury Agricultural 

^ Society 

(v. 7 Philadelphia, Fairmount Park Road Race (Circuit). 

Oct. 9-13. . Chicago, 111., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Oct 16-18 Harrisburg, Pa., Reliability Run, Motor Club of Har- 

risburg. 

Oct 19-21 ...Atlanta, Ga., Track Races. Speedway (Circuit). 

O ct ' " ' ....Denver, Col., Track Races, Denver Motor Club. 

Nov 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov 2-4 " Philadelphia. Reliability Run, Quaker City Motor Club. 

N ' 3 Savannah, Ga., Light Car Road Race (Circuit). 

Nov 7-'l'0 Los Angeles-Phoenix Road Race, Maricopa Auto Club. 

Nov 9-11. San Antonio, Tex., Track Races, San Antonio Auto. 

Club. 

N ov- 10 Phoenix, Ariz., Track Races, Maricopa Auto Club. 

Nov! 30-Dec. 2, 3. ..Denver, Col.. Hill Climb, Denver Motor Club. 

Dec. 25-26 Los Angeles, Cal.. Track Races, Motordrome. J 

Foreign Fixtures 

May 21 Limonest, France, Annual Hill-Climb. F 

May 21 Ries, Austria, Hill-Climb. 

M ay 21 Meuse Hill-Climb, Belgium. 

May 25 Barcelona, Spain, Catalona Cup Road Race. 

May 25 Le Mans, France, Tour'ng Car Kilometer Speed Trials. 

May 28 Le Mans, France, Hill-Climb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

j une 1 Bucharest, Roumania. Speed Trials. 

j un e 4 Trieste, Austria, Hill-Climb. 

lune 18 Boulogne, France, Voiturette and Light-Car Road Races. 

June 25-July 2 International Reliability Tour, Danish Automobile Club. 

July 5 (to 20) Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

j ul 9 Sarthe Circuit, France, Grand Prix of Automobile Club. 

July 13-20. . . Ostend, Belgium, Speed Trials. 

July 21-24 Boulogne-sur-Mer. Race Meet. 

Aug. 6 Mont Ventoux, France, Hill Climb. 

Sept. 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept. 9 Bologna, Italy, Grand Prix of Italy. 

Sent 10-20 Hungarian Small-Car Trials. 

Sept 16 Russian Touring Car Competition, St. Petersburg to 

Sebastopol. 

Sept 17 Semmering, Auttria, Hill-Climb. 

Sept] 17 Start of the Annual Trials Under Auspices of I Auto. 

France. 

Oct. 1 Gaillon, France, Hill-Climb. 
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STORIES circulate in the haunts of the supporters of 
the automobile industry relative to the ultimate sell- 
ing price of automobiles, and the question arises as to 
whether or not popular prices, so called, will fall to a 
low level or stay where they are at the present time. 
The law of probability has maintained its status through 
history, and it is more than likely that "probability" is 
the only law that users of automobiles can accept as their 
very own. It can easily be shown that a high price will 
bring either a good or a bad automobile, and statistics 
also prove that a low price offers its choice of a good 
or a bad automobile. Good and bad as used here are 
not to be construed literally, being merely relative terms. 



MISTAKEN notions abound among those who have 
not studied the "overhead" in plants, and too much 
prominence is attached to the influence of the cost of the 
finer grades of material upon the selling price of the 
automobiles so made. As a general proposition the "over- 
head" in the plant of a progressive maker must include 
an addition of io per cent, to the cost of material, but 

the cost of labor must be multiplied by two. 

* * * 

IF the finer grades of material exact extra labor in the 
*■ machining processes, the law of probability predicts a 
certainty. The mere extra cost of the superior material 
will sink into insignificance in the face of the extra labor, 
due to the fact that ioo per cent, has to be added to the 
labor item in summing up the total of cost. Contrasting 
this big influence with the smaller increment that neces- 
sity adds to the value of the raw material to cover the 
cost of carting and storing the same, and the deduction 
is obvious. 

» * * 

IN the early days of the automobile industry machine 
tools were "raw" as compared with the requirement 
from the point of view of the fashioning of alloy 
steels, and the highest types of automobiles made under 
such conditions reflected a considerable "overhead/' 
due to the poor showing that the machine tools made, 
following the extra measure of labor, substituting 
the latter in the absence of machine-tool quality. Ten 
years of experience under high pressure conditions has 
brought about a reform of the machine-tool proposition, 
and the labor increment to-day is scarcely more in the 
machining of alloy steel than it was ten years ago in the 
machining of cold-rolled steel. 

* * * 

IMPROVEMENT has not been confined to machine- 
* tools. The law of probability has made its mark upon 
the men who do the work. In this phase of the under- 
taking the law is expressed in habit acquired. Men get 
used to doing the type of work for which they express 
individual preference, and habit fastens its coil around 
them, fettering them so that their bent is concentrated, 
and if they learn to perform the operations for which 
they are responsible in a certain well-contrived way, habit 
gives them the facility of doing better work at a higher 
rate of speed, and remembering that ioo per cent, is 
added to the labor item, it remains to be seen that the 
habit of doing better work at a higher rate of speed has 
an enormous reducing influence upon the "overhead." 



HPO bring the picture of the relative into better promi- 
* nence it may be stated that a good automobile ten 
years ago was an inferior product as compared with a 
bad automobile of to-day. The law of probability says 
that a good automobile of to-day will be a bad one of 
to-morrow. It will be understood that to-morrow does 
not mean the day after The Automobile goes to press 
or next week, or the week after that, but it does mean 
the automobile-construction to-morrow; in other words, 
the dawn of the day which marks the birth of a new era 
under the impetus of the law of evolution ; but even this 
law is subservient in every instance to the law of 
probability. 



THAT success shuns failure is reflected by the very 
law of probability that seems to point to a praise- 
worthy culmination of effort in the automobile art, and 
an item of no little importance by way of success is 
buried in the ramifications of the steel industry, it being 
the case that alloy steel of the relatively fine grades, of 
which it may be said there was no trace ten years ago, is 
to be had at the present time at the price of basic open- 
hearth steel, to which must be added the mere cost of the 
alloying elements. The law of probability is shouting 
from the house-tops, and it says electric-steel may be had 
in billets to-day by the buyer of acumen at from $40 to 
$45 per ton, but if the steel is alloyed, the cost of the 
alloying elements must be added to this base price. 
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IN the leading article of this issue The Automobile 
* presents to the public the first authentic and authori- 
tative statement ever published with regard to the cost 
of solid tires in truck operation. Tire costs are a material 
element in the total cost of operation and consequently 
are of the utmost importance to the makers and users of 
automobiles and of interest to everyone who contemplates 
the use of trucks in the immediate or distant future. 

* * * 

HTHE story is based upon the life history of 1,000 tires 
1 that were used up in the course of business practice. 
Accurate data were kept as to each individual tire. The 
tires were the products of eight of the leading tire-mak- 
ers of the United States. The scenes of the tests were 
laid in six typical American cities. The tests continued 
over a space of four years and covered more than 1 1,000,- 
000 tire miles. Over 900 trucks of various kinds were 
used at one time or another during the period under ob- 
servation. 

* * * 

CONDITIONS of pavements and grades were various 
and afforded a wide opportunity to give the tires 
an adequate test. In some of the cities the topography 
is flat and in others hilly ; in some the pavements were 
good and in others the contrary condition obtained. All 
around it was exceedingly comprehensive in every factor 
and demonstrated the cost of tires used for business pur- 
poses with much clarity. 

* * * 

THE actual miles traveled by all the tires was 11,182,- 
856. Thus the average mileage of each of the 1,000 
tires was 11,182*. The cost of the tires was $49,593.65, 
which would make the per mile per tire cost .00443, or 
materially less than one-half cent a mile for each tire 
mile. The truck mile, which represents the cost of four 
tires for each mile, was .01772, about 1 3-4 cents. The 
ton-mile cost for tires proved to be .00774, approximately. 
This shows that the average load carried was slightly over 
4,500 pounds. 

* * * 

HTHE tire that lasted longest out of the entire 1,000 

* was one of 36 inches diameter by 4 inches tread. 
This tire delivered a total of 33,476 miles ; cost $56 ; 
lasted 46 months on the front left wheel of a two-ton 
electric truck. The experience of this tire was excep- 
tional, as was proved by the average figures. The worst 
example was afforded by a 32x4-inch tire on a driving 
wheel on a one-ton gasoline truck that was run on part 
of its schedule at twenty miles an hour. This tire gave 
only 4,360 miles and cost $50.67. 

* * * 

"THE main lessons learned from the test were these: 

* Big wheels and big tires are more economical on 
the hills than are those of smaller size. Conversely, 
smaller wheels and lighter tires are more economical on 
the flat than are those of larger size. 

* * * 

LIKE the "One-Horse Shay," the ideal condition of 
truck tire operation is one in which all the tires wear 
equally, so that it will not be necessary to use up a new 



tire in order to get the last 1,000 miles of service out of 
the rest of the suit. This is proved to be bad practice all 
around, because the new tire gives the truck a slight list, 
which harms the mechanism and at the same time proves 
destructive to the tire itself. Interchangeable wheels, so 
manipulated that tires of similar condition and fitness for 
service can be used together, would go a long way 
toward solving this problem. 

* * * 

EXPERIENCE with the tires tested shows that the 
front wheels should be equipped with slightly heav- 
ier tires than those in common use. The rear tires gen- 
erally were longer lived than those with which the steer- 
ing is done. 

* * * 

QUALITY and service of a tire do not follow its 
price in money with strict exactness. The personal 
equation in driving is one factor that can never be reck- 
oned with save by education of drivers. 

* * * 

ROAD conditions in each city should be scanned care- 
fully to determine which size and kind of tire is 
most available for service in it. 

* * * 

SOLID TIRES of the same size often vary markedly 
even in the same make and there is a distinct differ- 
ence between tires of similar size and separate makes. 

* * * 

/^vNE measure of tire life of any good variety and 
make is speed. High speed destroys tires. The 
average speed attained by the trucks under observation 
in this test was twelve miles an hour. The tires returned 
a service of 11,182 miles each at this average speed. In 
one city, where intelligent direction and stringent law 
prohibited high speed, a lighter type of tire cost only 
.0032 per mile, while the ton-mile rate was .0048. 

* * * 

AT the rate of speed recommended by the Manufactur- 
ers' Contest Association, 8 miles an hour, the data 
at hand shows that the average life of a tire would be 
20,000 miles, or .0025 per tire mile. It has been shown 
that a speed of 20 miles an hour means only about 4,000 
miles of tire life, or .0125 per tire mile. The difference 
between these two figures spells the distinction between 
success and failure. 

* * * 

A T the rate of twenty miles an hour the mechanical 
troubles would be immensely larger than they are 
at twelve miles and at twelve miles they are much larger 
than they would be if the rate of speed was limited 
strictly to eight miles an hour. 

* * * 

AA/HILE the operation of the automobile freight 
* " truck has been moderately successful at twelve 
miles an hour, and even at that rate of speed would 
eventually displace the horse, at eight miles an hour its 
effectiveness would be vastly larger and its maintenance 
and operation cost much less than at present. 
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Glidden Tour Outline for 1911 

Through nine States and two provinces of the Dominion of 
Canada, the Glidden tour of 191 1 will traverse 1,089 miles. The 
start will be from Washington, June 21 and the finish at Ot- 
tawa, June 29. 

The date of the start was moved forward two days from the 
originally selected date in order to allow the tourists to spend 
Sunday in Boston. The hill climb, which will be an important 
factor in the tour, will be held on "Dead Horse" hill at Wor- 
cester, Mass., on Saturday afternoon, June 24. 

The itinerary of the tour is as follows : Wsahington to Phila- 
delphia, 163 miles with noon control at Bellaire. Philadelphia to 
New York, 182 miles, with noon control at Lakewood, N. J. 
New York to Springfield, Mass., 146 miles, with noon control at 
Waterbury, Conn. Springfield, Mass., to Worcester, 50 miles 
with hill climb on Dead Horse hill ; thence to Boston, 40 miles. 
Sunday in Boston. Boston to Springfield, Vt., 142 miles with 
noon control at Keene, N. H. Springfield, Vt., to Burlington, 
135 miles with noon control at Montpelier. Burlington to 
Montreal, 110 miles with noon control at Alburg. Montreal to 
Ottawa, 121 miles with noon control at Carillon. David Beecroft 
will officiate as referee. The entries close on June 1. 



Exciting Races at Latonia 

Cincinnati, O., May 15 — The most exciting automobile race 
meeting ever held in Kentucky closed yesterday afternoon at 
Latonia race track, just across the river from this city. All of 
the races were open to non-stock cars of Class C and Class D, 
which means that in the former they were not restricted as to 
weight and in the latter they might be of any power. 

The winning cars included: E-M-F, Cino (3), Buick (2) and 
Firestone-Columbus. 



Savannah Run a Big Success 

Savannah, Ga., May 15 — With forty-seven contesting cars, 
the run of the Savannah Automobile Club last week from this 
city to Charlotte, N. C, proved to be a big success. The course 
was to Augusta, to Columbia, S. C, where a hill climbing test 
was held in which fifteen of the contesting cars took part and 
thence to Charlotte. 

Forty of the cars are said to have come through with perfect 
road scores, but the technical committee announced that there 
would be few if any perfect technical scores. Four gold medals 
and four cups were the prizes hung up. 



S. A. E. Publishes a Bulletin 

For the purpose of keeping its members in more intimate 
tcuch with one another and the society, the S. A. E. is issuing 
a neat little bulletin at stated intervals. 



New Type of Fire Truck 

This fire truck was placed in commission recently at North 
Braddock, Pa. It is a Packard truck chassis with special body 
and equipment supplied by Albert F. Leuschner of Homestead, 
Pa. The stepboards, tool boxes, hose basket and brass railings 
are rated as part of the body. The equipment includes porch 
ladder, roof ladder, 32-ft. extension ladder, axe, crowbar, rotary 
gong, two Babcock extinguishers and two 25-gallon brass chemi- 
cal tanks. It is so designed as to carry additional tanks of 
larger capacity as well as standard fire hose. The cost of the 
special body and equipment complete is $1,180. The chief has 
the seat beside the driver and the other fire fighters are ranged 
on the running boards. 




T H Will i- 
Packard fire truck recently placed in service at No. Braddock, Pa. 

Coffin Outlines Value of Contests 

Howard E. Coffin, president of the Hudson Motor Car Com- 
pany and a leader of the Manufacturers' Contest Association, 
telegraphed his views on the subject of automobile contests to 
The Automobile as follows: 

"Detroit. Mich. — The Manufacturers* Contest Association is 
not a contest promoting body. The objects of the organization 
are the preparation of the proper rules for the government of 
all classes of contests and the support of the necessary machinery 
for clean-cut administration of the rules. 

"The arrangement of racing dates in sequence as to time and 
place, is a logical arrangement from every standpoint Under 
this arrangement a maximum number of entries may be assured ; 
proper and experienced officials may be had and a minimum ol 
expense will be incurred by the participants. Within the mem- 
bership of the Manufacturers' Contest Association are those 
holding widely differing views as to the value of speed and 
endurance contests, but whatever may be the attitudes of the 
individuals, all are a unit in the knowledge that motor car con- 




A pleasant indication of Spring prosperity in this block-long line of Abbott- Detroit Cars just delivered in New York. 
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tests are popular; that motor car contests are increasing in 
number yearly and that they must be properly governed with a 
strong hand. 

"No class of men are cleverer to sound public sentiment than 
are State and county fair managers, and it is significant that 
motor car contests and races are being everywhere substituted as 
leading fair attractions, displacing the horse race which has 
held the popular fancy through the ages. 

"Motor car racing has always been a clean sport and en- 
tirely free from the betting evil. The motor car contest has 
played a wonderful part in the mechanical perfection of the 
automobile. It has also played a wonderful part in publicity 
and as a popularizing agent. Perfection has not yet been 
reached in automobile design, materials and construction. Per- 




Sampeon 5-ton dumping truck, showing the raised body 

fection has never been reached in any of the other mechanical 
arts. Clearly then the motor car contests of the present and 
future will teach metallurgists, designers and engineers lessons 
of the utmost value to both the manufacturer and user of the 
automobile." 



Wolverines Expect 300 Starters 

Detroit, May 15 — Plans announced for the big run of the Wol- 
verine Automobile Club of Detroit, June 22-28, give the affair 
even more scope than was originally attached to the mere decision 
of the club to hold the event. As the tour now shapes up, it will 
be an affair in which the clubs of at least two other cities will 
take parts as prominent as Detroit. Advices received from the 
Automobile Club of Buffalo and the Cleveland Automobile Club 
are of a most favorable nature, definite promise having been 
made of co-operation on the part of both organizations. 

Chairman Harry R. Robinson of the Wolverine Club's runs and 
tours committee is inclined to the belief that the tour will be one 
of the largest on record, with from 200 to 300 cars in line. 



Activity Among Book- 
Makers 

The somewhat sparse state of the literature of the automobile art 
is being corrected in many particulars, and the types of books 
that are now being built for the edification of makers and 
users of automobiles are conspicuous in the light of a mere 
exacting quality than that which obtained heretofore. Avia- 
tion, being a kindred art from certain points of view, is 
helping the situation marvelously, due to the fact that motors 
are being studied for aviation work, and it is a fortunate 
circumstance, perhaps, that these motors are founded on auto- 
mobile practice. 

STUDYIXG the gas engine on a broad basis is the plan of the 
most successful designer, atid the new book entitled "Gas 
Engines," by W. J. Marshall and Captain H. R. Sankey, R. E., in 
what is known as the "Westminster Series" from the press of D. 
Van Nostrand & Company, New York,, should prove of unusual 
interest in this field of work. The book is plainly illustrated and 
is well-built, comprising 278 pages, including a comprehensive 
index, is bound in green cloth in imitation of pebble leather, with 
gilt lettering, and a substantial air which is normal to this print 
shop. The book opens with the author's note followed by a pre- 
face and a table of contents listing the illustrations so that they 
may be picked out readily, thus saving the reader time, and be- 
ginning with Chapter I the theory of the gas engine is discussed 
with fitting brevity and exact clearness. While the book deals 
largely with the conditions that obtain in "stationary" practice, 
the fact remains that the automobile engineer will find it of con- 
siderable value to him. The user of automobiles will also be 
able to get much valuable information out of this book. 



AVIATION is receiving the attention of the book-maker, and 
the latest manufacture is entitled "The New Art of Flying," 
by Waldemar Kaempffert, from the press of Dodd, Mead & Com- 
pany, Xew York, comprising 291 pages, including index, bound in 
cloth, artistically embellished. The book opens "The Way Flying 
Machines Fly," and true to the caption, the author justifies the 
position that he takes, holding tenaciously to the ramifications of 
the main problem, treating each phase of the aviator's art in the 
proper order of sequence, adhering throughout to the pertinent 
and co-relating facts, thus placing at the disposal of the novice 
and the expert alike a work that should discipline the intellect and 
bring the reader up to date in this field. 

* » * 

SHOP practice and the routing of work for the purpose of ob- 
taining the maximum of result lead the investigator into 
the difficult field of motion study. Conserving the energies is 
one phase of this study. Energy efficiency is a second interpre- 
tation, and the subject of motion study is given the breadth of 




Mclntyre Model XIV open-body delivery wagon, with drop-down tail-board, used for furniture delivery 
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comprehensive consideration in a work entitled "Motion Study" 
by Frank B. Gilbreth, with an introduction by Robert Thurston 
Kent, from the print shop of the D. Van Nostrand Company, 
New York, comprising 116 pages, including index, bound in green 
cloth board with gilt lettering. This book deals with the intri- 
cacies of the workman problem, indicating very clearly the dis- 
tinction to be drawn between the effort that fatigues and the 
motions that produce result without undue depreciation of the 
operator's reserve of energy. In the plants of the makers of 
automobiles there are quite a number of men who are making 
a study of workman efficiency, and after a careful perusal they 
will net new ideas that will be valuable to them out of this 
book. 



INTEREST centers in the private garage to an extent never 
before known, and owners of cars finding that it is less ex- 
pensive to make provision for the storage and keep of their 
machines are keen in the search for examples of private parages 
of the class possessing a degree of utility and a measure of art. 
The latest book on this subject is entitled "Bradford's Garages 
and How to Build Them," from the press of the Bradford Ar- 
chitectural Co., Chicago. The book comprises 108 pages, is 8 x 1 1 
in size and among the numerous illustrations there are a series 
of tine examples of well-arranged garages of cement construc- 
tion with a variety of architectural effects that should meet with 
the approval of fastidious automobilists. The price of the book 
is $1.00. 



The Wright Spark Plug 

The Wright spark plug shown in the cut is one of several of 
the Wright productions. There are five in all of this model, the 
Wright automatic cleaner, the Wright open- and closed-end 
standard 3-4 inch and the Wright open- and closed-end metric. 
The type shown is the automatic cleaner. This plug in addition 
to possessing all the features of manufacture as the other models 
is so built as to clean out the soot and oil that may find its way 
between the electrode and the shell. This is effected by inter- 
posing an air chamber in the brass bushing and holes are drilled 
therein at an angle pointing toward the circularly wrapped sheet 
mica around the electrode. When the gases are compressed in 

the cylinder a simi- 
1 a r compression 
takes place in the 
interior of the plug 
passing through the 
small holes. When 
the pressure is re- 
leased the impris- 
oned gas forces it- 
self out and car- 
ries with it any 
foreign substance 
that may have 
lodged on the elec- 
trode. India mica is 
used in the manu- 
facture of these 
plugs, and this ma- 
terial extends 
down, being wrap- 
ped around the 
electrode, the lower 
ends being turned 
to prevent chipping 
and flaking while 
in use. The plugs 
are made by the 
New York Mica & 

Looking at the WrigM automatic cleaning spark Manufacturing Co. 




Million a Day for Roads 

(Continued from page H45-) 

Massachusetts — Massachusetts makes liberal contribution from 
its State treasury for highway work. $500,000 has been already 
appropriated by the Legislature for construction work, the ap- 
propriation for maintenance not having yet been made, but it 
will probably amount to $200,000. The net proceeds from auto- 
mobile licenses are also applied to highway purposes, and this 
will amount to something over $300,000. In addition, the local 
revenues should amount to $2,500,000. 

Michigan — The State of Michigan aids in the construction of 
roads through a system of State rewards. $150,000 is appropri- 
ated a year for this purpose. A law was passed recently, author- 
izing counties to organize road work under the county system, 
and to issue bonds. Some counties are agitating the question 
of bond issues under this new law, and Wayne County has 
voted to issue $2,000,000. In addition to this, the local revenues 
■should amount to $3,500,000. 

Minnesota — In 1910 Minnesota appropriated from the State 
treasury $115,000 for State-aid. The appropriation for 191 1 hai 
not yet been made, but it can be assumed that it will not be 
less than the 1910 appropriation, and most likely considerably 
more. In addition, the local road revenues in Minnesota should 
exceed $2.000 000. 

Missouri — The State road revenues will amount approxi- 
mately to $300,000. This fund is derived from a stamp tax and 
dram shop tax. In addition to this, the various counties are agi- 
tating bond issues and the local road revenues should amount 
co $2,500,000. 

Mississippi— yo State-aid is given by Mississippi. Lauderdale 
county recently issued $200,000 in bonds. The local revenues 
should amount to approximately $2,000,000. 

Montana — No State appropriation is made in Montana for 
roads. The local revenues should amount to $500,000. 

Nebraska — No money is appropriated by the State of Ne- 
braska for road work, this matter being left entirely to the coun- 
ties and subdivisions thereof. The local road revenues should 
exceed $1,000,000. 

Nevada — No funds are appropriated by the State for road 
work in Nevada, and the local road funds amount to scarcely 
more than $50,000. 

New Hampshire — For 191 1 the Legislature of New Hamp- 
shire has appropriated $125,000 for State-aid, and $250,000 for 
constructing trunk line roads, the State paying all the cost In 
addition, the local road revenues throughout the State should 
amount to over $1,000,000. 

New Jersey — New Jersey is the pioneer State of the Union in 
participation in the work of road improvement. Its first State- 
aid law was adopted in 1892. The appropriation by the State 
for work during 1911 has not yet been made, but in 1910 $300,- 
000 was so appropriated, and this amount will, no doubt, be con- 
siderably increased in the appropriation for this year. In addi- 
tion, a bill has been pending before the Legislature to authorize 
counties to issue bonds for road purposes. The local revenues 
from taxes, etc., should amount to $3,500,000. 

New Mexico — A tax of one mill is levied for road purposes, 
and this yields a fund of about $100,000. In addition to this, the 
territory furnishes convicts to work on certain specified roads 
and also the local revenues should amount to $200,000. 

New York — The State of New York is spending more money 
on roads than any other State in the Union. A few years ago 
$50,000,000 in bonds were issued for this purpose, and each 
year the Legislature makes larges direct appropriations from 
the State treasury. The appropriation for 191 1 has not yet been 
made, but in 1910 $2,500,000 was appropriated for State-aid, 
and $2,500,000 for trunk line roads, the total cost of which was 
paid by the State. In addition to this the local road revenues 
by counties should exceed $7,000,000. 

North Carolina — North Carolina only appropriates $5,000 from 
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the State treasury for road purposes, which amount is expended 
under the State Geologist for advice and engineering assistance. 
Quite a number of counties, however, have issued bonds, and 
voted special road taxes for improving their roads. There have 
been either issued or contemplated $4,609,000 to date this year, 
and various other counties and townships are agitating the ques- 
tion. In addition to this, a large fund is raised by the regular 
county and local revenues, which should amount to as much as 
$2,000,000. 

North Carolina has projected several important highways, 
traversing the length and breadth of the State, for road im- 
provement. One of these, known as the Central Highway, is to 
run trom Moorehead City on the Atlantic Ocean to Paint Rock, 
or to some point on the Tennessee line. The route of this road 
is now being surveyed, and it is expected that work will be 
commenced in the near future. In 1910 $2,088,000 worth of 
bonds were issued, and other road taxes amounted to $829,898.- 
28. or a total of $2,917,898.28 for 1910. 

North Dakota — Very little is being done in North Dakota. 
No State appropriation is made, but the Legislature in 1909 
created a good roads experiment station at Bismarck for the 
purpose of making experiments and investigations to determine 
the most economical and practical methods of road improve- 
ment for North Dakota. JUie local revenues, however, should 
amount to $1 ,000.008 itft tfll|rwaf . 

Ohio — From April 1 to December 1, 1910, thirty counties in 
Ohio issued bonds to the amount of $2,606,356, and during the 
same period fifty-six other counties of the State expended $1.- 
727,056, or a total of $4,333,412. The State appropriation for 
191 1 has not yet been made, but in 1910 this appropriation was 
$476,500. The local road revenues should amount to $6,000,000 
additional. Various counties are to vote on bond issues but as 
vet no definite information is available. 

Oklahoma — The State of Oklahoma is spending about $1,- 
000.000 on its roads. 

Oregon — The State of Oregon makes no appropriation from 
the State treasury for State roads. There will be probably 
$2,000,000 raised from local taxes for this year. 

Pennsylvania — Pennsylvania has not as yet made its appropria- 
tion for 191 1. The State, however, appropriated $1,000,000 for 
State aid in 1910. A bond issue of $50,000,000 for the State is 
being agitated, and the local revenues should amount to $7,500,000. 

Rhode Island — Rhode Island has not as yet made its appropria- 
tion for 191 1, but $300,000 was appropriated in 1910, and this 
amount will most likely be increased during this year. The local 
revenues of Rhode Island should amount to $500,000. 

South Carolina — No State appropriation is made in South 
Carolina. Marion County has recently issued $100,000 in bonds. 
The local road revenues for the State should amount to 
$1,000,000. 

South Dakota — South Dakota makes no appropriation from 
the State treasury for roads. The road revenues from local 
taxation should amount to $500,000 each year. 

Tennessee — Nothing is appropriated by the State in Tennessee 
for road purposes. There have been issued, however, for ex- 
penditure this year $1,400,000 in bonds, and the local road reve- 
nues from other sources should amount to $2,500,000. 

Texas — While Texas makes no State appropriation for roads, 
yet large funds are raised locally. Approximately $1,600,000 in 
bonds have been voted by various counties already this year, 
and the local road revenues from other sources should be about 
$6,000,000. 

Utah — Utah has not as yet made its appropriation for 191 1, 
but $27,000 was appropriated in 1910. Not less than this amount 
may be expected for 191 1. In addition the local road revenues 
should exceed $500,000. 

Vermont — The Legislature of Vermont has appropriated 
$150,000 for State-aid from the State treasury during 1911. A 
State bond issue is also being agitated for the purpose of con- 
structing trunk line roads. The local road revenues should 
amount to $1,000,000. 



Virginia— In Virginia there is available from the State appro- 
priation $250,000, and in addition both State and county con- 
victs are worked on the roads. Several counties have issued 
bonds in large amounts. Wise County, $700,000; Tazewell. $625,- 
000; Lee, $364,000, and other counties to a total of $2,454,000. 
Staunton County is also to vote on an isue of $1,000,000 which 
would make a total of $3,454,000 in bonds. In addition to this 
the local road revenues should amount to $1,000,000. 

Washington — In the State of Washington the local road reve- 
nues should amount to $2,000,000. 

West Virginia — The local road revenues in the State of 
West Virginia should amount to $1,500,000. 

Wisconsin — In Wisconsin there is available from the State 
appropriation $390,000, $350,000 of which is to be used for 
State-aid purposes and $40,000 for engineering and administra- 
tive purposes. The local revenues should amount to $3,000,000. 

Wyoming — No State funds are available in Wyoming, but the 
local road revenues should amount to $500,000. 



New Almond Speedometer Casing 

THE illustration of the Almond flexible tubing as here pre- 
sented is the newest effort along speedometer lines at the 
plant of (he T. R. Almond Mfg. Co., of Ashburton, Mass., it 
being the idea in this flexible speedometer shaft to obtain the 
greatest possible measure of flexibility, coupled with excellence 
of material and careful workmanship, experience having taught 
that this is the right way to realize the fullest measure of life 
under exacting conditions of service. In the construction of 
this shaft two coils of wire are used, they being snugly encased 
within each other. The inner wire is a tempered steel spring 
with a flattened surface turned to the inside, thus forming a 
small smooth bore as the tube that supports the flexible shaft. 
The outer coil forms the oil-tight casing and is out of a con- 
tinuous length of brass wire, specially shaped for this work. 
Ornamentation is realized due to the high finish that is given 
the outer brass wire. It is worthy of note that the built-up 
construction is tight and the outer material being rust-proof 
and highly polished, the deteriorating influence of service and 
weather is nil. In operation this casing conforms to the require- 
ment including the curving around the obstructions that are natural 
to automobiles, and it has the special facility of operating with- 
out kinking, making its own radii of full and smooth curves. 
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New 



>'s Among the Accessories 



A New Speed-Mileage Meter 

WORKING on a pneumatic principle, 
the Stover-Lang speed and mileage 
meter shown in Figs, i, 2 and 3 is a new 
product on the market. It is made to 
register rate of travel by dividing the dis- 
tance traveled by the time. The distance 
is counted by the revolutions of the road 
wheel. This is accomplished by means of 
the disc which is attached to the wheel 
and which has a cam-shaped protrusion 
that strikes a roller as the wheel rotates. 
By the aid of a diaphragm and rubber 
tube connections air is forced in puffs every 
half revolution of the wheel, which moves 
a gear two teeth for every revolution and 
denotes the exact distance traveled. By 
means of a clock escapement automatically 
wound, time periods of 5 seconds are used 
as a basis of calculations. At the end of 
every five seconds the count of the wheel 
revolutions is completed and a new count 
begun. The distance thus obtained is 
divided by the time. The mileage meter 
is connected directly with the gear which 
counts the revolutions and consequently 
registers the correct distance. 



manufactured by the Stover- Lang Com- 
pany, 219 Columbus avenue, Boston, Mass. 




Fig. I — Stover-Lang speed mileage meter, showing 
the connections and diaphragm 



The trip mileage may be quickly set at 
any figure as well as at zero. The winding 
of the clock is effected from the outside 
of the case; likewise the hand setting. An 
electric lamp forms part of the fitting, and 
lights when pulled out, but remains ex- 
tinguished while in the case, which is made 
of heavy brass with rounded corners, con- 
taining the speed meter, the mileage meter, 
the clock and the electric light and screws 
flat to the dash. The rubber tube connec- 
tion is led under the bonnet through the 
dash into the back of the first case, thereby 
protecting the connections. The meter is 



Engine Starter and Lighting 
Outfit 

TWO problems that have been attacked 
in various ways have been incor- 
porated in the same instrument by The 




Fig. 2 — Showing the method of drive employed on 
the Stover-Lang meter 

O'Neill Lighting Company. Starting and 
lighting the car are the two aims of the 
electric-torque generator manufactured by 
this firm. It consists of a special type of 
generator mechanism which may be con- 
nected with the shaft of the motor either by 
gear or silent chain, together with accumu- 
lators that float on the line acting as reser- 
voirs. The generator is steel-clad and 
water- and dust proof. It has a 7-8-inch 
shaft mounted on ball bearings. The maxi- 
mum output is obtained at a speed of ten 
miles per hour, remaining constant up to 
60 miles per hour. Below the lower speed 
the accumulators that are kept charged 
when ihe generator is not being used for 
lighting afford the means of lighting and 
starting. 

In order to start the motor of the car, by 
pressing a button situated on the dash or 
the steering wheel the accumulators are 
cut into circuit with the generator that 
acts as a motor and turns the engine. 

O'Neill safety headlights are supplied 
with the outfit and are fitted with 100- 
candle-power bulbs. These are placed be- 
tween a front plano-convex lens that is 
fixed and a back hyperbolic mirrored lens 
that shifts. When the shifting lens is tn 
focus with the light in conjunction with the 
front lens there is produced a broad field 
of near illumination and a long narrow dis- 
tance light. By pulling a lever on the heel- 



board the lens is lowered and all the light 
cast downward in the near path of travel 
out of the line of vision of other traffic. 
The automatic electric system is manufac- 
tured by the O'Neill Lighting Company, 
Detroit, Mich. 



Automobile Lighting Switch 

IN connection with its automatic genera- 
tor system of automobile lighting, the 
Hartman Electrical Manufacturing Com- 
pany, of Mansfield, Ohio, has brought out 
a new type of dash switch for controlling 
the various circuits. This switch can be 
readily used with a straight storage battery 
as well as with the generator system for 
which it was designed. The switch is of 
the selective, drum type giving five com- 
binations, viz., tail, tail-side, all lights 
with headlight dim, all lights bright and 
head-tail, the latter being for city driving. 
By means of a resistance coil, which is a 
part of the switch, the head light can be 
dimmed for city driving or when approach- 
ing another car. This switch proper is on 
the engine side of the dash, where connec- 




Fig. 3— General view of the clock, speed and 
mileage meter for dashboard attachment 

tions with the various lighting circuits can 
be easily made. This switch requires only a 
5-8-inch hole for the stem, which is thread- 
ed far enough so that the switch can b« 
mounted on either a metal or wooden dash. 
It is held in place by means of hexagon 
nuts on either side and the work of install- 
ing requires but a few minutes. The dial, 
which appears on the front of the dash, is 
2 1-4 inches in diameter. The switch handle 
is made removable so that when the driver 
leaves the car he can turn off the lights or 
leave them burn in any combination with 
the assurance that they will not be tampered 
with during his absence. The switch is 
furnished either with or without socket for 
trouble lamp. 
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Motor TrucK Aids the "Drummer" 

Automobile vs. Pullman Car as Trade Getter 



Selling goods, using as a means of transportation for 
salesman and merchandise an automobile trutk, zvill 
probably be the next big development of usefulness in 
the commercial life of the country. The following 
story tells briefly what may be expected from the 
use of the truck in this. way. The figures are ap- 
proximately true, although they lean slightly toward 
a conservative estimate. The nub of the zvhole mat- 
ter is the fact that the truck at 10 miles an hour is 
twice as fast as all other means of transportation 
and that at considerably less cost the salesman in 
the truck can sell as much merchandise in three 
months as he could in six months by means of rail, 
boat and wagon. 

SALESMEN who are in position to display their wares 
directly to customers and prospective customers dispose 
of more goods many times over than they would if they 
relied upon correspondence, even where they and their lines are 
well-known to the buyers. 

The undeniable truth of that assertion is proved in a thou- 
sand different ways, but one is enough to show that it is so. The 
sales record of the drummer who carries a line of samples is 
always far in advance of that turned in by one who is not so 
equipped, providing, of course, that the men are of substantially 
equal ability and their lines are similar. 

Catalogues have their use undoubtedly, but they do not take 
the place of the salesman. In the first place they are usually 
made up by the advertising departments of the concerns that 
issue them and are constructed rather with the idea of looks than 
for the purpose of really illustrating the line of goods. The 
men who make the catalogues rarely possess definite data cover- 
ing the goods and when they have the use of it is still more 
infrequent. 

But the drummer who can spread out specimens of the actual 
stock he is engaged in marketing has something definite to 
present. He does not have to tell of beautiful coloring, work- 
manship, style and price, for the specimens themselves speak a 
more forceful language to the buyers than anything yet devised 
for the human tongue. 

Having demonstrated that actual presentation is far better 
for sales than correspondence or catalogues or a combination of 
the two, it remains to discover a better way to make the presen- 
tation than is contained in the method of carrying half a ton 
of excess baggage and being dependent upon railroad service. 
Railroad passenger rates are high, from the viewpoint of the 
concern that foots the bill. Train service is frequently arranged 



A — Sampson truck 
B — Mclntyre Model V 



C— Grabowsky power wagon 

D — Kissel Kar Freight automobile 
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WHAT THE TRIP ACCOMPLISHED. 

Total miles traveled 3479.3 

Total towns visited 486 

Total customers seen 974 

Average miles per week 267.6 

Average miles per day 44.6 

Average towns per week 37 

Average towns per day 6 

Average calls per week 75 

Average calls per day 12.5 



on schedules that seem to have been framed for the purpose of 
promoting profanity on the part of traveling salesmen. 

For instance, where a drummer has "made" a small town, 
nineteen miles up a branch road, to visit one customer he is 
quite as likely as not to find that there is no train out of the 
isolated village by which he can make connections on the main 
line so as to visit any other customer during the day. If he is 
able to sell a bill of goods of $1,000 and make a profit for his 
house of 6 per cent, it would pay something to make the trip and 
lose the whole day. On the other hand, a sale totaling $ioo 
would represent a dead loss to the house. 

The answer seems to be the 1,000-pound freight wagon, 
equipped with solid tires, and the reason for it may be found in 
the following account of a three-months' trip, starting and end- 
ing with New York City. 

The car used may be any excellent automobile, constructed 
with the idea of commercial service in the delivery and transfer 
of goods and susceptible to equipment with light, solid tires and 
having a carrying capacity of about 1,000 pounds. The salesman 
needs no helper, driver or mechanic, but should be reasonably 
familiar with the operation of the car. He can gain all the 
necessary skill and information in one week of intelligent ob- 
servation and a small amount of practice. For the purposes of 
this article it is assumed that the man is qualified to drive the 
car, both in a legal and an actual sense. 

Having received his expense money and loaded up his car at 
the warehouse of his company, taken on his light steamer trunk, 
which should contain, besides his regular clothing, a rain-proof 
outfit, he slips copies of the Official Blue Book, Volumes I and 
2, into the holder in front of the seat and waves good-by to his 
sales manager. He reaches Columbus Circle at 8:30 o'clock in 
the morning and threads his way northward to 145th street 
where he turns right and crosses over the Harlem river. 

Following route No. 1 of Volume 2 of the Blue Book he 
readies the old White Plains road, and when his odometer reads 
10.6 he turns diagonally to the right on the new macadam road. 
His first scheduled stop is at New Rochelle, 16.7 miles from the 
starting point. It is 10:30 o'clock when he pulls up in front of 
the establishment of his first customer. New Rochelle is close 
to headquarters and the particular merchandise that the customer 
is interested in is known beforehand to the salesman. In half 
an hour he has transacted his business and in the next hour 
covers the other three possible customers. When he has con- 
cluded his work in this place it is noon and he trundles the car 
over to the Pcpperday Inn and has his luncheon. 

At 1 o'clock he takes up his journey again and continuing 
straight out the road passes Larchmont at 18.5 and continuing to 
Mamaroneck, where a half-hour is spent in canvassing a cus- 
tomer. From there to Portchester, a matter of 5.4 miles, is on 
the Post road for some distance. There are two customers in 
Portchester and it is 3 :30 o'clock before he is ready to proceed to 
Greenwich, Conn., after crossing the Byram river, the state line. 
At Greenwich there are two customers and it is 5 o'clock when 



AS TO THE DEPRECIATION OF THE CAR 

3,479 miles would have small effect on light solid tires. 
If the limit of speed essayed was 10 miles an hour it would be al- 
most nothing. 

Likewise, the moderate rate of speed would not rack the mech- 
anism. 

Barring accident and wilful injury, the car would be worth prac- 
tically as much for service at the end of the trip as it was at 
the beginning. 

At moderate speed the life of good solid tires is not far from 
20.000 miles. 



he takes the road to Stamford, Conn., where his first night stop 
has been scheduled at the Carlton Hotel. 

The total mileage for the first day is 337 and he arrives at 
Stamford in plenty of time for dinner. He has canvassed four 
towns since the start, seeing nine customers, displaying his goods 
directly to them in the most forcible and persuasive way. 

Before he goes to dinner he takes the car to Bell Brothers' 
Garage, and after seeing that it is carefully housed and ordering 
the automobile washed and filled up with gasoline and oil, he be- 
takes himself to the hotel. 

There are five possible customers for his line in Stamford and 
consequently it is 9:30 o'clock before he starts out on the road 
from the garage. Following the main road eastward he crosses 
the Noroton river, 

li 



reaching D a r i e n. 
There is one mer- 
chant to interview 
here and before 
10:30 he is on his 
way to N o r w a 1 k. 
There is enough 
business possible to 
keep the salesman 
engaged until noon 
when he repairs to 
the Norwalk Hotel 
for luncheon, hav- 
ing made seven 
business calls dur- 
ing the morning. In 
the afternoon he 
"makes" Westport, 
Southport and Fair- 
field, in each of 
which places there 
is a single call to 
make and reaches 
Bridgeport, 22 miles 
from Stamford, 
early enough in the 
afternoon to can- 
vass six merchants 
before dinner time. 
He stores his car at 
the Blue Ribbon 
Garage and regis- 
ters for the night 
at the Stratfield. 

Sixteen potential 
customers have been 
interviewed during 
the day at seven dif- 
ferent towns and 
the salesman is all 
ready for an early 
start on the follow- 
ing morning. It is 
about three miles 
to Stratford and 
nearly five from there to Milford, but both places were good 
business points for the salesman and it was just before noon 
when he pulled into New Haven and had luncheon at Heublin's 
restaurant. After lunch he was busy until the end of the busi- 
ness day in visiting his trade and possible customers in New 
Haven. When he had completed his work, he drove the car 
around to Dill's Garage and then registered at the Hotel Taft. 
He only made 17.5 miles, visited the merchants of three cities, 
including the big town of New Haven. 
In three days he had made 73.6 miles. 

Early on Thursday morning he started out from New Haven 
for Waterbury, a distance of 23.3 miles, following Route 106 




E — Map of Eastern New York and part of New 
England 
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of Volume 2 of the Blue Book. After the worn macadam, 
with which the roads of the preceding three days had been 
paved, the good dirt roads leading up into the hills were a 
relief, although our salesman had not tried to make much speed, 
even where the roads were good. About two and a half miles 
out he came to West Rock; made a call at a factory on the 
roadside, less than a mile farther along, and then followed the 
main thoroughfare into Seymour, ii.i miles from the starting 
point. He put in an hour talking to customers there and nearby 
and taking the road again reached Naugatuck in plenty of time 
for luncheon. He made a side trip to Middlebury and Wood- 
bury over a magnificent road about twelve miles long. At 
Woodbury the salesman picked up Route 145 and making stops 

only at North 
Woodbury and 
Watertown, reached 
Waterbury, making 
the total day's run 
43 m i 1 e s. It had 
been a busy day, 
with fifteen calls 
and eight towns, and 
he was tired when 
he rolled the car 
into the E. H. 
Towle Company 
garage and went 
over to the Elton 
Hotel for dinner 
and rest. 

Waterbury occu- 
p i e d his attention 
early the next day 
and about 10 o'clock 
he started toward 
Danbury. He fol- 
lowed Route 145, 
which is the reverse 
of Route 135. Con- 
sequently, the first 
few towns had been 
covered on the pre- 
vious day and his 
first call was at 
Southbury, 182 miles 
from Waterbury. 
Sandy Hook and 
Newtown were the 
chief points touched 
and he was able to 
reach the Green 
Hotel in Danbury 
for a late luncheon. 
This is 35.1 miles 
from Waterbury. 
He found rather a 
large field in the 
town where the hats 
come from and was 

busy with the trade all the afternoon. He found accommodations 
for his car at the Green Garage and spent the night at the hotel. 

Saturday being a short business day he ran down to Branch- 
ville and Wilson, 15.9 miles, by Route 158, and returned to Dan- 
bury to spend Sunday. 

During the afternoon he went over the mechanism of his car, 
tightening a few nuts and adjusting a loose fender, which was all 
that he found amiss. 

During the week he made 183. 1 miles, to which must be added 
245 miles accounted for in visiting the trade. He made 67 busi- 
ness calls in 28 cities and towns. Supposing that he "sold" the 
usual percentage of three out of every five merchants inter- 




F — Map of Mohawk Valley Region. 



COST OF THE TRIP EY AUTOMOBILE. 

For gasoline, 217 gallons at 20 cents $43.40 

For oil, 10 gallons at 80 cents 8.00 

For three months' insurance of car 12.00 

Repairs and replacements 24.35 

Garage (78 washings and 90 nights' storage) 169.00 

Hotel 180. 

Meals 270. 

Incidentals 50. 

Total $756.75 

Salary of salesman at $150 month 450.00 

Total cost of selling $1206.75 



viewed and that his orders averaged $ioo each, his order book 
would show 40 orders for merchandise costing the buyer $4,000. 
It would be small business in a sense, but it would constitute 
a class of trade that could hardly be reached in any other way 
so as to produce the commendable total of sales. Without the 
use of the car it would require an active man several weeks to 
cover all the points described, using the railroads wherever pos- 
sible and a wagon truck where there was no railroad. 

The second week of the trip started from Danbury Monday 
morning and the first day was occupied along the way to Pough- 
keepsie, N. Y., 45.1 miles via Route 150. This passed through 
Mill Plain, Conn., crossing into New York before reaching Brew- 
ster. En route he stopped at Carmel, Ludington, Stormville, 
Hopewell Church, Fishkill Plains, New Hackensack and Red 
Oaks Hill, reaching Poughkeepsie early in the afternoon. He 
stopped at the Nelson House and put up his car at Ryder's Gar- 
age, near the hotel. He made ten towns during the day and 
visited eighteen customers. 

His next objective point was Pittsfield, Mass., and consulting 
his Blue Book he found that the best roads were described in 
Route 43 of Volume 2. Tuesday morning he left Poughkeepsie, 
taking a northeasterly course through Pleasant Valley, Washing- 
ton Hollow, Millbrook to Amenia, where he lunched at the 
Gates House and filled up his gasoline tank at the Amenia Gar- 
age. In the afternoon he stopped at Millerton, Lakeville, Conn., 
and Salisbury, making 40.7 miles during the day and reaching 
the White Hart Inn by dinner time after canvassing the town. 

Wednesday he made South Egremont, Mass., Great Barring- 
ton and Stockbridge in the morning, taking his lunnch at the lat- 
ter place at the Red Lion Inn. Before coming to Pittsfield he 
visited Lenox, a busy place, and reached night control before 3 
o'clock. At Pittsfield he found a lot of business amt it was 
almost dark when he put his car into the garage of the Central 
Automobile Company and registered at the Wendell House. His 
mileage for the day was 37.3. Five towns had been canvassed 
and eleven orders had been taken from nineteen customers. 

Thursday saw the route from Pittsfield to Greenfield, Mass., 
58.1 miles, made without difficulty, touching Dalton, Hinsdale, 
East Windsor, Cumminton, Lithia, Goshen, Williamsburg, Hay- 
denville, over the rather heavy grade which has caused so much 
woe to automobilists in Winter, thence to Whateley Center, 
South Deerfield and into Greenfield. There are eleven stops in 
this itinerary and eighteen customers were seen. He registered 
at the Weldon, putting his car into the hotel garage. 

The next day the run was to Springfield, Mass., 37.0 miles via 
Route 364. The towns covered were Deerfield, South Deerfield, 
Northampton, Holyoke and thence to Springfield. He stopped at 
the Adnabrown after garaging his car at the Woodbury Garage. 

Saturday's itinerary was short, consisting of a run 25.6 mries 
long to Hartford over Route 313. This touches Windsor Locks 



COST BY OTHER TRANSPORTATION 

Railroad and boat fare $98.00 

Wagon and buggy hire 52.00 

Hotel 360.00 

Meals 540.00 

Incidentals 100.00 

Total .$1150.00 

Salary of salesman at $150 month $900.00 

Total cost of selling $2050.00 
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TRADE POSSIBILITIES OUTLINED 

If the salesman closed with 60 per cent, of his customers his total 

sales would number 585 
If the orders averaged $100 each, his total business would amount 

to about $58,500 

If the percentage of net profit on these sales was 6 per cent, the 

profit of the trip would oe $3,510 
Many of the best localities for trade reached on this trip are isolated 

from railroads and water transportation 
Making the same towns and same trade by railroad, boat and wagon 

would require not less than six months 



HOW IT WOULD AFFECT NET PROFITS 



If the net profit using the car is $3,510.00 

It would mean a profit of (per mile) 1.01 

As the cost by rail, etc.. is $843.25 greater than by car 

the net profits on the same basis of mileage would be.. 2,666.75 

This would mean a profit of (cents per mile) .77 

The difference in favor of the car would be (cents p.m.) .24 

The difference in time would be (months) 3 

The difference in interest charge on the goods sold due 

to the extra time required would amount to 438.75 

This item deducted from the net profit would leave 2,228.00 

Thus the car would increase the profit of the house by.. 1,282.00 



and Windsor before reaching the Connecticut capital city where 
the salesman put up at the Allyn House, having seen the car 
safely placed in the Palace Automobile Station. 

During the week the salesman covered 223.8 miles on the road 
and 31.6 miles around the various towns, visited forty-one cities 
and villages and saw 86 customers. 

Monday morning of the third week saw the salesman on his 
way to Waterbury via Route No. 171, which calls for 37.1 miles 
and covers eight busy little towns that had not been reached be- 
fore. Tuesday, having covered Waterbury on a previous trip, 
he started early via Route 131 for Pittsfield, Mass., 787 miles. 
As several towns on this route had been touched before, he was 
able to make his destination with ease. Wednesday he went to 
Springfield, Mass., using Route 321, which took him over the 
celebrated Jacob's Ladder, 1,810 feet above sea level. This route 
is 56.7 miles. Returning he took Route 309, 55.3 miles, over 
Peru Mountain, reaching Pittsfield for dinner. Friday he started 
for Saratoga, X. Y., over Route 332, which is 80.3 miles long. 
Friday night he stayed at Hoosick Falls, N. Y., and on Saturday 
pulled into Saratoga about noon. He put up his car at Ketchum's 
Garage and registered at the Grand Union Hotel at the celebrated 
watering place. His mileage for the week was 308.1 on the roads 
and 26.5 in the towns. These numbered forty-three and he made 
seventy-six calls of a business nature. 

The fourth week of the trip open- 
ed with a run to Manchester, via 
Route 81, which outlines a new way 
to enter New England from Sara- 
toga. The mileage is 50.6. One of 
the interesting things about this 
route is that it leads directly 
through the battlefield of Saratoga, 
where Burgoyne and his Hessian 
mercenaries were captured. Man- 
chester, Vt., is a rather lively town 
from the viewpoint of the sales- 
man's business and the rest of the 
week was spent in making side 
trips from Manchester as a base. 
These included the following: To 
Rutland on Tuesday via Route 504, 
34.3 miles. Wednesday returned 
to Manchester via Route 536, 42.2 
miles. Thursday he took Route 





514 as far as Brattleboro, 52 miles. Friday swung west to Ben- 
nington, following a part of Route 448 from Brattleboro, 41. 1 
miles. Saturday he covered that portion of Route 328 between 
Bennington and Manchester, 23.3 miles. 

He made 243.5 miles on the roads and 21.9 miles in the various 
towns, which numbered thirty-eight. He saw sixty-seven cus- 
tomers during the week. He made his headquarters during the 
week at the Hotel Equinox. 

The fifth week saw some distance touring. Monday he 
started for Burlington, Vt., following route 506, which is 107.9 
miles in length. He reached Burlington Tuesday night, stopping 
at the Van Ness House. Wednesday he took Route 547 to 
Ticonderoga, 54.1 miles. Thursday he cut across eastward over 
route 93 as far as its intersection with Route 553, which is about 
12 miles. Then he turned south on Route 553 to Fairhaven, 
about 39 miles. Friday he proceeded to Saratoga, following that 
portion of Route 531 which lies west and south of Fairhaven 
and is 53.5 miles. Saturday he continued on Route 531 to 
Albany, 37.6 miles. 

The fifth week covered 292.1 miles by road and 20.4 miles in 
town. He stopped at forty-three places and made eighty-seven 
calls. 

The sixth week was spent in making two round trips to and 
from Albany, where he stopped at the Hampton Hotel. These 

trips were to Pittsfield, Mass., via 
Route 61, 36.7 miles, and return 
via Route 338, 54.7 miles ; to Hud- 
son by Route 78, 33.1 miles; Thurs- 
day to Pittsfield by Route 46, 49.2 
miles; Friday to Troy via Route 
334, 39-8 miles, and Saturday spend- 
ing most of the day in Troy and 
returning to Albany over Route 
76R, 16.2 miles. 

This week he covered 229.7 miles 
on the roads and 188 miles in 
towns; stopped at forty places and 
visited sixty-eight members of his 
trade. 

This finished the eastern portion 
of his campaign and as he was 
scheduled to remain in the field for 
three months, his next move was to 
proceed deliberately up the Mohawk 




H — Wilcox truck 



-Tackson delivery wagon 



I — Tierce- A rrow 5-Ton Truck 
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J — Oliver delivery wagon 

valley after one week spent in can- 
vassing the section that lies west 
of Albany. This was accomplished 
in a series of trips touching One- 
onta, 84.9 miles, via Route No. 83 
Volume I of the Blue Book. 
Thence he went to Catskill, 76.7 
miles, over Route 305, thence back 
to Albany, 35.9 miles, via Route 
201. This encompassed a mileage 

of 195-5- 

The eighth week of the trip was 
used in zigzagging across the Mo- 
hawk valley, starting from Albany 
and reaching Utica on Saturday 
afternoon. The routes and mile- 
ages he followed were these : Route 
77 to Utica, 95 miles, with side 
trips over Route 72, which ends at 
Saratoga and returns to the main 

line via Route 229 to Richfield Springs, 72.4 miles, thence to 
Utica, 29.6 miles, via Route 310A. The mileage for the week was 
about 240. He stopped at the Yates Hotel. 

In the ninth week he made the trip to Watertown, following 
Route 298, which is 94.1 miles; made a side trip to Alexandria 
Bay, going over Route 374, which is 34.2 miles, and returning 
by Route 382, which is slightly less. He came back to Utica via 
Route 366, which is 80 miles. The week covered about 240 miles. 

The tenth week was used in a series of short trips around 
Utica. These were to Oneonta, 71.7 miles, via Route 289, to 
Binghamton, 61.4 miles, Route 301, and back to Utica, 94 miles by 
Route 408. This totaled 227.1 miles. 




L — Gramm Delivery Wagon 



K — Packard Truck 

The eleventh week was spent in 
covering the State via Route 281 
Syracuse, 50.6 miles ; Route 343 to 
Oswego, 35.3 miles ; Route 358 to 
Rochester, 70.6 miles; Route 516 
to Syracuse, 88.3 miles, and back 
to Utica by Route 338, which is 
62.3 miles, making a total mileage 
of 307.1. 

The next to the last week was a 
lively one. It was from Utica to 
Ithaca, Route 284. making 89.6 
miles; to Auburn. 40.8 miles, Route 
492, returning to the Cornell town 
via Route 491R, 37.8 miles; to 
Elmira, 33 miles, by Route 498. He 
covered 201.2 miles. 

The last week of the trip was 
from Elmira to Binghamton, Route 
431, 63.6 miles, to Kingston, 153.7 
miles; Route 401 and back to New York via Newburg, covering 
Route 214 to Newburg, 36.2 miles, and Route 181 to New 
York, 58.2 miles, thus making a mileage of 31 1.7 at the finish. 

The cost of the trip closely estimated is shown in the 
tables that are contained herewith. 

Any size of truck could be used in the same way that has 
been outlined for the 1,000-pound wagon and the cost could be 
closely estimated. For trucks of equal size, the operation of 
the more perfect specimen would be less than that of the less 
perfect. A truck of moderate cost might prove to be the best 
for some kinds of work, while the most highly priced car would 
be better for others. 



Good Roads and Routes- 

Porto Rico Affords Interesting Field for Trip 



Little-known island has some splendid roads which are 
maintained in perfect condition by the Federal Gov- 
ernment and cost much over $20,000 a mile to build. 
While the island has a tropical climate and is at its 
best in February, it is delightful all the year around. 
The Touring Club of America is compiling data for 
those who may contemplate this interesting trip. 

DESPITE the fact that the island of Porto Rico has been un- 
der the American flag for nearly a dozen years, the island 
is still about as unfamiliar to the average American citizen as 
Mindanao in the Philippines or the domain of the Emperor 



Kookoo on the south side of Papua. And '. yet Porto Rico is 
almost as close to New York as Havana and is many times more 
attractive in every possible way than Cuba. Thousands and 
thousands of wealthy Americans visit Cuba each winter, bowing 
to the extortion that is to be met with on every hand in order 
to enjoy the balmy softness of the tropical weather. Those 
who have had actual experience unite in saying that the hotel 
accommodations in all Spanish-American sections are not ade- 
quate from the American viewpoint. 

This applies with even more force to Havana than it does to 
the Porto Rican cities for the reason that there are more of 
them. The table of the hotels that cater especially to Americans 
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is equally execrable. If one is wise in 
making a tour of Porto Rico, he will 
avoid the places that make a specialty of 
foreign trade and seek the ones where 
native conditions obtain. As a matter of 
fact, eating and drinking must be con- 
sidered minor matters in any tropical 
climate at any time of the year, particu- 
larly for visitors. Experienced travelers 
will all declare that the less one eats 
and drinks in Porto Rico or anywhere 
else within the tropics, the less his sys- 
tem will have to struggle with. A full 
meal accompanied by alcoholic drinks 
will produce apoplexy about as readily 
as an advanced spark will produce a 
back-kick. 

But if one wants to enjoy an automo- 
bile tour under unique and interesting 
conditions and is prepared to forego the 
pleasures of the table during that period, 
a trip through Porto Rico should not be 
overlooked in thinking over plans. The 
climate, particularly in what would be 
the winter season in this latitude, is de- 
lightful. It is soft and mild and moist. 
The human system is not under heavy 
stress to keep up the vital fires of the 
body and does not require much fuel. 
Nature has been prodigal with Porto 
Rico and the verdure of the fields and 
forests is as intense as it is in Ireland, 
albeit the jungles and tropical verdancy 
are much thicker than they are in the 
Emerald Isle. 

Porto Rico has hundreds of miles of 
beautiful roads. They are solidly built 
and the Government of the United States 
keeps them in better condition for travel 
than it does the military and gov- 
ernment roads here at home. The Span- 
ish built the roads and the Americans 
have improved and extended them. They 
are smooth, fairly straight and adequately 
broad. They connect the principal cities 
and traverse the island from end to end. 

San Juan and Ponce, the chief ports, 
are situated close to sea level, but the 
road that goes between them was laid out 
for a considerable portion of its length 
along the sides of green hills. In the hill 
country, which occupies a large portion of 
the interior of the island, the nights are 
cool and fine and the climate is not unlike 
that of the temperate zone in summer. 
Fogs are to be encountered at some 
seasons, particularly in the highlands, but 
are not of enough moment to be reckoned 
as an obstacle to touring. 

Porto Rico enjoys a finer climate than 
Cuba. It lies farther out in the ocean 
and is swept by cooling breezes. The 
island is the most easterly of the West 
Indies, lying east of Haiti, which is east 
of Cuba. It is in the form of a parallelo- 
gram, 108 miles in its greatest length 
by 43 miles across. It is about half as 

A— Comerio road near Coneno, Porto Rico j arge as New J erseyi } ts area being about 

B — Military road to Ponce, near Santurce 3,600 square miles. 

C— Military road to Ponce leading to Caguey The soil is wonderfully fertile and agri- 

D — Comerio road on the way to Manati culture and lumbering are the chief in- 
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dustries. Tropical fruits of all kinds 
grow in profusion in the lowlands and the 
products of the temperate zone are rankly 
prolific on the uplands. Various kinds of 
wood, valuable for cabinet-making as well 
as for rougher uses, are native in the hills. 

Sugar and tobacco are the chief crops, 
with coffee and fruits next in importance. 
In a mineral sense the island is a curious 
mixture. It has been said that there are 
more different kinds of valuable minerals 
on the island than have been found in 
any place of similar size on earth. Gold, 
copper, iron and lignite have been found 
in workable quantities, and marble, build- 
ing stone, salt and amber exist in large 
areas, but have not been specially de- 
veloped so far. 

The military road between Ponce and 
San Juan is a masterpiece of highway 
construction and maintenance. It is about 
85 miles long and takes the general form 
of a giant elongated W. Ponce is at one 
of the uprights of the W, and the first 
stretch of the road, leading to the apex of 
the first angle, has an average grade of 8 
per cent. In some places it is as much as 
12 per cent. The rise is so steady that 
even this heavy grade does not seem so 
steep as it would under less delightful 
road conditions. 

From the apex of the angle and in- 
cluded between the two prongs of the 
road, is the great tobacco district of the 
island, one of the richest and largest high- 
class tobacco districts in the world. 

The leg of the route that joins the first 
at this point brings the tourist back into 
the hills skirting the tobacco district, and 
the next one follows the side hills to the 
top of the other prong. 

From there to San Juan the road de- 
scends rather more gently than it as- 
cended, the average grade of the descent 
being about 5 per cent. 

It cost the Spanish Government about 
$20,000 a mile to build the foundation for 
this highway and the United States has 
spent vast sums in bettering it in many 
ways. 

With a good automobile, one that can 
climb a hill and go well on the flat, the 
tourist may leave Ponce at dawn and 
reach San Juan in time for what passes 
for breakfast in Porto Rico. 

With a good car, the trip from Ponce 
to San Juan can be made in three hours, 
but it is vastly better to take one's time 
so that a fuller enjoyment of the beauty 
of the country may be had. Say that the 
trip requires four, or even five hours, it 
may be finished easily in one morning. 
Several trips over this road will be needed 
by the average tourist before he exhausts 
its possibilities. There are other good 
roads in the island, sufficient probably to 
keep a party busy for several weeks. . . 

If one decides to go, let him remember ^ Military road leading to Ponce over Arbon.to 




that while the climate in February is the 
best, any time of the year is good for 
touring in Porto Rico. 



F — The Arecibo road, Porto Rico, near Adjuntan 

G Picturesque donkey packs seen along roads leading to Candado, near the American colony 

H— Military road near Coguara 
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Motoring' Laws of All the States 

Plainly Put in Condensed Form 

Simon T. Patterson, member of the Allegheny County Bar, Pennsylvania, presents a con- 
cise risuml of the laws governing the use of automobiles on the highways of all of 
the States in the Union and Canada, including the provinces, the idea being to af- 
ford to automobilists a clear and brief statement of the legal facts in such a way that 
the tourist, when out of the bounds of his own State, will know his rights, and under- 
stand his limitations. It is worth something that the author departed from the cus- 
tomary order of stating the various laws, and resorted to a plan which gives uni- 
formity, making it easy to find the information desired, and it is pointed out that 
redundant legal phrasing of the law has been discarded without loss of technical 
accuracy. 



ALABAMA— Law of October 9, 1903 

Registration — The law requires that motor 
vehicles be registered with the Probate Judge of 
any county and makes no mention of exemption 
of non-resident owners. There is t no fee re- 
quired except a small fee for the certificate. . 

Equipment — You are required to have suitable 
and efficient appliances to lessen noxious odors, 
diminish noise and bring such vehicle to a quick 
stop. The act makes no mention of lamps, horns, 
bells, etc 

Speed Regulations — The act fixes 8 miles 
an hour as a speed limit in all cases generally 
throughout the State, and specifies certain in- 
stances of illegal speed as follows: 

1. Must not pass persons driving horses, or 
foot passengers walking in the highway at a 
greater rate than 8 miles an hour. 

2. Must not pass a public school or church dur- 
ing hours at a greater rate than 8 miles an hour. 

3. Must not cross a dam or causeway where the 
traveled portion is less than 20 feet wide at a 
greater rate than 4 miles an hour. 

Stop When — At request of signal by putting up 
the hand, from a person in charge of a horse or 
other domestic animal, and remain stationary and 
upon request, stop motor, until such person has 
had time to pass. 

Penalty — First offence, not less than $20 nor 
more than $100 fine; subsequent offences, a fine 
of not less than $50 nor more than $200 or im- 
prisonment in the county jail for not less than 30 
days nor more than six months. 

Obsehvations — There is nothing in this act re- 
stricting the power of local authorities to regulate 
the speed and use of motor vehicles upon the 
highways of the various cities, towns or villages. 



CALIFORNIA— Laws of March 32, 1905 

Definitions — "Closely built up" means (a) 
built up with structures devoted to business and 
<b) where the buildings average less than 100 feet 
apart for one-quarter mile. 

Registration — Non-residents need not register 
provided they have complied with the laws of the 
State of their residence requiring the registration 
of motor vehicles, and conspicuously display the 
license tags or markers of that State. 

Equipment; — The law requires good and effi- 
cient brakes, suitable bell, horn or other signal, 
and during a period from one hour after sunset 
to one hour before sunrise two lamps showing 
white lights in direction vehicle is going. One 
red light in rear. ... , 

Speed Regulations — 1. Never faster than is 
reasonable and proper, having regard for traffic, 
use of highway and safety of the public 

2. In closely built-up sections as defined above 
never faster than 10 miles an hour. The local 
authorities, however, must erect signs at each end 
of street in such closely built-up section, easily 
readable, bearing the words "Slow Down to — 
Miles," and also an arrow pointing in the direc- 
tion where the speed is to be reduced. 

3. Elsewhere in any incorporated city and 
county, city or town, never faster than 15 miles 
an hour. , 

4. Elsewhere outside of any incorporated city 
and county, city or town, never faster than 20 
miles an hoar. 

5. When approaching and traversing a bridge, 
dam, sharp curve or steep descent car must be 
under control and not exceeding 4 miles an hour. 

6. Approach crossings and intersections at a 
reasonable rate, having regard for traffic, use of 
highway, etc 

Warnings — Upon approaching persons walking 
in the roadway and horses give reasonable warn- 

"^Stop When — 1. At request or by signal by 
putting up hand from person in charge of restive 
horse and remain stationary a reasonable time 
until such person has passed. 

2. Cause motor to cease running if horse ap- 
pears badly frightened. 

3. In case of accident, stop, and upon request 
of person injured, or any person present, give 



such person name and address of owner of vehicle 
Rules op the Road — 1. Reasonably turn to the 
right of the center so as to pass without inter- 
ference. 

2. When overtaking vehicle pass to the left, 
"and the rider or driver of such horse, draft 
animal or other vehicle shall, as soon as practic- 
able, turn to the right so as to allow free pas- 
sage on the left." 

3. At intersections, keep to the right of the 
intersections of the center of the highways when 
turning to the right, and pass to the right of the 
center when turning left. 

Local Ordinances — Local laws relative to the 
use of the highways by motor vehicles, effecting 
registration, or prescribing a slower rate of speed 
are of no validity. But the local authority may 
limit the speed in incorporated cities and towns to 
not less than 10 miles an hour upon placing signs 
at boundary of streets and municipality line read- 
ing "Slow Down to — Miles, and an arrow 



pointing 
* ed. 



. the direction where the speed is to be 
reduced. Public "arks may make their own regu- 
lations, however, and motor vehicles may be ex- 
cluded from cemeteries. 

Trial — You are entitled to an immediate hear- 
ing and if that cannot be bad must be released 
upon giving bail or posting a forfeit for your 
appearance in a sum equal in amount to the 
maximum fine for the offense charged. However, 
you may leave motor vehicle in lieu thereof. 
Always take a receipt in writing if money must 
be paid to an officer. 



CONNECTICUT — August 10, 1909, as 
Amended August 26, 1909 

Definitions — Non-residents shall apply to resi- 
dents of States and countries who have no regular 
place of abode or business within this a State for 
a period of more than three months in the cal- 
endar year. 

Registration — Non-residents may use the high- 
ways not exceeding ten days in any one year 
without registering machine or licensing operator. 
Must display license tags or markers of the State 
of their residence substantially as follows: One 
in front and one on the rear, must at all times 
be plainly legible, and rear number must be hori- 
zontal, must not swing, must be at least 18 inches 
tfrom the ground, and at night must be illuminated 
so as to be visible at least 50 feet. If found 
guilty of violating any of the provisions of Sec- 
tions 11, 12, 18 and 19, you may be required to 
register. 

Equipment — Machines of over 10 horsepower 
must have at least two brakes. Suitable bell or 
horn. During the period from one-half hour after 
sunset to one-half hour before sunrise must carry 
two white lights visible at least 200 feet in direc- 
tion machine is going and show a red light in rear. 

Muffler. Within limits of any city or borough 
at all times and elsewhere between 9 p. m. and 
6 a. m. engine must be muffled. Must not use 
any other device for signal save horn, air or gas 
b'own whistle or bell. 

Speed Regulations — Section 11. Never greater 
than is reasonable and proper, having regard for 
width, traffic, use of highway and safety of the 
public. Never recklessly. 

Section 12. . 

1. Upon approaching and passing pedestrians 
and draft animals reduce speed when reasonable 
care requires. ... 

2. Stop on signal when horse appears frightened 
and remain so until person in charge has had a 
reasonable time to pass. , 

3. Slow down on approaching curves and inter- 
sections and give timely signal. 

4. Keep to right of center of intersections 
turning right and pass to the right of the center 
turning left. 

5. If speed exceeds 25 miles an hour for one- 
eighth mile it is prima facie evidence of unreason- 
able and improper speed. , . 

6. Exceeding 10 mi'es an hour, except within 
incorporated cities, when operator's view is ob- 
structed, when approaching intersections, travers- 
ing a bridge, sharp turn, steep descent or curve. 



is prima facie evidence of an unreasonable and 
improper speed. 

7. Exceeding 3 miles an hour passing street 
car, stopped or about to stop, op same side on 
which passengers are ordinarily received or dis- 
charged is prima facie evidence of an unreason- 
able speed. 

Stop Wren — See subdivision 2 under Speed 
Regulations. 

See subdivision 5 under Unlawful Acts. 

Warnings — See subdivision 3 under Speed 
Regulations. , 

Rules of the Road — See subdivision 4 under 
Speed Regulations. 

Local Ordinances — Local authorities cannot 
regulate the speed of motor vehicles upon the 
public highways except possibly in public parks, 
and in event of shows, processions, assemblages 
or parades in the public streets. 

Unlawful Acts — Under Section 18 of the act 
the following acts are unlawful: 

1. Operating a motor vehicle while intoxicated. 

2. Upon a bet or wager, or in a race. 

3. For the purpose ox making a speed > record. 

4. Failing to stop car in case of accident. 
Under Section 19: 

5. Refusing to give, and for giving false in- 
formation to an officer, failing to stop when 
signaled by an officer, refusing to sign name in 
the presence of an officer, and refusing to show 
license. 

Penalty — For violating Speed Regulations, not 
over $500 or not more than one year. 

For violating Section 18, not more than $500 
nor more than one year or both. 

For violating Section 19, not more than $100. 



DELAWARE— Chapter 120, Laws 1909 

Registration — Residents of another State are 
entitled to the sa:ne exemptions from the pro- 
visions of this act as are granted to the resi- 
dents of Delaware by that other State. A citizen 
of Pennsylvania, therefore, who has complied with 
the laws requiring the registration of motor 
vehicles is entitled to the use of highways of Dele- 
ware for ten days in a year without registration. 
The number plates or markers must be carried 
substantially as follows: Parallel to lb* axles, 
kept free from dirt, etc., during the period from 
one hour after sunset to one hour before sun- 
rise the rear tag must be illuminated when vehicle 
is in use. You are not subject to arrest, however, 
when one tag is missing. 

Equipment — 1. Good and efficient brakes. 

2. Horn or bell, to be sounded when necessary 
to insure safety. 

3. During the period of from one hour after 
sunset to one hour before sunrise must show at 
least one white light visible not less than 200 feet 
in direction vehicle is going and one red light 
visible in the opposite direction. 

Speed Regulations — The following rate may be 
maintained but not exceeded: 

1. Never greater than is reasonable, having 
regard for traffic, use of the highway and safety 
of the public, etc. 

2. One mile in five minutes where houses are 
on an average less than 100 feet apart, slowing 
to six miles an hour at curves and intersections. 

3. One mile in three minutes where bouses are 
on an average more than 100 feet apart, slowing 
to 12 miles an hour at all curves, intersecting 
roads, descending hills and in passing other 
vehicles. 

Stop When — 1. Upon meeting horse, should it 
appear unmanageable. 

2. In case of injury, and upon request of the 
person injured, give name and address of owner. 

3. Motor or engine shall be stopped at request 
or on signal. 

4. Upon request of constable or police officer. 
Exhibit registration certificate, and furnish to any 
legally constituted authority all information in 
your possession as to the identity of the operator 
of any motor vehicle. 

Warnings — 1. Give reasonable warnings at all 
times. 

2. See Equipment, subdivision 2. 

Rules of the Road — 1. Keep to the right when 
approaching other vehicles and pass to the right. 

2. Pass to the left on overtaking other vehicles. 
Driver of vehicle in front must turn to the right 
of the center of the road to allow free passage 
to the left. 

Unlawful Acts — Operating a motor vehicle 
while intoxicated. Penalty is a fine of not more 
than $100 or not over 30 days imprisonment, or 
both. 

Trial— The magistrate is required to accept in 
lieu of bail money or other valuable equal in 
amount to the maximum penalty for the offense 
which the accused is charged with, or may retain 
the motor vehicle in lieu thereof. 

Penalty — The penalty for the first offense are 
fines of not less than $10 nor more than $25, and 
in case of non-payment, not more than 10 days 
imprisonment. 

FLORIDA — Approved May ii, 1905 

Registration — Non-residents are exempt for a 
period of 30 days upon exhibiting license from 
their own State. 

Equipment — Must have a suitable bell, horn or 
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whistle. Must carry two lighted lamps from sun- 
set to sunrise. No mention where they are to be 

S laced. No mention of red light for the rear, 
lust display license tag on the back of the motor 
vehicle. Penalty for violation same as a mis- 
demeanor. 

Speed Regulations — 1. Never faster than is 
proper and reasonable, having regard for the 
traffic, use of the highway, etc. 

2. Must not exceed four miles an hour ap- 
proaching sharp curves, bridges, fills and inter- 
sections, of or crossings of other roads. 

3. At all times must be under perfect control. 
Stop When — 1. Upon request, or by signal by 

putting up the hand from person in charge of 
restive horse, and remain stationary long enough for 
horse to pass. Stop motor if horse appears badly 
frightened, on request. 

2. In case of accident, stop, and upon request 
of any person present give name and address of 
owner. 

Warnings — Upon approaching pedestrians and 
draft animals give ample warning. 

Trial — You are entitled to an immediate hear- 
ing, or must be released upon posting sum equal 
to the maximum fine for the offense charged as a 
forfeit, or may leave motor vehicle in lieu thereof. 

Penalty — A fine of not more than $100 for the 
first offense. 



GEORGIA — No. 478, Laws of 1910 

Registration — Non-residents are not required 
to register provided they have complied with the 
registration laws of their own State, and display 
registration tags or markers of that State. This 
exemption, however, is good for but thirty days. 

Equipment — During a period from one hour 
after sunset to one hour before sunrise show at 
least one white light, throwing a light at least 100 
feet in the direction vehicle is going. Show a 
red light in the opposite direction which also 
illuminates the rear number plate or marker. 

Speed Regulations — Never greater than is rea- 
sonable and proper, having regard for traffic, use 
of the highway, etc. Approaching bridge, dam, 
high embankment, sharp curve, descent or crossing 
of intersecting highways and railroad crossings, 
machine must be under control and not exceeding 
6 miles an hour. 

Stop Whin — At request or by signal by putting 
up hand or other sign of distress, stop as long 
as reasonable to permit restive horse to pass. 
Use reasonable precaution in overtaking and pass- 
ing same. Stop engine on request. 

Warnings — Upon approaching pedestrians or 
draft animals in the highway give reasonable 
warning. Avoid frightening horses. 

Rules or the Road — 1. Owner of machine has 
equal rights to the highway. 

2. No person shall give a signal of distress or 
danger without reasonable cause. 

Local Ordinances — Municipalities may regulate 
running and operation of motor vehicles provided 
such regulations do not interfere with the pro- 
visions of this act. 

Unlawful Acts — 1. Operating a motor vehicle 
while intoxicated. 

2. Person under sixteen forbidden to operate a 
motor vehicle unless has had one year's previous 
experience. 

Penalty — Section 1039, Vol. 3, Code of 1895, 
provides: 

"Except where otherwise provided, every crime 
declared to be a misdemeanor is ( punishable by a 
fine not to exceed $1,000, imprisonment t not to 
exceed six months, to work in the chain gang 
upon the public roads, or on such other public 
works as the county or State authorities may 
employ the chain gang, not to exceed twelve 
months, any one or more of these punishments 
in the discretion of the judge." 



ILLINOIS — Act of 1907 as Amended 
1909 

Registration — Non-residents are not required to 
register provided they have complied with the 
registration laws of their own State and display 
the license tags of such State on the front and 
rear of the machine. Rear number plate must be 
fastened so as not to swing. 

Equipment — 1. Good and sufficient brakes. 

2. Suitable bell, horn or other signal device. 

3. During the period from sunset to one hour 
before sunrise show at least two lights visible at 
least 200 feet in the direction vehicle is going and 
at least one red light in the opposite direction 
which must also illuminate the rear number plate. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard for traffic, 
use of the highway and safety of the public. _ 

2. ^Exceeding 10 miles an hour for one-eighth 
mile in closely built-up business portions of any 
incorporated city, town or village; or t 

3. Exceeding 15 miles an hour in residence 

f portions of any such city, town or village for a 
ike distance; or 

4. Exceeding 20 miles an hour for a distance 
of one-fourth mile outside of any such city, town 
or village shall be prima facie evidence of unrea- 
sonable and improper speed. 

5. Exceeding 6 miles an hour going round a 



corner or curve where operator's view is ob- 
structed is prima facie evidence of an unreason- 
able and improper speed. 

Stop When — 1. Stop without signal where 
horses appear frightened until they have had an 
opportunity to pass. 

2. Stop in case of accident and upon request 
of person injured or any person present, give 
name and address of owner. 

Warnings — 1. Give reasonable warning. 

Rules of the Road — Seasonably turn to the 
right of the beaten track. This applies to any 
vehicle on the highway and the penalty for violat- 
ing this provision is $5. 

Local Ordinances — 1. Local authorities hav- 
ing jurisdiction over public parks and boulevards 
connecting or pertaining to same can enforce rea- 
sonable local speed regulations, provided same are 
not lower than the rate fixed for other vehicles, 
and provided conspicuous signs are placed indicat- 
ing the rate. 

2. Local authorities may exclude automobiles 
from cemeteries. Otherwise cannot restrict the 
speed limits as provided above. 

Unlawful Acts — 1. Racing prohibited. 
Penalty, fine not exceeding $200. 

2. Must stop engine or motor when machine is 
left unattended on the public highways. 

Penalty — 1. For violating subdivision 3 under 
Equipment, a fine not to exceed $25. 

2. For violating Speed Regulations, a fine not 
to exceed $200. 

3. For violating sub-division 1 of Stop When, 
fine not to exceed $200. 



INDIANA — Act of March 12, 1907, as 
Amended by Act of March 6, 1909 

Registration — Non-residents are not required to 
register provided they have complied with the 
registration laws of their own State, and display 
the license tags or markers of such State both on 
the front and on the rear of the motor vehicle. 

Equipment' — 1. After dark must carry lighted 
lamps. 

2. Good and efficient brakes. 

3. Suitable bell, horn or other signal. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard for traffic, 
use of the highway and the safety of the public. 

2. Never exceed 8 miles an hour in business 
or built-up portions of any municipality. 

3. Never exceed 15 miles an hour in other 
portions of any municipality. 

4. Never exceed 20 miles an hour outside of 
municipalities. 

5. Approaching bridge, dam, sharp curve or 
steep descent, and in traversing same, and in ap- 
proaching crossings and intersections of highways, 
vehicle must be under control. 

6. Must not pass a farm or draft animal at a 
speed exceeding 6 miles an hour. 

Stop When — Upon request or by signal by 
putting up hand from person in charge of horse 
(if there is sufficient light for such signal to be 
perceptible) stop, and remain so until such person 
has had a reasonable opportunity to pass. 

Warnings — Upon approaching draft or farm 
animals upon public highways signal and give per- 
sons in charge a reasonable time to prepare for 
passing of motor vehicle. 

Rules of the Road — 1. Furnish aid upon re- 
quest. 

2. On overtaking, before passing, allow person 
in front a sufficient time to get to the side of the 
road. This he must do "with reasonable promp- 
titude" and allow the motor vehicle one-half the 
traveled portion of the highway. 

Local Ordinances — Local authorities have no 
power to diminish or prohibit any rate of speed 
permitted by this act, with the possible exception 
of sub-division 6 under Speed Regulations. 

Unlawful Acts — An intoxicated person is for- 
bidden to operate a motor vehicle. Penalty, a 
fine of not over $100 or not over six months' im- 
prisonment, or both. 

Penalty — Not more than $50 for the first 
offense. 



IOWA— Thirtieth General Acts as 
Amended 

Definitions — Closely built-up portions means 
those devoted to business or where for not less 
than one-fourth mile the dwelling houses on such 
highway average not more than 100 feet apart. 

Registration— Non-residents are not required 
to register provided they have complied with the 
registration laws of their own State and display 
the license tags of such State upon the rear of the 
vehicle. 

Equipment — 1. Good and efficient brakes. 

2. Suitable bell, horn or other signal. 

3. During a period of from one hour after 
sunset to one hour before sunrise display at least 
one light visible a reasonable distance in which 
the vehicle is going and a red light visible in the 
opposite direction. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard to traffic, 
use of the highway and the safety of the puouc. 

2. Must not exceed 10 miles an hour in closely 
built-up portions of cities, towns and villages. 



3. Must not exceed 15 a miles an hour else- 
where in cities, towns and villages. 

4. Must not exceed 20 miles an hour outside 
of cities, towns and villages. 

5. Approaching crossings of intersecting high- 
ways, bridge, sharp curve or steep descent, or in 
traversing same, speed must be less than above 
specified, must be reasonable, and car must be 
under control. 

Stop When — Upon request or by signal by 
putting up hand from person in charge_ of restive 
horse, or other draft or domestic animal, stop, 
and remain so as long as is reasonable to permit 
such person to pass. Render necessary assis- 
tance to party in charge of horse in so passing. 

Rules of the Road — See above under Stop 
When. 

Local Ordinances — Local authorities cannot 
exclude motor vehicles from the highways or re- 
quire local registration. 

Penalty — For violating any of the provisions 
of the act, fine of not over $25 for the first 
offense. 



KANSAS — Laws 1903, Chapter 67 

Registration — No registration required. 
Equipment — 1. Suitable bell, horn or other 
signal. 

2. Good and efficient brakes. 

3. During a period of from one hour after 
sunset to one hour before sunrise display at least 
one lighted lamp visible a reasonable distance in 
the direction in which the motor vehicle is going. 
No mention of a red light for the rear. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard for traffic, 
use of the highway and the safety of the public. 

2. Must not exceed 20 miles an hour outside 
of thickly settled or business parts of any city or 
town. 

3. Must not exceed 10 miles an hour within 
same. 

4. Upon approaching and traversing crossings 
and intersections run at a less speed than above 
specified. 

5. Reduce speed upon approaching horses if 
same appear restive and frightened. 

Stop When — If requested by signal or other- 
wise. This provision applies to automobiles going 
either in the same or in the opposite direction. 

Rules of the Road — Exercise every precaution 
to prevent frightening horses. 

Local Ordinances— -Cities of the first, second 
and third class may by local ordinance regulate 
and control use and speed of automobiles within 
their limits and prescribe penalties for the viola- 
tion thereof, but such ordinances must not be in- 
consistent or repugnant to the general law. 

Penalty — Fine not exceeding $100 for violat- 
ing any of the provisions above mentioned. 



KENTUCKY— 1910, Chapter 81 

Registration — Non-residents are not required 
to register provided they have complied with tue 
registration laws of their own State, and display 
license tags of such State on the front and rear 
of machine, and comply with the regulations of 
this act regarding lights. 

Equipment — 1. During the period from sunset 
to one hour before sunrise display at least two 
lighted lamps showing white lights visible at least 
200 feet in the direction vehicle is going and one 
red light visible in the opposite direction. 

2. Good and sufficient brakes. 

3. Suitable bell, horn or other signal device. 
Speed Regulations — 1. Never greater than is 

reasonable and proper having regard for traffic, 
use of the highway and safety of the public. 

2. Exceeding 10 miles per hour in closely built- 
up or business portions of any incorporated city, 
town or village for a distance of one-eighth of a 
mile; or 

3. Exceeding 15 miles per hour in residence 
portion of any incorporated city, town or village 
for a distance of one-eighth of a mile; or 

4. Exceeding 20 miles per hour outside of same 
for a distance of one-fourth of a mile shall be 
prima facie evidence of an unreasonable and im- 
proper rate of speed. 

5. Exceeding 8 miles per hour going round a 
curve or corner, crossing a highway, or where 
operator's view of the road traffic is obstructed 
is also prima facie evidence of such improper 
speed. 

Stop When — Without signal when approaching 
a horse on the highway and it appears frightened. 

Local Ordinances — Forbidden except in the 
following cases: 

1. Upon speedways maintained by local autnori- 
ties. 

2. Upon parks and connecting boulevards. 
However, rate of speed so fixed for motor vehicles 
must not be lower than that t fixed for other 
vehicles, and before such regulations are effective 
signs must be conspicuously placed indicating the 
rate permitted. 

Unlawful Acts — Must stop motor or engine 
when vehicle is left unattended upon the public 
streets. 

Penalty — Not less than $20 nor more than $50 
fine. 
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MAINE — Chapter 34 Revised Statutes 
as Amended 1905 

Definitions — Team means "all kinds of convey- 
ances for persons and property." 

Registration — Non-residents may use the high- 
ways of Maine- without registration, provided: 

1. Machine must be driven by some person 
licensed in Maine or some other State. 

2. Unless prohibited by special law duly author- 
ized by the Legislature. 

3. Must display, front and rear, license tags 
of home State. 

4. Unlicensed persons may operate machine if 
accompanied by a licensed operator. 

Equipment — 1. Suitable bell or other appliance. 
Must be able to be heard a distance of 300 feet. 

2. During a period from one hour after sun- 
set to one hour before sunrise must carry lighted 
lamps. 

Spud Regulations — 1. Upon highway, town- 
way, public street, avenue, driveway, park or 
parkway limit IS miles per hour. 

2. Upon same within compact or built-up por- 
tions of city, town or village, 8 miles per a hour, 
except where such city or town may by ordinance 
or by-law permit a greater rate of speed. 

3. Never greater than is reasonable and proper, 
having regard for traffic, use of the highway and 
safety of the public. 

4. Signs at right of road marked "Automobiles 
Go Slow" mean reduce speed to four miles an 
hour. Stop when meeting horse within such lim- 
its. Do not proceed until horse has passed unless 
signaled to do so by driver. 

Stop When — 1. Upon request of driver of 
horse, or upon signal from driver, and remain 
stationary a reasonable time to allow same to pass. 

2. See sub-division 4 under Speed Regulations, 

3. When it is unsafe to do so, i. r., to pass 
a person about to be met or overtaken, if re- 
quested, shall stop a reasonable time, at a con- 
venient place, to enable the other to pass. 

4. When team overtakes team going in same 
direction, team ahead, if requested, shall drive to 
right or left, or stop a reasonable time at a con- 
venient place, to allow the other to pass. 

Rules of the Road— 1. Persons traveling with 
a "team" (and this, of course, includes wheel- 
barrows and baby carriages) shall seasonably turn 
to the right of the traveled part of the road. 

2. See subdivisions 3 and 4 under Stop When. 

3. Obstructing highway with team or leaving 
it unattended forbidden. Penalty for violating the 
above is not less than one nor more than twenty 
dollars fine to be recovered on complaint made 
within 60 days. 

Local Ordinances — Laws of 1909, Ch. 133, pro- 
hibit the use of automobiles in the towns of Eden, 
Mount Desert, Tremont and Southwest Harbor 
on the island of Mount Desert in Hancock 
County. 

Laws of 1907, Ch. 53. The town of Camden, 
Knox County, and the town of Lincolnville, Waldo 
County, may adopt by-laws prohibiting the use of 
automobiles on the following named section of 
roads within their respective limits upon the mar- 
gin of Lake MegunUcook. The road known as 
turnpike, beginning at Hopkin's corner, so-called, 
in Camden to Young Town, so-called, in Lin- 
colnville. All entrances to said road must be 
marked No Automobiles Allowed on this Road. 

Chapter 56. Bluehill, Hancock County, may 
prohibit the use of automobiles on the following 
roads: From the Granite Bridge near Wescott's 
Corner, so-called, easterly and southerly to 
Friend s Corner, thence northeasterly to East 
Bluehill Bridge, thence northerly to Ionian's 
private way on Morgan's Bay road, so-called; also 
the road leading from Babson's Corner, so-called, 
northerly to Durgan's Corner, so-called; also the 
road leading from the Brooklin line northerly and 
westerly to Fall's Bridge; also the road leading 
from Herrick's Corner, so-called, northeasterly to 
Parker Point, so-called, thence northwesterly to 
Main street in Bluehill village: also the road lead- 
ing from the corner near the Ball Place, so-called, 
southwesterly and westerly to the corner near the 
Bluehill Inn. Roads so closed must be marked as 
shown above. 

Chapter 340. Readfield, Kennebec County, may 
prohibit the use of automobiles upon the follow- 
ing road. The Pond road, so-called, being the 
road beginning at the road leading from Read- 
field to Kent's Hill near the saw-mill and running 
thence northwesterly to the road leading from 
Mount Vernon to Kent's Hill. Road so closed 
must be marked as above. 

Unlawful Acts — 1. See Registration, sub-divi- 
sion 1. 

2. Obstructing highway with team or leaving it 
unattended. 

3. Racing is prohibited. 

Penalty — For violating Speed Regulations, not 
over $50, or over ten days' imprisonment. Same 
penalty for not stopping upon request. 



Chapter 



MARYLAND— Article LVI, 
307, Laws of 1910 

Registration — If non-resident has complied with 
the laws of his own State relative to motor 
vehicles, he may travel in Maryland not exceed- 
ing two periods of seven consecutive days each in 



a calendar year without registration. The num- 
ber tags or markers of his own State must be 
carried substantially as follows: Must be kept 
reasonably clean, rear one must not swing, more 
than one marker in front or rear prohibited. No 
penalty can be imposed where it clearly appears 
that registration number has been lost by accident 
There must be obtained from the Commissioner of 
Motor Vehicles, and displayed on rear of car, a 
tag or marker issued by said commissioner. How- 
ever, upon conviction of violating any of the pro- 
visions of Sections 140b, 140c, 140d, 140e and 
140i you must register and obtain a Maryland 
license. The sections will be noted under the 
various titles following. Non-resident chauffeurs 
are entitled to the same exemption. 
Equipment — 1. Adequate brakes. 

2. Suitable bell or horn or other device for 
signaling. 

3. During the period from one hour after sun- 
set to one hour before sunrise display two or 
more white lights on the forward part of the 
machine visible at least 200 feet. Display also a 
lamp showing red from the rear and white at the 
side. The act does not state that the rear num- 
ber plate is to be illuminated. In case of a bona 
fide failure of the lights to operate, if operator 
sounds horn at least once in every 200 feet, keeps 
under 10 miles an hour, and takes the first rea- 
sonable opportunity of putting his lights in order, 
he will not be deemed guilty of violating this 
section. 

Speed Regulations — Section 140b: 

1. Never recklessly nor faster than is reason- 
able and proper, having regard to width, traffic 
and the safety of the public. 

2. Exceeding 12 miles per hour in thickly 
settled or business parts of cities, towns or vil- 
lages; or 

3. Exceeding 18 miles an hour in parts of cities, 
towns or villages, outlying and not thickly settled; 
or 

4. Exceeding 25 miles an hour in the open 
country shall be prima facia evidence of an im- 
proper speed. 

Section 140c: 

Slow to a reasonable and proper rate and ma- 
chine must be under control when: 

5. Approaching pedestrian upon the highway. 

6. Horse, led, ridden or driven. 

7. On sharp curve, turn or descent. 

8. Passing street car receiving or discharging 
passengers. 

9. Traversing bridges, crossings, curves and 
descents. 

Stop When — Section 140c (continued): 

1. If horse appears frightened. 

2. If person in charge thereof signals so to do 
by raising hand vertically. No person shall give 
the signal to stop unless necessary. 

Section 140d: 

3. In case of accident, operator must immed- 
iately stop, give name, residence, number of 
license to operate, upon demand. Must also render 
such assistance as may be reasonable and neces- 
sary within his power. 

Warnings — 1. Within limits of cities, towns 
or villages, only horns blown by means of hand 
pressure upon a rubber bulb shall be used, or 
small electric bells of moderate sound. 

2. Signal device must not be sounded while 
passing a horse or other animal in the open 
country. 

Rules of the Road— 1. On meeting; vehicles 
turn to the right of the center of the highway. 

2. On overtaking vehicles pass to the left. 
"Said vehicle so overtaken shall promptly, upon 
signal, turn to the right in order to allow free 
passage to the left." 

3. At intersections of public highways, keep to 
the right of the center when turning right, pass 
to the right of the center when turning left. 

Local Ordinances — Towns or villages may pass 
a law or ordinance regulating speed that differs 
from the speed limits of this act, provided 

Notice of same is posted in a plain and legible 
manner and in letters not leas than 4 inches 
high on the right side of the roads entering said 
town or village at the boundary line and stating 
the local speed limit, and unless the notice is 

fiosted and maintained as aforesaid, such local 
aw will be of no validity as affecting the speed 
prescribed by this act Such special laws affect 
towns and villages only. No special law can be 
enforced affecting the "open country." 

Unlawful Acts — Section 140e. Subdivisions, 
(1), (2) and (4) following: 

1. Intoxicated persons forbidden to operate a 
motor. 

2. Persons under 16. 

3. Persons under the influence of drugs or 
liquors. 

4. Operating a motor vehicle in a race or on a 
bet or wager. 

5. See Warnings, sub-divisions U) and (2). 

6. Must lock or secure device by wbich car is 
started, when same is left standing unattended in 
the street. 

7. Must also stop motor, and cut off electric 
current. 

Trial — You are entitled to an immediate hear- 
ing. If such cannot be had you must be released 
upon giving bond or posting a forfeit equal to the 
maximum fine prescribed tor the alleged offense. 
Motor vehicle may be tendered as security. An 
appeal must be taken within 30 days from date 
of judgment. 



Penalty — For violating any of the provisions 
of Sections 140d, 140e or 140i, not more than 
$500 fine or not more than 90 days' imprisonment 
or both. 

For violating any other provision of the act, not 
more than $50 fine. 

Observations — Section 140i: 

1. No chauffeur shall operate a machine in the 
absence of the owner without his consent. 

2. No chauffeur or other person having the 
care of a motor vehicle for the owner shall re- 
ceive or take any bonus, discount or other con- 
sideration on supplies or parts furnished or pur- 
chased for such motor vehicle or on any work or 
labor done thereon by others. 



MASSACHUSETTS — Acts 1909, Chap- 
ter 534 

Definitions — Intersecting Way means any way 
which joins another at an angle, whether or not 
is crosses another. 

Non-resident shall apply to residents of States 
or countries who have no regular place of abode 
or business in this commonwealth for a period of 
more than three months in a calendar year. 

Thickly settled or business parts of a city or town 
shall mean the territory of a city or town con- 
tiguous to any way which is built up with struc- 
tures devoted to business, or the territory of a city 
or town contiguous to any way where the dwell- 
ing houses are situated at such distance as will 
average leas than 200 feet between then for a 
distance of a quarter of a mile or over. 

Way means any public highway, private way 
laid out under authority of statute, street, alley, 
road, avenue, park or parkway. 

Registration — The conditions under which 
motor vehicles owned by non-residents may be 
operated are as follows: 

1. Non-resident must have complied with the 
provisions of the law relative to motor vehicles 
of his own State. 

2. The operator, either owner or chauffeur 
may operate a motor vehicle upon the ways of 
Massachusetts without taking out a license so to 
do for a period of not exceeding ten days. 

3. If non-resident or his chauffeur be con- 
victed of violating any of the laws of Massa- 
chusetts relative to motor vehicles a license must 
then be secured. 

4 The number tags or markers of said non- 
resident's own State, and none other, must be 
displayed substantially as follows: One in front 
and one in the rear. They must be plainly legible 
at ail times. The bottom of the number plates 
muat be horizontal and not less than 8 nor more 
than 36 inches from the ground. During the 
period when the vehicle is required to display 
Ugh.'* the rear register number shall be illuminated 
so as to be plainly visible at a distance of 60 feet 

5 Ten days is the period in which machines 
owned by non-residents may be operated without 
a Massachusetts license being required. How- 
ever, during the months of July. August and 
September a special license may be obtained to 
operate during these months, upon proper applica- 
tion upon blanks furnished by the Massachusetts 
Highway Commission. The fee for this special 
registration is as follows: 

Automobiles of less than 20 H. P $2.50 

Automobiles of 20 H. P. to 30 H. P.. . $5.00 
Automobiles of 30 H. P. to 40 H. P. . . $7.50 
Automobiles of 40 H. p. tc 50 H. P.. $10.00 

Automobiles of 50 H. P. and up $12.50 

The commission will furnish without charge 

number plates for such purpose. 
Equipment— 1. Two brakes, one a foot brake, 

required on motor vehicles of over 10 horsepower. 

One brake on 10 horsepower or less. 

2. Every motor vehicle must hare a muffler or 
contrivance to prevent unnecessary noise. 

3. Suitable bell, horn or signal device. 

4. A lock or ratchet brake which can be set, 
a key or other contrivance to prevent such vehicle 
from bein* set in motion bv uuauthoiized persons. 

5. Lights from one-half hour after sunset to 
one-half hour before sunrise. Two white lights on 
front visible not less than 200 feet At least one 
red light on rear with a white light so arranged as 
illuminate and not obscure the rear register num- 
ber. 

6. Nothing permitted on or about person of 
operator to impede the operation of the machine. 

Speed Regulations — 1. Never faster than ia 
reasonable and proper, having regard for traffic 
and the safety of the public. 

2. Must not exceed 20 miles an hour for a 
distance of a quarter of a mile outside of thickly 
settled or business parts of a city or town. 

3. Must not exceed 15 miles an hour for one- 
eighth of a mile inside of thickly settled or busi- 
ness parts of city or town. 

4. Must not exceed 8 miles an hour approaching 
intersecting ways, traversing crossings, intersect- 
ing ways, or going round corner or curve where 
the view is obstructed. 

5. See Stop When, subdivision (2). 

6. See Warnings, subdivision (1). 

7. See Rules of the Road, sub-division (1). 
Stop When— 1. Stop both car and motor when 

approaching a horse if horse appears frightened 
and if person in charge thereof shall signal to do 
so. Keep stationary long enough to permit horse 
t > pan. 
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2. In passing street car which has stopped to 
take on or let off passengers, slow down, and 
stop when necessary for their safety. 

3. Stop when signaled to stop by any police 
officer who is in uniform or who displays his badge 
conspicuously on outside of his outercoat or gar- 
ment. 

Warnings — Upon approaching a pedestrian in 
the street, upon approaching an intersecting way, 
or curve or corner where the operator's view is 
obstructed, slow down and give signal of approach. 

Rules or the Road — 1. Slow down on ap- 
proaching crossings of ways, keep to the right of 
the intersection of tne centers of both ways when 
turning to the right. Go to the right of the cen- 
ter before turning left. 

Local Ordinances — Cities and towns and park 
commissioners may make special regulations as to 
the speed of motor vehicles and may exclude such 
vehicles from certain ways. Notice of such special 
regulations must be conspicuously posted and 
have been approved by the Massachusetts Highway 
Commission. However, a motor vehicle cannot be 
excluded from a highway leading from one city 
or town to another. These special regulations 
must have been passed and approved since June 
19, 1909, with the exception of those regulations 
upon the island of Nantucket. 

The commission has power to make rules and 
regulations regarding motor vehicles, but no power 
to regulate the speed at which such vehicles may 
be operated on the public highways. 

Unlawful Acts — 1. Carrying a false number 
plate with intent to conceal identity. Penalty, not 
more than $100 or more than 10 days, or both. 

2. Operating while intoxicated; or 

3. On a bet, wager, or in a race; or 

4. For the purpose of making a record and ex- 
ceeding the speed limit; or 

5. After causing injury, leaving without dis- 
closing identity. Penalty, not over $200, not over 
six months, or both. 

6. Refusing when requested by police officer 
to give name and address, or name and address 
of owner, or giving a false name; or 

7. See Stop When, sub-division (3). 

8. Refusing on demand of such officer to pro- 
duce license or certificate to operate, or let nim 
examine it; or 

9. Refusing to sign your name in the presence 
of such officer. Penalty, not less than $25 nor 
more than $100. 

10. Vehicle must not be left standing unat- 
tended in any public street or way without first 
locking or making it fast or setting the brakes 
thereon, and stopping the motor of said vehicle. 

Tiial — A complaint against a person for break- 
ing the speed limit or violating the special rules 
of the commission may be placed on file at the 
discretion of the court or trial justice if the viola- 
tion appears to have been unintentional or if no 
person or property could have been endangered 
thereby. If offense charged is violating the speed 
regulations or special speed regulations must be 
released upon posting a forfeit of $100. May 
be detained in custody for 24 hours for other 
offenses. 

Penalties — For violating any provision of the 
act, rule or regulation of the commission, or 
special speed regulation, not less than $10 nor 
more than $25 for the first offense. 

Observations — A record of first time of enter- 
ing and leaving public garages is required by law 
and person operating motor vehicle must enter 
such data in a book kept at the garage for that 
purpose. 

No one under sixteen will be granted a license 
to operate. 



MICHIGAN— 1909, No. 318 

Registration — Non-resident owners need not 
register in Michigan provided: 

1. Owner must have complied with the laws of 
his own State relative to motor-vehicles. 

2. Must conspicuously display his State license 

3. This privilege is only extended to residents 
of those States that extend similar privileges to 
residents of Michigan. Pennsylvania grants resi- 
dents of Michigan a ten-day exemption and hence 
residents of Pennsylvania may operate in Michi- 
gan for this period without being required to 
register. Residents of States that have no law 
relative to the registration of motor vehicles may 
be required to register in Michigan if they desire 
to use the highways therein. 

4. Non-resident chauffeurs must wear badge 
assigned them by their own State before they will 
be permitted to operate in Michigan. But such 
State must reciprocate as regards Michigan chauf- 
feurs. There is nothing in the Pennsylvania act 
preventing a chauffeur of Michigan operating a 
motor vehicle in this State for a period of ten 
days. 

Equipment — 1. Adequate brakes sufficient to 
control the vehicle at all times. 

2. Suitable and adequate bell, horn or other 
device for signaling. 

3. During a period from one hour after sunset 
to one hour before sunrise display at least two 
lighted lamps visible at least 200 feet in the direc- 
tion the vehicle is going and a red light visible in 
the opposite direction with a white ray shining on 
the rear number plate. 

4. Chains, non-skidding contrivances, tires com. 



posed in whole or in part of metal . forbidden ex- 
cept when highways are wet and slippery or 
covered with ice and snow. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard for traffic, 
etc. 

2. Never in any event exceed 25 miles per 
hour. 

3. Within corporate limits of cities and villages, 
not over 10 miles per hour in the business portion 
and not over 15 miles per hour in all other por- 
tions. 

4. Upon approaching and in traversing an in- 
tersecting highway, bridge, dam, sharp curve or 
steep descent car must be under control. 

5. Upon approaching pedestrian in highway, 
or horse or draft animal, must not exceed 10 miles 
per hour and must give reasonable warning of 
approach. 

Stop When — 1. Upon request or signal by 
putting up hand from driver in charge of horse. 

2. If horse appears badly frightened, upon re- 
quest, stop motor or engine. 

3. In case of accident, stop, give reasonable as- 
sistance. Upon request of anyone give name and 
address of owner and register number. 

Warnings — 1. See Speed Regulations, subdivi- 
sion (5). 

Rules or the Road— 1. Seasonably turn to the 
right of the center of the traveled portion of the 
highway. Person approaching must do likewise to 
permit motor vehicle to pass. 

2. Turn to the right of the centers of inter- 
secting highways in turning right and pass to the 
right of the center in turntg left. 

3. Persons upon being overtaken by motor 
vehicles must turn to the right of the center of 
the traveled portion of the highway upon request 
and give motor vehicle an opportunity to pass. 
However, should occupants of vehicle about to 
be passed desire assistance, it is the duty of the 
male occupants of the motor vehicle to give the 
assistance asked. 

Local Ordinances— 1. Local authorities may 
make regulations diminishing but not increasing 
these speed limits in parks and parkways, but 
must post signs conspicuously indicating the rate 
permitted. 

2. Local authorities may exclude motor vehicles 
from cemeteries. 

3. Further than this cannot pass any laws af- 
fecting tourists in the use of the highways. 

Unlawful Acts — 1. See Equipment, subdivi- 
sion (4). 

Trial — In case of arrest without warrant officer 
must have personal knowledge of the violation of 
the act. 

1. You have a right to demand an immediate 
trial. 

2. Failing that you must be released upon post- 
ing a forfeit equal in amount to the maximum fine 
for the particular offense charged, or may leave 
machine in lieu thereof. 

Penalty — For violating any provisions, upon 
conviction or pleading guilty, a fine of not ex- 
ceeding $25 and costs for the first offense. If not 
paid not over ten days in jail. 



MINNESOTA — Supplement Laws 1909, 
Section 1378 

Registration — Non-resident need not register, 
provided: 

1. Carries number tags of his own State for 
easy identificiation. 

2. Tag must be displayed on the rear, and be 
securely fastened. 

Equipment — 1. Adequate brakes sufficient to 
control the vehicle at all times. 

Suitable adequate bell, horn or other signal. 

3. From one hour after sunset to one hour be- 
fore sunrise at least two lighted lamps must be 
displayed on the front of the vehicle and one red 
on the rear. White rays of rear lamp must shine 
on number plate. 

4. A muffler must be used and not "cut out or 
disconnected" within the limits of any city or vil- 
lage within the State. 

Speed Regulations — 1. Never greater than is 
reasonable and proper having regard to the width, 
condition and use of the highway. 

2. Approaching and in traversing a dam, bridge, 
sharp curve or steep descent and upon approach- 
ing a crossing or intersecting highway or in pass- 
ing from a side street into a main street wnere 
persons or vehicles are not plainly discernible, 
machine must be under perfect control and not 
exceeding one mile in eight minutes. 

3. Speed must never exceed 25 miles per hour. 
Stop When — 1. On request or by signal by 

putting up hand from person in charge of horse 
or other draft animal, stop. Use reasonable pre- 
caution in passing. Stop motor if horse appears 
badly frightened, upon request. 

Rules or the Road — 1. All persons meeting 
upon highway must slacken pace if necessary and 
seasonably turn to the right of the center of the 
traveled portion of the road. 

2. Person overtaking another passes on the 
left. Person overtaken must turn to the right as 
soon as practicable so as to give half of the 
traveled road to the other. 

3. At intersections keep to the right of the 
center when turning right, pass to the right of the 
center when turning left. 



4. In cities or villages where traffic is large, 
slow moving vehicles must keep near the right 
curb allowing those moving the more rapidly to 
keep nearer the center. All vehicles, however, 
must keep to the right of the center of the street 

Unlawful Acts — 1. Tampering with an auto- 
mobile. < 

2. Unreasonably obstructing or impeding a 
motor vehicle upon the highway. 

3. Taking and removing an automobile from a 
garage without the knowledge and consent of the 
owner. 

4. See also Equipment, subdivision (4). 
Observations — It should be noted that this act 

does not specifically prohibit local authorities pass- 
ing and enforcing ordinances limiting a lower 
rate of speed, excluding motor vehicles from cer- 
tain highways and other local restrictions. 



MISSISSIPPI 

There is no general law regulating the use of 
motor vehicles in this State. In the absence of 
such general law tourists are subject to local regu- 
lations. The following rules of the road are found 
in the Code of 1906, Section 4412: 

1. Keep to the right. 

2. Pass overtaken vehicles on the left. It 
vehicle in front fails to turn to the right to give 
overtaking vehicle an opportunity to pass on the 
left, such person in charge thereof is liable to a 
fine of $5 and damages. 



MISSOURI — Approved March 19, 1907 

Definitions — Auto driver means any per son op- 
erating a motor-vehicle as mechanic, paid . em- 
ployee, or for hire. 

Registration — Non-residents need not register 
unless they remain in the State 20 days or more. 
The registration fee is $5.00. Such non-resident 
however must have complied with the registration 
laws of his own State and display the registration 
number tags of such State on the front and back 
of the vehicle. The act states that the front 
number tag must be illuminated. 

Non-resident auto-drivers are entitled to the 
same exemption for a period of not more than 
20 days provided they have complied with the 
laws of their own State requiring auto-drivers to 
be licensed and display such license number. The 
fee for a license is $2.00. 

Equipment — 1. From sunset to sunrise at 
least two white lights must be displayed visible at 
least 200 feet in the direction the vehicle is go- 
ing and at least one red light visible in the op- 
posite direction. 

2. Good and suitable brakes. 

3. Suitable bell, horn or other signal device. 
Speed Regulations — 1. Never greater than is 

reasonable and proper, having regard for traffic, 
use of the highway and the safety of the public. 

2. Never greater than 15 miles per hour in 
any event. 

3. When turning the corner of intersecting 
roads or streets, when traversing a curve or turn 
in the road where, the view is obstructed, never 
greater than 6 miles per hour. 

4. Never greater than 8 miles per hour in busi- 
ness portions of any city, town or village. 

5. Never greater than 10 miles per hour in 
other portions thereof. 

Stop When — 1. In case of accident, upon re- 
quest of person injured or "property damaged," 
stop, and upon request of any person present give 
name and address of owner. (According to the 
act the "damaged property" must request you to 
stop. You have nothing to do with the mute ap- 
peal of a dying hen or broken fence.) 

2. Upon signal by holding up hand or upon re- 
quest from person m charge of horse, stop, to per- 
mit same to pass. Stop motor if requested. Male 
occupants of motor-vehicle must, upon request, 
give personal assistance. 

3. Keep a vigilant watch, especially for ve- 
hicles driven by women and children and upon 
approaching such stop and enable them to pass. 
Stop motor if necessary. 

Warnings — 1. Give warning before passing 
vehicles driven by women or children from the 
rear. 

Rules or the Road — 1. Seasonably turn to the 
right of the center of the highway. 

2. Person in front upon being overtaken by a 
motor-vehicle must as soon as practicable turn to 
the right to permit same to pass on the left. 

3. At intersections of public highways keep to 
the right of the center when turning right, pass 
to the right of the center when turning left. 

4. No person shall give a signal of distress or 
call for assistance without reasonable cause. 

Local Ordinances — 

UNLAWruL Acts — 1. See subdivision (4) under 
Rules of the Road. 

Penalty — The first offense for violating the 
provisions of this act carries a fine of from $25 to 
$100. Upon conviction of a second offense all 
rights ana privileges given are forfeited. 



MONTANA— Code 1907 

Registration — No registration required. 

Equipment — The act is silent upon this point. 
It will do no harm, however, to carry lighted 
ramps after dark. 
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Speed Regulations — 1. Must not exceed 20 
miles an hour outside of limits of a city, fire dis- 
trict, or thickly settled or business part of a 

t"*i». 

2. Must not exceed 8 miles per hour inside of 
same. 

3. In approaching and traversing crossways and 
intersecting ways run at a less speed than above 
specified and never greater than is reasonable and 
proper. 

Stop When — 1. Exercise every reasonable pre- 
caution in approaching a horse on the highway, 
and if horse appears badly frightened reduce 
speed. Stop when requested by signal or other- 
wise by person in charge. 

Rules or the Road— -When vehicles meet, driv- 
ers of each must turn seasonably to the right of 
the center of the worked portion, or beaten track 
in case of snow, of the highway, under penalty 
of $25.00 to be recovered by the party injured. 

Penalty — Fine not exceeding $100 or imprison- 
ment not exceeding 60 days, or both. 



NEBRASKA— In Effect July 5, 1907 

Registration — Non-residents need not register 

firovided they have complied with the registration 
aws of their own State and display the license 
tag issued by such State upon the rear of the 
vehicle at least. 

Equipment — 1. Good and sufficient brakes. 

2. Suitable bell, horn or other signal. 

3. From one hour after sunset to one hour be- 
fore sunrise display one or more white lights on 
the front and a red light on the rear. 

Speed Regulations — 1. Never greater than is 
reasonable and proper, having regard for traffic, 
use of the highway and safety of the public. 

2. Must not exceed 10 miles per hour in close- 
ly built-up portions of a city, town or village. 

3. Must not exceed IS miles per hour elsewhere 
in a city, town or village. 

4. Must not exceed 20 miles per hour outside. 

5. Upon approaching and in traversing a cross- 
ing, bridge, sharp curve and steep descent, car 
must be under control and running at a speed 
less than above mentioned. 

Stop When— In meeting horses in the high- 
way, upon request or signal by putting up hand 
from person in charge thereof, stop and remain 
stationary as long as is reasonable to permit 
same to pass. 

Rules of the Road — Upon overtaking a horse 
in the highway use reasonable precaution in pass- 
ing and render any assistance that may be neces- 
sary. 

Local Ordinances — 1. Local authorities cannot 
require local registration or license. 

2. Cannot exclude properly registered vehicles 
from the highways. 

This act does not expressly forbid local speed 
regulations. 

Penalty — A fine of not over $25.00 for the 
first offense. 

NEW HAMPSHIRE— Act of March 10, 
1905, as Amended April 9, 1909 

Registration — Automobiles owned by non- 
residents may be operated in this State for 10 
days continuously, at the expiration of which 
time they must be registered. Chauffeurs regis- 
tered in another State may operate subject to 
revocation or suspension of this right for cause. 

The owner when operating the car himself 
should be accompanied by a registered chauffeur; 
however, there is nothing in this act that ex- 

firessly states that the owner must have a driver's 
icense to operate. 
Equipment — 1. An adequate brake. 

2. An efficient muffler or silencing device which 
shall be constantly maintained in use whenever 
the vehicle is operated within business districts 
of the compactly built sections of cities and towns. 

3. Suitable bell, born or other means of sig- 
nalling. 

4. Display lighted lamp one hour after sunset • 
to one hour before sunrise. 

Speed Regulations — 1. Never greater than 25 
miles per hour outside of business district or 
compactly built sections of cities and towns. Sec- 
tions are compact if buildings average less than 
100 feet apart for 1-4 mile. 

2. Nor within same greater than 10 miles per 
hour. 

3. Traversing a crossing, going round a corner 
or curve which cuts off a free view of the road 
to be traversed, or traversing a highway border- 
ing a steep descent, or passing over a bridge, 
run slower than above specified, at no time 
greater than is reasonable or proper, having re- 
gard to traffic, use of the highway and safety of 
the public 

4. Reduce speed if horse appears frightened. 

Stop When — Upon approaching a horse exer- 
cise every reasonable precaution to prevent 
frightening same. If requested by signal, stop, 
and in case of extreme fright upon request stop 
motor. 

Warnings — Traversing a crossing or going 
round a curve or corner sound bell or horn. 

Penalty — First offense, fine of not exceeding 
$10 and costs. 

Second and subsequent offenses, fine not exceed- 
ing $50 and revocation of license or privilege. 



Privilege granted non-resident will not be re- 
newed before the expiration of three months from 
date of revocation or suspension except for good 
reasons shown. 



NEW JERSEY— Act of April 1a, 1906, 
as Amended 1908, 1909 and 1910 

Registration — Non-residents must obtain a 
tourist's license before they will be permitted to 
operate in this State. These special tourist's 
licenses are good for one period of 8 days in one 
calendar year or four periods of 2 days each. 
Every driver must be licensed, but a license will 
not be granted to anyone under the age of 16. 
Onlv one license a year will be granted. These 
special licenses may be procured at various places 
outside of the State. Write the Commissioner of 
Motor Vehicles for the desired information. The 
Pennsylvania owner may register at 1617 Land 
Title Building or the Automobile Club of Phila- 
delphia, corner South Broad and Locust streets, 
Philadelphia, or at 211 Market street, Camden. 

The application must contain the name and resi- 
dence of the owner, maker's name, number and 
horsepower of the vehicle, identification number 
issued by the State in which said non-resident 
shall be a resident, must be accompanied by a 
fee of $1.00 and a duly executed instrument must 
be filed with the Secretary of State constituting 
him your attorney to accept service of process. 

Equipment — 1. Every motor-vehicle must have 
devices to prevent excessive noise, annoying 
smoke and the escape of gas and steam, as well 
as the falling out of embers or residue from the 
fuel; and all exhaust pipes carrying exhaust gases 
from the engine shall be directed parallel to the 
ground or slightly upward. 

2. Chains, blocks, hobs or studs extending more 
than 3-8 of an inch from the surface of the lire 
are forbidden upon gravel, macadam or other 
made roads, except natural dirt, asphalt, cobble, 
Belgian blocks or vitrified pavements. Chains 
may be used, however, when said gravel, macadam 
or made roads are covered with a coating of at 
least one inch of ice or snow. 

3. From 30 minutes after sunset to 30 minutes 
before sunrise two lighted lamps must be carried, 
visible at least 250 feet in the direction in which 
the vehicle is going and a red light visible in the 
opposite direction. And whenever fog renders it 
impossible to see a long distance lights must also 
be displayed as above. 

4. License number plates must be displayed on 
front and rear of vehicle not less than 15 nor 
more than 36 inches from the ground. Must be 
kept clear and distinct so as to be visible at all 
times, day and night. 

5. Must have a plainly audible signal trumpet. 

6. Must have two brakes on cars of over ten 
horsepower. 

Speed R eolations — The following rate may be 
maintained but not exceeded. 

1. One mile in seven minutes upon curves and 
when turning corners. 

2. One mile in four minutes at junctions or 
intersections of prominent cross roads where such 
a street, road or highway passes through the open 
country. 

3. One mile in five minutes where houses are 
on an average less than 100 feet apart. 

4. One mile in four minutes within 200 feet of 
any horse or beast of draught or burden. May 
travel at the rate of 25 miles per hour if neces- 
sary to pass a vehicle traveling in the same 
direction, after doing so speed must be dimin- 
ished to comply with this act. 

5. A maximum speed of 25 miles per hour may 
be maintained except as limited above, but speed 
must always be reasonable and proper and these 
provisions do not apply to speedways for motor- 
vehicles where there are no public crossings. 

Stop When — 1. In case of accident stop, re- 
turn and give name and number of license to any 
proper person demanding same. 

2. Stop on signal from person riding or driv- 
ing a horse or horses in opposite direction long 
enough to allow same to pass. 

Rules op the Road — 1. Keep to the right. AH 
vehicles are required to keep to the right to per- 
mit an automobile to pass on being overtaken. 

2. No racing on highways permitted. 

Local Ordinances — 1. Local authorities have 
no power to limit or restrict the free use of the 
highways by_ motor-vehicles or to regulate the 
speed at which they may be operated. 

2. The State authoritv is paramount. 

Unlawful Acts — 1. See Rules of the Road, 
subdivision (2). 

2. See Equipment, subdivision (2). 

3. No intoxicated person shall drive a motor- 
vehicle. _ 

4. Driving for a wager. 

5. For the purpose of breaking a speed record. 

6. Wilfully failing to display proper registra- 
tion or identification marks. 

7. Displaying false registration marks. 

Trial — 1. Process may be served on Sunday 
and hearing may be had on Sunday. 

2. Any constable, police officer, motor-vehicle in- 
spector or the Commissioner of Motor Vehicles 
may arrest without warrant upon view but not 
upon information. 

3. Upon demand of magistrate produce license 
for inspection. Failure to do so may mean an 
additional fine of not more than $25. 



4. If defendant be found not guilty no cost* 
can be imposed upon him. 

5. The bearing may be adjourned for thirty 
days at the request of the accused upon giving 
a cash deposit or bond not exceeding $500, or 
leaving motor-vehicle. In such case take a re- 
ceipt from the magistrate or officer. 

Penalty — For speeding, not over $100 fine for 
first offense. 



NEW YORK— Became a Law May 31, 
1910 

Definitions — Public highway includes any 
highway, county road, State road, public street, 
avenue, alley, park, parkway or public place in 
any county, city, borough, town or village, except 
any speedway which may have been or may be ex- 

Eressly set apart by law for the exclusive use of 
orses and light carriages. 
Registration — The provisions of the New York 
act relative to registration and display of registra- 
tion numbers do not apply to motor vehicles 
owned by a non-resident of the State, provided: 

1. Such owner must have complied with the 
laws of his own State relative to the registration 
of motor vehicles. 

2. Must display registration number la„-s of 
such State. 

3. This exemption noted above extends for a 
period of ten days only in a year. 

Equipment — 1. Adequate brakes. 

2. Bell or horn. 

3. Must display at least two lighted lamps on 
the front and a red light on the tear from out- 
half hour after sunset to one-half hour before 
sunrise. Rear light in addition must render the 
numbers on rear plate visible for at least 50 feet. 

Speed Regulations — 1. A rate of speed in ex- 
cess of 30 miles^ per hour for a distance of one- 
quarter of a mile is presumptive evidence of a 
rate of speed which is not prudent and careful. 
Must always drive in a careful and prudent 
manner. 

2. Cities of the first class mav regulate the 
speed of motor vehicles and prescribe traffic regu- 
lations with regard to the operation of motor 
vehicles. 

3. Other cities and incorporated villages may 
regulate speed of motor vehicles on the public 
highways to a speed limitation of not less than 
15 miles per hour in any case. Maintaining a 
greater rate for one-eighth of a mile is presumptive 
evidence of imprudent driving. However, it is 
essential that each city or village shall have placed 
conspicuously on each public highway signs of 
sufficient size to be easily readable: 

City of Blank 
Slow Down to — Miles 
and also an arrow pointing in the direction where 
the speed is to be reduced or changed and also on 
further condition that such ordinance, rule or 
regulation shall fix the punishment for the viola- 
tion thereof, which punishment shall, during the 
existence thereof, supersede those specified in sub- 
division 2. Section 290, of this chapter (See 
Penalty), but, except in cities of the first class 
shall not exceed the same. 

Summary of Speed Regulations: 

1. Maximum speed 30 miles per hour. 

2. Minimum speed not less than 15 miles per 
hour where the local authorities have complied 
with the above conditions. 

3. Cities of the first class may make their own 
regulations. 

Stop When — 1. Stop on signal from person 
riding, leading or driving a horse or horses. Stop 
motor when horse appears badly frightened. 
Allow a reasonable time for horse to pass. 

2. Slow down in approaching a street car re- 
ceiving or discharging passengers. Stop if neces- 
sary for their safety. 

3. In case of accident, stop, return, give name 
to any proper person. 

Warnings — 1. Signal must be sounded before 
every cross road outside the limits of any city or 
incorporated village. 

2. Blow horn upon approaching pedestrians in 
the highway. 

3. Sound horn when rounding corners where 
the view of the road is obstructed. 

Rules op the Road — 1. Pass to the right of the 
center of the road vehicles going in the opposite 
direction. 

2. Pass to the left of the center of the road 
vehicles going in the same direction. 

3. At intersections of public highways keep to 
the right of the intersection of the centers of 
such highways when turning to the right and pass 
to the right of such intersection when turning to 
the left. 

Local Ordinances— Local ordinances are pro- 
hibited and may consequently be disregarded, ex- 
cept: 

1. Local authorities may exclude motor vehicles 
from cemeteries. 

2. Motor vehicles used for commercial purposes 
from parks. 

3. See Speed Regulations, subdivision (2). 

4. See Speed Regulations, subdivision (3). 
Unlawful Acts — 1. No vehicle shall display 

the number plates of more than one State at any 
time. 

2. No person under 18 shall operate or drive a 
motor vehicle unless accompanied by owner or a 
duly licensed chauffeur. 
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3. Person intoxicated must not operate a motor 
vehicle. Fine for this offense must not exceed 
$25. 

Trial — 1. In case of arrest you are entitled to 
an immediate hearing or admission to bail, not to 
exceed $100 if charge be a misdemeanor; $1,000 
if charge be a felony, however, the felony pro- 
vision as mentioned in the act has been held un- 
constitutional by a lower court decision. 

2. If money is given officer must give a receipt 
in writing. 

3. On appearance for the trial or hearing the 
bail or money forfeit must be returned. 

Penalty — 1. For non-registration after 10 days, 
not over $50. 

2. For breaking the speed limit, fine not over 
$100. 

Observations — Where a different rate is not 
otherwise prescribed or permitted by law, any per- 
son or corporation maintaining a plank road, turn- 
pike road or bridge and authorized, or which 
shall hereafter be authorized, to receive toll for 
the passage of vehicles over the same, may charge 
and receive for each and every motor vehicle a 
toll rate not greater than the maximum rate al- 
lowed by law for vehicles drawn by two horses. 
For motor vehicles designed for not more than two 
persons, a rate not greater than the maximum 
allowed for vehicles drawn by one animal. 



NORTH CAROLINA — March 6, 1909 

Definitions — Business portion of any city or 
village means the territory contiguous to a public 
highway which is at that point either wholly or 
partially built up with structures devoted to 
business. 

Registration — Non-residents are subject to the 
same requirements and laws as resident owners 
and _ operators, provided that non-resident owner 
passing through the State is not required to 
register. 

Equipment — 1. From one hour after sunset to 
one hour before sunrise display two lighted lamps 
showing white lights visible a reasonable distance, 
and one red lamp in the rear. (This section con- 
strued strictly would imply that only two lamps 
may be carried on the front of the machine.) 

Speed Regulations — 1. t Never greater than is 
reasonable and proper, having regard to traffic, use 
of the highway and safety of the public. 

2. In any event must not exceed 25 miles per 
hour on any highway. 

3. In the business portions within the corporate 
limits of any city or village must not exceed 8 
miles per hour. 

4. Outside the business portions within the 
corporate limits must not exceed 12 miles per 
hour. 

5. Approaching and traversing intersecting 
highway, bridge, dam, sharp curve or steep de- 
scent, must be under control and must not exceed 
S miles per hour, having regard to traffic then on 
such highway. 

6. Approaching animals slow down to a speed 
not exceeding 8 miles per hour. 

Stop When — 1. In case of accident, stop and 
give assistance. Upon request of any person give 
name and address of owner and register number. 

2. At request or signal from person in charge 
of horse guide motor vehicle to the right of the 
wrought or traveled portion of the highway and 
immediately bring it to a stop. Stop motor upon 
request. Use every reasonable precaution to in- 
sure safety of such person or animal, and to pre- 
vent frightening of the horse. The male chauf- 
feur or driver and all male occupants over 15 upon 
request must render personal assistance if horse 
appears frightened. 

Warnings — 1. Give reasonable warning of ap- 
proach. 

Rules of the Road — 1. When meeting vehicle 
traveling in the opposite direction reasonably turn 
to the right of the center of the traveled portion 
of the road. Person approaching must likewise 
turn to the right of the same. 

2. At intersections of public highways, keep to 
the right of the center when turning right and 
pass to the right of the center when turning left. 

3. When a motor vehicle overtakes a norse- 
drawn vehicle, or other motor vehicle and ex- 
presses a desire to pass, it is the duty of the per- 
son overtaken to turn to the right of the center of 
the traveled portion of the road and give person 
overtaking him an opportunity to pass. 

Local Ordinances — 1. Local authorities may 
make regulations concerning speed only within 

?arks or parkways of incorporated cities or towns, 
n such case signs must be erected at the entrance 
thereto conspicuously indicating the rate. 

2. May exclude motor vehicles from cemeteries 
or burial grounds. 

Unlawful Acts — 1. An intoxicated person 
must not operate a motor vehicle. 

2. Racing prohibited. 

3. Operating upon a bet or wager. 

4. Operating to make a speed record. 

5. Not more than one set of license tags may be 
carried. 

Trial — 1. Person arrested has a right to an 
immediate hearing. 

2. If such cannot be had must be released upon 

S'ving persona) security equal in amount to double 
e maximum fine. 

3. In lieu thereof may leave motor vehicle. 



4. Demand a receipt from an officer taking the 
security. ... , * 

Penalty — First offense for violation of any of 
the provisions of this act, fine not over $50 and 
costs or not over 20 days, or both. 

Observations — The provisions of this act do not 
apply to New Hanover county. 

NORTH DAKOTA— Law of February 
33, 1905, as Amended 1909, 
Chapter 42 

Registration — No registration required for 
either resident or non-resident owners. 
Equipment — 1. Bell or horn. 

2. Muffler must be used within cities, towns or 
villages, and when meeting or passing animal 
propelled vehicles. 

3. Two lamps must be carried on the forward 
part of the machine, arranged one at each side. 
Nothing is said as to when they must be lighted. 

Speed Regulations — 1. Must not exceed 8 
miles per hour within any town, village or city. 

2. Must not exceed 25 miles per hour outside 
any town, village or city. 

Stop When — 1. Outside of limits of any city, 
town or village stop upon signal from person in 
charge of animal propelled vehicle until same has 
passed. 

Rules of the Road — l. Pass to the right upon 
meeting, left upon overtaking other vehicles. 

2. Driver in front must as soon as is reasonable 
turn to the right to allow one-half of the road for 
the automobile to pass. 

Penalty — For violating any of the above pro- 
visions, fine of from $10 to $50 or i nil until same 
is paid at the rate of $2 for each day in jail. 



OHIO — Code of 1910, 6290-M6510, Law 
of Ohio 

Registration — If non-resident owner has com- 
plied with the provisions of law in regard to motor 
vehicles in the State of his residence and com- 
plies with such provisions while operating and 
driving a motor vehicle upon the public highways 
of this State, and further provided: that such sec- 
tions are substantially in force as law in the State 
of his residence, he need not register while tour- 
ing in Ohio. 

A non-resident chauffeur, properly registered in 
Pennsylvania, need not register in Ohio, provided 
he wears his Pennsylvania badge. 

Equipment — 1. Sufficient brakes. 

2. Suitable bell nut or other device for signal- 
ing. 

3. From 30 miles after sunset to 30 minutes be- 
fore sunrise show a red light on the rear of the 
car. 

4. During the same period show three white 
lights, two on front ana one on the rear. The 
rear white light must shine on the rear license 
number. 

Penalty, not more than $25 for the first offense. 

Speed Regulations — 1. Operating a motor 
vehicle unreasonably or improperly with regard 
to traffic, rules of the road ; width and safety of 
persons and property forbidden. Fine for the 
first offense not more than $25. 

2. Must not exceed 8 miles per hour in the 
business and closely built section of a munici- 
pality. 

2. Must not exceed 15 miles per hour in other 
portions thereof. 

3. Must not exceed 20 miles per hour outside 
of a municipality. Fine for violation, not more 
than $25 for first offense. 

Stop When — 1. In case of accident, stop on 
request of injured person and give name and ad- 
dress of owner. 

2. Failure to stop when signaled carries a fine 
of not more than $25 for the first offense. Signal, 
however, must have been given in good faith. 

Rules of the Road — 1. A person driving a 
carriage or vehicle on a public turnpike, road or 
highway on meeting a carriage or vehicle shall 
keep to the right so as to leave one-half the road 
free. A person driving a motor vehicle must 
leave two-thirds of the road free. 

Local Ordinances — 1. Local authorities shall 
not regulate the speed of motor vehicles by or- 
dinance, by-law or resolution. This means ah" 
officers, boards and committees of counties, cities, 
villages and townships. 

2. They have likewise no power to diminish 
the rates of fines mentioned above. 

Unlawful Acts — 1. Displaying wrong number 
upon motor vehicle. Fine. $25. 

Trials — Defendant is entitled to an immediate 
hearing. If such cannot be had he must be re- 
leased on his personal undertaking to answer trial 
secured by bail not more than the maximum 
penalty for the offense. The officer making the 
arrest may take this money t and must give a re- 
ceipt therefor if proper judicial officer cannot be 
found. 



OREGON — 1905, Chapter 136 

Registration — Non-residents need not register 
provided they have complied with the require- 
ments of law of their own State relating to regis- 
tration and display license tags of said State. 



Equipment — 1. During the hours of darkness 
have fixed on some conspicuous part of machine at 
least one lamp, showing white to front and red to 
rear. License number should be painted on white 
part. 

2. A muffler, which must not be "cut out" 
within limits of any city or village. 

3. Good and efficient brakes. 

Speed Regulations — 1. Must not exceed 8 
miles per hour in thickly settled or business por- 
tions of any city or village. 

2. Must not exceed 8 miles per hour in country 
within 100 yards of a house. 

3. Must not exceed 24 miles per hour outside 
of a city or village. 

4. Over crossings or cross-walks within limits 
of any city or village must not proceed faster 
than one mile in 15 minutes. 

5. Never greater than is reasonable and proper 
having regard for traffic, use of the highway and 
the safety of the public. 

Stop When — When horse is frightened, upon 
request or signal from person in charge thereof. 

Rules of the Road— Usual rules of the road 
are in force. 

Unlawful Acts — 1 . Racing in parks is for- 
bidden. 

Trial — The case must be heard at once. Upon 
request of the accused, however, it may be ad- 
journed by depositing $50 as bail. If it is im- 
possible to find a magistrate the arresting officer 
is authorized to take the $50 deposit. Demand a 
receipt in writing from such officer. 

Penalty — A fine of not over $25 for the first 
offense. 



PENNSYLVANIA— Laws of «9°9 

Registration — Non-residents are exempt for a 
period of ten days if they have complied with the 
requirements of the State in which they reside, and 
display upon their motor vehicle number-tags 
that indicate the State by which they are issued 
and their register number. 

This privilege does not extend to residents of 
States which do apt extend similar privileges to 
residents of this Commonwealth. In addition to 
the above requirements a resident of this State 
must be designated, upon whom service of process 
may be served. The number-tags must be dis- 
played as follows: must be parallel to the axles, 
kept free from oil, grease, etc., and between one 
hour after sunset and one hour before sunrise 
the rear number-tag must be illuminated. Not 
more than one set of number-tags may be dis- 
played. 

Equipment — 1. Good and sufficient brakes. 

2. Horn, bell or other signal device. 

3. Between one hour after sunset and one hour 
before sunrise show at least two white lights visi- 
ble not less than 200 feet in the direction m which 
the vehicle is proceeding and one red light visible 
in the opposite direction. 

Speed Regulations — 1. Never recklessly, or at 
a greater rate than is reasonable and proper, hav- 
ing regard to width, traffic, use of the highway 
and safety of the public. 

2. Never exceed 24 miles per hour. 

3. Where the local authorities have erected 
signs reading Danger — Run Slow, do not exceed 
12 miles per hour. 

Stop When — 1. Upon signal from an officer, 

2. When signaled by the driver of a horse. 

3. When circumstances require stop engine 
until danger has been avoided. 

4. In case of accident, stop, and upon request 
of person injured or anyone accompanying him, 
give name and address and that of the owner of 
the vehicle. 

Warnings — 1. Give warning when overtaking 
another vehicle. 

2. When approaching any person walking upon 
the highway. 

3. When approaching a horse or other draft 
animal, led, ridden or driven. 

4. When approaching a street or road cross- 
ing where the local authorities have erected signs 
reading Danger — Blow Your Horn. 

Local Ordinances — 1. Local authorities may 
not fix a rate of speed lower than that permitted 
by the act. 

2. May not require a license tax or permit to 
operate upon the highways, or the registration of 
any motor vehicle. 

3. No public road open to horse drawn vehicles 
shall be closed to motor vehicles. 

4. In parks, the local authorities may reduce 
the speed limit, but not lower than that allowed 
other vehicles. Signs must be conspicuously 
placed indicating the rate permitted. 

Unlawful Acts — 1. Person operating while in- 
toxicated. Penalty $100 to $300, fine or one year 
imprisonment, or both. 

2. No motor vehicle shall be operated under 
any other number than that of its own registra- 
tion. Nor shall any person operate any motor 
■vehicle without the consent of the owner. Pen- 
alty not more than $100 fine or not more than one 
year, or both. 

3. Unnecessary sounding of bells or horns or 
use of muffler cut-out when passing any other 
vehicles prohibited. 

4. When a motor vehicle meets or overtakes 
a street passenger car which has stopped for the 
purpose of taking on or discharging passengers, 
the motor vehicle shall not pass said car, on the 
side on which passengers get on nr off, until the 
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car has started and any passengers who have 
alighted shall have gotten safely to the side of the 
road. 

Penalty— $10 to $25 for the first offense ex- 
cept as indicated above. See Unlawful Acts. 



Of 



RHODE ISLAND— Public Laws 
1908, Chapter 159a, as Amended 
1909 and 1910 

Registration — Non-resident owners may oper- 
ate cars In Rhode Island if they have complied 
with the law of their own State relative to the 
registration of motor-vehicles, and display the 
license tags of such State and none other sub- 
stantially as follows: They must be placed on the 
front and rear and must not swing. This ex- 
emption is good for but ten days in a calendar 
year, after that time you are required to register. 
Also if you are convicted of violating any of 
the provisions of Sections 11, 12 and 13 you will 
be immediately required to register. These sec- 
tions will be noted below. 

Equipment — 1, Adequate brake. 

2. Suitable bell, horn or other device for sig- 
naling. 

3. A muffler. 

4. From one hour after sunset to one hour 
before sunrise display one or more white lights 
on the front of the car. Also a red light on rear 
throwing a white light on rear marker. 

5. A lock and key to prevent said motor- 
vehicle from being set in motion and must be so 
locked when left unattended. 

6. Chains must not be used on gravel, mac- 
adam or other made roads, except natural dirt, 
asphalt, cobble, Belgian block, or vitrified brick, 
except when reasonably necessary for safety in 
case of slippery roads. 

Speed Regulations — Section 11. 1. Never 
greater than is reasonable and proper, having 
regard to traffic, use of the highway, safety of the 
public, etc 

2. In closely built-up sections never greater 
than 15 miles per hour. 

3. Elsewhere never greater than 25 miles per 
hour. 

4. Approaching and traversing crossings of in- 
tersecting highways, bridge, sharp turn, curve, or 
steep descent, machine must be under control and 
speed reduced. Signal of approach must be given. 

5. Approaching persons or animals on the high- 
way speed must be reduced and signal of approach 
given. 

Stop When — Section 12. 1. In case of acci- 
dent stop and return to the scene of the accident. 
Give to any proper person demanding same num- 
ber of driver's license, register number, and name 
and address of all the male occupants. 

2. If horse appears frightened, or if signaled 
to do so by the person in charge thereof, stop both 
machine and motor immediately. 

Warnings — Section 12. See subdivisions (4) 
and (5) under Speed Regulations. 

Rules or the Road — Section 12. 

1. Seasonably turn to the right. 

2. Signal desire to pass when overtaking. Ve- 
hicle in front must seasonably bear to the right 
to permit passing on the left. 

3. At intersections slow down and go to the 
right of the center of the intersection when turn- 
ing right and pass to the right of the center when 
turning left. 

Local Ordinances — Cities or towns are forbid- 
den to make any ordinance, by-law or resolution 
respecting rate of speed of motor-vehicles, except: 

1. May exclude motor-vehicles from certain 
roads, not State roads or main highways leading 
from town to town. Such roads are to be desig- 
nated by public signs. 

2. May regulate the use of parks. 
Unlawful Acts — Section 13. 

1. Motor-vehicle must not be operated when 
driver is intoxicated. 

2. In a race. 

3. On a bet. 

4. Or for the purpose of making a record. 
Penalty — For violating sections 11 and 13, for 

the first offense, not over $200 fine, or not over 
30 days in jail, or both. 

For violating section 12, not over $100, or not 
over 30 days, or both. 

Orservations — The phrase closely built-up under 
subdivision (2) of Speed Regulations means, in 
addition to the ordinary meaning: "The territory 
outside a city or village contiguous to a public 
highway within a distance of one-half mile from 
any post office; provided, dwellings average 100 
to \i mile and provided proper authorities have 
erected signs conspicuously snowing 'Slow Down 
to 15 Miles an Hour,' with an arrow pointing in 
the direction where the speed is to be reduced/' 

Subdivisions (4) and (5) under Speed Regula- 
tions are a part of Section 12 of the act. 



SOUTH CAROLINA— Act of 1905 as 
Amended 1906 

Registration — Non-residents are not mentioned 
in these acts. Every owner, according to Sec- 
tion 1, is required to register. The registration fee 
is $1, and registration is made before the clerk of 
any county court. Section 2 requires the display 
of a marker on the back of the machine showing 
the name of the county in which the certificate is 



filed and the registered number. If this act should 
be strictly construed these provisions must be com- 
plied with even by non-residents. 
Equipment — 1. Good and efficient brakes. 

2. Suitable bell, horn or other signal. 

3. "During the period necessary from or after 
■unset until not necessary before sunrise" show a 
white light in front and a red light in rear. In 
case of heavy fog lights must be carried during 
the day. 

Speed Regulations — I. Never greater than ia 
reasonable and proper, having regard to traffic, 
use of the highway, safety of the public, etc. 

2. Must not exceed 15 miles per hour in any 
event. 

3. Approaching and traversing crossing, sharp 
curve, bridge, or steep descent must be under con- 
trol and not exceeding 6 miles per hour. 

4. Reduce speed if horse appears frightened and 
do not exceed 3 miles per hour. 

Stop When — 1. Stop upon signal from per- 
son in charge of horse. 

2. Stop motor if horse appears badly fright- 
ened. 

Warnings — 1. Upon approaching give warn- 
ing. 

Rules op the Road— 1. Seasonably turn to the 
right of the center of the road. 

2. Driver of vehicles, upon being overtaken, 
shall as soon as possible turn to the right to per- 
mit passage on the left. 

3. Go to the right of the center of intersect- 
ing highways when turning to the right and pass 
to the right of the center when turning to the 
left. 

Penalty — Not less than $10 nor more than 
$100. 



SOUTH 



DAKOTA — Laws 
Chapter 137 



of 1905, 



Registration — Non-residents need not register 
provided they have complied with the laws of their 
own State relative to the registration of motor- 
vehicles and display the license tags of such State 
upon the rear of the machine at least. 

Equipment' — 1. Good and efficient brakes. 

2. Suitable bell, horn or other signal. 

3. From one hour after sunset to one hour 
before sunrise display one or more white lights 
in front and one red light in rear. 

Speed Regulations — I. Never greater than is 
reasonable and proper, having regard to traffic, 
use of the highway, safety of the public, etc 

2. In closely built-up sections never exceed 10 
miles per hour. 

3. Elsewhere in any city, town or village never 
exceed 15 miles per hour. 

4. Outside the limits of any city, town or vil- 
lage never exceed 20 miles per hour. 

5. Upon approaching and in traversing a cross- 
ing, bridge, curve and steep descent run at a less 
speed than above indicated. 

Stop When — 1. On request or signal by per- 
son in charge of horse upon the highway or with- 
in one hundred feet of the highway, stop. 

2. If horse appears frightened stop, whether 
signaled or not. 

Local Oedinances — Local authorities cannot 
prohibit motor-vehicles from the highways or re- 
quire a license to operate. Nothing mentioned 
about speed regulations. 

Penalty — For the first offense not over $25. 



TENNESSEE — Laws of 1905, Chap- 
ter 173 

Registration — The act provides that before any 
owner may operate a motor-vehicle upon the public 
highways he must register motor-vehicle with the 
Secretary of State and pay a fee of $2. He must 
further, after receiving the certificate from the 
Secretary of State, register the certificate with the 
county court clerk ox the county in which said 
owner resides. Fee for this is $1. The act also 
provides that markers must be carried in a con- 
spicuous manner on both the front and rear of the 
vehicle. There is no exemption of non-residents 
stated in this act, but it is obvious that these 
provisions are not intended to apply to non-resi- 
dents, they of course having no residence in any 
county of the State. 

Speed Regulations— 1. Never exceed 18 miles 
per hour. 

2. Municipalities may prescribe lower maximum 
rates within their corporate limits. 

Stop When — Stop when approaching horse 
which appears frightened. 

Warnings — In passing from the rear give suit- 
able warning and give time for driver of the horse 
to get down and hold it before passing. 

Local Ordinances — See subdivision (2) of 
Speed Regulations. 

Penalty — Not less than $25 nor more than 
$100. 



TEXAS— Act of 1907, Page 193 

Registration — No provision regarding non-resi- 
dents in this act. Every owner before operating 
an automobile on the public highways is required 
to register with the clerk of the county court of 
the county of his residence. The fee is 50 cents. 
It is manifestly impossible for a non-resident to 
comply with the letter of this law, having no resi- 
dence in any county. 



Equipment— 1. Suitable bell or other appli- 
ance must be able to be heard at least 300 feet. 

2. Carry a lighted lamp from one hour after 
sunset until one hour before sunrise. The act 
does not mention where the lamp is to be placed. 

Speed Regulations — 1. Limit 18 miles per 
hour. 

2. Within built-up portions of any city, town 
or village, 8 miles per hour. 

3. City or town may allow a greater rate of 
speed. 

4. Never greater than is reasonable and proper, 
having regard to traffic, use of the highway, safety 
of the public, etc. 

Stop When — Stop on signal or request to per- 
mit horse to pass. 

Local Ordinances — See subdivision (3) under 
Speed Regulations. 

Unlawful Acts — Racing on public highways 
prohibited. 

Penalty — Not less than $5 nor more than $100. 



UTAH— Act of 1909, Chapter 113 

Registration — Non-residents need not register 
provided they have complied with any law requir- 
ing the registration of owners of motor vehicles 
in force in the State or Territory of their resi- 
dence and display the license tags of such State, 
securely fastened so as not to swing, upon the rear 
of the vehicle at least. 

If the act is strictly construed non-resident 
chauffeurs would be required to register. The 
fee is $2. Owners may operate their own cars, 
however, without registering or taking out a 
driver's license. 

Equipment — 1. Good and efficient brakes. 

2. Suitable bell, horn or other signal. 

3. From one hour after sunset to one hour be- 
fore sunrise display two white lights in front and 
one red in rear. 

4. Muffler. See Unlawful Acts. 

Speed Regulations — 1. Never greater than is 
reasonable and proper. 

2. In closely built-up portions do not exceed 10 
miles per hour. 

3. Elsewhere in any incorporated city, town or 
village do not exceed 15 miles per hour. 

4. Elsewhere outside any incorporated city, 
town or village do not exceed 20 miles per hour. 

5. Upon approaching and in traversing a 
bridge, dam, sharp curve, dugway, or steep descent, 
machine must be under control and not exceeding 
6 miles per hour. 

6. Approaching crossing of intersecting high- 
ways must not exceed 6 miles per hour. 

7. Reduce speed upon approaching horses in 
the highway. 

Stop When — 1. Stoo at request or signal if 
horse appears frightened. 

2. In case of accident stop and upon request 
of any person present give name and address of 
owner. 

Rules op the Road — 1. Reasonably turn to the 
right so as to give vehicle approaching half the 
traveled road. 

2. Person overtaken by another shall give lat- 
ter a convenient opportunity to pass on the left. 

Local Ordinances— 1. Local authorities may 
not prescribe a lower rate of speed than is per- 
mitted by the act. 

2. They may not require a license or a permit 
to use the highway. 

Unlawful Acts — 1. Must not use exhaust 
cut-out when approaching or passing horses. 

Penalty — The same as in misdemeanor cases. 
A small fine with the alternative of a limited num- 
ber of days in jail in case of non-payment. 



VERMONT— As Amended January 38, 
1909 

Registration — Residents of Pennsylvania are 
exempt from registering while touring in Ver- 
mont for a period not exceeding ten days. For a 
period exceeding ten days and not more than 60 
days must pay a license fee as follows: 

20 horse-power or less $3.00 

20 to 40 horse-power 6.00 

40 horse-power and over 10.00 

If operated for more than 60 days you are re- 
quired to register as a resident. 

The vehicle must have been properly registered 
in your own State and the license tags of such 
State disolayed substantially as follows: One in 
front, plainly visible, another in the rear. Must 
not be arranged so that tbey may be turned down 
or covered. Must be always legible. The register 
number may be painted on the front of the radia- 
tor in lieu of the front number plate. 

Section 4687 of this law excludes non-licensed 
operators from the highways. However, if oper- 
ator is licensed in another State he may operate 
for a period not exceeding ten days without pro- 
curing a license. He must display the license tag 
of such State. The Secretary of State furnishes 
blanks for applications. The fee for an operator's 
license is $2. 

It is further provided that if you are convicted 
of violating this section or the sections relating 
to running and operating the special license or 
privilege may be revoked. 

Penalty for violating these provisions regard- 
ing registration not over $200 fine or not over 
ten days in jail, or both. 

Equipment— 1. An adequate brake. 

2. A muffler. 
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3. Suitable bell, horn or other means of sig- 
nalling^ 

4. From one hour after sunset to one hour 
before sunrise display lights. From sunset to tun- 
rise, however, the rear number plate must be 
illuminated. 

5. Lock, key or other device to prevent machine 
from being set in motion by its own motive power. 
Must never be left unattended without being 
locked. 

Speed Regulations — 1. Never run in a care- 
less or negligent manner. 

2. Exceeding 25 miles per hour outside a city 
or incorporated village: or, 

3. Exceeding 10 miles per hour within such 
city or village or thickly settled part of a town; 
or, 

4. Exceeding 10 miles per hour across any 
bridge of more than 50 feet span, shall be prima 
facie evidence of careless and negligent run- 
ning. 

Stop When — 1. If borse appears frightened, 

stop. Do not advance until signaled to do to 
by the person in charge thereof. 

Wabnimgs — In going round a corner or curve, 
or approaching an intersection, signal. 

Rules of the Road — Exercise every reasonable 
precaution to prevent frightening horses. 

Local Ordinances — Local authorities may make 
special regulations upon narrow and dangerous 
ways. To be effective, however, notice must be 
conspicuously posted a reasonable distance from 
«uch way. 

Unlawful Acts — Do not operate or attempt 
to operate while intoxicated. 

Penalty — For excessive speed not over $50 
fine, or not over ten days in jail, or both, with 
costs. If costs appear excessive ask magistrate 
to let you see his fee list or schedule. 



VIRGINIA— Law of March 17, 1910 

Registration — Non-residents may operate ma- 
chine upon the highways of Virginia not ex- 
ceeding two periods of seven consecutive days 
each in a calendar year, provided they have com- 
plied with the laws of their own State requiring 
registration of motor-vehicles or licensing 01 ope- 
rators. They must display the registration num- 
bers or markers of such State and none other. If 
you are convicted of violating any of the pro- 
visions of sections 8, 9, 11, 12, 13, you will be 
required to register. A chauffeur is required to 
take out a license if he is not licensed in the 
State of his residence. A member of the owner's 
family may operate, however, without a license. 
The reciprocity clause in this act might possibly 
be construed to permit a resident of Pennsylvania 
but ten days' exemption in Virginia but the au- 
thorities are not prone to quibble over this clause. 
The important sections of this a:t will be noted 
as they occur. 

Equipment — Section 13. 1. Lock, key or other 
device to prevent machine being set in motion. 
Must never be left unattended on the highways 
without being locked. 

2. Good and sufficient brakes. 

3. Suitable bell, horn or other signal device. 

4. From one hour after sunset to one hour 
before sunrise show at least one white light 
throwing a bright light at least 100 feet in di- 
rection vehicle is going and a red light vifible in 
the opposite direction. Rear number plate must 
be illuminated. 

Speed Regulations — Section 8. 1. Within cor- 
porate limits of any city or town never exceed 8 
miles per hour except in cases where the local 
ordinances of such city or town shall provide 
otherwise. 

2. Outside the corporate limits of any city or 
town a speed of 20 miles per hour is permissible, 
except going round curves, down sharp declines, 
or at the intersection of any cross roads, or over 
the crest of hills, or in passing other vehicles or 
riders t on roadways, when a rate of speed not 
exceeding 8 miles per hour must be observed. 

Section 11. 3. A speed of 8 miles per hour 
may he maintained but not exceeded around 
curves or bends, or when the roadway is not 
plainly visible for a distance of three hundred 
feet ahead, at the intersection of prominent cross- 
roads. 

4. When the operator of an automobile over- 
takes a vehicle and indicates a desire to pass, it 
shall be the duty of the driver of the vehicle to 
bear to the right and decrease his speed to less 
than 8 miles an hour, so as to enable the auto- 
mobile to pass at the left at a speed not ex- 
ceeding 8 miles per hour. 

5. Do not exceed 8 miles per hour where the 
street or highway passes the built-up portion of 
a city, town or village. 

6. Do not exceed 8 miles per hour at points 
on a public highway where there is a gathering 
of men or horses. Otherwise the rate may be 
20 miles per hour subject to the conditions set 
forth in section 8. 

Duties of Driver— (This is the title of the fol- 
lowing provisions under the Virginia act and it 
was thought best to retain the title in this case 
rather than confuse the tourist in following the 
provisions of these two sections which are impor- 
tant. This title therefore includes the usual titles 
Stop When, Warnings, Rules of the Road.) 

Section 12 — I. Keep a careful look ahead for 
horses, etc. 



2. Upon approaching horses, etc., slow up. 
Keep machine under control. Give ample road- 
way. Stop both machine and engine if signaled 
or requested. 

3. Upon request male occupant of automobile 
must lead a borse past his machine. 

4. If horse appears frightened stop both car 
and engine. 

Section 13 — 5. When approaching a curve, bend 
or any place where the roadway is not plainly 
visible for a distance of 300 feet ahead keep to 
the right of the road. 

6. When approaching horses, etc., going in the 
same direction slow down. Signal for the road. 
If horse or other vehicle stop, pass it at a rate 
not exceeding 8 miles per hour. 

7. If horse, etc., does not stop, express a sig- 
nal to pass, but use no greater speed than is 
necessary. 

8. In passing, provisions of section 12 apply, 
except when horse is held until machine gets by. 

Section 9 — 9. It shall be the duty of the owner 
or the driver of any machine to produce his cer- 
tificate for inspection when so requested by the 
sheriff or any constable, policeman or other police 
officer. 

Penalty — For each offense not less than $10 or 
not less than 5 nor more than 30 days in jail, 
or both, for the violation of any provision or fail- 
ing to perform any duty imposed by the act 



WASHINGTON— Laws 1909, Section 
379, as Amending Laws of 1905 

Registration — Non-residents need not register 
provided they have complied with the laws of their 
residence requiring the registration of owners of 
automobiles and that they display the license tag 
or marker of such State upon the back of the 
vehicle at least. 

Equipment — 1. During the hours of darkness 
show at least one lighted lamp conspicuously 
placed showing white to front and red to rear. 

2. A muffler must be used and not cut-out or 
disconnected within the limits of any city. 

3. Good and efficient brakes. 

4. Bell or horn — must be sounded whenever 
there is danger of collision or accident. 

Speed Regulations — 1. Within thickly settled 
or business portions of any city or town do not 
exceed 12 miles per hour. 

2. Over any crossing, crosswalk or street inter- 
section within limits of any city or town, when 
any person is upon the same, do not exceed 4 miles 
per hour. 

3. At any other place do not go faster than 24 
miles per hour. 

4. Never go at any unsafe or unreasonable rate, 
having proper regard for the safety of others. 

Stop When — If horse appears frightened reduce 
speed and stop if requested by signal or other- 
wise by person in charge thereof. 

Warnings — See Equipment, subdivision (4). 

Rules of the Road — 1. Usual rules of the 
road. 

2. Exercise every reasonable precaution to pre- 
vent frightening horses. 

Local Ordinances — Local authorities cannot ex- 
clude properly registered vehicles from the high- 
ways nor require any other license, except for 
vehicles for hire. Cities of the second class may 
regulate the speed of automobiles. It has been 
decided that a city may limit the speed to 6 miles 
per hour under the motor law of 1905. 

Penalty — Fine, not exceeding $100. 



WEST VIRGINIA— Supplement 1909 

Registration — The act requires that all persons 
operating an automobile upon the highways of 
West Virginia shall take out a license. This pro- 
vision is not often enforced as regards non-resi- 
dents, but tourists have been arrested and fined 
for failing to register in this State. The registra- 
tion fee is $10. 

Licenses are granted by the auditor. Penalty 
for not having a State license is $20 to $100. 
Markers issued by the State must be carried on 
both front and rear of vehicle. Licenses are 
granted to the owner. 



WISCONSIN — Laws of 1909, Chapter 
500 

Registration — Non-residents need not register 
provided owner has complied with the laws of his 
own State requiring the registration of motor 
vehicles and displays on the rear of the vehicle 
at least the markers of such State conspicuously, 
po that they shall be visible at all times. Non- 
residents passing through this State from States 
having no registration laws will be required to 
register. This, of course, does not apply to resi- 
dents of Pennsylvania. The registration fee is $2. 

Equipment— 1. From one hour after sunset to 
one hour before sunrise display on the front of 
the vehicle at least one white light giving a rea- 
sonably bright light. 

2. Brakes. 

3. Bell, horn or other signal device. 

Speed Regulators — 1. Within the corporate 



limits of any city or village must not exceed 12 
miles per hour. 

2. Outside the corporate limits of any city or 
village must not exceed 25 miles per hour. 

3. Turning corners, going round curves, at 
sharp declines, intersections, where view is ob- 
structed, reduce speed to such a rate as will tend 
to avoid accident. 

Penalty. $10 to $25 fine. 

Stop When — 1. Stop on request or by signal 

by putting up band from person in charge of 
horses unless a movement forward is necessary to 
avoid injury. Upon request stop motor. If re- 
quested assist such person to pass. Penalty, $10 
to $25 fine. 

Rules of the Road — Automobiles have as much 
right to the highway as any other vehicle. 

Local Ordinances — Local authorities have no 
power to require local registration or to exclude 
properly registered vehicles from the highways, 
except parks and driveways under the control of 
certain corporations. 

Unlawful Acts — 1. Motor must be stopped 
when vehicle is left unattended. 

2. No person may give distress signal without 
cause. 

Penalty for subdivision (2), $10 to $25 fine. 



DOMINION OF CANADA 

Only the Provinces of Quebec, Ontario and New 
Brunswick will be considered, these being the three 
Eastern provinces of Canada bordering on the 
United States. 

It being found on examination of the motor 
laws of these provinces that they are very similar 
to the laws of New York and Pennsylvania, only 
such provisions will be noted that are necessary. 

The tourist may obtain much valuable informa- 
tion regarding registration, etc., at the Canadian 
customs houses. 



QUEBEC 

Residents of the United States must register 
in Quebec. The fee is $5. This can be done on 
entering the province, usually at the customs 
house. In case you have entered Quebec from an- 
other province of Canada, in which latter pro- 
vince you have registered, you are not necessarily 
required to register. Article 1393 of the laws of 
1909 reading: "But the owner of a motor vehicle 
who resides in any other province of Canada shall 
not be required to register such vehicle . . . 
before using the same in Quebec, provided such 
vehicle bears a number indicating registration else- 
where." The carrying of fictitious number plates 
is prohibited. 

Article 1399 requires "Every person who de- 
sires to operate a motor vehicle otherwise than 
as a chauffeur must previously obtain an operator* 
license valid for one yar only. This it issued 
by the Provincial Treasurer or by some one ap- 
pointed by him. Try at the customs house. Be- 
fore one is granted the applicant shall present 
such evidence of his qualifications as may be re- 
auired by the Provincial Treasurer." A chauf- 
feur is required to take out a license. The fee 
is $5. Blanks are furnisned by t the Treaturer t 
Department. Licenses expire April 1 of each year. 

Rules of the Road — Same as in Pennsylvania. 
Keep to the right of the center of the road when 
meeting other vehicles and pass on the left when 
overtaking. At intersections, keep to the right of 
the center when turning right and pass to the 
right of the center when turning left. 

Equipment — From one hour after sunset to one 
hour before sunrise carry two lamps showing white 
lights a reasonable distance in the direction the 
vehicle is going, showing the register number of 
the vehicle in separate Arabic numerals, not less 
than 1 inch in height and not less than 1-4 inch 
in width, and show a red light in the reverse 
direction. No motor vehicle shall carry what is 
known to the trade as a swivel searchlight. _ 

Speed Regulations — Never greater than is rea- 
sonable and proper, having regard to traffic, use 
of the highway, etc. 

Never greater than 9 miles per hour within a 
city, town or village or on any public, highway 
where the territory contiguous thereto is closely 
built up. , , 

Never greater than 15 miles per hour else- 
where. . . .. 

Approaching a sharp angle, bridge or steep 
descent, or intersecting highways and crossings, 
reduce speed to 4 miles per hour. 

Warnincs — Signal upon approaching an angle 
in a highway or the intersection of, two streets, 
or when coming into a street or highway from 
any garage, yard or private ground. 

Local Ordinances — No municipal corporation 
may require a license or permit to use the high- 
ways nor exclude motor vehicles from highways 
or prescribe a lower rate of speed. Motor vehicles 
may be excluded from parks and cemeteries and 
a lower rate of speed prescribed therein, in which 
case signs must conspicuously indicate the rate 
permitted. 

Observations — Stop in case of accident, give 
name, address and register number upon request 
of any person present. 

Motor vehicles must be locked when left un- 
attended. 
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ONTARIO 

Residents of the United States are required 
to register. The fee is $4. This can be done 
usually at the customs house. Number plates 
are issued without additional cost. These must 
be displayed, one on the front as far forward 
and as high from the ground as may be necessary 
to render it distinctly visible. The other num- 
ber plate must be placed on the center of the 
back of the body of the motor vehicle, so that 
the lower edge of the plate is not lower than the 
body of the vehicle. The rear number must be 
illuminated at night. No number plate other 
than that issued by the department may be ex- 
posed on any part of the vehicle. 

Paid drivers must be licensed. Licenses issued 
by the department of the Provincial Secretary. 

Equipment — Display on the front a lighted 
lamp, in a conspicuous position, from dusk to 
dawn. License number is required to be painted 
on the front of the lamp in numbers at least two 
inches high. No motor vehicle shall carry what 
is known to the trade as a searchlight. 

Speed Regi-lations — Never faster than 10 
miles per hour within any city, town or incor- 



porated village Never faster than 15 miles per 
hour outside same. Must never drive recklessly. 

Must not approach within a hundred yards of 
a horse, or pass same going in opposite di- 
rections, at a greater speed than seven miles per 
hour. 

Rules of the Road— Same as in Pecnfyl- 
vania. 

Stop When — Upon meeting or overtaking a 
funeral procession stop. Where practicable turn 
out into any intersecting road or street until 
funeral procession has passed. 

In case of accident stop and return and give 
in writing to any one demanding name and ad- 
dress of owner and number of license or permit. 

Observations — Motors to be locked when not 
in use. 

No person under the age of 17 may drive a 
motor vehicle. 

Penalty for violating the speed limit, 110 to 
$50, and costs. 

NEW BRUNSWICK 

The Secretary of the Department of Public 
Works will furnish registration blanks. Fee, $5. 



Non-residents of the province may use the high- 
ways without registration, provided they tu\c 
complied with any law requiring the registration 
of owners of motor vehicles in force in the State 
or province of their residence and display the 
register numbers of such State or province. The 
chauffeurs' license fee is $2. 

Equipment — One or more lights must be dis- 

Elayed from one hour after sunset to one hour 
efore sunrise while the vehicle is in use. 
Speed Regulations — Never greater than is 
reasonable and proper, etc. 

In closely built-up sections within any city, 
town or village do not exceed one mile in eight 
minutes. 

Elsewhere within any city, town or village do 
not exceed one mile in five minutes. 

Outside the limits of any city, town or village 
do not exceed one mile in four minutes. 

Rules of the Road — Seasonably turn to the 
left at the center of the highway when passing 
vehicles approaching from the opposite direction. 

Pass upon overtaking on the right. 

At intersections, keep to the left of the inter- 
section of the centers when turning to the left, 
and pass to the left when turning to the right. 



"Soldiering" Encouraged By Heads 

Scientific Production Methods the Vogue 



Destructive competition in plants has produced a state of 
mind of artisans generally that is founded upon a 
fallacious argument. The modern trend is in the 
direction of "Motion Studies," the idea being to con- 
serve the energies of the men, sltowing them how to 
make more money for themselves, and to serve in 
the light of a good investment for their employers; 
moreover, the superstition that actuates them, in- 
ducing the fear that work will run out if the men 
do too much of it, must be erased from the slate. 

ENGLISH builders of automobiles are unable to invade the 
world's market because the management of English 
shops is so poor that it is incapable of inspiring confi- 
dence in its workmen. Failure on the part of the English 
builders of cars may therefore be traced to "soldiering" on the 
part of the men, this being their method of telling their em- 
ployers that they are lacking in ability. 

There is an ancient superstition, which is of course a fallacy, 
but it is universal among English workmen, and it obtains to 
some extent in this country. It is founded on the idea that 
there is only a limited amount of work to be done, and that the 
men will be laid off if they overexert themselves, the fear be- 
ing that they will run out of work. In the meantime, history 
has never shown that there was any limit to success, and cer- 
tainly it is impossible to argue that a company will not be suc- 
cessful if its men do plenty of good work. 

There must be a defect in the system of management, if it 
can be said of a plant that the men employed therein have so 
little confidence in their employers that they limit the amount 
of work that they are willing to do in a day on the ground 
that if they do a fair day's work for a fair day's pay, that 
faithful service will be rewarded in a negative sense in that 
the task will be consummated before the end of the year, and 
the men will be laid off. 

Inefficiency is at the bottom of the whole situation, and rule- 
of-thumb methods run rampant among the trades. The little 
of scientific investigation that has found its way into the plants 
has been sufficient to show that the cost of investigating and the 
classifying of knowledge leads to better conditions all around. 
The product of a classified plant is superior in every sense to 
the work that is turned out under rule-of-thumb reign, and 



purchasers generally soon learn that an investment in a scientifi- 
cally produced product has a permanent value that is not to 
be expected when the personal equation is not narrowed down, 
and the result is that the men who do work under classified 
conditions are assured of permanent employment for the very 
simple reason that their employers are assured of a ready sale 
for all of the product that they can place at the disposal of 
users, and the prices being better for good machines, the work- 
men can be given better pay for what they do. 



Splendid Automobile Road in Cuba— In the vicinity of San- 
tiago de Cuba there is a never-to-be-forgotten automobile road 
leading to the Boniato Summit ; and thence to the villages of San 
Vicente and Cuabitas. This road is a monument to General 
Leonard Wood, it having been built during his administration 
on the Island. The official name of this road is the Santiago- 
San Luis calzada. There is a gigantic wall alongside, where, 
during the Spanish-American war times political offenders were 
shot. As if to decorate the memory of the scene, a million or- 
chids dangle along the way. One cannot help saying that here is 
an ideal automobile road. 



Discussing Problems of 
Lubr icat i o n 

// f* pointed out that controversy is frequently due to failure 
to grasp the point of view, and this is particularly true in 
dealing with the lubricating problem. It is held by eminent 
authority that the lubricating oil may be put into the gaso- 
line and the two products may then be fed to the motor 
through the carbureter, thus doing away with the lubricat- 
ing device and, in the vernacular of the day, "killing two 
birds with one stone." This plan works out in some cases, 
and fails utterly to supply exacting needs in other instances. 

CERTAIN of the problems of the automobile are of the re- 
curring type indicating the practical impossibility of keep- 
ing principles in sight and maintaining the status of the respec- 
tive situations in the absence of conflict Every little while the 
question of whether or not the lubricating oil should be put into 
the gasoline and then fed to the motor through the mixer is 
brought up, and attempt is made to establish the fact that this 
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is the right way to do the lubricating work under all sorts of 
conditions. 

As an illustration of the impracticability of thus making one 
shoe fit all sizes of feet, attention is called to the practice 
abroad of using castor oil in the lubrication of long-stroke, 
single-cylinder motors as they obtain in racing work. Experi- 
ence has shown that these motors running at 2,000 feet per 
minute of piston travel cannot be successfully lubricated by 
means of the best types of lubricators available, utilizing hydro- 
carbon lubricating oil of the type that serves so well in regular 
motor practice. It will doubtless be plain that the dissolving of 
castor oil in the gasoline and then putting it into the long-stroke 
motor in the manner above indicated would be a positive step 
in the direction of flat failure. 

In response to this statement hot logic would say "this is the 
exception that proves the rule." Cold logic, on the other hand, 
might be used in establishing the dictum that there must be a 
rule before it can be proven. At all events, granting that hydro- 
carbon lubricating oil may be put in the gasoline and fed to the 
parts to be lubricated through the mixture, even this admission 
makes it necessary to consider the use of pure hydro-carbon 
lubricating oil, and few indeed are the automobilists who are 
capable of analyzing the lubricating product for the purpose of 
establishing its purity, whereas in the absence of this informa- 
tion the unfortunate automobilist who trusts to luck and the 
simplicity that comes when a separate lubricator is done away 
with is confronted by the disconcerting possibility that he will 
have to buy a new set of bearings for his motor. 

Lubricating oil has several duties to perform, one of which, 
of course, is to supply the slippery surface which will permit 
the journals to roll in their bearings without letting them down 
to metal-to-metal contact. A second duty of the lubricating oil 
is represented when this produce is in slight excess, thus enabling 
it to creep out through the crevices and in its outward migration 



take foreign substances of the class that are trying to get in as 
far away from the bearings as possible. The third duty of the 
lubricating oil is to furnish insurance. 

No keen business man will build a house and fit it out with 
costly works of art without calling upon an insurance broker, 
whose duty it will be to underwrite the property for the pur- 
pose of protecting the owner against loss by fire. The same 
type of business man when he buys an automobile has it, too, 
insured. It is not a far stretch to point out that this same prin- 
ciple of insurance must be present in the lubricating situation; 
every bearing will burn out unless it is properly lubricated, and 
the idea of risking the burning out of the bearings for no better 
purpose than to save a lubricator on the automobile is rather a 
poor one, especially if the owner of the car is compelled to ac- 
cept the alternative of getting every gallon of lubricating oil 
that he buys analyzed by a capable chemist in order to make 
sure that it is a pure hydro-carbon product. 

If there is any virtue in dispensing with the lubricator on an 
automobile, admitting that it is only a good idea when applied 
to the types of automobiles that will thrive under relatively poor 
conditions of lubrication, it still remains for some capable body 
of engineers to investigate the problem at sufficient length to 
enable them to decide with certainty as to the stopping-off 
place. It is highly improbable that good practice will sanction 
a hazard in any event, and certainly it is more prudent to put up 
with the vicissitudes such as they are of a well-contrived lubri- 
cating system than it is to risk burning out a costly set of 
bearings with the excellent chance of destroying a more costly 
crankshaft with nothing better in sight than a study in sim- 
plicity in the light of the fact that over 90 per cent, of all the 
automobiles made are equipped with lubricators of which it 
may be said they do the work that is primarily their function, 
and furnish the insurance that every prudent business man is 
accustomed to have at whatever cost. 



Ramifications of the Hudson "33" J 

Depicting the Car Mechanically and in Some Detail 

Illustrating and describing the Hudson Model "33" as made by J**) ATING the motor at 25.6 horsepower (A. L. A. M.) brings 

the Hudson Motor Car Company, of Detroit, Mich., showing ry the cylinders, of which there are four and water-cooled, 

the mechanical refinements, pointing out the construction fea- ^ to a bore of 4 inches, the stroke being 4 1-2 inches. The 

tures of block type of motor, and indicating the means by general appearance of the motor, which is of the block type and 

which silence of performance is attained. designed for four-cycle performance, is shown in Fig. 1, which is 




Fig. 11 — Hudson "33" touring car fitted with a torpedo body, showing the side levers outside of the body line at the right side of the car, the en- 
trance for the driver being at the opposite side. 
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I..?. 1 ,* 6 -— Loolong »t the front of the Hudson 
33 complete, showing the shape of the radi- 
ator, drop of the front axle, and the protection 
afforded to the tie rod of the steering equip- 
ment 



the left side of the 
motor, presenting 
the crankcase C2 
with integral arms 
Ai on each side at 
the front and the 
embracing arms 
A2, with bearing 
faces F3 engaging 
the chassis frame, 
these arms circling 
around to bring the 
support in the plane 
of the flywheel, 
thus taking the 
torsional effort due 
to gyroscopic ac- 
tion off of the 
crankcase, hence 
eliminating it from 

consideration in connection with the transmission members, 
notably the crankshaft extension, clutch, transmission gear, etc. 
Looking again at the motor as presented in this view, the hous- 
ing Hi for the half-time gears is cast integral with the crank- 
case C2, and instead of the case being made in the two halves 
of common practice, the longitudinal division line comes at the 
flanging of the oil bottom Oi, and at 
the low point of this oil reservoir a 
connection is made leading to the oil 
pump O2, and the circulation of oil as 
it is induced by this pump presses onto 
the rotative members through a pipe 
connection with a pig-tail Pi in its 
length, and this pipe being of brass 
and annealed, in view of the use of the 
pig-tail, will withstand vibrations and 
other service conditions without danger 
of failing. Water is circulated by 
means of a centrifugal pump Wi, the 
water coming in from the radiator 
through the fitting Fi, which terminates 
in , an enlargement at the axis of the 
pump, and the water travels from the 
pump to the water jackets through the fitting F2. The inlet 
valves are on the left side of the motor, the latter being cast 
with a T-head, and the exhaust manifold M3 of symmetrical de- 
sign with a large area for the traversing of the exhaust products 
of combustion, is built with short necks, and is bolted against 
finished faces on the block casting adjacent to the transfer ports 
of the four cylinders in the block, thus permitting the gas to 




Fig. 2. . — Section 
through one of the cylin- 
ders, showing uniform 
thickness of walls, 
good water jacketing 
and details of the hous- 
ing system 




Fig. 1.— Elevation of the motor looking at the left-hand side, presenting 
symmetry of design and covers over the valve mechanism 



traverse the water-jacketed transfers and enter the manifold 
by the most direct and shortest route, with the least possible 
opposition, hence playing in favor of no back pressure. The 
cylinders Ci are of rounded contour, glancing at the exterior, 
and the water manifold Mi is of increasing sectional area from 
the back to the front, thus permitting the circulation of the 
water under the impetus of the pump Wi without large effort. 
The valve mechanisms are within a housing with covers C3 and 
C4, which may be removed by backing off wing nuts Si and S2, 
and these covers, in addition to excluding foreign matter, muffle 
the slight tapping noise of the lifts as they contact with the 
stems of the valves. This illustration also shows the water 
pump Wi and the magneto Mz 

Referring to Fig. 2, which is a section through one of the 
cylinders of the motor, it will be observed that the water extends 
around the dome of the cylinder and is carefully drawn around 
the metal which forms the seat of the valve; the valve stem 
guide is also water-jacketed. Moreover, the transfer port for 
the exhaust is direct and short, and these facilities, in addition 
to the use of large-diameter valves, considering the facilities 
for proper timing, lend the impression that the motor is ther- 
mally efficient, and that its range of stability has been given 
careful attention, as 
a matter of mo- 
ment. This illus- 
tration shows also 
the method of cov- 
ering the valve 
spring Si and the 
tappet Ti, and at- 
tention is called to 
the adjustment Ai 
whereby the timing 
of the valves is ac- 
complished. Look- 
ing at the top of 
the stroke of the 
cylinder and the 
offset Oi, it will be 
observed that the 
top ring on the pis- 
ton is permitted to 
go by the finished 
face, and in this 
way the ring is prevented from burrowing into the metal of the 
walls of the cylinder. A cover is placed over each valve, and 
the priming cock Ci is located directly over the exhaust valve, 
thus leaving the cover over the inlet valve to serve as the re- 
ceptacle for the spark plug for each cylinder. This section also 
shows a considerable quantity of water all around the jacket 
spaces terminating in a large volume of water over the dome, 
and this excellent idea is perpetuated by using a peculiarly shaped 
water manifold as the section indicates. The tappet terminates 
in a mushroom Ml which engages the cam on the camshaft, and 
the oilways in the tappet guide are so designed that the lubri- 
cating oil is not permitted to climb up and get away. 

F'K- 3 presents a rear view of the motor showing the fan in 
the flywheel Fi and the cavity Ci for the multiple-disc clutch, 
also the contour of the block casting C2, and Fig. 4 shows the 
flywheel Fi in section, and the face of one of the air veins Vi, 
also the housing Hi for the multiple-disc clutch Di, and the drum 
Si. which serves as the inner carrier for the transmitting discs of 
the clutch, thrust being taken by a ball bearing Bi against the 
clutch spring S2, movement being imparted to the clutching 
members by a pedal in the usual way. The clutch is rendered oil- 
tight by the cover Ci, and connection is made to the transmit- 
ting end of the same from the drum Si through the key Ki to 
the tumble shaft with its flexible joint Ei, and thence to the 
transmission gear, with the prime shaft carried on an annular 
type ball bearing B3 in the housing of the gearcase. From the 
crankshaft C2 power is transmitted to the clutch, and it is a 




Fig 3. — Rear end view of the motor looking 
into the aywheel, showing fan veins for •pokes 
and the cavity for the clutch 
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noteworthy fact that the clutch spring S2 is in the hollow of 
the crankshaft concentric with the rear end main bearing of 
the same. Fig. 5 is of the front end of the motor showing the 
magneto Mi at the right side and the centriugal water pump Wi 
at the left side, both being driven from the same lateral shaft 
system, taking power from the crankshaft through spiral gears 
in the housing Hi. 

The general appearance of the car, looking at the front, is 
shown in Fig. 6, and the details of the I-section front axle in 
plan and elevation are shown in Fig. 7 at A and 6, in which it 
will be observed that the knuckles Ni and N2 are drop-forged, 
swiveling in Elliott type stub ends, and the knuckle pins Pi and 
P2 are hardened and ground from a special fabric of steel, they 
passing clear through, with grease cups Gi and G2 at the top, 
and castellated nuts N3 and N4 at the bottom. The tie rod Ti 
is straight and protected by the section of the axle not only 
against "hog backs" in the road, but from a direct frontal at- 
tack. Attention is also called to the perches P3 and P4 for the 
springs, and the reinforcing Ri and R2 inside of the perches, 
also the tapering Ti and T2 of the I-section plan between the 
perches and the knuckle pin. In the elevation of this axle the 
drop comes somewhat abruptly just inside of the perches, but 

the section Si and 
S2 is adequately re- 
inforced at these 
points, and advan- 
tage is derived by 
thus shaping this 
member, taking on 
the form of clear- 
ance in the required 
amount without the 
disadvantage of rais- 
ing the center of 
gravity of the auto- 
mobile. 

Transferring at- 
tention to the live 
rear axle as shown 
in Fig. 8 of a sec- 
tion of the same, it 
will be seen that the 
jackshaft Ji is of 
heat-treated steel of 
a special shape with- 
out any shoulders or sharp variations in diameter, so that the 
torsional strains, however they may come, may not be con- 
centrated at a point in the section, and 
the life of the part in service is there- 
fore the more promising. The hub Hi 
fits on a taper Ti of the jackshaft Ji, 
and the hub nut Ni is designed to pull 
the hub up on the taper, and the nut is 
prevented from backing off by a cotter 
pin engaging the flanks of castellations 
in the nut. The Hyatt roller bearing 
H2 is of special nickel steel with the 
inner race pressed onto the axle tube 
Ti and the outer race fitted into the 
hub bringing the bearing in the plane 
of the wheel. The brakedrum Bi 
serves as the inner flange and the 
holding bolts H3 serve the dual pur- 
pose of clamping the spokes and hold- 
ing the brakedrum in place. The de- 
tails of the brakes are fittingly illus- 
trated in this section, and in addition 
to tightness against dust and other ac- 
cumulations, through the use of the 
spider Si, grease cups Gi are placed to 
lubricate the pin, and the excesses of 




Fig. 4. — Section of the flywheel and the mul- 
tiple-disc clutch showing the relations of the 
component members of the same 



grease that are 
squeezed out due to 
pressure on the 
cups prevent the 
inward migration 
of the silt of the 
road, thus defer- 
ring wear and mak- 
ing for silent per- 
formance. 

Fig. 9 shows the 
three-quarter ellip- 
tic spring suspen- 
sion at the rear of 
the chassis, and at- 
tention is called to 
the rear cross bar 
Bi with its integral 
corner pieces 
which extend out 




Fig. 5. — Front end view of the motor, show- 
ing the lateral drive for the magneto and the 
water pump from a spiral gear in a housing tak- 
ing power from the crankshaft through the half- 
time train 



to support the fastening of the half member of the three-quarter 
system at the joint Ji. The full member on the bottom of the 
three-quarter elliptic spring system has a long reach to the 
front terminating in a bracket B2, and grease cups Gi and G2 
feed lubricant to the spring eyes, and the pins for the shackles 
Si are properly sized and accurately fitted in reamed holes. 

The general appearance of the 
chassis complete is shown in Fig. 
10, and with a touring body of the 
torpedo type the car as it appears to 
a "prospective" is shown in Fig. 11. 
Among the remaining matters of in- 
terest mention is made of the tire 
equipment with 34 x 3 1-2 tires all 
around, the tread being standard 
and the wheelbase 114 inches. The 
transmission gear is of the selective 
type with three speeds and reverse, 
and ignition is by the Bosch DU4 
system. Carburetion includes a Stromberg carbureter, and the 
gasoline tank holds 18 gallons of gas. The radiator is of the 
tubular type located on the center line of the front axle. 

Harmony of Scheme Is Depicted Throughout 

From what has been said and as a result of a close study of 
the design, it will be seen that the various agencies for the 
carrying out of the plan are on a basis of the greatest harmony. 




Fig. 8.— Section of the live 
rear axle through the hub of 
one of the wheels, showing a 
jackshaft of changing diame- 
ter without flanges or other 
abrupt contours 




Fig. 10. — General appearance of the chassis, looking at it from a three-quarter point of view. 
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Fig. 7. — Plan and elevation of the Hudson I section front axle, showing 
refinements, straight-line designing and strength 

The chassis frame, for illustration, is heavier than has been the 
general practice heretofore, the idea being to afford a stable 
platform for the machinery. But if a measure of rigidity has 
been put into the frame it remains to be seen that an equal 
increment of flexibility is used in the placing of the machinery on 
the foundation. Accessibility to working parts is also a large 
factor in this design. Certainly it is of the greatest advantage 
to be able to get at the functioning members and work upon them 
if the occasion requires. But this is of secondary importance ; 
if the user of a car is placed in a position to inspect the mem- 
bers of the same the needs from the repair point of view will 
be reduced to a low ebb. It is the ounce of prevention that 
saves repair bills and this is the principle that actuates the de- 
signer. 



Assembling Room Problem 

Paying skilled men to lift weights and tug on heavy parts is at a 
terrific sacrifice of intelligence, and the time is coming in 
the plants where automobiles are made when the product of 
brains will be worked and the brawn will be furnished by 
mechanical equipment of the type that will lift motors and 
other units off the floor, transporting them to the new loca- 
tion, where they will be lowered down and worked upon at 
a saving of time, doing away with the type of labor that 
represents some oo per cent, of the "personal equation" of 
which a good impression is difficult to get. 

LOWERING the cost of the automobile output of a plant, 
without putting the mark of Kane on the quality, is the prob- 
lem that is being worked out in the more progressive institu- 
tions, and it is the undertaking that confronts those who prefer 
to track in the footsteps of leaders, and the question with them 
has to do with prompt action rather than to prove that the 
characteristic of the Spaniard as it is represented in that trite 
saying "manana" is founded on wisdom. In the contriving of 
shop systems the men who are expert in this line attempt to 
distinguish between live effort and dead labor. It is a live 
effort when a machinist working on a lathe completes a part 

for use in a car; it 
is a dead effort 
when a laboring 
man takes the 
finished piece and 
delivers it to the as- 
sembling depart- 
ment or elsewhere 
in the furthering of 
the main plan, but it 
is a twice dead 
effort if a skilled 
workman who is 
capable of live effort 
puts in time on a 
dead labor basis. 

Fig. 1.— Showing a system of Yale & Towne There are no shop 

triplex blocks, lifting a complete chassis to per- systems now in ac- 

mit of removing the horses so that it can be 7 

rolled away to the testing department tual working order 




that distinguish properly between live effort and dead labor. 
The systems are made to conform to the apparent necessities, and 
if the toting of a part from one place to another requires the 
services of five men, due to the fact that there is no transfer sys- 
tem available such as will supplant the services of these men, the 
shop-system man promptly concludes that these five men are 
engaged in a live effort, but such is not the case; they are the 
official representatives of dead labor. 

In the course of time, when the incongruities of the automo- 
bile building business are given attention on the part of the 
far-seeing men who have made the industry what it is; when 
these keen minds are disentangled from the problems of com- 
mercial organization; when the selling of cars is made a 
routine matter; when advertising is reduced to a standard, and 
the making of a favorable impression ceases to be an enterprise 
and falls to the level of a fact, it is then that the dead labor of 
the plants will be retired and the live effort will be accelerated, 
all of which is a mere matter of calling a spade a spade, coupled 
with the installation of suitable hoisting and transferring ma- 
chinery whereby a hundred dollars worth of this machinery will 
do quicker and better work than the five men who cost at 
least $4,ooo in salaries for each year that they are engaged, and 
remembering, too, that the overhead cost must include perhaps 
ioo per cent, on the 
cost of the labor, it 
may be seen at a 
glance that there is 
a masterly oppor- 
tunity lying in wait 
for the big man in 
the plant. 

Pending the com- 
ing of the discrim- 
inating eye that can 
tell the difference 
between a live ef- 
fort and dead labor 
there is room for 



Fig. 9 — Scheme of rear suspension of the 
Hudson chassis, using three-quarter elliptic 
springs with a long reach and secure methods of 
fastening 



the man who will take the time to study the situations, and 
there is hope, too, that he will arise to the occasion and make for 
himself a name among the big men of which there are now so 
few that they are overworked and have not the time to do these 
things. But in order that we may appreciate the enormity of 
this situation let us take the following example : 

Difference Between Live Effort and Dead Labor 

Raw material used in a car $400 

10 per cent for handling and storage 40 

Skilled labor required in the machining and ma- 
nipulation of this material in the making of a car. 400 
100 per cent, to be added to this item against "over- 
head" 400 

Dead labor used instead of proper facilities in the 
toting and lifting of the material during the vari- 
ous stages of the production process 400 

100 per cent, to be added to the cost of dead labor in 
the fixing of this pro rata of the total of the 

"overhead" 400 

Taking these items as they total up to $2,040 it will be seen 
that the $400 for dead labor and a like amount in the fixing of 
the "overhead," making $800, is the amount that should be 
operated on as dead labor, and for every man in this category 
whose services can be dispensed with the double of the salary 
represented may be wiped off the dead account, and who knows, 
the live labor might be reduced to a more productive level were 
it waited upon by machines instead of by man. If it takes five 
men to lift a motor, that is to say, four men on the "beef" end 
and one man to tell them how to do it, the salaries represented 
must include the cost of four "huskies" and one set of brains. 
In the meantime a young man of no great capability, with a 
keen eye and a measure of vim, can do the work of the four 
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"beefs" and the one set of brains better than it can be done 
in the other way. If this is true, it is self-evident that the 
skilled operators at the machines will be waited upon with 
greater precision and the work that they will turn out as a 
direct result will be better, since they will not be annoyed by 
the vicissitudes involved in the personal equation, and the time 
that they will have for the doing of work will reflect favorably 
in the total of the finished product, and so it may be said there 
is room for the little man who wants to be big, if he will study 
this problem and. learn to distinguish between live effort arid 
dead labor, and the shop system that follows in the path of this 
study will reflect the truth instead of relating so many things 
that are not so. 

In some of the well-equipped jhops and in the assembling 
and other departments triplex blocks, as shown in Figs. 1 and 2, 
are doing efficacious work, and in many cases these systems of 
"overhead" tracks are worked out, including trunk and feeder 
lines, so that the materials as they come from the storehouse 
at one end are routed from machine to machine and from de- 
partment to department, landing in the assembling place almost 
without feeling the sullying touch of the hand of dead labor. 
These equipments are inexpensive in view of the work they 
do, and they are so substantially designed and constructed that 
they stand the brunt of rigorous effort with but slight deprecia- 
tion in the course of years. 



Plain Language 
Foreign to Most 
Writers — Seeming- 
ingly it is as diffi- 
cult to get writers 
to use plain Eng- 
lish as it is to get 
automobilists t o 
read — both types of 
citizens are missing 
an excellent oppor- 
tunity. In one ex- 
ample a writer re- 
fers to curves as 
describing orienta- 
tion. As an ex- 
ample of the type of 
automobilist who 
should change his 
way, contemplate the 
owner of a high- 
priced car who said : 
"What do I want to 
read for — ain't I 
got a chauffeur?" 




Fig. 2. — Showing a Yale & Towne triplex block 
suspending a motor over a chassis with one man 
lowering the latter into place 



1912 Lozier in Perspective 

Looking at the Car with the Purchaser's Eye 



Illustrating the six-cylinder type of ball-bearing motor 
and the chassis to match. Presenting one model of 
the finished product to satisfy the eye of the artis- 
tically inclined. Centering on the mechanical work 
involved in the construction of the cars for the pur- 
pose of bringing out the worth in the settled plans 
of this establishment. The investigation shows that 
there was but little of effort required in the refine- 
ment of the 1912 model over its 191 1 prototype. 



SUCCESS in the building of automobiles is the child of 
stability of thought and persistence along well-defined 
lines, and the greatest measure of success comes by ad- 
hering to a school of design and satisfying the details of a 
definite plan. Quite a number of users of automobiles have 
expressed the hope that they might some day get a composite 
type of automobile that would hold in its maw the accentuated 
ideas that are ordinarily known as selling points, as they reside 
in all of the makes of cars, bereft of the relatively plebeian 




rig. 1. — 1-ozier four-passenger shaft-drive Lakewood torpedo model 
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Fig. 2. — Plan of the Lozier six-cylinder model, showing the relation! of the units 



thoughts that seem to nestle in the machinery, rather because they 
have to be there, although to the men who take this view they 
wore their welcome out long ago. 

In the Lozier car of the subject it is the expression of a 
distinctive school of design, and the evolution that has been 
going on under the impetus of persistence has produced refine- 
ment of product rather than startling innovation. The 1912 
Lozier "Six," under the circumstances, is the replica of the 
previous effort, and the things that have been done were more 
in the nature of processing than of change, thus bringing about 
a better set of conditions, not only in the manufacture of the 
car, but in the service department as well, resulting in the 
ability of the Lozier Motor Company in its new plant at Detroit, 
Mich., to construct a definite number of automobiles up to a 
predetermined standard, arid to place them at the disposal of 
users with proper assurance to them that their investment will 
be conserved. 

Fig. 1 exemplifies the finished product, this particular model of 
torpedo work being known as the "Lakewood." In the marketing 
of the car the prospective is afforded a number of options in body 
types, and a plurality of color schemes, among which mention is 
made of automobile blue, maroon-wine, moss-green, golden- 
brown and Brewster-green. The types of bodies include a tour- 
ing car of the fore-door design, the Lakewood torpedo as 
shown, the well-known Briarcliff model and the Lozier limousine. 

The impracticability of imparting definite information and at 
the same time discussing the details of a plurality of models 
will be recognized, and for the purposes here the further dis- 
cussion will be confined to the precise detail of the type Si six- 
cylinder motor, and the mechanism that goes with it in the corn- 




Fig. 4. — Right-hand ride of the six-cylinder motor, showing the location 
of the Bosch magneto and the installation of the Stromberg carbureter 



pletion of the chassis as shown in Fig. 2, of a plan view, and Fig. 
3, looking at the underside. Referring to Fig. 2, it will be seen 
that the motor of the six-cylinder type, with the cylinders cast in 
pairs,- rests on the chassis frame, with its radiator centered over 
the front axle. The transmission gear is a separate unit placed 
amidship. The live rear axle, floating on platform springs with a 
long reach of the side members, is related to the transmission 
gear through a stout torsion tube surrounding the propeller 
shaft, terminating in a large ball and socket, secured to a cross- 
bar back of the transmission gear. Gasoline is carried in a com- 
modious tank supported on the underside of the chassis frame, 
and the tank is nested around the enlargement of the live rear 
axle, being suitably contoured for clearance. Having arrived 
at a good general impression of the layout of the units in the 
chassis, to discuss the units in detail will be the logical thing 
to do. 

Design and Construction of the Six-Cylinder Motor 

Referring to Fig. 4 of the motor, showing the right-hand side, 
the magneto Mi is placed back of the front arm, taking its drive 
through a flexible joint from the shaft that extends out of the 
half-time case with a bearing in the front arm of the motor. The 
pad on which the magneto rests is formed in the integral pan 
that flanges out from the motor, tying in between the arms, 
serving as a protector, doing away with a sod apron. The utility 
of shaping the casting of the motor in this way will be appre- 
ciated by looking at the underside of the chassis as presented in 
Fig. 3. The magneto as placed is in a perfectly accessible posi- 
tion, but it may be quickly removed for inspection or repair by 
undoing a holding bolt which passes through a boss in the rim 
of the pan, which holding bolt is designed with a head not unlike 
the head of a railroad spike. The Stromberg carbureter is located 
on the same side of the motor in the mid-position, and is sup- 
ported by holding bolts in the flanging of the neck of the mani- 
fold, the latter being shaped in the light of experience for the 
delivery of an equal measure of gas to the respective cylinders. 
The high-tension leads from the magneto enter a conduit that 
curls up from a point above the magneto, clearing the intake con- 
nections, taking its fastening in a pair of dead eyes that are held 
through integral connections on the top side of the intake mani- 
fold at two points. Each pair of cylinders, they being of the 
T-head type, is provided with caps above the valves, with spark 
plugs screwed into these caps, and the water connections on the 
tops of the pairs of cylinders terminate in covers that may be 
removed at will. There are two points of view in discussing the 
shapes that are given the cylinders ; the foundry problem is satis- 
fied to the extent that the gases that are evolved during the pour- 
ing of the metal are permitted to escape through the large open- 
ings that are formed over the surfaces that are ultimately covered 
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by the water connections, and in service, should a crust accu- 
mulate over the exterior of the dome of a cylinder, these covers 
may be removed and the surfaces may then be cleaned so that 
spheroidal action may be prevented. 

Referring to Fig. 5 of the left-hand side of the motor, the 
water pump Wi occupies a similar position to that of the 
magneto on the opposite side, and its drive is contrived iden- 
tically with the magneto, offering the additional facility of a 
pulley for the fan belt between the front arm and the half-time 
gearcase. The belt is wide of face, and the fan is fastened in place 
by a bracket; it rotates on ball bearings, and a means of adjust- 
ment for maintaining tightness of the belt is located in an access- 
ible position. The water pump is of the centrifugal type, is fitted 
with a commodious stuffing box to prevent leakage, and a large- 
sized grease cup is screwed into a boss on the stuffing box, the 
idea being to lubricate the bearing and keep the stuffing from cut- 
ting the shaft. The oil pump Oi is located just back of the middle 
arm, taking its drive from a lateral shaft through a spiral gear, 
one mate of which is on the camshaft. The breathers Bi and B2 
terminate in a trumpet-shaped casting, and foreign matter is pre- 
vented from passing into the crankcase through the breather ori- 
fices by a fine-mesh screen located in the trumpets. The water 
piping is of copper of excellent workmanship, and the connection 
from the pump to the distributor pipe curves up, terminating cen- 
trally in the distributor, the idea being to compel the flow of an 
equal measure of water to each of the respective cylinders. Atten- 
tion is called to water drain cocks at the low point in the suction 
of the pump, and throughout the design care has been taken to 
provide a means for getting rid of water, thus preventing acci- 
dents in cold weather, and permitting of the removal of worn-out 
anti-freeze solutions as the occasion requires. The exhaust mani- 
fold is clearly depicted above the water connections. The mani- 
fold is held in place by three yokes, so that in the removal of the 
same it is done by backing off three castellated nuts, with cotter 
pins as the locking means. 

It was said that the oil pump was driven from a spiral gear 
on the camshaft. Fig. 6 shows the camshaft with the spiral gear 
referred to in the position G2. The camshaft is driven through 
the halftime gear Gi and it floats on annular type ball bearings 
Bi, B2, B3 and B4. The shaft is of excellent diameter, and the 
cams of hardened alloy steel are of substantial design. This 
particular camshaft belongs in the type 46 four-cylinder motor, 
but it is presented here as sufficient to indicate the general plan, 
attention being called to the use of annular type ball bearings in 
this work. The motors being of the T-head type, two camshafts 
are used. Fig. 7 shows the ball bearing crankshaft construction 
as used in the Model 46 motor, with annular type ball bearings 
Bf, B2 and B3 taking the load. The difference between this 




Fig. 5.- 



-Left-hand' side of the six-cylinder motor, depicting the position of 
the water pump and the automatic oiler 



crankshaft and the same type as used in all of the Lozier models 
is a matter of detail. Fig. 8 shows the half-time gears, the cover 
having been removed for the purpose. 

Multiple-Disc Clutch Interprets the Power of the 

Motor 

The partly assembled multiple-disc clutch is shown in Fig. 9 
with a nest of discs Gi on the spider, and the master plate Mi 
partly removed, with the clutch spring Si concentric with the hub 
of the master plate. The clutch is in an oil-tight house within 
the flywheel, occupying substantially the whole of the space there- 
in, presenting a "flush" appearance from the exterior, and the 
method of arranging the clutch pedal motion with interconnec- 
tions with the shifting lever is shown in Fig. 10. For the pur;- 
pose of facilitating the disassembling of the clutch an accommoda* 
tion joint Ui is used, and the details of this joint are shown in 
Fig. 11, in which the shell Si is taken away, disclosing a gear Ui 
on the end of the shaft as it protrudes out of the transmision 
gearcase, and the mating internal gear U2 is also presented. In 
the makeup of this accommodation joint attention has been paid 
to the necessity of affording a measure of universal action and 
the chances of generating noise have been thwarted by doing 
good work, and as Fig. 11 indicates, when the shell Si is removed 
and the internal gear U2 is taken away, a gain in clearance longi- 
tudinally is established, the amount of which is sufficient to per- 
mit of the unbolting and removal of the clutch so that if it gums 
the owner may pull the clutch out of its house and^olean it. 




Fig. 3. — Underplan of the Lozier six-cylinder model, showing the protective measures taken and the elimination of a sod apron 
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Fig. 8. — Half-time 
gears in a tight case 
with the cover removed 
to show the plan of 
nesting 




Fig. 6.— Camshaft construction, ^showing annular type ball bearing. 

Among the nice details ' in the working out of the control 
system mention is made Qf the location of the pedals Pi and P2 
in Fig. 12, and the use of a ball bearing Bi in the housing of the 
steering column. Moreover, the work- 
manship attending the fashioning of this 
housing includes the fitting of the parts 
and a bell-shaped cover so that foreign 
matter and water are excluded. Fig. 13 
shows the steering wheel with a knurled 
grip and flutings on the inner rim around 
the periphery between the arms of the 
spider fashioned to accommodate the 
fingers of the two hands, thus giving the 
driver a good grip. Fig. 13a shows the 
worm and worm wheel of the steering 
gear, and the thrust ball bearings that are 
used to take the thrust of the worm. 
When the teeth of the wheel show service all that has to be 
done is to rotate the wheel around far enough to bring a new 
set of teeth into mesh with the worm. 

Selective Sliding Gear Has Four 
Forward Speeds and Reverse 
The general design of the selective 
type of sliding gear is shown in Fig. 14 
with the universal joint pinion Ui in view 
at the front of the case, and attention 
is called to the extension of the case un- 
der the universal joint to meet the exten- 
sion of the motor case with a flange and 
a means of bolting whereby the con- 
tinuity of the under protection is main- 
tained as indicated in Fig. 3. The cover of the transmission 
gearcase is held on by a system of bolting with wing nuts W, 
the idea being to permit of the quick removal of the cover and 
to gain complete access to the cavity 
within, so that worn-out grease may be 
completely and readily removed, it being 
the contention of the designer that the 
average automobilist, if he is con- 
jf j , 'I \f fronted by a troublesome undertaking, 

J ^JHIe'V wiU prefer t0 take a chance with the 
1 l,i lu^"^ Iife of the automobile. If it is only 
desired to inspect the gearbox, a hand- 
hole is provided whose cover may be 
quickly removed or replaced. 

In the working of this transmission 
gear system all shifts are made by means 
of one lever. The third speed is direct drive, and the standard 
gear ratio on direct drive is 3 to 1. In actual practice the third 
speed is used nearly all of the time. The flexibility of the motor 
and its power, considering the weight of the automobile, enable 
the driver to run on the third (high) gear 
under a great variety of road condi- 
tions, and at speeds as low as 10 miles 
per hour and as high as the motor is 
capable of driving the car, in view of the 
road condition. Should it be desired to 
travel fast, over a long stretch of good 
roads, with nothing to interfere with the 
plan, the fourth speed is thrown in. 
The differential gear is nested with the 



Fig. 10.— Nesting of 
the clutch yoke univer- 
sal joint and relating 
members 




Fig. 11. — Universal 
joint between the 
clutch and the trans- 
mission gear taken 
down to show the parts 





Fig. 13. — Steering 
post with flutes and 
corrugations to give a 
good grip 




Fig. 7. — Crankshaft construction showing the use 
of annular type ball bearings 



Fig. 12. — Footboard 
and pedals, also the 
•upport for the column 



bevel drive in the live rear axle as shown 

in Fig. 15, and the bevel pinion Pi is sup- 
ported by two ball bearings, thus doing 

away with an overhang. The bevel gear 

Gi meshes accurately with the pinion, and 

an adjustment is provided at Ai whereby 

conditions for noiseless performance are 

established. The differential set is of the 

bevel type with a spherical housing, with 

circular holes cut in the housing per- 
mitting access to the gears Di and helping 

in the lubricating problem. Fig. 16 is 

a perspective of the assembled live rear 

axle showing the brake levers Li, L2, L 3 and L4 and the hand 
adjustment Ai for the brakes, and Fig. 17 shows one of the set 
of brakes in greater detail, with a lever Li to constrict the bands 

on the drum and a limit stop L2 to prevent dragging, with a 

hand adjustment Ai in an accessible position. Attention is called 
to the use of grease 
cups Gi, G2, etc., 
which cups are pro- 
vided at every point 
of vantage. In ad- 
dition to the hand 
adjustment Ai for 
the bands an ad- 
justment is also 
provided as shown 
in Fig. 18 for the 
brake rod, the shaft 
being supported on 
the post Pi, and the 
lever Li is held by 
a clamp Gi in addi- 
tion to a key, with 
a quick adjustment 
Ai whereby the 
length of the rod 
may be changed to 
suit the condition. 

Fig. 19 s h o w ,s 
equalizers for the 
brakes, and the dis- 
tance rods Bt in the 
horizontal position. 
The equalizer arms 
are of pressed steel 
and the arm Bi 
rests above the arm 
B2, taking bearing 
in the section of the 
chassis frame in the 
manner as shown. 

Many Evidences of Excellence in Design and Detail 
Throughout 

In following up the design details of the power plant it has 
been entirely to the neglect of the workmanship of the chassis, 
but space forbids the furtherance of this effort, excepting to in- 
dicate that the evolution of this product 
has brought about the harmony that is in 
keeping with an ambitious effort. Fig. 
20 shows the shackling Si of the platform 
springs, and the nesting of the gas tank 
Ti at the rear of the chassis, and a tight 
filler Ci in an accessible position at the 
right-hand side (rear) of the chassis. 
Fig. 21 shows an auxiliary lubricating oil 

tank bracketed to the side of the chassis, R f Shows the 
and a filler Fi with a tight cover, also a brake. 




Fig. 9.— Multiple-disc clutch disassembled with, 
the master plate backed off 




for 
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K1g. 13 A. — Worm 
and gear of the steer- 
ing system 



pump Pi for use in lifting the oil out of 
the tank into the circulating system. 

The Model Si motor has cylinders 
45-8 x 51-2 with the valves on opposite 
sides, and the A. L. A. M. rati* of the 
motor is 51 horsepower. Ignition is by 
double-stem high-tension Bosch magneto, 
with a storage battery auxiliary. Lubri- 
cation is by splash with an automatic 
oiler. The wheels are fitted with 36 x 
4-inch front and 36 x 5-inch rear tires. 
The tread is 56 inches and the wheel- 



base is 131 inches and other details to match. 




Fig. 14.^ffFour-speed transmission gear arranged 
for direct drive on third speed 



Oil-Burning Explosive Engines in Germany 

The great demand for small explosive engines consuming gaso- 
line, which has been especially noteworthy during the last few 
years, naturally has directed the minds of nearly all enterpris- 

i n g builders to t h e 
possibility of produc- 
ing a somewhat simi- 
lar engine which 
would operate suc- 
cessfully with cheap 
crude oil as a com- 
bustible. 

It is now under- 
stood that motors of 
this kind of from 5 
to 30 horsepower 
have been perfected 
and are likely to be 
introduced commer- 
cially within the next 
few months, having 
already been exhibit- 
ed at the Brussels 
Exposition. 

The average cost of 
operating a 10-horse- 
power motor 10 hours 
with crude oil in 
Germany is 30 to 50 
cents, theoretically, 
whereas the same 
power with gasoline 
would cost from $1.50 
to $2.50. This is a 

Fig. 15.— Bevel drive and differential unit with big reduction on the 
the cover off showing an adjustable ball bearing CQS j 0 f using gaso- 
line. However, fuel economy is not the only advantage claimed 
for the new engine. The danger of handling crude oil is very 
much less than that involved in handling gasoline and the stor- 
age of the fuel is much simpler. 

These small motors will have neither carbureters nor lighters 
nor magnetos. The liquid fuel is exploded in the cylinder by 
the introduction of a jet of compressed air of a certain tem- 
perature. It is claimed that the consump- 
tion is perfect, that the starting is auto- 
matic, and that there are no brusque 
variations of pressure while the engine is 
in operation. 

It is to be hoped that American manu- 
facturers who are experimenting along 
these lines will be ready soon to propose 
an engine of the class described, for which 
Fig. 20.— Shows the there is a popular demand not only in Ger- 
riatform spring shackles m any but particularly in Russia, where 

and the nesting of the f ..... ... . . . 

gasoline tank crude oil is being utilized at the present 

time much more generally for motive power than it is in the 
United States. 






fig. 16. — Perspective 
of the live rear axle 



Rubber in the Malay States 

The increasing demand for rubber has resulted in great activity 
in Malaysia, which is admirably suited for its production. 
To save the high charges of the London market the growers 
have organised a rubber exchange of their own, with head- 
quarters in Singapore. 

THERE is wonderful activity in the rubber plantation industry 
all over the Malay States. Large areas of jungle lands are 
being cleared for plantation rubber growing. The forests, very 
dense, are being subjected *o the same heroic treatment as is the 
case in Ceylon and British Guiana, where trees are being planted 
and cultivated. The dense forests are being felled and the under- 
brush is burned away. Some of the men 
who realize the rapidly growing demand 
for paper argue that the wild rubber trees 
that are being cut down to make way 
for the planatation industry might be 
converted into pulp, instead of letting it 
go to waste. Everywhere in the South- 
east part of India interest in the new 
industry is taking on a marvelous im- 
petus. Coolies are in great demand. The 
planters in the Malays claim that 15,000 
coolies are needed to tap and collect the 
latex of 4,000,000 trees. The planters are beginning to wonder 
where they will be able to get a sufficient number of coolies from 
when the rubber trees of the Malay Peninsula shall have in- 
creased to 45,000,000 in number. They are 
already casting eyes upon China in antici- 
pation of the need of more coolies. 

There is much to be done before the 
rubber is ready to ship from the Malays 
to London — the charge for which amounts 
to about $17 per ton. There is the sorting 
process, work which requires great care, 
on account of the various prices that at- 
tach to the various grades of rubber; 
mixed lots selling at a reduction over lots 
that have been sorted after a system. The 
thin, transparent sheets and crepes of rubber are most in demand 
in the market. After the rubber is put into cases — which are 
made in Japan of white wood — it is weighed, a full case contain- 
ing about 110 pounds. It is then carried to the transportation 
companies for shipment to London. 

The high charges of the London rubber market have had the 
effect of inducing the plantation-rubber 
cultivators and buyers of the Malay 
States to organize a rubber exchange in 
Singapore. This in order that they may 
avail themselves of the opportunity to 
purchase raw rubber direct at the place 
of production. They argue that with this 
plan in operation they will be able to 
operate against the London brokers and 
extend the rubber market. The planters 
declare that up to the present time they have been absolutely at 
the mercy of the brokers and that for this reason they wish to 
have the business transacted near to the base of supply. Singa- 
pore, being the center of the rubber-producing belt, offers 
every advantage as a place of sale. 

One firm in Singapore handles $5- 
000,000 worth of raw rubber annually. 
A member of the firm is authority for 
the statement that by establishing an ex- 
change a large portion of the para rub- 
ber output of the plantations would be 
marketed there including Borneo, Malay- 
sia, Sumatra and Java, and for the rea- 
son that the planter would be able to ob- 
tain the best prices. 
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Fig. 17.— One brake- 
drum system showing 
the hand adjustment 




Fig. 18. — Quick ad- 
justment in the brake 
rod 




Fie. 21. — Presents the 
auxiliary oil tank and 
pump 
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It Stands to Reason— 

(Remembering That the Exception Proves the Rule) 



That segregation is a process that is going on all the time bring- 
ing good ideas to the surface, and dropping the heavy 
weight of impracticable thoughts to the bottom of the tank. 

That a safety valve is a good thing on a man as well as on a 
boiler. 

That a thermometer is a good device for measuring temperature, 

but it fails to keep the man who is getting the worst of it 

from showing his spleen — "whom the Gods would destroy 

they first make mad." 
That a ship without a rudder is in no worse fix than a man 

without shackles for his ugly temper. 
That the right name for some of the second-hand automobiles 

that were described as in running order is hard to figure 

out, nor could it be sent through the mail. 
That the sacred oath of a salesman is no better than the car that 

he gets rid of. 

That a sanguine person resides in a house with a leaky roof. 
That the "sauce" to apply to an uncertain situation is to tighten 

up the purse-strings. 
That cloth of gold belongs on the back of the fellow with the 

long head. 

That keenness of vision may come too late; keen intellect is 

more to the point 
That salvation responds to a simple formula, but the buyer with 

a trusting nature is lucky if he has a speaking acquaintance 

with it 

That the difference between a savage and the aborigines who 
offered to buy used cars from owners is the bare thickness 
of a piece of tissue paper. 

That an "Irish stew" differs but slightly from a noisy gear box. 

That there are as many varieties of noise in some rear axles as 
there are of meat in boarding-house hash. 

That fish, flesh and fowl is all right in a turtle, but it is a terrible 
combination in an automobile. 

That an idea clad in the gown of truth, if it is masquerading, is 
a difficult situation for a trusting man to encounter. 

That a glossary of words descriptive of automobiles that failed 
to satisfy would reduce to lean proportions were users in- 
clined to make up their minds to what they really require 
before making a purchase. 

That it is a prodigious error to rely upon a boulevard demon- 
stration as sufficient evidence of the sweet-running qualities 
of a car. 

That eternal vigilance is sound asleep when a man without a 
family selects a seven-passenger tonneau, but eternal vigil- 
ance awakens with a start when the neighbors discover that 
such an excellent means of pleasure is next to their very 
own. 

That the man who looks into the pedigree of his office boy be- 
fore taking him on is the type of person who will pay $5,000 
for an automobile without looking at it. 

That the speed of electricity may be 187,000 miles per second, 
but it balks at a bad joint in the wiring of the ignition 
system. 

That it is an evil thought that enables a good citizen to view a 

bad road with equanimity if only it is located in front of 

his neighbor's door. 
That the solution of a problem is a very interesting pastime, but 

the owner of an automobile is in poor business trying to 

amuse himself in this way. 



That forty days of rain constituted the original deluge, although 
some automobilists have been able to acquire one in less 
time than that 

That the soft trembling voice of an angelic type of motor is 
never heard in the region of an abused automobile. 

That an armor-piercing projectile would have trouble getting 
through the hide of some of the men who deal in second- 
hand cars. 

That some of the most advanced ideas live in a poor neighbor- 
hood. 

That from better to worse is the direction of the tire bill if a 
state of partial inflation is satisfactory to the chauffeur. 

That the pursuit of happiness suggests the use of a power tire 
pump. 

That the polished surfaces of the cylinder walls will lose their 
luster if they are etched by chemicals. 

That it is a flight of fancy that takes a man with money into a 
place where they sell junk accessories. 

That the insolence of a defective spark plug is indicated by the 
grunts of the motor. 

That stiffness in the demeanor of a motor suggests the ab- 
sence of suitable grades of lubricating oil. 

That ripe experience is generally at the cost of at least two 
automobiles. 



Market in New South Wales 

Twenty per cent, of the automobiles now in use in that section 
of Australia are of American manufacture. In order to in- 
sure an increase of business there our exporters must 
observe certain well-defined rules peculiar to the country. 

THE New South Wales section of Australia is manifesting not 
only a remarkable interest in the automobile, but the popu- 
larity of the machine is "getting" everybody. The official statis- 
tics just issued give the number of automobiles registered in 
Sydney as 2,100, these representing about 164 different manufac- 
turers. Enumerated by their respective countries, the makers in- 
clude 870 British ; 752 French ; 402 American ; 123 Italian, and 102 
Belgian. There are certain rules to be observed in going out 
after this trade of the Oriental brother. In addition to the price 
that is asked for the complete car, each invoice is required to set 
out a statement naming the country of origin, and the prices 
charged for chassis, body, footboards, mudguards, tires and 
lamps, when sold separately in the country in which they were 
manufactured. 



Learn to Drive Backward— Among other things connected 
with driving which is apt to be neglected is reversing or driv- 
ing a car backward. Usually a car is never reversed for more 
than a few yards at a time and the maneuvering involved re- 
quires no great skill. Steering a car when running backward 
is diametrically opposite to that when running forward. A turn 
of the wheel to the left steers the car in the opposite direction 
to the right, and vice versa. The usual mistake made in revers- 
ing is in turning the steering wheel too far and describing zig- 
zags in the road as a result. The.autoist should remember that 
the reverse gear of a sliding change gear should never be en- 
gaged until the car has been brought to a full stop. 
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Natural Wood Finish 

Modern Trend in Elegant Body Work 



In connection with the latest fashions in automobile 
trimming, various natural wood-finished beading 
strips and borders are being employed. Naturally, 
the finish applied on these woods as a means of de- 
veloping the most exquisite effects is a subject of in- 
terest to the automobile owner and user no less 
than to the automobile manufacturer. Mahogany is 
the wood chiefly used, probably because no other 
wood offers the luxurious effect, when well finished, 
that this rare and beautiful timber displays. Central 
and South American mahogany, under many alluring 
titles derived, in the main, from localities in which 
the timber grew, is principally used in automobile 
work. — M. C. Hillick. 

PRODUCING the soft, pleasing lights and shadows, and 
the witchery of color effects, characteristic of mahog- 
any when deftly treated, is a prime consideration. Gen- 
eral directions are employed, chief among which is the cleaning 
and preparation of the wood for the filler. This is, in fact, the 
principal feature of work. The wood should be worked down 
with sandpaper to an absolutely clean condition. Water or other 
spots on the wood, if developed prior to filling and shellacking, 
will ruin the appearance of the wood, and all these things should 
be guarded against. In the event of water spots or stains show- 
ing on the wood before the filler goes on they should be thor- 
oughly sandpapered out 

Mahogany is an open-grained wood to the extent that it re- 
quires a good paste filler composed, preferably, of a mineral 
base. Mahogany filler may, of course, be bought ready mixed 
for use, but many critical finishers, and, for that matter, auto- 
mobile owners, prefer the shop-mixed pigments for the reason 
that certain shades to suit individual tastes may be brought out. 

A mineral filler has the advantage of being practically inde- 
structible. That is to say, its texture does not shrink; neither 
does it discolor with age. After choosing the base of the 
filler — speaking now of the shop-mixed product — proceed to mix 
it in practically equal parts of raw linseed oil, coach japan 
and turpentine. Mix the filler first in the oil, then add the 
japan, and stir in the turpentine until a brushing consistency is 
reached. Apply the filler to the surface freely with a bristle 
brush and permit the coat to dry up until it takes on a dead 
appearance due to the evaporation of its natural gloss. Then 
proceed to immediately wipe the filler across the grain of the 
wood, using for this purpose a tuft of clean, soft waste or tow, 
the latter being the better of the two. Always insist upon having 
the grain of the wood completely filled, otherwise, despite your 
best-laid plans, the finish will prove defective. After wiping 
off the surface clean and nice stand aside until the following 
day, at which time, at reasonable intervals, apply a couple of 
thin coats of orange shellac. 

Allowing forty-eight hours, or, better still, seventy-two hours, 
for the material to dry apply two coats of very pale rubbing 
varnish, lightly sandpapering the first coat. Should it be de- 
cided to make the finish in a polished surface rub the second 
coat of varnish with water and pumice stone flour to deaden 
it perfectly and apply a coat of straight polishing varnish. When 
this coat has dried thoroughly rub it with water and pumice 
stone flour, then with rotten stone and crude oil; next saturate 



a tuft of soft fabric with some good varnish polish and proceed 
to work hard and firm on the surface until a high polish is 
wrought. Varnish is polished only through the medium of 
friction, a fact worth bearing in mind. First-class wood finishers 
usually finish the work of polishing by using the palm of the 
hand held firm and worked briskly in circular motions until the 
friction thus created develops that deep, high brilliancy which 
is alone the sure mark of the surface brought up to the per- 
fectly polished state. After the full polish is secured moisten 
a wisp of white cotton waste with denatured alcohol and pausing 
until evaporation has left but a slight vapor, proceed to "spirit 
off" the polished surface. This will clear up any appearance 
of cloudiness and fetch out the high, sharp brilliancy of the 
finish. The advantage of the polished surface for automobile 
interior parts finished in the natural wood is that the surface 
does not easily mar or disfigure or show finger marks or other 
evidences of handling. 

In the department of wood finishing cherry is classed as a 
close-grained wood and needs no filling. Sycamore, quarter 
sawed, is a wood of much beauty and while comparatively close- 
grained, finishes up best over a good filling. Beech, quarter 
sawed, likewise if nicely stained yields a fine appearance. This 
wood requires no filling. Red beech, stained in various shades, 
can be made to produce clever imitations of more expensive 
woods such as, for example, mahogany, walnut, cherry, etc. 
Birch and maple are close-grained woods and require no filling, 
but brought up to a natural wood rubbed finish produce beauti- 
ful effects. Maple, of all the woods, probably under the effects 
of staining furnishes the richest sorts of mahogany and cherry 
effects. Red wood, while passing as a close-grained wood, should 
be filled. 

Staining the wood of the body is a line of work the automobile 
finisher should be thoroughly familiar with, and for obvious 
reasons the automobile owner and user had best know some- 
thing of the whys and wherefores of the work. Staining serves 
as a means of enhancing and teasing into greater prominence 
the beauty of the wood. Stains are employed for this purpose 
and additionally for the purpose, as occasion requires, of pro- 
ducing an aged wood effect. Moreover, by the use of stains 
certain tones and shadings may be developed in the wood which 
are essential to harmonize with the trimming materials. 

There are two kinds of stains recognized as desirable in the 
best class of natural wood finish, viz. : acid and oil stains. The 
acid stains are principally used over hard woods. Such stains 
enrich and emphasize the natural beauty of the wood. Owing 
to their excessive penetrating quality they . go deep into the 
wood and thereby develop original wood effects. Fairly remark- 
able double-toned effects are possible by the use of acid stains 
and paste wood filler. 

In using acid stains proceed, before applying the acid, to 
sponge off the wood with cold water, and when the wood dries, 
sandpaper thoroughly, thus reducing the raised grain. 

Oil stains are, by virtue of their lack of penetrating qualities, 
best suited to use over soft woods. They are easily applied and 
afford splendid contrasts in color' lights and shades. 

A final word anent either staining or filling is this : Develop 
so far as possible all the beautiful effects of which the wood is 
capable, after which in orderly sequence bring forth a finish by 
the aid of shellac and varnish that will please and satisfy the 
universal demand for something unique and handsome in con- 
nection with the automobile. 
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Testing Automobiles 

in the Tropics 

In the Straits Settlements recently a series of trials werTheld 
to determine the relative merits of various cars, especially 
with a view of overcoming the tendency to overheating in 
the high temperatures prevalent there throughout the year, 
and of testing the ability of the various woods used in their 
construction to withstand the extreme moisture. 

PORTIONS of the Straits Settlements, within convenient dis- 
tance from Singapore, have been the scene of a number of 
lively trials of automobiles, the tests having just ended. The ob- 
ject was to find out how the machines would behave in the 
tropics. There are so few roads there, except those through 
which bullock carts have blazed the winding, tortuous way, that 
people looked askance when it was proposed to send automobiles 
into the rough, undeveloped country, hundreds of miles of which 
is virgin. A severe trial was mapped out for the motor cars, one 
of the greatest difficulties to overcome being that of overheating. 
To this end it was decided to subject radiators, waterjackets, 
cylinders and pistons to an extremely high hydraulic pressure. 
To begin with, fiber-gear wheels were strictly forbidden. The 
experts selected to make the tests insisted upon it that a special 
tropical water circulation should be devised, by means of which 
the water, after having undergone a test of full speed, should 
not show a temperature higher than iod degees Fahrenheit above 
atmospheric temperature in the shade; also that any wood used 
in the making of the automobile should be competent to endure 
extreme tropic moisture and heat ; again, that the car must show 




Fig. 2 — The folding of a top in such a way as to break the bows and ruin 
the fabric of which it is made 



a willingness to start easily on a grade, and, finally, that a full 
motor car should be capable of stopping on a grade of one in 
seven, and that it should be held stationary with one brake. 



Poor Tops Spoil Good Cars 

Many Examples of Inferior Work to Be Seen 



Presenting 



illustrations of wretchedly fitted tops on 
otherwise good automobiles, showing also the poor 
taste that seems to obtain among automobilists, 
especially in view of the fact that the greatest of- 
fenders were of the class who rely upon chauffeurs 
to do their work. Much of the fault is due to failure 
to instruct the chauffeurs to earn their stipend. 




Fig. 1— Showing a top that might have been good at the start, but lack of care has made its mark 



STANDING on the corner of Fifth avenue and Forty-second 
street, New York, and counting the automobiles as they 
go by, offers the advantage of a clear insight into the 
ramifications of mechanical transportation, affording some food 
for serious reflection, not without indicating that there is a screw 
or two loose in the makeup of the broad idea. Of twenty cars 
fitted with cape tops that went by within less than one-half hour, 
but two of them were of the right color to match the motif of 
the body and glove fitting. Eleven of the 
tops looked very much like examples as 
here illustrated, and, unfortunately, some 
of them appeared on automobiles that 
cost upward of $4,000. In one case a car 
that could not be purchased for much less 
than $s,ooo was sporting a top that would 
be high priced at $40. 

The practice of having the tops put on 
after the automobile is delivered by the 
maker seems to be at the bottom of the 
unfortunate efforts that mar the good ap- 
pearance of the automobiles, and the ques- 
tion arises as to whether or not the 
makers of automobiles can afford to sanc- 
tion the vogue of a wretched top on the 
products of which they have so much to 
say for the quality that they are supposed 
to represent. In the meantime, the users 
of automobiles can help the situation to 
a very great extent, first, by declining to 
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Fig. 3 — Caught in the act — how a chauffeur was trying to show his incom- 
petence 

accept poorly fitted tops, and, second, by properly folding them 
<lown when they are not doing the work for which they are 
designed. Even some of the best fitting tops are ill-provided to 
keep out accumulations of road dust during the time that they 
are folded down. 



Caring for the Top 

Some hints concerning the preservation of the automobile top 
which will prove of value to the owner in that they will, if 
followed, not alone save him money, but make for the con- 
tinued good appearance of his car. 

AS an important feature of proper car equipment, the auto- 
mobile tQp is deserving of a degree of attention com- 
mensurate with its relative value as a factor in automobile 
service. It is an expensive part of the car, and it is exposed to 
a particularly harsh form of service. 

It is crushed together, and in this position made to serve as a 
receiver of highway dust and dirt, and during storms its ex- 
tended surface is mercilessly assailed by the elements, so that, 
on the whole, unless given exceptional 
care and fortified with some preserva- 
tive material designed to strengthen and 
enlarge its capacity for service, the days 
of its usefulness are destined to be few. 

The top is often looked upon as a 
bad-weather friend and during the fine 
weather is reckoned more of a nuisance 
than an ornament. Be that as it may, the 
top needs care if any length of service is 
to be had from it. A careful driver puts 
his top up every night, and after a wetting 
always leaves it up until it is dry. It is 
difficult to remove dust from mohair with 
a brush if it has had time to embed itself, 
as it eats into the rubber through the 
somewhat large weaves of the hair. 
Cotton, having a finer weave, holds the 
dust superficially and lends itself to easier 
treatment with the brush. Gasoline should 
never be used for removing stains from 
a top or renewing for the color; it eats 



the rubber away and causes the two layers of fabric to gape and 
become no longer waterproof. 

The directions for caring for the top are, in the main, simple 
and not many. Clean as often as possible of mud, road dust, 
and dirt accumulations of every sort, all of which are injurious 
to the leather, rubber or other fabric composing the top. In 
case these accumulations have taken hold of the surface of the 
top so that a light dusting will not suffice to remove the matter, 
whip a bit of castile soap in some clean, tepid water to make a 
froth of suds, and wetting up a soft sponge in the water, go 
over the top until thoroughly cleaned. 

Never let this dirt and fetid matter remain long upon the top. 
Such substances destroy the enamel of the leather or rubber 
and this gone it is a short shift to decay for the top. After 
sponging off the top always dry it off with a wash leather. 

With leather and rubber tops upon which the enamel remains 
intact and vigorous, this bathing in water, smoothed out with a 
spray of castile soap, as often as the top becomes foul with the 
filth of the road, will to no mean extent prolong the wear of 
the fabric. 

For the rubber top with a worn, broken and fractured enamel, 
showing a generally service-stricken surface, a dressing of real 
worth may be prepared as follows: Liquid asphaltum, one part; 
unrefined castor oil, three parts. Confine in a close vessel and 
agitate until a complete unity of the ingredients is secured. 
Should the dressing lack a sufficiency of black, add a bit of drop, 
black cut with turpentine to a paint consistency. This will also 
do for the leather top. The castor oil renders the rubber or 
leather soft and flexible and neutralizes the tendency of the 
asphaltum to become brittle. 

A good formula for renovating a black rubber or leather top 
from which the enamel has largely disappeared consists of liquid 
asphaltum, 1-8 gallon; outside finishing varnish, 1-4 gallon; 
boiled linseed oil, 1-8 gallon ; castor oil, 1-16 gallon ; coach japan, 
1-8 gallon; ivory drop black, 3-4 pound. Mix these ingredients 
thoroughly together in a closed vessel to permit active shaking. 
After agitating the contents sharply for a time, add refined or 
pure turpentine in a quantity sufficient to bring the mass to a 
good brushing consistency. 

A formula including beeswax is made of asphaltum, liquid 
form, 1-8 gallon; outside finishing varnish, 1-8 gallon; beeswax, 
1 ounce; castor oil. 1-8 gallon. Bring to an intense black by the 
addition of a little drop black, Mix thoroughly and thin out 
to a brushing consistency with turpentine. 

For a straight leather top with a worn and travel-stained ap- 
pearance, but sustaining no fractures in its enamel, the following 
mixture will serve a good turn: Neatsfoot oil, 1-4 gallon; beef 
suet, 3 ounces; melted beeswax, 1 tablespoon ful. Melt the oil 
and suet together, after which add the beeswax. Confine in an 




Fig. 4 — A well-made top that was ruined in a few months by careless handling 
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air-tight vessel, agitating same until a complete mixture of the 
contents is secured. Apply sparingly with a soft cloth and 
follow up with a clean piece of woolen, wiping clean and dry. 

By way of information, it may be stated that all of the above 
dressings should be applied thinly and worked out smooth and 
uniform. With the exception of the last formula, all the ma- 
terials should be brushed on, using for the work a flat bristle 
brush of soft joint and of a No. 1 quality. 

For tops other than rubber or leather the use of tepid water 
and castile soap mixture is recommended, applied with a soft, 
sheep's wool sponge, wiped dry with a wash leather, and then 
given an application of some good transparent renovator to 
render the fabric soft and pliable and fortify it against the 
ravages of service. 

In case such renovators are not at hand the mixture of oil, 
suet and beeswax, already referred to. wiped on with a soft 
fabric of some kind and dried off carefully with a clean wad of 
woolen, will do very nicely. This dressing and the ready pre- 
pared renovators are particularly adapted for use upon the 
rubber-covered cloth top finished in a dull brown effect, and 
known to the trade as vulcanized carriage cloth. 

The lining of the automobile top should also be cared for 
diligently. It needs ffequent brushing with a whisk broom to 
flick out the dust and enliven the nap of the goods. These are 
small matters in themselves, but they prolong the life of the top. 

The boot is the covering that encloses the top when folded, 
protecting it from the inroads of dust and mud which is in- 
variably thrown up by the wheels, leaving a cake on either side. 
This can be obviated by the use of specially shaped mudguards, 
but the low curved type is not favored owing to the obstruction 
it causes during tire-changing operations. The reason that a 
material with a leather appearance is better for this purpose is 
that it is easier to clean with a sponge and water and has a 
firmer hold on the top material, preventing it from chafing. The 
cause of this is that the material is in constant friction at the 
same points of contact for a long time, in spite of any pre- 
caution that one may take to keep the bows separated from one 
another. Present-day practice is to fit separators between the 
bows to prevent rubbing, but they cannot be large enough to 
prevent a certain amount, otherwise they would be unsightly. 
Straps are used to keep the bows from jumping as the car travels 
over inequalities on the road ; these answer, in a fair degree. 
Something more rigid, though, in the shape of a metal clamp, 
is far better; of these the market affords a choice. 

When imitation leathers show signs of wear and begin to 
lose their luster a top dressing will greatly improve them. Such 
dressings should possess as little oil and varnish as possible, as 
the oil deteriorates the coating and eats it away, while the var- 




Fig. 



-A fright- 



■the bag that was used as a cover was merely a cache 
lot dust and other foreign matter 



nish, although giving a momentary luster, increases the hardness 
and renders the material more liable to crack. The moment 
the outside layer of auto leathers crack there is no longer any 
substance to ward off the rain, and the waterproof effect is 
broken down. Turpentine is sometimes used in the manufacture 
of dressings and its presence can be detected by the smell. This 
cuts into the leather compound and has much the same effect 
as oil, except that it is more intense and swifter in its effects. 




Fig. 5- 



-WeU-madc top, provided with a fastening device that looked formidable, but the chauffeur 

was indifferent 



Getting Rid of Moths 

Sun, wind and weather are not the only enemies of automobile 
upholstery; the lowly moth levies a constant toll in this di- 
rection unless some means are devised to circumvent it. 
Some of the most efficacious methods of blocking the path 
of the little pest are here set forth. 

THE most destructive object to automobile trimmings is the 
moth, and as the principal materials used in vehicle trim- 
ming are cloth, carpet and hair, which are all food for the larvae 
of moth worms, it becomes a question 
how we can best protect ourselves 
against this destructive little insect. 
Probably all other destruction combined 
wrought upon trimmings does not equal 
that of the moth, says The Carriage 
Monthly. The wear of cloth by use 
causes it to become threadbare, dust 
and dirt and grease sometimes cause it 
to become unsightly, but the material is 
still intact; but when this destructive 
pest starts its work it leaves the goods 
in holes and sometimes actually falling 
to pieces. 

The "clothes" moth is a delicate little 
creature and, unlike many other moths 
(of which there are a number of 
species), is very active on the wing, and 
when caught and crushed there seems 
to be scarcely anything left but a little 
dust. But it is not this flying moth that 
causes the destruction to cloth and hair, 
but the havoc is caused by the larva, 
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Fi&. 7 — The star top from the point of view of unsighlliness — in other 
respects the automobile was a good one 

which is the worm or caterpillar hatched from the egg of the 
moth. The moth, indeed, goes through a wonderful trans- 
formation. 

The fly is seen on the wing especially at night, as its habits 
are nocturnal. They are capable of access to the most secure 



places; they can gain access through the smallest crack and 
crevice and deposit their eggs between the folds of cloth. After 
hatching it is when the destruction begins, as the voracious little 
larva (caterpillar), when yet but the size of a pin's point, begins 
to devour the expensive material and grows rapidly until it at- 
tains its full size, when the larva forms a kind of cocoon spun 
by its salivary glands, which change into spinning glands. This 
cocoon protects the pupa or chrysalis while undergoing its 
change into the perfect state. The chrysalis is formed by the 
skin of the larva and allows the pupa to lie within it to protect 
it from ordinary pressure until it again comes out and flies 
around. 

The best way to protect material is by destroying the eggs, 
which is best done by giving a gentle brushing. As we have 
said, the larvae go immediately, to destroying as soon as hatched, 
and observation has shown that they prefer dusty or soiled cloth 
in preference to new, as frequently old cloth is found devoured, 
especially at greasy places. 

There are many remedies for moths, such as camphor, tobacco 
and a great many patent remedies, but in all cases where any 
such remedy is used great care should be taken not to injure or 
soil the face of delicate shades of cloth, such as drabs, etc. 



How to Renovate Leather Cushions — The cleaning and 
treatment of the leather cushions in a car is a very simple opera- 
tion. A weak acid may be used to clean off foreign matter, 
following which the leather should have a very thorough cleans- 
ing with warm water to remove every possible trace of the acid. 
The leather is then softened with castor oil, or, better, neatsfoot 
oil, which may be obtained from any dealer in leather, or from 
nearly all paint stores. It is a good idea to have this oil around 
and apply it at all times, for it makes the leather softer, more 
pliable, and much better-looking. 



Beautifying' and Preserving' the Finish 

Avoiding the Disorders That Make a Dull Car 



M. C. Hillick offers to the automobilist a line of informa- 
tion in relation to finish of bodies that has to do with 
the problems of adornment, with special reference to 
the maintenance of a high standard of appearance at 
a minimum of cost, and the tricks of the trade are 
laid bare to the man who might 
otherwise overlook the fact 
that luster, as it is concealed in 
varnish, accompanied by deli- 
cate pigment, will die if it is not 
fed on light, and maintained 
under conditions of good venti- 
lation, preventing it from 
breathing in the poisonous 
vapors that abound in dark and 
stagnant places. 

AT 'he outset let's make the matter 
plain by saying that varnish is 
the most universally used and the 
least understood material known. Good 
varnish is something that brightens 
and beautifies the automobile surface, 
keeps it clean and cleanable, protects it, 
prolongs its life and renders it useful. Fig. S— Held down by a 
and gives to the buyer value received. 



Varnish on the automobile is subject to the hardest wear it 
ever has to encounter. The varnish that will wear for eight or 
nine months, or, at most, a year on the automobile may be classed 
as an exceedingly good varnish. You may as you pay your 
painter for varnishing your car indirectly pay at the rate of 
from $5 to $7 a gallon for the varnish used, but if it fulfills the 




stout leathern strap — otherwise the top would respond to the demand of the 
wind and become a balloon 
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mission above described it is well worth the money paid for it. 

Urge the painter to use the best varnish upon the car, for, after 
all, in the final analysis the varnish is one of the important things 
which contribute directly to the value of the car and makes it 
good to look at when not a few other details fail to satisfy. 

In connection with the life of varnish upon the automobile there 
are some characteristics which the general public ought to be 
familiar with. 

First of all, varnish should dry without "tack"; that is to say, 
without stickiness. The varnish that, after it goes into service, 
offers an adhesive surface — sticky or "tacky," as the technical 
man expresses it — catches dust and dirt, and photographs finger 
marks with unerring accuracy. Such a varnish is a cantankerous 
material and however scrumptious it may look at the beginning 
it quickly dons a villainous appearance and swiftly goes from 
bad to worse. The vital point in this matter, from the vantage 
ground of the automobile owner is to stipulate in his contract 
with the painter that the varnish must dry without tackiness. 

Varnish not infrequently shows a disposition to blur and dis- 
play dirt streaks ; or it may "bloom," or, in plainer terms, show a 
cloudy, blue plum appearance. There are, in a word, two rea- 
sons for this, to wit: the possession of substitute ingredients or 
an inferior surface beneath the varnish. These, however, should 
not be confounded with the temporary cloudy look that spreads 
over even the finest varnish in wet, moist weather, and which 
readily disappears under a gentle flow of clean water and a 
light "flossing" over with a soft, lint-free wash leather. 

A costly, and, in the main, a perfect varnish, occasionally 
deadens shortly after getting into the thick of service. Soft, im- 
mature undercoats, and porous ones, suck the oil out of varnish, 
in which impoverished condition it loses its life look and suc- 
cumbs to the drain upon its vitality. 

The spotting of varnish upon the automobile is due principally 
to mud accumulating and drying upon the surface. This mud 
in drying exerts a capillary attraction upon the surface through 
the medium of which the oil of the varnish is extracted re- 
sulting in flat, lustreless patches. Mud spotting is the most 
malignant type of surface disease and when the mud is per- 
mitted time to act to anywhere near the extent of its capacity 
there is no remedy other than letting the varnish dry, rubbing 
it over with water and pumice stone flour, and revsnrishing. 

In case the spotting has not progressed sufficiently the original 
brilliancy of the surface may be restored, at least temporarily, 
by first rubbing the affected places with equal parts of raw linseed 
oil, turpentine and denatured alcohol, following immediately with 
a soft piece of blotting paper used with circular motions as a 
polishing medium. Soapy or dirty water will cause almost any 
varnish to spot. A high-grade automobile varnish containing a 
large percentage of oil is especially susceptible to the effects of 
the potash and acid contained in soapy or dirty water. At once 
upon the manifestation of this variety of spotting the surface 
should be washed with clean, soft water. 

As a matter of fact, a thorough bath under a good flow of 
soft, clean water is the best "first aid" treatment known. If at 
the end of a day's run the varnish could be washed thoroughly 
with clean, cold water the spotting trouble would be reduced to 
the minimum. 

Indeed, the varnish kept clean and slick through frequent 
washing— granting, of course, that the washing is skillfully done 
— will remain immune to many diseases and deviltries, and give a 
form of service to please everybody concerned. What the auto- 
mobile owner wants and should have on the surface of his cai 
is a varnish that looks every inch its royal breeding through all 
stages of wear until old age finally blots it out. 



Abbreviated Injunctions 

Don't feed the intellect on a litany that begins with the word 
"second" ; it is the prefix to the designation of a car that 
is conspicuous for its absence in the "Red Book.' 

Don't rely too much upon a guarantee; it is a condition of sale, 
but it may have a rickety power plant. 



Don't listen to the creaky spokes in your automobile; take the 
hub cap off and douse the wood with linseed oil 

Don't expedite the effort of the dealer if he is. merely trying 
to detach you from your funds without giving you very 
much in return. 

Don't rely upon the eventual for the good running qualities of 
your automobile; a profit will be derived from the over- 
hauling of the car in front of the touring season. 

Don't listen to the swan song of the man who would tell you 
that good gasoline is getting scarce; authority is respon- 
sible for the statement that of the total supply of gasoline 
the automobjle uses but a small measure. 

Don't let the demonstrating clerk use 76-degrees Bauml gasoline 
in the car that you are to buy if it is true that you will 
have to use 56-degrees Baume gasoline in regular service. 

Don't give the carbureter credit for being able to work satis- 
factorily to-day on 76-degree Baume gasoline, with the 
idea that it will perform equally well to-morrow on 56- 
degree Baume gasoline — there is a difference between a 
carbureter and a juggler. 

Don't worry about the future of the gasoline supply — Mother 
Earth never yet went back on her inhabitants. 

Don't start out with the joyous inspiration of a newly-wed if 
you have selected an automobile with a "Katzen jammer" 
gear box. 

Don't do your reputation the serious injury that naturally ac- 
companies the thoughtless purchasing of tires. 

Don't waste pity on the inhabitants of an almshouse and be 
content with tire "seconds" for your trouble. 

Don't abuse your good sense; the repair man will do that for 
you. 

Don't feel instinctively the exquisite quality of the runabout that 
the salesman is describing ; just let him give you a sample 
of real performance. 

Don't admit the ownership of a mechanical fallacy ; you can get 
a good automobile in the next block. 

Don't be loath to participate in a pointed discussion of the 
prime facts involved in the purchase of an automobile; 
when the demonstrator exaggerates, plug up your ears. 

Don't occupy the position of "comic supplement" to the sales- 
man who is trying to make you buy a car that will not be 
good for your work; just tell him that he is barking up 
the wrong tree. 

Don't fail to be polite, but when the salesman indicates that he 
cannot understand your need, just tell him that the in- 
significant being that he is talking about shall not belong 
to you. 

Don't be "fresh"; the salesman might get mad and sell you a 

car that will take all of the freshness out of you. 
Don't let the second-hand man "tickle you most to death" 

with the latest good story, and in his absent-minded way 

let you have a car. 
Don't be side-tracked by the fellow who would cry in your lap : 

if you know what you want, get it; if you don't know. 

keep your money in the bank until you find out. 
Don't indulge in a "modern madness" ; even a good automobile 

will wear out too soon if you make it go pell mell on a 

rough road. 

Don't tear yourself away from a day with classic literature and 

in the interim take a fancy to an automobile "classic." 
Don't commission a deputy to act for you in the matter of the 

purchase of a car ; it is an admission that he has more 

brains than you are supposed to possess. 
Don't take so many free demonstrations that you will lose your 

judgment; it is better to confine your investigation to the 

types of automobiles that are likely to serve your purpose. 
Don't be an extremist in the matter of accessories; use the same 

good judgment that you display when you pick out a 

tailor. 

Don't be the vermiform appendage of a second-hand emporium; 
appendages get troublesome, due to the pestering in- 
fluence of bad contents. 
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Peeps Thro* Goggles at Distant Lands 

What the Foreigners Are Doing in Automobiling 



The United States Government, through its Consular 
Service, has facilities for gathering all sorts of trade 
information. Many interesting items concerning the 
automobile and allied industries in foreign coun- 
tries, along -with the opportunities for trade exten- 
sion as they arise, are set forth. 

NOT long ago, a law was passed in Prince Edward Island, 
providing that any person guilty of operating a motor- 
car upon any highway, "or in any other public place on 
the Island," should, "upon summary conviction" be fined $500; 
or, in default of payment, undergo the humiliation of languish- 
ing in jail for a period of six months. There were some people 
upon the Island, however, who, regarding the law as being rather 
stringent, attempted to have it repealed. But the session of 
Parlaiment which has just ended resulted in a refusal to inter- 
fere with the statute. Vehicles of all sorts if operated by any 
other than muscular power — except steam rollers and railway 
trains— are tabooed. Therefore, autotnobilists are shut out of 
this beautiful land of fish and foliage. 

On the first day of May, the automobile regulations which the 
International Convention of Switzerland prescribed on the 
nth of October last, and which the Swiss Federal Council 
unanimously ratified in December of that year, went into effect 
in every part of Switzerland. A provision of the regulations is 
that every automobile owner residing in Switzerland, whether 
native or foreign, shall provide himself with what is known as 
an "International Route Certificate." Besides the regular num- 
bered plate which is attached to the rear of the motor car, there 
must also be another plate with the initials "C. H.," meaning 
Confederatio Helvetica. Thus far, Switzerland, Sweden, 
Russia, Holland, Monaco, Austria-Hungary and Germany have 
agreed to abide by the regulations as prescribed by the Conven- 
tion. Upon making application in Switzerland, one receives a 
certificate from the authorized Cantonal official. This certificate 
contains the owner's full name and place of residence; the kind 
of automobile or motorcycle which he operates; the manufac- 
turer's name and the series number of that particular model of 
car; the weight of the machine in kilos; the form and color of 
the machine; the number of cylinders; and the power in horse- 
power. In addition, the registry-number must be entered on 
the plates of identity; a photograph of the chauffeurs employed 
(not more than two may be hired by one owner of a car) must 
be affixed to the certificate; and full information as to the 
chauffeurs' names, dates and places of birth and their permanent 
residence must be given. 

The certificates in question are provided by the Cantonal 
authorities upon receipt of satisfactory information being re- 
ceived from owners of automobiles. But the certificate does not 
by any means cancel the owner's liability to the conventional 
customs duty regulations. 

To distinguish the country in which the machine was made, an 
oval white plate n 4-5 by 7 1-4 inches, must be procured, the 
letters on which must be black, and 10 centimeters long by 15 
centimeters wide. Here are the distinctive letters which stand 
for the respective countries named : United States, U. S. ; Austria, 
A.; Great Britain, G. B. ; Germany, D. ; Belgium, B.; Hungary, 
H.; France, F; Spain, E; Sweden, S.; Switzerland, C. H. ; 
Servia, S. B. ; Russia, R. ; Montenegro, M. N. 
Afghanistan prides herself in being ruled over by one of the 



most progressive Kings in the Far East, namely, Habib Ullah 
Khan. He has suddenly shown a disposition to follow in the 
footsteps of his brother Potentates of Continental Europe, and 
to this end he has just been laying in a new stock of European- 
made automobile*— something like a dozen in number. He also 
insists upon employing an English chauffeur. The King may be 
seen almost any day being driven about his domains like mad, 
for he insists upon riding like the wind. But it is not every- 
where that he can be driven, for the reason that some of the 
roads in His Majesty's little kingdom are almost as bad as the 
very worst asphalt-paved streets of New York. 

The Venezuelan Government on April 4th of the present year 
decreed that benzine and gasoline should be placed on the first 
class of the customs tariff. The importation of these com- 
modities into Venezuela is thus made possible, by reason of the 
reduction of duty by the decree $15 per 2,046 pounds gross weight. 
Prior to this enactment, the prohibitive price of benzine and 
gasoline made the use of automobiles practically out of the 
question. 

Even as matters stand, the number of motor cars in this sec- 
tion of South America is very limited. The Minister of Finance 
is the possessor of a French limousine; there are two public 
automobiles in commission ; and the Venezuelan Government has 
ordered two more French-made motor cars for the use of offi- 
cers. In fact, the Government officials have suddenly come to 
the conclusion that it is time the highways were improved and 
extended and to this end financial provision has been made for 
the betterment of those roads which lie in the neighborhood of 
Lake Valencia and Caracas, in order that automobilists • may 
derive the benefit. This fact will in itself it is believed have the 
effect of creating a live market for the sale of motor cars. The 
greatest difficulty lies in getting adequate supplies of gasoline and 
this is at the bottom of the' stagnated spirit of the people with 
regard to automobiles at the present time. Gasoline may be 
shipped to Venezuela by lumber and coal-carrying schooners. 
But in the event of not finding a schooner, shipments may be 
made to Venezuela by way of Curacao. In which case, care 
should be taken to manifest the cargo to Venezuela direct, with 
instructions to transship at Curacao only, otherwise, a surtax 
of 30 per cent, will be imposed, as applies to other merchandise 
imported from the Antilles into Venezuela. 

Buenos Aires has just published municipal statistics, showing 
that the tax on automobiles in that city is regulated on a sliding 
scale, from $21.23 to $169.84, the amount depending upon the 
horsepower. There are 3,524 automobiles in the city at the 
present writing, the total revenue on which amounts to $194,- 
360, United States gold. There are 222 machines of from one to 
five-horsepower; 1,000 of six to ten-horsepower; 910 of eleven 
to fifteen-horsepower; 484 of sixteen to twenty-horsepower; 
691 of twenty-one to thirty-horsepower; 147 of thirty-one to 
forty-horsepower; forty-five of forty-one to fifty-horsepower; 
and twenty-five of fifty or more horsepower. The people of 
Argentina look with favor upon the advent of the automobile. 

Ecuador's mountains are gridironed with such appalling roads 
that thus far no dealer has been found with sufficient faith in 
the outlook to establish an agency in the republic. Even 
wagons, carts and carriages are practically an unknown quan- 
tity here, except in the interior, where some pretense is made to 
connect the towns by highways. The streets of these towns 
are but a slight improvement over the 
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Flywheel Is Probably Loose at 
the Flange 

Editor The Automobile: 

[2,670] — My motor, which is now doing 
its third year of service, has developed a 
peculiar but positive knock which I am un- 
able to find. It runs along delivering its ac- 
customed power and operates reasonably 
well until I slow down by putting on the 
brakes or when coming to a bad place on 
the road if the going is unusually heavy this 
knock appears. I have associated this noise 
with almost everything in the car, but in- 
vestigation fails to prove that I have dis- 
covered the cause of the trouble. I will 
greatly appreciate any effort that you might 
make in my behalf, and I certainly do hope 
that you will tell me what is the matter. 

Seasoned Automobilist. 

Denver, Col. 

A pronounced knock that comes in the 
motor at the instant that it is being slowed 
down or, better yet, when the speed changes 
suddenly, is a good indication of the fact 
that the flywheel is not securely fastened on 
the crankshaft. If the flywheel is bolted to 
a flange on the crankshaft your trouble will 
probably disappear upon tightening up the 
nuts of the holding bolts, and referring to 
Fig. 3. for example, it is recommended that 
the nuts be castellated, and after the fly- 
wheel is fetched up tight that the castella- 
tions be used in conjunction with cotter 
pins, thus holding the nuts in place and pre- 
venting a recurrence of your trouble. 



What Some Subscribers Want to Know 



Floating Test Has Many Virtues 

Editor The Automobile: 

[2,671] — Being a person of an inquiring 
turn of mind, and remembering that 
gasoline is increasing in cost as time 
goes on, even considering the fact that 
anti-friction bearings are in common use 
in automobiles, I still see that there is an 
obvious difference in the amount of power 
required to move the various makes of 
automobiles, and it occurs to me that there 
should be some way whereby an automo- 




bilist of no great skill might be permitted 
to ascertain the effect of friction upon the 
running of his machine, thus enabling him 
to note from time to time whether or not 
the machine is improving with age or dying 
by degrees. Can you suggest some sort of 
a test that will serve the end? 

Philadelphia, Pa. Semi-Scientific. 

The draw-bar pull of an automobile is an 
excellent measure of the power required to 
propel it, and it would be a simple thing 
to take a pair of scales and after hitching 
them to the front of the automobile at a 
convenient point, perhaps the axle, pull the 
car along on a level floor and note the pull 
in pounds on the scales. If this, pull 
changes from time to time it is an indication 
of the fact that the automobile is running 
harder or otherwise, depending merely upon 
the amount of the pull. It would be worth 
something to pull the car for a certain 
number of feet in a given time and to ob- 
serve accuracy in the repetition of the test. 
Still another way is to make a "floating" 




Fig. I— Looking into the housing of a live rear 
axle showing the cap screws C x used for holding 
the caps in place, and the locking wire W passing 
through holes and clinched over at Hi and Hi, 
the idea being repeated on the opposite side 



Fig. 2 — Looking into an internally expanding 
brake system showing the toggle motion T and a 
spring S, the latter being used to prevent the 
shoes from expanding and dragging, and to stop 



test, which may be done by taking the auto- 
mobile out on a well-kept asphalt pave- 
ment and after making a chalk line speed 
the automobile up to this line, reaching say 
30 miles per hour, then cut off the power, 
and with a stop-watch in hand, find how 
many feet the car will float before it comes 
to a standstill. This is an exact measure 
of the draw-bar pull, and the farther the 
car will float after the power is cut off, 
measuring from a given speed, the lower 
the draw-bar pull will be. If this test is 
repeated, say once a week, it will afford 
to the interested investigator a series of 
reliable indications of the workings of the 
rotative members, showing whether or not 
the bearings are free and telling something 
of the conditions of lubrication. 

It would also be worth while to try the 
brakes under a fixed set of conditions on 
the same asphaltum pavement, but in this 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each . 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in tin: order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



undertaking the idea would be to come up 
to the chalk line, at say 30 miles per hour, 
and after applying the brakes note the dis- 
tance that the automobile will travel before 
it comes to rest. If the brakes are in 
good working order and the road condition 
is substantially the same during each repe- 
tition of the test, the distance of the stop 
should be the same on each occasion. 



Too 



Much Noise in 
Rear Axle 



the Live 





Editor The Automobile: 

[2,672] — Noise is disagreeable to me, and 
while I do not complain of the dragging of 
the brake shoes in the drums on the rear 
wheels on my car, the fact remains that inf 
going over rough roads they seem to strike! 
producing a noise that is frightfully dis- 
concerting. The shoes are of the internal 
expanding type, ana are actuated 
of a toggle with a spring spanning i 
the shoes to keep them from dragging. 

Chicago, III. 

Fig. 2 illustrates the type of expanding 
brake as described by you, and the proba 
bilities are that the spring is worn out or 
the eyes through which the tang of the 
spring passes are considerably elongated. 
The remedy lies in the replacement of the 
spring with a stouter one, but while the 
opportunity affords it will pay you to ex 

amine the pins in the toutrle mntinn and Ui^^P^ 

replace them if they are worn. 




Motor Has Many Idiosyncrasies 

Editor The Automobile: 

1 2.673]— I am having trouble with my 
E-M-F motor. When the engine is started, 
and runs at slow speed it works very well 
but when speeded up one or more cylinders 
begin to miss and at the same time a spark* 
jumps the air gap on the coil. 

The coil and magneto are Splitdorf type 
and are correctly connected up, spark plugsi 
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What Other Subscribers Have to Say 




The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobtlists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. ..... 



are clean, magneto is properly timed with 
gears, there are no "shorts," "opens" or 
"grounds" (outside of that to magneto) in 
the system. Sometimes the engine will stop 
at once when switch is turned to magneto 
and again, without touching anything, the 
engine will continue to run when switch is 
turned to magneto. 

Sometimes when started the engine will 
back fire, even when spark is entirely re- 
tarded and it is cranked quickly. 

At low speed, when cool, the engine runs 
well, although it does not pull well when 
first started off and high gear is thrown in. 
The machine will be running about 20 miles 
per hour when of a sudden the cylinders 
will begin to miss and the progress is so 
jerky that it seems that a cylinder is firing 
before it has reached the top of compres- 
sion stroke. The engine may run for a 
mile this way and then without a change 
of spark or throttle it will start off at same 
speed of 20 miles with all cylinders firing. 
The engine heats very rapidly and the ex- 
haust pipe gets very hot. The pump seems 
to circulate properly. 

A short time ago I had trouble with the 
carbureter, but had that adjusted so that 
the machine ran up to 35 miles per hour, 
but when the throttle is opened for more 
than 35 miles the engine began to miss. 

Sometimes a cooling spell of half an hour 
will allow the engine to work well and it 
may then run from five miles up without 
trouble. 

I have recently cleaned the cylinders with 
kerosene and a chain so there can be no 
carbon in them. 

Two of the cylinders are timed within 
two degrees of the marking on the fly- 
wheel, while the other two are from eight 
to fifteen degrees out of fly-wheel timing, 
due to tappets flattening out. I have been 
informed by automobile men that if tap- 
pets are put in so that about 0.005" is the 
clearance between the tappet and valve the 
engine will be made quiet running and the 
several degrees difference this will make in 



the timing will not make any difference. I 
know this will make a quieter engine, but 
won't the change in timing 'cause loss of 
power, heating of the exhaust pipe and 
strain on the crankshaft? 

There is on the market a set of valve 
lift adjusters to keep the space small. Is 
their use advisable to reduce tappet noise? 

Fort Dupont, Del. S. S. Ryan. 

Make sure that the valves are ground to 
a condition of tightness. Replace the valve 
springs with a set of springs that will de- 
mand an exertion of 50 pounds to compress 
them into the position they must occupy in 
the motor. Look for a loose joint in the 
ignition system. 



Absence of Locking Devices 
Making Trouble 

Editor The Automobile: 

[2,674] — I purchased a car last year, and 
after it went on the road I discovered that 
there were no locking devices for the nuts 




FiK. 3 — Showing the fastening of a flywheel to 
the flange of the crankshaft by means of bolts 
with castellated nuts N and cotter pins for lock- 
ing devices 

or bolts and other small parts at any point. 
I have been losing more or less of my car 
ever since and the backing off of the nuts 
and the loosening up of the bolts adds a 
certain amount of danger to automobiling 
with always too much noise; moreover, 1 
have to work on the car for a full hour 
every time I wish to take it out. Do you 
happen to think of a locking scheme that 
will serve my purpose in view of my aver- 
sion to split washers when studs are so 
much in evidence as they are in my case, 
considering the fact that if you lock the 
nuts on the studs themselves will back out. 

Pittsburg, Pa. F. X. K. 

Referring to Fig. I of a differential set 
in a live rear axle, it will be seen that the 
studs are kept from backing out by the 
simple expedient of drilling holes through 
the heads of the studs and threading stove- 
pipe wire through these holes so that if the 
studs unwind the wire will wind up. This 



is a simple locking scheme that has the vir- 
tue of being positive, and it applies perfectly 
where studs are used, because you can sub- 
stitute cap screws for them, thus doing 
av aj with the nuts as well as the trouble- 
some studs. 



Mark the Gears Before Taking 
Them Out 

Editor The Automobile: 

[2,675] — I am convinced that I will have 
to take my automobile apart and do some 
overhauling work, but knowing quite well 
that I will be a poor hand at retiming the 
motor, I come to you for a method that 
will keep me out of trouble. 

Kansas City, Mo. E. G. 

Referring to Fig. 4 of a half-time train in 
a housing with the cover off, Pi is the driv- 
ing pinion on the end of the crankshaft, 
and the half-time gear A is marked by a 
line through the meshing teeth. This gear 
drives the camshaft G at half the speed of 
the crankshaft. You can take your choice 
between making a mark with a scriber as 
shown in the figure or you can take a cen- 
ter punch and spot the teeth that mesh. In 
like manner the line can be drawn from the 
pinion Pi to the idler B through the mesh- 
ing teeth, and the line C from the idler B 
to the gear that drives the magneto may 
be likewise identified by means of a mark 
through the meshing teeth. Take the gears 
as you find them and identify the meshing 
teeth of all of the gears in the train by 
means of a scribed line or center punch 
mark, so that when you reassemble the parts 
you will be able to remesh the gears with 
the identical teeth that were in mesh at the 
time the motor was taken apart. 



Wants to Know Where to Buy 
Supplies for an Electric Car 

Editor The Automobile: 

[2,676] — Would be pleased to know 
where one can buy all supplies for any 
electric car. 

C E. Carrier, 
hi Perry A v., Peoria, 111. 




Fig. 4 — Half-time train of a motor showing the 
gears in the housing, the cover being removed, and 
the method advised for the identifying of the 
meshing te^. 
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Meeting' Recurring' Troubles 

Presenting a Series of tne Most Probable Cases 

A series of co-related short stories, accompanied by diagrams and characteristic illus- 
trations, indicating the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 



Hand Control of Caiiuutiii Is Common 
Peactice — If it may be taken for granted that 
the rate of Sow of gasoline through a nozzle is 
not parallel to the rate of flow of air in a pipe, it 




Fig. 59 — Depicting principle of automatic type of 
carbureter and illustrating idea of cleaning out 
passageways through use of a tire pump. 

will be seen that it is not possible to make an 
automatic carbureter, using a single nozzle and a 
single air intake, and realize a constant richness 
of the mixture tor all changes of depressions as 
induced by the changing speed of the motor. It 
is on this account that single nozzle carbureters 
are provided with at least two air intakes, so ar- 
ranged that the auxiliary intake is closed when 
the motor is operating at low speed, and the 
primary air intake being of restricted area and 
especially shaped in view of the conditions im- 
posed, supplies the requisite quantity of air for 
the delivery of a rich mixture, considering the 
area of the orifice of the nozzle. As the speed 
increases, thus adding to the depression, gasoline 
squirts out of the nozzle at an increasing rate as 
compared with the rate of influx of air, and to 
avoid the unbalancing of the mixture the auxiliary 
air valve is opened more or less by hand, thus 
compensating for the unbalancing condition, hence 
arriving at a fair approximation of the result that 
might be obtained were carbureters perfectly auto- 
matic in a sense that they would supply a varying 
quantity of mixture of a constant ,'chness. To 
get around the necessity of the hand control of 
the auxiliary air valve one plan is to use a sup- 
plementary valve, the same being actuated by suc- 
tion and kept closed by a spring. The tension of 
the spring is regulated to offset the force of the 
suction during the time that the motor is operating 
slow and the mixture is being fed exclusively 
through the primary intake, but if the motor is 
speeded up, unless the auxiliary air valve is 
opened by the operator, the supplementary valve 
is opened automatically by the increasing suction, 
thus affording compensation. If it is desired to 
depart altogether from hand control the plan aa 
shown in Pig. 59 is resorted to, in which the 
nozzle a gets a sparse supply of gasoline from the 
float bowl, and the nozzle b furnishes the prin- 
cipal supply of gasoline, but the latter nozzle is 
considerably smaller than the nozzles as employed 
in the hand-control types of carbureters. In op- 
eration when the motor is started the gasoline 
flows through the nozzle b in the regular way, 
and the accumulation of gasoline in the bent tube 
is picked up by the air train through the auxiliary 
nozzle a, thus making the rich mixture that is 
necessary when the motor is being started and 
during the slow speed pe-formance. When the 
motor speeds up, however, the amount of gasoline 
that can get through the auxiliary nozzle a if 
added to the gasoline that passes out through the 
nozzle b. in view of the amount of air that flows 
through the system, is just enough to accomplish 
the high speed performance, regulation being by 
the damper valve above the depression chamber. 
In this way the rich mixture demanded in starting 
and for slow-speed work is delivered, and the ex- 
cess of gasoline that ordinarily interferes with 
high-speed work is prevented. 



Use the Ti»e Pump to Clean Out the Cae- 
auazTEE — Gasoline, being a distillate from hydro- 
carbon products, is likely to carry a small amount 
of jelly akin to vaseline, and in the course of time 
Ttrts jelly serves as the nest for foreign matter, 
and >t accumulates in the passageways of the car- 
bureter, thus stopping off the flow of gasoline and 
interfering with the good performance of the 
mechanism. It is more or less a difficult task to 
unscrew parts and reach in with a piece of wire 
for the purpose of cleaning out the passageways; 
moreover, it is difficult to get the jelly to adhere 
to a piece of wire and to pass out of the necks of 
the passageways . during the operation of cleaning 



supply pipe at the approach of the carbureter, as 
shown in Fig. 59, and to attach the hose connec- 
tion of the tire pump to a threaded part of the 
spout of the draincock in the manner as there 
depleted. Before pumping up, the gasoline supply 
shoqld be shut oft by means of the cock in the 
supply pipe, so that the pressure of air as it 
passes in through the draincock will find its open- 
ing after it passes through the carbureter by way 
of tiie nozzle, and the forcing of air through the 
passageways in this manner will suffice to blow 
the accumulations out of the system, but if there 
is % measure of resistance some gasoline can be let 
in from time to time until it is shown by clear 
gasoline coming out that the foreign matter has 
been removed from the carbureter. 




Fig. 60 — Diagrammatic 
arrangement of a unit 
of a spark coil, show- 
ing the connections to 
battery, tondenser 
and plug 



In the Making or a Spabk Coil — It is not un- 
common to observe that the workmanship on spark 
coils is too poor to recommend that these coils be 
used on motors in automobile work. There is 
nothing; about a motor 
that will give so much 
trouble in the fixing as 
a spark coil. There is 
no intricacy in motor 
work that is so little 
understood as the igni- 
tion system. If the 
spark coil gives out the 
probabilities are that 
not one automobilist in 
100,000 can fix it. Con- 
sidering the fact that 
the secondary voltage 
of a spark coil is always 
above 2500, and has 
been known to reach 
16,000, it remains to 
state that the spark coil 
must be well insulated, 
otherwise the insulation 
will break down and 
put the spark coil out 
of action. Even if the 
coil is well made a little 
dampness will suffice to induce a leak of the sec- 
ondary voltage, so that the work of which the 
spark coil may be capable under such conditions 
will be indifferent The remedy to apply if damp- 
ness rests in the insulation is to put the spark coil 
in an oven and, holding the temperature at about 
160 degrees Fahrenheit, bake the coil out, taking 
seven or eight hours to do so. If the temperature 
reaches 175 degrees Fahrenheit the probabilities 
are that the insulation will be permanently im- 
paired. Moreover, if the coil is soaked in paraffin 
or other compound the temperature must be regu- 
lated so that the compound will not melt and run 
away. Fig. 60 is a sectional diagram of a spark 
coil, showing the relations of the parts, method of 
connecting up and the method of attaching the 
battery and spark plug. The connections of the 
condenser are also given. In the spark coil proper 
there are two windings, one of which, the primary, 
is of coarse wire with a relatively small number 
of turns which is wound over insulation that is 
placed over the iron core, and the secondary wind- 
ing, of relatively fine wire, is wound over the 
primary winding. The core is made of a bundle 
of iron wire. An ordinary coil is composed of 
one-half pound of No. 18 B. & S. gauge copper 
magnet wire for the primary, and an equal weight 
of No. 38 B. & S. gauge copper magnet wire for 
the secondary. Three-quarters of a pound of each 




of these sizes of wire would do better work. In 
some cases, instead of No. 18 for the primary. No. 
20 is used, and instead of No. 38 for the secondary. 
No. 40 is used. The insulation of the magnet wire 
is of the "double" cotton variety in ordinary coils, 
but double silk insulation is superior, not only as 
to its insulating value, but because it occupies less 
space, thus permitting of a more compact wind- 
ing, getting a greater number of ampere turns of 
wire per pound of the same on the core. 

Piston Pins Should Be Positively Lubeicated 
— While dependence may be placed upon the 
splash system of lubrication under all ordinary 

conditions if the system is well worked out, the 
fact remains that the 
pressure on the piston 
pin of a motor is al- 
ways above 1000 pounds 
per square inch, and 
in quite a number of 
the examples of good 
motors this pressure ap- 
proaches 1 500 pounds 
i per square inch. For- 
] tuhately, the pressure 
■S» momentary, and if 
the conditions of lubri- 
cation are at all good 
the- oil that is squeezed 
out during the instant 
of high pressure will 
flow back in in time to 
cushion the next blow. 
Fig. 61 shows a ball 
check in the fitting that 
is screwed into a boss 
in the cylinder, ihe latter being placed in juxta- 
position to the hole in the piston pin when the 
piston is on the lower dwell point, and the oil that 
is forced into the piston pin hole through the fit- 
ting must get by the ball check, but having passed 
in it cannot come out again on account of the 
obstruction that is formed by the ball, the latter 
having the facility of seating if pressure comes 
against it out of the cylinder. In putting fittings 
into the cylinders for the purpose of lubricating 
the piston pin it is quite useless to do so unless a 
suitable ball check is used to prevent cylinder 
pressure from blowing back through the oil system. 

Flexible Mounting Desieable rot Magneto— 
It is regrettable that the time has not arrived 
when the installation of magnetos on motors in 
automobile work can be on a common basis for the 
several makes, but the 



Fig. 61 — Showing bail 
check fitting in wait 
of cylinder adjacent 
to piston pin zvhen 
same is at bottom 
dwell point 
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Fig. 62 — Showing a 
single ball universal 
joint for use in tak- 
ing up inequalities of 
alignment in mount' 
ing the magneto. 



fact remains that the 
placing of a magneto on 
a ledge of the crank- 
case with the expecta- 
tion that the alignmen: 
with the shaft of the 
driving member will be 
perfect is a vait, propo- 
sition. It is far better 
to assume that there 
will be a visible imper- 
fection of workmanship 
and to introduce a com- 
pensating joint between 
the magneto and the 
driving member. Fig. 
62 presents an idea that 
has been suggesed for 
this work, and neglect- 
ing the fact that the illustration does not show 
symmetry, it will be seen that the two parallel 
arms reaching up from the extremities of the 
driving and the driven shaft are maintained in 
their parallel relation by the use of a steel ball 
fitting in half sockets in the two arms. The 
cavities of the sockets are lubricated by oilers 
placed at the opposite extremities of the arms, the 
idea being to prevent noise. This plan affords a 
sufficient measure of universal action to take care 
of the little inequalities that might result when a 
well-installed magneto is taken off the motor and 
then put back by a man of little skill. 

The Drag Rod Should Be Prevented raOM 
DtirTiNG Away — It is not believed that the aver- 
age automobilist realizes the necessity of inspecting 
the drag rod of the steering equipment at suf- 
ficiently frequent inter- 
vals, nor can it be said 
that the ball and socket 
joints are properly pro- 
tected from the ills of 
a mixture of sand and 
grease. In quite a 
number of the earlier 
makes of automobiles, 
some of which are still 
running, the insecurity 
of a poor drag rod sys- 
tem is in evidence, and 
a safety strap of leather, 
as shown in Fig. 63, 
might well be used. 
It would cost almost 
nothing to make the in- 
stallation, and the drag rod would be prevented 
from disengaging at the ball and socket joint. 




Fig. 63 — A leather strap 
looped around the 
drag rod to prevent it 
from dropping down. 
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StKCLK Ball Thrust System Proposed — Irt over- 
hauling gear boxes in automobiles that are ap- 
proaching the worn-out state it is frequently found 
that the ball bearings are sufficiently worn to make 
it inexpedient to con- 
tinue their use with 
thrust and radial loads 
combined. The single 
ball joint, as shown in 
Fig. 64, may be applied 
in cases of this kind, 
and this type of thrust 
bearing is oerfectly ca- 
pable of doing the work 
as required in taking 
the thrust of the bevel 
drive. The ball presses 
against the button in 
the end of the shaft, 
and a hardened cap- 
screw in the cover bears 
against the opposite 
diameter of the ball. 
The fact that the ball 
drops a trifle below the 
axis of rotation of the 
shaft makes it twirl so 
that it will not wear 
out. 




Fig. 64 — A single ball 
thrust for use in a 
transmission gear sys- 
tem, taking the load 
off of the radial bear- 
ings. 



In the Fashioning of Hickory Spokes — It 
seems to be a too common belief that heavy spokes 
will last longer than the relatively slender kind. 
The reverse is true. The secret of lasting spokes 
is in the sectioning of 
the same, remembering 
that the major axis of 
the ellipse should come 
in the plane of the 
wheel at the point of 
entrance to the felloe, 
and the same axis of 
the ellipse should be 
in the plane of the axle 
at a point near the 
miter, considering front 
wheels. In rear wheel 
work, Fig. 65 shows 
a good design of 
a spoke, it being the 
case that the pull on 
the brakedrum must be 
interpreted by the wood 
of the spokes of the 
rear wheels. 




Fig. 65 — Drawing of a 
hickory spoke for use 
in a rear wheel, 
showing^ excellence of 
proportions. 



Special Equipment 
Required in the Dis- 
assembling op Cars — 
It is quite an undertak- 
ing to so build an auto- 
mobile that the com- 
ponents of the torsion- 
ing members will stay 
where they are put un- 
til it is desired to take 
them down. Illustra- 
tive of the idea. Fig. 66 
of a brakedrum on the 
differential shaft is 
shown. This drum is 
pressed on _ to the re- 
duced portion of the 
extremity of the shaft, 
the relation being that 
of a parallel fit, and it 
takes 15 tons effort of 
a press to fix the drum 
on the shaft so that it will stay there, and this is in' 
addition to the use of a proper key, which is in- 
dicated. Obviously, it will be difficult to get this 
drum off the shaft, and a withdrawing clamp, 
which is shown in sec- 
tion, is essentia] to the 
success of the venture, 
and in well designed 
differential brake drums 
the hub is fashioned 
with an enlargement of 
the diameter at the 
outer extremity there- 
of, to accommodate the 
withdrawing fixture. 
With an equipment of 
this description the op- 
eration of withdrawing 
the brakedrum f: om the • 
shaft is a perfectly 
simple one, requiring 
nothing more than the 
adjustment of the clamp 
into place, and the 
winding up of the jack 
screw, which has the 
effect of pulling the 
brakedrum off the shaft 
by pressing the screw 
against the end thereof, 
since the jaws of the damp are then permitted to 
pull in the endwise direction upon the brakedrum. 

When Side Chains Make too Much Noise — 
If a side chain drive type of automobile performs 




Fig. 66 — Section of a 
differential brake- 
drum, showing a 
withdrawing clamp 
and the method of its 
use. 
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silently in the first place, any noise that creeps in 
in the regular course of service must be traced to 
some disalignment or 
other deteriorating in- 
fluence. Fig. 67 shows 
the conditions which 
obtain in not a few in* 
stances, in 'which the 
alignment of the 
sprocket pinion on the 
differential shaft is con- 
siderably out as com- 
pared with the sprocket- 
wheel on the brake- 
drum. This is brought 
about by an inequality 
in the lining up of the 
rear axle, due to the 
careless adjusting of 
the radius rods, unless 
on account of rough service the rear axle sags. 
As soon as noise creeps into the sprocket system 
it is important to investigate the cause and remedy 
the evil, otherwise the chains will be wrecked. 
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Fig. 67 — Diagram of a 
side chain drive, 
showing disalignmcnt 
of the two sprocket 
wheels 



Piston Rings Burrow Into the Cylinder 
Walls at the End of the Stroke — In refined 
steam engine practice the cylinder walls are coun- 
ter-bored, bringing the edge of the counter-bore at 
a point, so that the top 
piston ring will be half 
in the bore and half in 
the counter-bore when 
the piston is at the 
dwell', point at the top 
of the stroke, the idea 
being to prevent the 
burrowing of the ring 
into the cylinder wall, 
which it is prone to do 
unless the facility of a 
counter-bore is afford- 
ed. Fig. 68 shows an 
automobile type of 
cylinder in section, in 
which this scheme of 
counter-boring has been 
neglected, and the top 
. . , ,. . ring Rl will burrow 

into the cylinder in the course of time, ind tight- 
ness will be defeated. 




Fig. 68 — Section 
through the cylinder 
and valve of a motor, 
showing the piston at 
the top dwell point 
with no counter-bore 
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Fig. 69 — Section 
through the cylinder 
and valve chamber 
of a motor, showing 
the valve seat metal 



valve seat 
the plane of 
lateral walls. 
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Valve Seats Crack if the Cooling Water Is 
Not Uniformly Disposed— As an example of the 
design of valve seats that may be regarded as 
defective, Fig. 69 is given, in which ft will be 
observed that the valve 
seat is formed in the 
plane of the connecting 
walls, as shown at A, 
and the bunching of 
metal due tp fillets 
where the connecting 
walls join the function- 
ing walls i$ impos- 
sible to avoid, and the 
troubles of uniform 
cooling of the valve 
seat are accentuated 
under such conditions; 
moreover, the quality 
of the metal is far 
from sound in the sec- 
tions through fillets. 
This latter difficulty is 
due to the fact that in 
the cooling of the metal 
after it is poured into 
the molds the metal 
that cools last furnishes 
the source of t supply of 
the metal that goes to make the more solid sections 
of the cylinder, and it flows away to the places of 
solid metal, thus leaving shrinkage holes at these 
intersections. In the better class of cylinder de- 
signs they are so fashioned that the metal between 
the valve seats and the cooling water is no thicker 
than the metal through the normal section of the 
cylinders, and some designers prefer to reduce the 
thickness of the metal at this point, the attempt 
being to make the seat metal solidify fir6t, expect- 
ing that it will be dense and of fine grade. 

Test of Oldberg Muffler. — The muffler was 
connected with 15 feet of 3-inch outside diameter 
by 1-16 wall tubing. The back pressure in this 
pipe with no muffler was but .25 pounds at 1500 
R.P.M., and could not be read at all at 1000 
R.P.M. The throttle valve was wide open at all 
speeds at which pressures were taken. 

Manom. 

Speed by Brake in. of. Back 
R.P.M. H.P. Mercury. Pressure. H.P. 
400 84 1.5 .73 19.2 

500 81 1.75 .86 23. 

600 75 2.00 .98 26.7 

700 67 2.37 1.35 26.8 

800 64 B 1.47 29.4 

900 64 3.25 1.59 32.8 

1000 61 3.75 1.84 34.8 

1100 60 4.00 1.96 38.7 

1200 60 5.00 2.45 43.3 

1300 55 5.25 2.60 40.6 

1400 53 5.75 2.80 42.2 

1500 49 6.00 2.94 42.0 
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Fig. 70 — Section of a 
spoke between the 
flanges at the hub, 
showing the method 
of clamping up and 
suggesting the use of 
linseed oil in the 
wood to prevent same 
from drying out and 
the creaking that re- 
sults. 



Spokes Are Prone to Creak in the Course or 
Time — The life of a wheel in service depends pri- 
marily upon the quality of the hickory used in 
the spokes and felloes, and again upon the treat- 
ment that is given the 
wood from the time 
that it is cut in the for- 
est until it is completed, 
and in the designing of 
the wheels, if the well- 
established principle in- 
v o 1 v i n g the "dish" 
shape is disregarded, 
the result will be me- 
diocre, and even in the 
best wheels as they are 
normally made the ef- 
fect of the weather and 
service is like) y to cause 
them to loos'.-n up at 
the miter an-! bring on 
the creaking period. 
The wa* to correct this 
evil if to take the 
wheels apart, remove 
the wood and soak the 
same in raw linseed oil, 
letting it absorb as 
much of the oil as pos- 
sible, and thereafter 
when the wood is put 
back and clamped up between the flanges of the 
hub, the wood will have swollen sufficiently, due 
to the absorption of the linseed oil, to re-establish 
the initial conditions; moreover, the linseed oil 
will remain in place and the repair will be per- 
manent. (Fig. 70.) It is more than likely that 
this linseed oil treatment would be good for new 
wheels, were the spokes and felloes put in a 
chamber, and after hermetically sealing the same, 
exhaust the atmosphere therefrom, after which, ad- 
mitting linseed oil, it would fill up the pores of the 
wood, and it would stay there. The wood so filled 
would have no capacity for dampness, nor would 
the linseed oil evaporate. 

Breathers Give Trouble If . They Are Not 
Properly Made — In a four-cylinder motor there is 
a considerable squashing of the air within the 
crankcase, due to the fact that two of the pistons 
travel up together, sim- 
ultaneously with the 
traversing of the re- 
maining t two cylinder 
pistons in the opposite 
direction. In addition 
to this squashing of 
the atmosphere therein, 
there is always a cer- 
tain amount of leakage 
of not gas around the 
piston rings, and it is 
customary to place 
breathers in the crank- 
case, the idea being 
that cold air will be 
sucked in through the 
breathers, and the ex- 
cesses of air will be 
pushed out, using the 
same route, thus keep- 
ing the crankcase space 
relatively cool and pre- 
venting disagreeable 
noise, which might ob- 
tain in the form of 
wheezing in the ab- 
sence of such prepara- 
tion. Fig. 71 shows a 
form-- of breather that 
prevents oil from 
splashing out, which is 
one of the difficulties attending the use of a plain 
tube. In the example the mushroom-shaped cover 
of the breather tube is provided with openings A, 
and the baffle plates, DD, are so located that when 
the air rushes out oil entrained in the same im- 
pinges on the surfaces of the baffle plates, whence 
it falls back into the crankcase. The tube 
is bulged in the region of the baffle plates, so that 
the air in passing through cannot produce any 
noise. 




Fig. 71 — Section of a 
breather tube for a 
motor case, with a 
mushroom top and 
baffle plates upon. 
which the splashing 
oil impinges, thus pre- 
venting tt from get- 
ting out. 



Tests of Connecting Rod Bolts. — Nickel steel, 
!4-inch diameter, 20 threads per inch. Physical 
test: The soft bohs as received from the manufac- 
turer stripped the thread at an average maximum 
fibre stress of 82,200 lbs. per sq. in. 

A number of experiments in heat treating 
showed that the best results were obtained by 
heating to 1400-1500 deg. F., plunging in oil and 
temper drawn at 550-600 deg. F. This treatment 
gave an average ultimate tensile strength of 
134,000 lbs. per sq. in. Per cent, of strengths 
pained by experimental work. 38 3/5 per cent. 

Hard ' nut, heat treatment was used in all ■ 
cases, the pull being made against the nut. All 
breaks were at the root of the thread. 
No. Carbon. Mang. Nickel. Sulp. Phos. Sil. 

1 .26 .56 

2 .25 .51 

3 .27 .57 3.15 .020 .022 .173 

4 .28 .52 

5 .27 .58 

6 .30 .54 
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As to Water Cooling 

A comparison of the cooling efficiency of forced and natural 
circulation as obtained from- a series of tests of forty well- 
known cars, with the ultimate object of establishing a rule 
or determining approximately the volume of water necessary 
to cool an engine of given brake horsepower. (From the 
Automobile Engineer, London.) 

AN examination of present practice as regards the cooling 
arrangements of motor-car engines shows that there is 
very little agreement between one designer and another. Not 
only are the relative advantages and disadvantages of forced 
and natural circulation still a matter of debate, but the nature 
of radiators, and still more the volume of water carried for 
each brake horsepower the engine is capable of developing, ex- 
hibit no sort of agreement when they are examined side by 
side. The principal advantage of thermo-syphon circulation is 
that by its use the cost of manufacture of the pump is saved, 
and, from the owner's point of view, a thermo-syphon system 
has no glands to leak, no moving parts to wear and never requires 
adjustment. Against natural circulation however, must be placed 
the fact that all pipes and water-ways require to be larger than 
is the case when the water is delivered to the cylinders under 
pressure. This means increased cost and increased weight, while 
it would be reasonable to assume that the radiator in a natural 
flow system ought to be larger, and the volume of water carried 
larger likewise. So it appears that so far as the manufacturing 
cost is concerned, a thermo-syphon cooled engine would be prac- 
tically as costly to make as the pump-cooled type. 

There ought to be some rule for determining approximately the 
volume of water necessary to cool an engine of given b.h.p. With 
the object of discovering some such rule based qn actual practice 
we have obtained the volume of water carried on a number of 
well-known cars and from this data the accompanying diagram 
has been plotted. In this there are forty different engines, and 
they are distinguished as follows: The black dots represent en- 
gines cooled by pump circulation and the open circles engines 
cooled by thermo-syphon, while the symbol H placed beside either 
mark indicates that the radiator is of honeycomb type. It will at 
once be seen that there is no striking contrast between the 
amount of water used by one type as compared with the other. 
Certainly the average volume of water per b.h.p. for engines 
with convection circulation is slightly in excess of that for the 
others, but the difference is surprisingly small. 

The two highest values in the diagram may probably be 
neglected, the highest of all being obviously very unnecessarily 
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large. The two lines drawn across the figures probably represent 
the average of standard practice for pump-circulated and syphon- 
circulated engines, certainly if the large number clustered to- 
gether on the 2,000 to 3,000 cubic centimeters lines are correct 
(and these all refer to modern cars) then the syphon line is not 
too low. Very possibily the pump line could be dropped still 
further, this depending upon the power of the pump. 

Cars are more often over-cooled than under-cooled, and 
the smaller the amount of water which has to be carried 
the better; provided cooling is quite satisfactory. Obviously, 
therefore, it behooves makers to ensure ample air draught 
through their radiators, and then to cut down the amount of 
water as much as possible consistent with efficient cooling. 

Taking the modern cars which have been referred to above, 
that is to say those ranging in volume from 2,000 cc. to 3,000 cc, 
it will be noticed that they nearly all carry approximately four 
gallons of water weighing, of course, 40 pounds, whereas the 
average for pump-cooled cars in this section alone would be 
about 3 gallons. Probably the majority of these engines develop 
about 30 b.h.p., so a very rough and ready rule appears to be 
a gallon per ten maximum b.h.p. of the engine for pump circula- 
tion, and a gallon and a quarter per ten b.h.p. for syphon en- 
gines cooled by syphon circulation. 

If the two lines are followed across the figure, however, this 
approximation appears not to be accurate; for instance the en- 
gines on the 7,000 cc. line would probably develop about 80 
b.h.p., and the largest amount of water carried is only just 
over 7 gallons, the average being say 5 1-2 for pump circulation 
and 6 1-2 for syphon. This is reasonable because, as the size 
of passage and waterways generally increase, the ease of flow 
improves likewise, and a smaller proportion of water ought to 
give all the cooling which is needed. The absence of many large 
cars without a pump makes the upper end of the syphon line 
largely a matter for speculation, whereas there is at least some 
data for the pump line. 

There is undoubted agreement as to the amount of water 
needed by a 30 b.h.p. engine, which can scarcely be accident, and 
one other thing may be taken as certain. This is that an engine 
needs no more water than is represented by the two curves, and 
can probably perform with complete satisfaction with a consid- 
erably smaller amount if the radiator has sufficient area and the 
various passages and waterways are sufficiently large. 

So far only practical figures have been considered, and the 
real theory of water-cooling has not been approached at all. 
To attack the subject mathematically it might be assumed that 
the cylinder had to be maintained at a temperature not exceeding 
200° Fahrenheit, that the average temperature inside the cylinder 
was — so much (calculable from the horsepower), that the mass 
of the cylinder was — so much, etc. If one could find the exact 
number of British thermal units which would have to be dissipat- 
ed to the atmosphere, one would be but little nearer to the solu- 
tion of the chief problem because the efficiency of the radiator and 
the restrictions of free movement of the water would be quite 
impossible even to guess. Still the efficiency of the water as a 
heat distributor or transferrer is an interesting, small and corol- 
lary point, and may be determined roughly from the diagram. 
Sometimes in testing engines on the bench the temperature of 
the cooling water is taken carefully, and from this the amount 
of heat wasted in the water may be determined. Sometimes the 
amount of heat so lost is equivalent to nearly half the brake 
horsepower of the engine, that is to say nearly half the heat value 
of each explosion is being deliberately thrown away. As most 
engines when undergoing a bench test are considerably over- 
cooled, it is probable that there is no need to dissipate more 
than 30 per cent, of the power of the engine, if so much even. 

Returning again to the engines which we have mentioned as 
coming between the 2,000 cc. and 3,000 cc. lines, supposing some 
further assumptions are made and their horsepower is allowed 
to be 30, then it appears that 10 horsepower is the amount of 
work which three gallons of water can conveniently dispose of 
continuously, with ordinary modern equipment. 
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it may perhaps seem curious that so little has yet been de- 
termined concerning the true efficiency of radiators. There are 
an immense number of different tubular designs and more than 
several different types of honeycomb. Some of these must be 
much better for the purpose for which they are intended than 
others, and yet reliable information cannot be obtained concerning 
any one of them. 

The laboratory testing of a series of typical radiators now in 
common use would be a comparatively simple task, and the con- 
clusions could not fail to be valuable to designers. It is therefore 
to be hoped that some public-spirited investigator with the neces- 
sary time and equipment (this ought really to include some crude 
form of wind tunnel) will some day feel disposed to take the 
matter up. 

Those who have been associated with the driving of racing 
cars will be well acquainted with the value of fresh cold oil for 
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obtaining a momentary burst of extra speed, after the whole en- 
gine is really hot. This is not owing solely to the greater lubri- 
cating power of the cold oil, but to its actual cooling effect upon 
the metal with which it comes in contact, and after all this is in 
a sense reasonable enough, because all extra heat in the piston 
has to pass to the jacket water via a film of oil. Therefore it 
is more than likely that the regular efficiency of an engine might 
be improved if the oil were kept at a low temperature. This 
could be done without much trouble and, in conclusion, two 
methods may be suggested as worth experimenting with. One 
would be to divide off one or two tubes in the radiator and let 
the oil pass through them, but this would need somewhat special 
pumping arrangements. Another and better method would be 
to pass the cool water, from the bottom of the radiator, through 
the sump on its way to the cylinders' intake, by way of a few 
small pipes. 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, R uns, Hill-Climbs, Etc. 

May 25 New York City, Meeting Metropolitan Section of So- 
ciety of Automobile Engineers. 

May 27-31 Chicago, III., Five-Day Tour to Indianapolis, Chicago 

Automobile Club. 

May 29-31 Chicago, 111., Tour to Indianapolis, Chicago Motor Club. 

May 30 Camden, N. J., Track Races, South Jersey Motor Club. 

May 30 Denver, Col., Track Races, Denver Motor Club. 

May 30 Indianapolis, Ind., Five-Hundred-Mile International 

Sweepstakes, Motor Speedway (Circuit). 
May 30 Lakeside, Cal., Track Races. 

May 30 St. Louis, Mo., Reliability Run, Missouri State Auto- 
mobile Association. 

June 6 New York City, Reliability Contest for Electrics on 

Long Island. 

June 7 New York City, Orphans' Day. 

June 8 Algonquin Hill Climb, Chicago Motor Club. 

June 10 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

June 10 West Haven, Conn., Shingle Hill Climb, Automobile 

Club of New Haven and Yale Automobile Club. 

June 10 Philadelphia, Sociability Run for Electrics, Quaker City 

Motor Club. 

June 10-11 Chicago, III. (Hawthorne), Track Races. 

Tune 13-14 Milwaukee, Wis., Track Races, Fair Grounds (Circuit). 

June 14. Buffalo, N. Y., Orphans' Day, Automobile Club of Buf- 
falo. 

June 15-16 Chicago, 111., Fourth Annual Inter-Club Run, Chicago 

Automobile Club and Chicago Athletic Club. 

June, 15, 16, 17. . ..Dayton, O., Midsummer Meeting Society of Automo- 
bile Engineers. 

June 15-20 Endurance Run, Canon City, Col., to Hutchison, Kan. 

June 16 Washington, D. C, Motor Car Carnival, Washington 

Automobile Club. 

June 17 Ossining, N. Y., Hill Climb, Upper Westchester Auto 

Club. 

June 17 Portland, Me., Hill Climb, Maine Automobile Associa- 
tion. 

June 19 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 20-23 Detroit, Mich., Summer Meeting National Gas and Gas- 
oline Engine Trades Association. 

June 21-29 Glidden Tour, Washington, D. C, to Ottawa, Canada. 

June 20 St. Louis, Mo., Reliability Run, Auto Club of St. 

Louis. 

une 24 New York, Track Races, Brighton Beach (Circuit). 

une 24 Philadelphia. Hill Climb, Quaker City Motor Club. 

une Denver, Col., Reliability Run, Denver Motor Club. 

une Norristown, Pa., Hill Climb, Norristown Auto Club. 

une Oklahoma, Reliability Run, Oklahoma Auto Associa- 
tion. 

July 1 Riverbead, L. I„ Road Race (Circuit). 

July 1-3 Motor Contest Association's Catskill Run and Hill 

Climb. 

July 4 Detroit, Annual Track Meet, Wolverine Automobile 

Club. 

July 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

July 4 Denver, Col., Track Races, Denver Motor Club. 

July 4 Port Jefferson, N. Y„ Hill Climb (Circuit). 

July 4 Worcester, Mass.. Hill Climb (Circuit). 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club, 
uly 8 or IS Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 12 Indianapolis. Indiana Four-State Tour, Indianapolis 

Auto Trade Association. 
Tuly 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 



July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automobile 

Association, 

July 29 Philadelphia. Track Races. Belmont Park (Circuit). 

July Amarillo, Tex., Track Races, Panhandle Auto Trade 

Association. 

Aug. 1 Chicago, III., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 12 Detroit, Track Races, Fair Grounds (Circuit). 

Aug. 12 Philadelphia. Reliability Run, Quaker City Motor Club. 

Aug. 25-26 Elgin, 111., National Stock Cha ssis Road Race, Chicago 

Motor Club (Circuit). 

Aug. Denver, Col.. Hill Climb, Denver Motor Club. 

Sept. 1 Chicago, 111., Commercial Reliability Run. Chicago Mo- 
tor Club. 

Sept. 1 Oklahoma, Reliability Run, Daily Oklahoman. 

Sept 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. " Indianapolis, Track Races, Motor Speedway (Circuit). 

Sept. 7-8 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

Sept 8.. St Paul, Minn, Track Races, State Fair (Circuit). 

Sept. 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept 15 Knoxville, Tenn., Track Races, Appalachian Exposi- 
tion. 

Sept 16 Syracuse. N. Y., Track Races, State Fair (Circuit). 

Sept. 23 Lowell, Mass., Road Race (Circuit). 

Oct 3-7 Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct. 7 Philadelphia, Fairmount Park Road Race (Circuit). 

Oct 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Oct 16-18 Harrisburg, Pa., Reliability Run. Motor Club of Har 

risburg. 

Oct. 19-21 Atlanta, Ga„ Track Races, Speedway (Circuit). 

Oct Denver, Col., Track Races, Denver Motor Club. 

Nov. 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run, Quaker City Motor Club. 

Nov. 3 Savannah, Ga., Light Car Road Race (Circuit). 

Nov. 7-10 Los Angeles-Phoenix Road Race, Maricopa Auto Club. 

Nov. 9-11 San Antonio, Tex., Track Races, San Antonio Auto 

Club. 

Nov. 10 Phoenix, Ariz., Track Races, Maricopa Auto Club. 

Nov. 30-Dec. 2, 3. ..Los Angeles, Cal., Track Races, Motordrome. 
Dec. 25-26 Los Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

May 28 Le Mans, France, Hill-Climb for Touring Cars. 

May 28 Start of Touring Car Reliability Trials in Germany. 

June 1 Bucharest, Roumania, Speed Trials. 

Tune 4 Trieste, Austria, Hill-Climb. 

Tune 18 Boulogne, France, Voiturette and Light-Car Road Races. 

June 25 French Light Car Race, Coupe des Voiturettes, Bou- 

logne-sur-Mer course. 

June 25-July 2 International Reliability Tour, Danish Automobile Club. 

July 5 (to 20j Start of the Prince Henry Tour from Hamburg, Ger- 

**-^^-' many. 

}uly 9 Sarthe Circuit, France, Grand Prix of Automobile Club, 
uly 13-20 Ostend, Belgium, Speed Trials, 
.uly 21-24 Boulogne-sur-Mer, Race Meet. 

Aug. 6 Mont Ventoux, France, Hill Climb. 

Sept 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept 9 Bologna, Italy, Grand Prix of Italy. 

Sept 10-20 Hungarian Small-Car Trials. 

Sept 16 Russian Touring Car Competition, St. Petersburg U 

Sebastopol. 

Sept 17 Semmering, Auttria, Hill-Climb. 

Sept. 17 Start of the Annual Trials Under Auspices of i'Auto, 

France. 

Oct. 1 Gaillon, France, Hill-Climb. 
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DROADENING the range of usefulness of freight 
automobiles is the problem of the hour, and the 
leading article in the The Automobile this week is 
founded on a plan that is being worked to some extent, 
but it is not believed that wholesale houses in general 
are fully alive to the possibilities as they are involved 
in the use of automobiles as a means of transportation 
of "samples," affording to commercial representatives 
a direct and economical way of reaching every possible 
customer in a given district. This plan has the additional 
virtue of creating a favorable impression upon a buyer, 
and in view of the fact that advertising is the creating 
of a favorable impression, remembering the efficacy 
of this type of advertising, it is not too much to say that 
this principle will bring the same shower of results if it 
is introduced into selling methods as well. 

* * * 

TOURING, as a pastime, has its pitfalls and its handi- 
caps due for the most part to lack of preparation 
on the part of the owners of automobiles, and among 
the things that they overlook, too iittie mention is made 
of the fact that they fail to take into account a dictum 
in law, i.e. "Ignorance of the law excuses no man." The 
average automobilist does not even know the laws gov- 
erning the use of the highways in his own State, and it 
is more than likely that he falls short of great familiarity 
with the police regulations in his own town. On the 
principle that it takes a capable constitutional lawyer to 



tell his clientele how to circumvent the constitution, it 
takes a well-informed automobilist to checkmate a too 
zealous constable, and after all, considering the narrow- 
minded gauge of this type of vermin, the mentally well- 
equipped automobilist would scarcely have to burn the 
midnight oil to obtain the requisite quota of legal lore. 
In The Automobile this week is given a brief and ac- 
curate resume of the automobile laws of all the States. 

* * * 

C HOP SYSTEM must of necessity become the subject 
*3 of keen and persistent consideration in the near 
course of events, and while it is true that the advanced 
makers of automobiles are alive to the possibilities, there 
is evidence which would seem to indicate that the trailers 
among the builders of cars have not taken stock of the 
consequences that make wreckage of ill-contrived efforts. 
It has been shown on important occasions that work- 
men are extravagant in their motions as they proceed 
with their tasks, thus wasting their own time and that 
of the machine tools which they monopolize. The prin- 
ciple that has long actuated the artisan, in which he ex- 
erts an undue influence, foreshadowed by the fact that 
he has "learned the trade," is all very well in a repair 
shop where "time and material" is the basis of settle- 
ment, but in a plant devoted to the manufacture of auto- 
mobiles, the man who "soldiers" because he learned the 
trade, must be taught to obey orders; but this excellent 
situation can only come when the makers of automobiles 
employ foremen who are sufficiently skilled in the art 
to give orders. There are entirely too many men in 
charge of work, who, themselves, are incapable of doing 
the very work that they must assign to the men at the. 
tools. The result is that the artisans become the directors 
of their own individual efforts. 

* * * 

\A/ RITING the finale of the automobile designing sit- 
" * uation will be the duty of some editor in the far- 
away future, but this fact does not deprive the editors 
of to-day of the pleasure and enjoyment which is noted 
in the substantial character of the automobiles that are to 
be placed at the disposal of a discriminating clientele dur- 
ing the present year. The undertaking will undoubtedly 
be confronted by two or three complications, and how 
to describe a good automobile without repeating the 
formula in an effort to recount the virtues of a less 
worthy product is a problem of the first magnitude. Con- 
demning by faint praise is, of course, the artifice of the 
writer whose frankness is warped by business considera- 
tions, and sophistry serves as the embellishment of the 
structures made, but automobilists are expressing a pref- 
erence for a clear presentation of facts. The indications 
are that designers are adhering in the main to the ideas 
that proved to be of value in the service of the last year, 
and revision seems to be the principal undertaking among 
the makers of the best types of cars. 

* * * 

CLUB life as it obtains among automobilists is con- 
fined to less than 10 per cent, of the citizens who 
have purchased and are using automobiles. This means 
that 90 per cent., in round numbers, of the automobilists 
do not think enough of a club to join in its issues and 
pay for the support of its activities. 
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Ready for Start at Indianapolis 

Field of Racers to Present Big Spectacle 



The 500-milc automobile race over the Indianapolis 
Speedway next Tuesday will mark another step in 
the development of speed, and as such will prove 
of much importance to humanity. The field is so 
large that all the cars cannot be lined up, and a re- 
markable idea has been brought to bear to get the 
Cars away, following the pace of a non-contestant. 
Preparations have been made to accommodate more 
than 100,000 spectators. It is expected that a speed 
of over seventy miles an hour will be made. 

INDIANAPOLIS, IND., May 22— Technical examinations of 
the 46 cars entered for the 500-mile race, May 30, is pro- 
gressing and will probably be completed before midweek 
and on Friday the eligibility trials will begin. Each entrant must 
show ability to make a mile dash at the rate of at least 75 miles 
an hour. 

The start of the race will undoubtedly prove to be one of the 
most spectacular features ever introduced into automobile racing. 
The size of the field prohibits a simultaneous standing start, as 
the Speedway, big as it is, is not wide enough to allow that num- 
ber of cars to line up. The problem has been met in a curious 
way. Carl G. Fisher will act as pacemaker for the starting 
round. Mr. Fisher is president of the Speedway association and 
according to arrangements he will make the circuit at the rate 
of 40 miles an hour. The cars will line up four deep behind the 
tape and will follow the moderate pace for one round. 

Coming up to the tape after the circuit, Mr. Fisher will drop 
out and the racers can then take up any pace they desire. The 
cars will be timed from the instant the first one of the contest- 
ants passes the tape after the first round. 

The signal for the real start will be the firing of a bomb as 
well as the dropping of the flag. 

The course will be opened to the public at 6:30 o'clock in the 
morning, but the start will not take place until 10 o'clock. Fully 
100,000 persons are expected to witness the event and prepara- 
tions have been made to accommodate even more. 

The race will be finished before 5 o'clock in the afternoon if 
the average speed made is much in excess of 75 miles an hour. 
It has been announced that more than 100 men will be employed 
in keeping track of the cars as they whirl about the brick course.' 
The list of entrants is as follows : 

Car. No. Cyls. Cu. In. Disp. Driver. 

Case 4 284 Lewis Strang. 

Simplex 4 597 Ralph de Palma. 

Inter-State 4 390 C. B. Baldwin. 

National 4 589 John Aitken. 

Pope-Hartford 4 390 Louis Diabrow. 

Pope-Hartford 4 390 Frank P. Fox. 

Westcott 6 421 Harry Knight. . 

Case 4 284 fagersberger. 

Case 4 284 Will Jones. 

Stutz 4 390 Gilbert Anderson. 

Mercedes 4 583 Spencer Wishart. 

Amplex 4 443 W. H. Turner. 

F. A. L 4 298 J. F. Gelnaw. 

F. A. L 4' 298 W. H. Pearce. 

Knox 6 559 Fred. Belcher. 

Buick 4 594 Arthur Chevrolet. 

Buick 4 594 Charles Basle. 

Benz 4 521 F.ddie Hearne. 

Alco 6 580 Harry Grant. 

National 4 447 Charlev Merz. 

National 4 447 Howard Wilcox. 

McFarlan 6 377 Fred. Clemens. 

McFarlan 6 377 Bert Adams. 

Jackson 4 355 Fred. Ellis. 

Tackson 4 355 Harry Cobe. 

Tackson 4 432 Tack Tower. 

Cutting 4 390 Ernest Delaney. 

Fiat 4 589 David-Bruce-Brown. 



C»r. No. Cyl. Cu. In. 

Lozier 4 544 

Firestone-Col 4 432 

Marmon 4 445 

Marmon 6 477 

Lozier 4 544 

Lozier 4 a44 

Apperson 4 546 

Mercer 4 300 

Mercer 4 300 

Simplex 4 3V7 

Fiat 4 497 

Velie 4 334 

Velie 4 334 

Cole 4 471 

Cole 4 386 

Amplex 4 443 

Benz 4 521 

Benz 4 521 



Disp. Driver. 

Harold Van Gorder 
Lee Frayer. 
Joe Dawson. 
Rav Harroun. 
Ralph Mulford. 
Teddy Tetzlaff. 
Herb Lytle. 
Hughie Hughes. 
Charles Bigelow. 
1 Ralph Beardsley. 
Caleb Bragg. 
Arthur Gibbons. 
Howard Hall. 
Bill Endicott. 
Johnny Jenkins. 
Waller Jones. 
Rob Burman. 
Billy Knipper. 



McComb Pennsylvania 
Production Manager 

Henry G. McComb, whose work as Chief Engineer of the 
E. R. Thomas Motor Company, extending over a period of three 
years, added lustre to his previous well-known efforts, has 
accepted the position of production manager of the Pennsylvania 
Auto Motor Company, Bryn Mawr, Pa. The intimate acquaint- 
ances of Mr. McComb have long been aware of his penchant 
for systematic work, and his studies in this field, accompanied by 
the vim, with which he undertakes difficult tasks, bespeaks suc- 
cess for any effort that he may undertake. There is something 
more than the mere accepting of a position on the part of Mr. 
McComb in this new venture; it is the opening up of a broad 
situation in which the skill of an actual engineer supplants the 
rule-of-thumb of the "accelerator." At the beginning of the 
automobile industry men of energy were used in the shop 
because it was necessary to get through somehow, and in many 
cases the energy was misplaced, and the results were bad. It is 
now known that men of skill are wanted; energy is a secondary 
requisite, but when skill is attended by energy, one man readily 
accomplishes the tasks that might otherwise have to be done by 
a combination of men, as when one of them furnishes the skill 
and the other does the boosting. In the case of Mr. McComb. in 
accepting this new position, he is leading the way that other 
engineers will have to take in order that "acceleration" will be 
effective in the plants. Henry G. McComb is a leading member 
of the Society of ' 
Automobile Engi- 
neers, and in addi- 
tion to his other 
activities, his con- 
tributions to the 
technical press, al- 
though conserva- 
tive, have been 
pointed and learn- 
ed. President Wil- 
liam B. Hurlburt. 
who has recently 
taken hold of the 
"Pennsylvania." is 
gathering a capable 
force, and much ac- 
tivity is promised for 
the T9T2 campaign 
with such able men 
at the helm. 




Henry G. McComb, production manager of the 
Pennsylvania Auto Motor Company at Bryn 
Mawr 
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A — The Maxwell member of the Crescent team did well on flat and hill B — There was also a Chalmers in the Crescent Athletic Club team 

C — How the starting cranks were sealed before leaving all controls 
D — Part of the line-up in the fog at Long Beach E — Just before the first car was sent away from the starting line 

Inter-Club Run Opens Local Season 

L. I. A. C. Wins Trophy from C. A. C. in Two-Day Tour 



Opening the metropolitan season of automobile sports, 
the Long Island Automobile Club and the Crescent 
Athletic Club contested Saturday and Sunday for 
permanent possession of the Pardington Trophy. 
The former won the cup with six clean scores and 
one disqualification against a total penalization of 
575 points. Set-en cars participated for the L. I. 
A. C. and eleven represented the Crescent Athletic 
Club. A delightful time icas enjoyed by all during 
the run and an elaborate entertainment was arranged 
at Rivcrhead, where the tourists spent Saturday 
night. 

WITH the inter-club run of the Long Island Automobile 
Club and the Crescent Athletic Club Saturday and 
Sunday the metropolitan automobiling sporting season 
of 191 1 was auspiciously inaugurated. The Long Island Club won 
the trophy, but the winning or losing of it signifies little as to 
the running qualities of the cars engaged or the skill of the 
handling. These were all that could be desired. The cars were 



high-class automobiles in the main and they were handled by 
their owners with a marked degree of expertness. 

The start was scheduled for 7 -.30 o'clock Saturday morning 
from Prospect Park Plaza, but it was five minutes afterward 
before the first car was given the word to go. The contest was 
a "sealed-bonnet" affair under an arbitrary set of rules to stim- 
ulate interest among the members. The cranks also were sealed 
and breaking the ribbons meant a penalty of twenty-five points,, 
no matter how the break happened. Mechanical adjustments 
and replacements except work on tires with the motors running 
were subjected to heavy penalty. A motor stop which neces- 
sitated using the starting crank naturally cost twenty-five points 
and so did the taking on of gasoline, oil or water outside of 
controls. 

Particular emphasis was also laid on carrying full passenger 
loads, and one car was disqualified for not bringing in its full 
complement of passengers to one of the intermediate controls. 

Eleven cars represented the Crescent club and seven ran in 
the colors of the Long Island organization. Each car in both 
teams made every control within the time limit. The course 
for the two days was approximately 350 miles, the last stretch 
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affording the motorists quite a latitude of road selection 

A late start was made Sunday morning, the first car being 
sent away at 9 o'clock. The procession headed for Greenport, 
where the cars were checked and started back to Riverhead. 
From there they proceeded to Smithtown, where Sunday dinner 
was served and supplies taken on board. 

It was 3 o'clock before the tourists took the road again, hav- 
ing been given leave to proceed to the country club 01 the Cres- 
cents at Bayridge by any roads they wished. This broke up 
the procession to a large extent, but before the expiration of 
the time limit all eighteen of the contestants and most of the 
official cars arrived at the beautiful club quarters. 

A preliminary canvass of the situation developed the fact 
that the Long Island Automobile Club team had won the Pard- 
ington trophy again, as no mechanical trouble had been expe- 
rienced by any of the contestants on that side. Later it was 
discovered that one of the Long Island cars had been assisted 
by a professional driver and it was promptly disqualified. 

This made the penalization of the team 300 points, the other 
six cars having clean scores. The prize, under its condition 
of award, is given to the club with the least average penaliza- 
tion. Thus the Long Island Automobile Club team averaged 
42.85 demerits per car. 

The showing of the Crescent Athletic Club team was not so 
good. Seven cars came through with clean scores, both mechan- 
ically and upon the road. One car was disqualified and assessed 
300 points because it came into the Riverhead control with only 
three passengers. The other passenger was anxious to reach 
Riverhead and as the car had been very conservatively driven it 



seemed to him that it might come in too late for the big show. 
He therefore transferred to another car a few miles out of con- 
trol. The disqualified car reached control on time and had a 
perfect score otherwise, but as it did not bring in all its pas- 
sengers it was ruled out. Another Crescent contestant was 
given 175 demerits for breaking seals and doing some mechan- 
ical work. Another broke two seals and took on water, earning 
75 points, while another stalled the motor, getting 25 points. 
The total penalization was 575, which produces an average of 
52.27. If the disqualified Crescent car had finished with a clean 
score the award would have been reversed. 

H. G. Martin acted as chairman in charge of the Crescent 
team and Frank G. Webb represented the Long Island CluH 

The contestants enjoyed supper and an entertainment at the 
Crescent Club at the conclusion of the run. Those who took 
part in the tour wene as follows : 

LONG ISLAND A. C. 
No. 3— J. F. Frazee, Regal. 
No. 5 — H. G. Andrews, Buick. 
No. 7 — William Schimpf, Royal. 
No. 9 — Harry Grattan, Stevens-Duryea. 
No. 21 — E. B. Jordan, Jr., Pope Hartford. 



No. 23 — A. W. Swanstrom, Chalmers. 
No. 27 — C. H. Humphreys, Stearns. 

CRESCENT A. C. 
No. 2 — George Brower, Franklin. 
No. 4 — James Masterman, Chalmers. 
No. 6 — G. W. Cropsey, Nordyke-Matmon. 
No. 8— W. H. Stiles, Buick. 
No. 10 — G. J. Patterson, Stearns. 
No. 12— F. C. Whilley, Locomobile. 
No. 14 — W. H. Brown, Chalmers. 
No. 16 — Lowell M. Palmer, Palmer-Singer. 
No. 18— H. C. Pulis. Maxwell. 
No. 20 — F. C. Loughlin, Hudson. 
No. 22 — A. P. Palmer, Palmer-Singer. 




F — Underslung Regal, one of the L. I. A. C. team G— Locomobile carrying Chairman Webb and President Kowenhovcn, B. M. V. D. A. 

H — -Chalmers contesting car, a member of the L. I. A. C. team 
I — The start was from the Long Island Automobile Club J — Preparing to leave Long Beach, the first noon control 
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W., C. (Si P. Entertain Little Cripples, 




A — How the automobiles looked 
as they passed through Prospect 
Park. 



The fifth annual outing 
under the auspices of 
IVyckoff, Church & 
Partridge, New York, 
tvas given May 23. to 
the crippled children 
of the Free Industrial 
School. The run start- 
ed at 10 o'clock in the 
morning, making the 
distance from the es- 
tablishment of IV., C. 
&■ P., at Broadway 
and Fifty-sixth street 
to the Crescent Club 
at Bay Ridge in time 
to serve an ample 
luncheon to the many 
little guests, permit- 
ting them thereafter 
to enjoy a romp on 
the club grounds prior 
to the principal enter- 
tainment, which was 
given at Luna Park 
in Coney Island. 



R 



EPEATING 
successes of 
preceding f 



t h e 
the 
our 



years, the firm of Wyck- 
off, Church & Partridge 
conducted 'its fifth annual 
automobile ride for the 
benefit of the crippled 
children of the Free In- 
dustrial School of New 
York, taking the little one*^ 
from their home on the 
upper west side through 
the streets of New York, 
including Fifth avenue to 
the Fourth street park, and 
thence across to (he Wil- 



li — \t Coney Island — entertaining the guests of the occasion 
D — C. F. Wyckoff completing details of the event 
E — Taking the crippled children aboard in front of the Free Industrial School 



C— W. C. & P. Committee and 
the guardians of the peace who 
established a right of way 



liamsburg Bridge, connect- 
ing with Bedford avenue. 
Brooklyn, and over the 
beautifully macadamed 
streets of the "City of 
Churches," striking Hamil- 
ton avenue, which was fol- 
lowed to the point of con- 
nection with the shore 
road, and thence to the 
Crescent Athletic Club 
with its beautiful sur- 
roundings on the inner bay 
in sight of the forts at the 
narrows. 

The caravan comprising 
23 automobiles arrived at 
the club just in time for 
luncheon, and the entire 
organization of the Cres- 
cent Athletic Club worked 
with a will, giving the 
little guests the same high 
class service that it accords 
its memhers on festive oc- 
casions. The lunch *on 
was put up at Churchill's 
and carried in hampers on 
one of the automobiles and 
when it was spread out on 
the boards at the Crescent 
Athletic Club, including a 
large supply of half-cream 
furnished by the club, it 
was the fitting foundation 
for a most enjoyable occa- 
sion. 

After the luncheon, 
which was participated in 
by the little guests, and 
those who looked after 
teir welfare, a sojourn 
was made to the ample 
grounds of the club, where 
some of the youngster* 
played baseball, but the less 
fortunate of them were 
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with Automobile Ride and Luncheon 
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LJstfra. 



F — Automobiles in front ot 
the Free Industrial School ready 
for their precious cargo 



entertained in ingenious 
ways. In the course of 
time, the automobiles were 
lined up on the lawn, and 
the little guests were pho- 
tographed prior to the 
long and interesting ride 
over the shore road, skirt- 
ing Fort Hamilton, cross- 
ing the viaduct and down 
Cropsey avenue for its en- 
tire length, finally crossing 
the bridge entering the 
precincts of Coney Island. 

The weather was fine, 
with just enough of a 
breeze to keep the heat 
from being oppressive, 
and those who love Coney 
Island so well were there 
in large numbers, doing 
the things for which they 
are mostly noted, but the 
interest they took in the 
long string of automobiles 
filled to the brim with the 
little cripples who arose to 
the glee of the occasion, 
would seem to indicate that 
the veterans of this in- 
genious resort were having 
a new experience. The 
cars finally drew up at the 
entrance of Luna Park and 
the red-coated ticket-tak- 
ers, who ordinarily con- 
cern themselves in matters 
of money, bowed their 
prettiest to the little pro- 
teges of Messrs. WyckofF, 
Church & Partridge, and it 
was the consensus of opin- 
ion among the elders of 
the trip that the manage- 
ment at Luna Park is well 
versed in the wiles of en- 
tertainment, with a con- 




G — The crippled boys enjoying every minute of the time 
I — Mr?. Partridge with Mrs. Drummond on the right, and ladies' aides who 

looked after the welfare of the crippled children 
J — Line-up of the cars with the children aboard in front of the Wyckoff, Church 
& Partridge Headquarters 



spicuous penchant for 
making little cripples over- 
look the degrees of their 
andicap. 

All who participated in 
the event were mightily 
impressed with the success 
of the venture, and there 
was striking agreement 
to the effect that this type 
of philanthropy, if such 
it may be called, is a mon- 
ument to the good judg- 
ment of those wh* were 
responsible for the under- 
taking. The representa- 
tives of the firm were in- 
defatigable in their cease- 
less efforts, and the ladies 
who went along shouldered 
their responsibilities with 
equanimity. aiding Mrs. 
Partridge at every turn in 
the smooth working out of 
the manifold undertakings, 
and Mrs. Drummond, as 
the responsible head of the 
philanthropy known as the 
Free Industrial School, ex- 
pressed the highest appre- 
ciation of the effort on the 
part of the W., C. & P. or- 
ganization to extend its ac- 
tivities in the automobile 
line to the benefit of those 
who have too many mis- 
fortunes. 

At the conclusion of the 
trip, when the children 
were landed at the school 
without having experi- 
enced a single unpleasant 
incident, it was voted by 
all who went along that an 
outing of this sort is an 
event that is to be looked 
forward to with pleasure. 
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Board of Trade Elects Officers 

By the election of officers, the Automobile Board of Trade 
completed its organization last Friday when a quorum of the 
directors met at headquarters in New York. The following offi- 
cers were selected: Col. Charles Clifton, president; Charles C. 
Hanch, vice-president; Col. George Pope, treasurer and Benja- 
min Briscoe, secretary. 

H. A. Bonnell who has been acting as General Manager of the 
A. L. A. M. was appointed Acting General Manager of the 
Automobile Board of Trade. 

While 84 concerns were numbered among the forces of the 
A. L. A. M. only 50 of them were full members, the other 34 
being licensees. The entire list of full members of the A. L. 
A. M. were selected as charter members of the new organization. 

This list includes the following: American Locomotive Co., 
American Motor Car Co., Apperson Bros: Auto. Co., Autocar 
Co., Bartholomew Co., Brush Runabout Co., Buckeye Manu- 
facturing Co., Buick Motor Co., Cadillac Motor Car Co., Chal- 
mers Motor Co., Columbia Motor Car €o.,- Cdrbin Motor Ve- 
hicle Corp., Dayton Motor Car Co., Elm'ore Manufacturing Co., 
Everitt-Metzger-Flanders Co., H. H. Franklin $1 fg. Co., Haynes 
Automobile Co., Hudson Motor Car Co., Jackson Automobile 
Co., Knox Automobile Co, Locomobile Co. of America, Lozier 
Motor Co., Matheson Motor Co., Maxwell-Briscoe Motor Co., 
Mercer Automobile Co., Metzger Motor Car Co., Mitchell-Lewis 
Motor Co., Moline Automobile Co., Moon Motor Car Co., Na- 
tional Motor Vehicle Co., Nordyke & Marmon Co., Oakland 
Motor Car Co., Olds Motor Works, Packard Motor Car Co., 
Peerless Motor Car Co., Pierce-Arrow Motor Car Co., Pope 
Manufacturing Co., Premier Motor Mfg. Co., Pullman Motor 
Car Co., Reo Motor Car Co., Royal Tourist Car Co., Alden 
Sampson Mfg. Co., Selden Motor Vehicle Co., F. B. Stearns Co., 
Stevens-Duryea Co., Studebaker Automobile Co., E. R. Thomas 
Motor Car Co., Waltham Mfg. Co., Willys-Overland Co, Win- 
ton Motor Carriage Co. 



S. A. E. Prepares for Dayton Meeting 

The eyes of the automobile engineering world are upon Dayton, 
Ohio, where the Society of Automobile Engineers will hold its 
annual Summer meeting the middle of next month. On Thurs- 
day morning, June 15, about 500 engineers engaged in the auto- 
mobile and kindred industries will assemble at the Algonquin 
Hotel, and occupy the rest of the week in sessions devoted to 
business, professional discussion and recreation. 



The Transactions resulting from the meetings of the S. A. E. 
are a valuable contribution to automobile engineering. Perhaps 
the greatest advantage of S. A. E. membership is the interchange 
of ideas and opinions between the members who meet twice a 
year in national convention, in addition to sectional meetings 
held in different parts of the country every month. 

The S. A. E. has at present a General Standards Committee, 
consisting of about eighty engineers, covering nearly every field 
affiliated in any way with automobile production. Between six 
and seven hundred new members have come into the organization 
within the past year, among them being many of the best known 
engineers of the country, not only in the motor car line but in 
the allied industries. This has been under the successive presiden- 
cies of Howard E. Coffin and Henry Souther, and the general 
managership of Coker F. Clarkson. At the Dayton meeting pa- 
pers will be presented on the following subjects: 

The question of Long- versus Short-Stroke Motors, by Justus 
B. Entz. 

Long Addendum Gears, by E. W. Weaver. ; 
Elements of Ball and Roller Bearing Design, by Arnold *C. 
Koenig. 

Worm Gears and Wheels, by E. R Whitney. 
Rotary Valve Gasoline Motors, by C. E. Mead. 
Oversize Standards for Pistons and Rings, by James N. 
Heald. 

Some Points on the Design of Aluminum Castings, by H. W. 
Gillett. 

During the afternoons the members and guests attending the 
meeting will witness aeroplane flights at the Wright Brothers' 
grounds, ball games and band concerts and visit and inspect about 
twenty of the largest manufacturing companies in Dayton, most 
of whom make commodities of interest to automobile engineers. 
Automobiles will transport the members and guests from the 
hotels to the various places as desired. On one evening the S. A. 
E. members will attend a theatrical performance in a body. An- 
other evening will be devoted to discussing subjects relating to 
commercial motor vehicles. 




United States Motor Officers View 1912 

Detroit, Mich., May 23 — At a meeting of many of the officers 
of the United States Motor Company held recently in this city 
to consider and pass upon the models to be manufactured by 
the component companies of the corporation during the year 
19 12, President Briscoe said that the production of 191 1 would 
be about 30,000 cars and trucks and that 
he did not look for that figure to be ex- 
ceeded in 1912. Mr. Briscoe said that busi- 
ness was excellent and that the new models 
would not be announced before the end of 
July, as he considered announcing forth- 
coming models before the end of the man- 
ufacturing season a mistake. The fol- 
lowing officers attended the meeting : Ben- 
jamin Briscoe, president; Frank Briscoe, 
vice-president ; J. W. Wellington, vice- 
president ; Alfred Reeves, sales manager ; 
A. I. McLeod, central supervisor; O. J. 
Mulford, Gray Motor Co.; C. S. Briggs, 
Brush Runabout Co. : Morris Grabowsky ; 
P. H. Breed, Alden-Sampson Mfg. Co. 



One of the automobile 'buses which have replaced 
Lazarc depot and Pi. 



the horse-drawn omnibus line between the St. 
St. Michel in Paris 



Apple Co. in Hoosierdom 

Dayton, O., May 22 — The Apple Elec- 
tric Company, of Dayton, Ohio, has 
opened a branch store and installation 
agency at 330 N. Illinois St., Indianapolis, 
Ind. The agency is in charge of Messrs. 
Mont fort and Brown. 
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Detroit Drives Automobiles from Street 

Detroit, Mich., May 24— Trying to place Detroit in the same 
status as that enjoyed by Akron, O., and other places as re- 
gards the vexations and unreasonable restraint of automobile 
operation, that funny little organization, the Common Council 
of Detroit, has passed unanimously the Littlefield ordinance. 

This measure provides that automobiles must stop before 
crossing car tracks; must stop before passing street cars that 
are engaged in loading and unloading passengers; makes 12 
miles an hour the limit within a circle having a radius of one 
mile and 15 miles an hour outside that section. Passing a street 
car on the left means a term in jail and an equally drastic 
penalty is provided for infraction of any of the other prohibi- 
tions. 

Detroit motordom is not exactly overjoyed with the Littlefield 
ordinance. It was fought hard in committee but without the 
slightest effect upon the far-sighted statesmen who make the 
laws for the center of the automobile manufacturing industry. 

The effect of the law will be to drive all automobiles from 
the streets where there are street car tracks. Such a legal 
blow has never been struck at the industry before in any big 
city since the day the automobile demonstrated itself as an ele- 
ment in human progress. 

The retail trade in Detroit is in mourning and the manufac- 
turers are not smiling to-day. 

It may be recalled that Detroit recently spent a vast sum in 
erecting a drinking fountain to the memory of one of her citi- 
zens, but to date there is nothing like an adequate convention 
hall to accommodate national meetings and the experience em- 
bodied in the last automobile show in Detroit is still quite 
painful. 



Seeking Trade in Oklahoma 

Oklahoma City, Okla., May 22 — D. S. Menasco, vice-presi- 
dent and sales manager of the American Motor Company of 
Indianapolis, spent three days in this city during the past week 
as the guest of J. W. Densford, who has organized the American 
Motor Sales Co. to handle the American line of cars in the State. 

Mr. Menasco sold several Americans here last year and be- 
lieves that with the new models he will be able to do an exten- 
sive business. A first-class salesroom will be opened in the near 
future. 

O. B. Little, representing the Southern Motor Works of Mem- 
phis, makers of the Marathon car, has been in Oklahoma City 
several days looking over the territory and seeking to locate a 
State distributing agency here. 



New Quarters for Overland Engineers 

Toledo, O., May 22 — The engineering department of the 
Willys-Overland Co. will be installed in a new building by 
July 1. The new structure will be modern in every respect and 
will add much to the efficiency of the manufacturing plant. 

The contract for the other immense structures planned for 
this company has been let to W. E. Wood, of Detroit. These 
will have a floor space of 600,000 square feet. The capacity of 
the 'new plant will be 30,000 automobiles a year. 



Ford Wins Washington Sociability 

Washington, D. C, May 22— A Ford roadster, driven by 
H. G. Machen, carried off the honors of the Four Leaf Clover 
sociability run of the Automobile Club of Washington, May 15- 
18, by winning the sweepstakes trophy and the trophy in Division 
iA. It had three points against it for a motor stall. The other 
winners were as follows : Division 2A, Regal roadster, driven 
by E. H. Clarke, 126 points; Division 3A, Warren-Detroit, I. C. 
Barber, 55 points; Division 4A, Velie, C. E. Miller, 88 points; 
Division 5A, Stoddard-Dayton, Clarence Barnard, 205 points. 

Twelve cars started in the event, which covered about 500 
miles in the four days, the start and finish of each day's run 
being in Washington. An Apperson, Krit and Hudson were 
withdrawn on the second day. The scores 
of the other cars were : Buick, 302 
points; Marion, 1,871 points; Cole, 242 
points; Reo, 163 points. 



Falcars Are Out of the Big Race 

Chicago, May 22 — The Fal Motor Co. to-day made the an- 
nouncement that it will be impossible for its two entries in the 
500-mile race at Indianapolis to start because of the failure to 
receive in time the axles that had been ordered. 



Ohio Motor Car Company Enlarges 

Cincinnati, O., May 22— The Ohio Motor Car Co. has ap- 
plied to the Secretary of State for an increase of capital to 
$450,000, $250,000 being common stock and $200,000 being pre- 
ferred stock. 



Ashburnham Home of Almond Company 

The T. R. Almond Manufacturing Company has its place of 
manufacture at Ashburnham, Mass., rather than Ashburton, as 
stated in The Automobile of May 25. 



New " Palace " Opens Doors 

The new Grand Central Palace, located 
on Lexington avenue between Forty-sixth 
and Forty-seventh streets, has been for- 
mally opened and is now the scene of the 
New York Architecture and Building 
show. The building is thirteen stories 
high and the main floor and the two above 
it are used for exhibition purposes, having 
a large opening which converts the two 
upper floors into balconies. 



Pope Leaves Midland Co. 

Moline, III., May 22 — Charles H. Pope, 
president and general manager of the Mid- 
land Motor Company, has resigned after a 
business career covering 42 years. His 
successor has not been named as yet. 




Wagenhals three-wheel hansom taxicab — caught by the camera on the streets of Detroit 
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Seen in the Show Window 



VULCANIZING seems to be quite a 
simple undertaking, but more than 
one novice has found out the fallacy of 
this idea. The Vulcar vulcanizer, using 
alcohol for heating, is automatic, which 
makes it a very attractive device for the 
beginner as well as the experienced autoist. 
As the illustration (A) shows, the casing 
or tube to be repaired is placed on the 
device, the area of which is 5 by 8 inches, 
and the alcohol burner contained in the ap- 
paratus is lighted. After twenty minutes 
the process of vulcanizing is complete, and 
during this time the driver need in no way 
pay any attention to tire or machine. Al- 
cohol, as a fuel, supplies the necessary 
moisture so that over-vulcanizing is 
avoided. The device is made by the New 
Process Vulcanizer, 3232 Monroe Street, 
Toledo, Ohio. 



BLOWOUTS are frequent experiences, 
considering the army of automobilists 
as a whole, and each of them will meet 
with such a mishap at some time or other. 
The operator of a car, especially of one 
that is doing touring work, and who is pre- 
pared to come to tire grief at some time, 
will welcome the arrival of an emergency 
sleeve for lUch cases. The "Universal" de- 
tachable and full tread as shown at (B), 
which is guaranteed to last through 5,000 
miles, is put on in a moment and adjusted 
to proper tension by means of a small 
wrench. The "Universal" serves as well as 
an emergency sleeve, as it does work as a 
tire protector in general, and it fits' all 
makes of tires. — The Universal Tire Pro- 
tector Co., Angola, Indiana. 



THERE, is reserve power in every auto- 
mobile engine while it is running, and 
since there is no necessity for a horn while 
the car is not in motion, some merit must 
be found in the idea of utilizing the sur- 
plus of the engine's power to operate the 
horn which notifies pedestrians and drivers 
of the coming of the automobile. This 
principle was carried out in the construc- 
tion of the "Uncas Siren Horn." The siren 
in the horn which is illustrated at (C) is 
actuated by the motion transmitted to the 
device through the shafting, no other con- 
nections or energies of any kinds being re- 
quired to realize the proper work from the 
horn. It will always work as long as the 
engine is in working order. The strength 
of the sound may be greatly modified at 
the will of the driver. The signal is man- 
ufactured by the Sterling Machine Com- 
pany, of Norwich, Conn. 




OVERHEATING is one of the dangers 
facing the autoist when the condi- 
tions of proper cooling are left out of con- 
sideration, and its symptoms are as numer- 
ous as they are disagreeable. It stands to 
reason that the fan is an important factor 
in the cooling of the circulating water, and 
in the illustration (D) an efficient design 
of fan, produced by the Sparks-Withing- 
ton Co., of Jackson, Michigan,' is shown. 
Blades are one-piece stampings and hub 
and spider are made of pressed steel, thus 
presenting a light and strong blowing de- 
vice. Among the other products of the 
company may be mentioned ball bearings, 
battery boxes, brake drums, hub caps, 
flanges and complete hubs. 



SPRINGS are rather expensive articles, 
as those know woh have had some op- 
portunity to replace a broken set They 
who have wrung their hands over an ac- 
cumulation of repair bills in this depart- 
ment will be interested in the Skinner Re- 
coil Checks illustrated at (E) which, while 
they do not serve as checks to pay the bill 
once received from the repair man, will 
check his further efforts in this direction. 
This they do by checking — hence the name 
— a too sudden recoil of the spring to 
which they are attached, forming a con- 
nection with the axle the spring rests upon. 
These recoil checks may be attached in -ten 
minutes' time, and the manner of attach- 
ment is clearly shown in the figure. No 
holes have to be drilled in this process, and 
while breakage is prevented, the easy rid- 
ing qualities of the cars are increased by 
these checks, made by the Skinner & Skin- 
ner Co., of 1714 Michigan ave, Chicago. 



(A) Applying Vulcar Vulcanizer to a tire 

(B) How the Universal Emergency Sleeve is 

attached to a damaged tire 

(C) Uncas Siren Horn, actuated by the motor 
(U) Giving an idea of the lightness and 

strength of the S-W Fan 

(E) Skinner Recoil Check applied to a car 

(F) Four types of Billings & Spencer steering 

connections 



AS lost motion in a steering system may 
have the same disastrous effect as 
intoxicants in the man who holds the 
wheel, nothing need be said about the ne- 
cessity of incorporating the best material 
and workmanship in all parts of the steer- 
ing system, not forgetting that the cheap- 
est example of this type of machinery will 
in course of time prove not only as the 
least efficient but also as the dearest. 
In Fig. (F) four types of steering connec- 
tions are shown. Produced by standardized 
methods of manufacture and ready to be 
applied to any modern car, they have con- 
stituted part of many of the best renowned 
machines of this country for a number of 
years, since the name of their maker, the 
Billings & Spencer Company, of Hartford, 
Conn., has proved a reliable guarantee. 
The B. & S. steering connections are made 
in four sizes in sets of five types. 
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Freight Automobile Service 

Organizing a Systematic Plan— Giving Forms 



Suggesting a complete and systematic method of control- 
ling the activities of freight automobiles in regular 
service, showing forms of routing the freight auto- 
mobiles, keeping track of their maneuvers, and 
recording the items of expense, telling the workmen 
of the duties for which they should be held responsi- 
ble, and indicating to the heads in their various ca- 
pacities how they can obtain the best result and how 
errors may be detected at inception, rather than to 
discover when it is too late that the cost is excessive, 
and that the result falls beloiv a fitting level. 



disorder being contagious, it will spread throughout the length 
and breadth of the orchard, slowly but surely migrating to the 
roots of the trees, sapping their vitality, and the crash of the 
project as it comes down will signal the end of the effort in the 
regular course of events. 

Many merchants are standing on the brink of a precipice, and 
they are threatened by a force that they are not preparing to 
meet. Referring to the delivery of goods in a large way, it is 
not difficult to discover commercial houses whose fleet of delivery 
wagons reaches three figures and beyond, and under the old 
regime, limiting this work to horse-drawn vehicles, an automatic 



FREIGHT AUTOMOBILE CROSSING THE BRIDGE FROM THE DARKNESS OF RULE-OF THUMB TO ORGANIZED METHODS OF CONDUCTING THE 

ENTERPRISE— SUCCESS LIES IN ITS SAFE TRANSIT 



SUCCESS is the ripe fruit of a well-pruned tree, counting 
a single measure, and it is within the ability of a man of 
mediocre attainment to obtain this quota; but if a plurality 
of successes are to be pyramided the orchard must have many 
trees and organization must attend the efforts of the caretakers, 
or disease will fasten its fangs upon the neglected part, and, this 



organization grew up and it prospered in a sense, but with the 
coining of the freight automobile merchants lagged, rather with 
the expectation that their neighbors in the same business could 
make mistakes that they might take advantage of. The time 
arrived when the merit of mechanical transportation crushed 
the inertia of the old idea, and the new type of vehicle, 
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was pressed into service under the force of circumstances. 

It is this force of circumstances that has hidden the advantages 
of system, and the purchasing of sample automobiles at first, 
putting them into use in conjunction with horse-drawn vehicles, 
seemed a logical thing to do. Of the failures that the records 
show there are none that may not be traced to the ramifications 
of this logic — lack of capable organization was at the bottom of 
the disorder. 

It takes just as good a man to run one freight automobile as 
it does to operate another car of the same generic type. This 
principle has been lost sight of during the exigencies of a pre- 
liminary situation, and the result was that the men who operated 
animal transportation looked upon the freight automobile as a 
side issue, some of them thinking that it was a fad, and others 
viewed it with indifference; at all events, the freight automobile 
situation fared badly in the hands of these horse-men, and the 
idea that an organization along mechanical lines would have to 
be contrived never occurred to them. 

Fortunately for the automobile transportation idea, there are 
companies in America whose business is always done along 
systematic lines, and the heads of these concerns were alive 
to the fact that it takes a banker to run a bank, or a farmer 
to operate a farm, and while horse-men are the best talent in 
their zone of activity, none of these divisions of men will serve 
efficaciously in the newer field. 

A Mechanical Organization is Necessary Independent) 
of the Number of Automobiles Used 

As a primary basis of operation it is necessary to establish a 
system including a mechanical department if freight automobiles 
are to participate in an effort, and it is self-evident that the cost 
of operating freight automobiles,' counting the "overhead," will 
decrease with the number of the cars in actual service. It is on 
this account that the records of the cost of delivering goods, if 
they are hodge-podge, including horse-drawn vehicles and freight 
automobiles in the same category, will be valueless. 

In the light of experience it would seem to be indicated that 
the freight automobiles, if they are used in conjunction with 
horse-drawn vehicles, should be operated as a separate enter- 
prise, and their maneuvers should be segregated out, taking ad- 
vantage of the wider radius of action of the automobile arid 
limiting the, operations of the horse-drawn vehicles to a relatively 
narrow zone. It is a misfortune, perhaps, that the theory of an 
organization is exactly the same with one automobile as it would 
be with one thousand automobiles. If there is a mechanical de- 
partment there must be a man at its head ; in other words, an 
executive engineer. If the executive engineer has but one auto- 
mobile under his care he may become the driver thereof, but he 
is nevertheless the executive engineer for a part of the time, and 
he is the executive engineer combined with the driver for the 
other part of the time. 

Suggesting a Plan of Organization That Has Worked 
Out in Practice in Both a Large and a Small Way 

Regarding it as self-evident that a broad plan of operation is 
more necessary to a merchant than the single automobile that he 
takes on trial, it remains for him to scheme out the whole project, 
taking into account the initial effort involving a single auto- 
mobile and the ramifications incidental to the further advance- 
ment, so that the single automobile first taken may be operated 
under healthy conditions, and the growth in the number of the 
cars as they are purchased and put into service will be along 
safe and conservative lines. The scheme that seems to work 
best and one that has been tried out under exacting conditions is 
suggested in the "operation diagram," as here presented, in which 
the executive engineer is the head (1), sub-dividing his efforts 
as follows : 

(2) Engineering department ; (3) purchasing department ; (4) 
construction department; (5) stock department; (6) accounting 
department; and (7) operating department. 

(n the engineering department (2) investigations of the capa- 



bilities of the various makes of automobiles for the type of serv- 
ice that is to be performed would necessarily be looked into, 
and observations would be made of cars in service in order to 
be able to show to what extent and in the precise way that pur- 
chases might be made, and how the automobiles so purchased 
should be put into service with the idea that the investment 
would be conserved and the work would be done expeditiously 
and well. 

The purchasing department (3) would act, no doubt, under the 
direct supervision of the head of the financial department of the 
company, but in the purchasing of automobiles the specifications 
of the executive engineer, coming from the engineering depart- 
ment, should be binding upon the activities of the purchasing 
department. 

The construction department (4) might be in the establish- 
ment of the maker of the automobiles that the purchasing de- 
partment (3) might contract for. But no matter where the auto- 
mobiles are made, this place becomes the construction depart- 
ment (4) of the establishment under the direct supervision of 
the executive engineer (1), it being the idea that the executive 
engineer of an operating company is as much concerned about the 
make and ability of the automobiles that are to be used, if they 
are the product of an outside builder of cars, as he would be 
if they were built in a plant of the operating company's own 
devising. 

The stock department (5) would have charge of the acces- 
sories, including tires, lamp equipment, repair parts, etc., of all 
of the operating automobiles, and of new cars prior to their 
being put into service. The thousands of dollars that can readily 
be dissipated if a plurality of men are permitted to go to a store- 
room and take supplies haphazard debars a careful merchant 
from the reckless privilege of operating any number of auto- 
mobiles without organizing a stock department. 

If it is necessary to proceed at all along the lines as here in- 
dicated, to have an accounting department (6) is a settled fact. 

Having provided for the purchase of the right kind of auto- 
mobiles, giving to the purchasing department a definite line for 
itg guidance, controlling the activities of the furnisher of the 
cars, in other words, the construction department, keeping track 
of the stock and accounting for everything in the most approved 
form brings the organization up to the point where the operating 
department (7) may be set into motion. 

Differerrtiating Between the Establishing of Assets and 
the Creating of Liabilities 

Up to the time when the operating department is set into 
motion, if the organization is an efficient one, the combined 
effort is for the purpose of establishing assets, it being the case 
that a good freight automobile costs no more than its market 
value, and it is a fair assumption that the purchase price will 
be regulated to accord with the value. But instantly the oper- 
ating department takes hold of the automobiles, putting them 
' into regular service, a liability is being created, and it is in this 
division of the total effort that most failures are made. 

If the executive engineer is capable of supervising the depart- 
ments, controlling their activities up to the time of the purchase 
of the automobiles, it is true that he will be the best man to be 
given charge of the general supervision of the operating depart- 
ment, but it would be an unwise proceeding to hamper the activi- 
ties of an executive engineer to the extent of making him do 
the "wagonmaster's" work. On the other hand, it should be 
the duty of the wagonmaster to conform to the regulations as 
they are outlined in the engineering department, taking the auto- 
mobiles as they are purchased, referring all costs to the account- 
ing department, doing the work as indicated by the delivery de- 
partment of the main enterprise, hot forgetting that records (72) 
must be kept of every activity, so that the engineering department 
(2) would be kept in a position to benefit by experience. 

A further examination of the operating diagram shows the 
sub-divisions of the engineering staff work as follows: 

(2) Engineering department — designing (21), material list 
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Operating Diagram — Showing the Staff Connections, Departments and Subdivisions in the Operation op Automobiles 

Under the Direction of the Executive Engineer. 



1 — Execu- 
tive En- 
gineer 



2 — Engineering 
Department 



3 — Purchasing 
Department 



21 — Designing and drafting: 

22 — Material list: — 

23 — Experimental work: — 



f 31 — Orders for material (purchased): — 
\ 32 — Pricing of requisitions: — 



4 — Construc- 
tion De- 
partment 



41 — New work: 
White 



42 — Repairs to Wagons: 
Blue 



43 



-J 



Shop Equip- 
ment : — 

Jigs and tools:- 
White 



La- 
bor :- 



La- 
bor :- 



La- 
bor :- 



5 — Stock 
Department 



51— New Work: 
White 



52 — Repair work: — Blue 

53 — Tools (perishable) : — 

54— Shop- 
inventory: — 



6 — Accounting { 61 — Records :- 
Department j 



7 — Operating 
Department : 
Green 



71 — Sub Stock Room: 
(Repair Parts of 
Wagon) 



72 — Records: 
Green 



7 1 1 — Raw ma- 
terial 

7 1 2— Finished 



73 — Inventory: 
Book No. 



211 — Records 

221 — Pattern records 

222 — Specifications 



311 — Cost of supplies (record) 



41 1 — Supplies and material 

412 — Machine work 

413 — Carpenter work 

414 — Smith work 

415 — Painting 

421 — Supplies and material 

422 — Machine work 

423 — Carpenter work 

424— Smith work 

425 — Painting 

431 — Supplies and material 

432 — Machine work 

433 — Carpenter work 

434 — Smith work 

435— Painting 



511 — Raw material 

512 — Finished material 



521 — Raw material 

522 — Finished material 

541 — Machine tools, etc. 

542 — Permanent improvement 

543 — Jigs, etc. 

544 — Patterns 

612— Time— laboi 

613— Orders 

614— Cost 

615 — Shop or overhead expenses 



721- 



■ f Current consumption — each wagon 
\ Mileage — each wagon 



722 — j Pieces picked up 
\ Pieces delivered 

723 — Route schedule 

f Battery mileages — (by number) 

724 — I Battery rejuvenation — frequency, cost 
[ Battery rejuvenation — cost, upkeep 

725 — [Casualties each wagon — time lost 

\ Casualties each man — time lost by wagon 



726- 



Material used — each wagon 
Labor used — each wagon 

i Cost of each kind of part used on 

( each kind of wagon 



731 — Tools and fixtures 

732 — Permanent improvement 

733 — Garage equipments 

734 — Perishable improvement 

735 — Rolling stock and tools and repair parts 

on each wagon 

736 — Batteries 

737 — Battery accessories 



(22), and experimental work (23) are handled direct, and it 
follows that records (211) pattern records (221) and specifica- 
tions (222) would sub-divide in the wake of these departments. 

(3) Purchasing department would have at its hand orders for 
material (31) and the pricing of requisitions (32), and following 
these sub-divisions would come (311) of the cost of supplies 
(records). 



(4) Construction department would have three main sub- 
divisions, including new work (41), repairs to wagons (42) and 
shop equipment, including jigs and tools (43). The support of 
the activities of the sub-divisions of the construction department 
would require further sub-divisions involving labor for new- 
work, as supplies and material (411), machine work (412), car- 
penter work (413), smith work (414) and painting (415). 
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In the same way involving repairs to wagons, the sub-divisions 
would be, supplies and materials (421), machine work (422), 
carpenter work (42J), smith work (424) and painting (425). 

The last sub-division in the construction department (4) sup- 
porting the activities (43) involves labor, including supplies and 
material (431), machine work (432), carpenter work (433), 
smith work (434) and painting (435). 

It will be seen that the same generic types of items reoccur in 
the several departments, and while it is desirable to sub-divide 
between new work, repair work and shop equipment, it will be 
understood, nevertheless, that there is a strong reason why the 
construction department (4) should have immediate charge of 
this series of activities. Under any other plan confusion would 
come in the machine shop, carpenter shop, blacksmith shop and 
paint shop, or there would have to l:e departments of these types 
separated from each other for the new work on the one hand 
and the repair work on the other, with a general misunderstand- 
ing as to what constitutes shop equipment, jigs, tools, etc. 

It will be observed that a distinction is drawn between the 
operations of the construction department (4) and the stock 
department (5) as regards the supporting divisions, and in the 
stock department the sub-departments co-operating are: New 
work (51): repair work (52); tools (perishable) (53), and the 
shop inventory (54). 

In the operat'on of the department of new work (51) under 
the direction of the stock department (5), raw material is given 
a number (511) and the finished product is cared for in (512). 
In like manner for the repair department (52) raw material 
takes (521), and the finished product is handled under (522). 
The shop inventory (54) is sub-divided into machine tools 
(541); permanent improvement (542); jigs, etc. (543), and 
patterns (544). 

In the accounting department (6) the records (61) are sub- 
divided as follows: (612) time and labor; (613) orders; (614) 
costs, and (615) shop or overhead expenses. 

In the operating department (7) a sub-stock room (71) is or- 
ganized to carry the repair parts of the wagons in operation, and 
in this room the raw material (711) is kept separate from the 
finished product (712). 

The records (72) of the operating department (7) are sub- 
divided as follows: (721) electric current consumption for each 
wagon, and the mileage attained. 

(722) nature of the freight and number of pieces picked up, 
also the number of pieces delivered. 

(723) route schedule of each wagon. 

(724) covering the battery mileage, each battery to be num- 
bered, battery rejuvenation including a statement of the number 
of applications of the current and the cost thereof, also the bat- 
tery cost, keeping a separate itemized statement of the upkeep 
thereof. 

.(725) takes care of casualties involving each wagon, with a 
separate item of the time lost in consequence, also the -casualties 
to each man, including a statement of the time lost by wagons 
as a direct result. 

(726) accounts for the material used for each wagon, giving 
a statement of the labor expended, and the cost of each kind or 
part used on each kind of wagon. 

(73) representing the inventory book, refers to the divisions 
of the same as follows: (731) tools and fixtures; (732) perma- 
nent improvement: (733) garage equipments; (734) perishable 
improvement; (735) rolling stock and tools, noting repair parts 
on each wagon: (736) batteries, and (737) battery accessories. 

In the working of an organization as outlined in the chart, a 
card system may be readily contrived, and, as the chart indicates, 
the cards and order blanks should carry distinctive colors, the 
idea being to facilitate the handling of the system, making it pos- 
sible for a man of no great skill to keep the records in an orderly 
way. permitting him to respond to demands with promptness, and 
to maintain the system on a basis of accuracy. 

Organization containing general instructions and forms: 

The colors of stationery proposed is as follows : White — Shop 



equipment, tools, jigs, etc. Blue — For the shop repair work. 

In the event of accident to a wagon, a full detailed and written 
report shall be made by chauffeur to supervisor of automobiles 
giving the detail of the injury to the company's wagons or prop 
erty, as well as injury and damage, if any, to the property be 
longing to others. Minute detail must also be given in the case 
of any casualty to individuals. 

Upon repairs or adjustments being required upon any wagon 
chauffeurs are required to make a brief written statement of 
their opinion as to the cause of trouble, which statement is to be 
handed to the supervisor of automobiles, who will write orders 
to the shop for repairs to be made by the shop which will issue 
shop orders. 



Shop Order 



Authority 
{or 
Issue 



Specifications in Brief 



To 



So. No. 



For 

Received 190 

Completed 



Approved 



In the event of the chauffeur being unable to make written 
report to the supervisor of automobiles he is to make written 
report to the shop foreman, who will immediately issue shop 
order in all cases, giving brief and concise instructions thereon. 

All shop orders which may be issued shall have noted thereon 
the time of beginning work and the time of completion, and 
copies must be handed to each department interested. 

Foremen are required upon it becoming necessary to do any 
new work to examine carefully report of chaffeur and amplify 
same in a report of his own after having made a critical 
examination of the reported trouble, and immediately make out 
shop order and requisitions covering all repairs required to 
remedy all trouble, giving engineering department or drafting 
room such information, etc., when necessary. 

Employees are required to report upon entering or leaving the 
shop. 

In cases of absence, the foreman is required to note on a time 
card full detail as to the cause and other pertinent data. 

The foreman is to secure data as to the time of employees on 
each shop order, stating shop order number and other pertinent 
data as follows: 



No. 



Name . 



Time Slip 



Nature of Employment 



Verified 
by 



Chaise to 



Numlwr of 

"MourT 



Part No 



AMO UNT 
Cis. 



IMake 1 entry onllvon I slip 



Labor — Daily Distribution 

The accounting department (612) shall enter in a labor daily 
distribution book the names, numbers and rate per hour of each 
employee, the number of hours each may have been employed 
upon each shop order, and extend the cost in each instance. 

The "productive labor" and the "overhead'' employees shall 
be grouped in making entries, then "overhead" expense shall be 
prorated to both the "labor" and "material" accounts, and fur- 
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ther posted to a semi-monthly summary. This data is to be 
posted to the account to which it is chargeable, but for the time 
being we will not prorate on account of "material." From this 
record the pay roll distribution of labor is to be compiled. 

Employees' Record 
This should include names, addresses, references and record. 



Date . . 

Daily Labor Distribution 



.19 











1 ; | 1 TOTAL 


Hrs. 


Cost | Hrs. 


Cost 


Hrs. 


Cost j Hrs. ! Cost j Hrs. |Cost| Hrs. | Cost 




1 ' 
1 - 






1 1 \ 1 
I'll 1 



On every shop order before being closed a note must be made 
as to the name of the individual who certifies to the fact that 
a thorough inspection has been made, and that the wagon is in 
a good operative condition. If this cannot be certified to, notes 
are to be made as to the inspector's qualifications as to his cer- 
tification. 

There shall be a record kept of the detail of all faults known 
to exist with each wagon, and when wagons may come into the 
shop this record must be examined and attention given to each 
item, with a view of a complete and satisfactory remedy of each, 
as follows : 



Record 



Date 



There shall be a card index made of patterns, giving full de- 
tails as to names, numbers, etc., and there shall be also entered 
thereon the costs taken from the bills as rendered by the pattern 
maker. Pattern makers shall be required to enter on bills full 
detail as to the pattern number, drawing number, etc Pattern 
numbers shall be identical with the piece number when possible. 

Numbers taken from drawings when possible shall be clearly 
stamped or otherwise, as follows : 



Record 



Date 



A shop order is to be issued for every piece of work or job 
by the proper authority. Copies of same are to be issued to each 
department interested, giving special instructions in each case 
when necessary or possible. 

Should the shop order call for new work, the engineering 
department shall immediately make specifications, drawings, ma- 
terial lists, etc. 

Material list shall take the following course: From the de- 
signing and drafting department (21) to the executive engineer 
(1), to construction department (4), to stock department (5), 
who will check material in stock and reserve for the specific shop 
order number. Then to "records" (221), which will check off 
and locate patterns and give shipping instructions for same, if 
any, and attach full detail to material list ; then to purchasing 
department (3), which will immediately proceed to order ma- 
terial necessary, furnishing stock department (5) with material 
list and carbons of orders, retaining one copy for himself. Then 
upon receipt of material it must be invariably checked up with 
all the orders as material comes in, and reserved for the job for 
which it was ordered. 

Each wheel should have a number assigned to it. All tires 
applied to this particular wheel should be kept on the attached 
form. 



FRONT 

OR 
REAR 



Size. 



Tire Data 

Sheet No. . 

....City.....' Wheel No. 



Make | Tire No. 


Wagon 

No. 


Mileage 


Put on 


Taken 
Off 


Req. 
No. 


Remarks 


i 















The stock card of material, both finished and raw, shall be 
filed under general stock account or under the specific shop 
order for which it may have been assigned or charged. 

The stock department (5) shall make entries on the stock card 
as to the number of bins or tills in the stock room in which 
stock is stored. 

Purchasing department (3) shall issue all orders for supplies, 
etc., on duplicate forms designed for that purpose, as follows : 



No. G 

Mark This Order Number on 
All Packaobs 



Please Ship the Following, via 



S. O. No. 



Prick 



F. O. B. 



Delivery Expected 



THIS ORDER IS GIVEN WITH THE FOLLOWING INSTRUCTIONS AND 
CONDITIONS: 

1. In all correspondence regarding this order invariably mention order number 

Which MUST ALSO BB SHOWN ON INVOICE. 

2 . We will pay no charges for boxing or drayage. 

3. When your account is due we will mail your settlement. Drafts will not 

be honored under any circumstances. 

4. If prices were not agreed upon in advance they must be the lowest obtainable 

in the market at date of shipment. 

5. If this order specifies that an article composed of several parts is to be fur- 

nished complete without mentioning each item you accept this order 
conditional upon the several parts being susceptible of assembly in such 
' manner as to properly perform the service intended without alteration 
or the addition of other parts. 

6. It is important that all bills for our account be rendered in DUPLICATE. 
To prevent loss or delay in transit, we re- 
quire that when loose articles are tagged for 

shipment each piece be marked and railroad 

or express receipt be marked in the same way. (Signed) 

Per 

Purchasing Agent. 



PLEASE RETURN THIS SLIP IMMEDIATELY, OTHERWISE OUR 
RECORDS WILL BE INCOMPLETE 

INSTRUCTIONS. — Kindly datb, pill out and sign, stating date you will 
ship. Be specific. "Promptly," "at once," or "soon as possible," etc., will 
not answer our purpose. It you cannot ship complete order at one time, state 
exactly what you can ship and when. 



.190. 



Gentlemen: 

We have this day received your order No. G , dated 

and will ship from as follows: 



This order will be executed in accordance with the conditions stated. 

Respectfully, 



The stock department (5) shall check up purchasing orders 
as material is received, and also check material list as material 
is received. A debit and credit record on cards of material as 
delivered or received should be kept. When all material required 
for shop order has been received the material list shall be 
handed to the construction' department (4), which will make out 
requisitions on stock room, and should any excess be drawn . 
from the stock room the balance should invariably be returned 
to the stock department (5) and credited to the shop order 
number. Then all excess of material shall be charged to general 
stock account as follows: 
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ARTICLE 



COST 



MAX 


MIN. 





Date 


For 


S. O. 
No. 


Reed 


Taken 
out 


Bal. on 
hand 


Value 



















The purchasing department (3) shall require all supply houses 
to present bills in duplicate and require them to follow in detail 
the instructions on the orders. 

Upon receipt of bills, the original and duplicate shall be checked 
up by the purchasing agent (3) from information received from 
stock room as to the receipt of the goods. Then they shall be 
checked carefully as to price and handed to chief engineer (1), 
who will O. K. and forward to the treasurer. 

The duplicate shall be certified to as a true copy and filed in 
the purchasing department (3) for record as to cost, etc. 

Checking should be complete before any material may have 
been used. 

Records of the cost of material, both finished and raw, should 
be kept by the stock department (5) upon cards and indexed 
under minute subdivisions, as follows : 



Record 



Date 



with cost and other pertinent data, entered on proper card form 
made for the purpose. 

This card is to be preserved and a full record of the history 
of the tools kept thereon. 

The description and value of the tool should appear on the 
"inventory." 

Requisition received by the stock department (5) from fore- 
man shall be filled from stock if possible, although material 
received and reserved for some special shop order should not be 
used for this purpose. Upon its being learned that material is 
not in stock, foreman should be advised to that effect, and 
requisitions are to be presented to the stock department (5), 
then, if necessary, to the purchasing department (3), and ma- 
terial ordered. 



NO 



Purchasing Dbpt. 

DR. or CR 
MATERIAL 



. V). 



Quantity 


A 

Req'd by 

Ordd by 

Rec'd by 

Checked by 

Entered by 

t^*MAKE ONLY ONE ENTRY ON THIS SLIP 


Assumed 

] 

i 
1 

PRICE ' UNIT 




S. O. 1 






AMOUNT 


Credit to 








* ; Cts. 




Charge to 


1 





It has been found convenient to use the following form for the 
above purpose, all entries of material and labor being posted 
from various sources to a single account under a shop order 
number. The form, as follows, is a standard stock form : 



Date Sold 



Terms 



No 

Sold to 

Town and State 

Ship by 



Salesman. 



Polio 



Date Billed 



Ledger 



Shipper's 
Check 


Quan- 
tity 


Register No. 


Weight 


Price 


Salesmen Must 
Not Use These 
Columns 



















Stock Dbpartment 
Material Slip 



Applied by 



No 



19 



Quantity 


Description 


Price 









An inventory shall be kept of all property belonging to the 
company under the headings of Permanent Improvements, 
Perishable Improvements, Tools and Jigs, and all items, whether 
purchased or made, shall be charged up on this inventory. 

The value of every article based on information received from 
bills or from cost records under specific shop order numbers 
shall be entered. 



On all drawings there shall appear a table giving a detailed 
list of quantity of all the material required to make up parts, as 
shown in the drawing. The complete material list will be made 
up of the classified items of the drawing list. 

All drawings are to be numbered consecutively. 

The sizes are to be standard, either 26 x 36 inches, numbered 

L or 18 x 26 inches, numbered S , or 13 x 18 inches, 

numbered T On the reverse of the drawing should be 

pasted the following notice : 

This drawing is filed for the purpose of a permanent record of the engineering 
department and is not to be removed without special instructions. 

All hand tools, jigs, etc., including such supplies as sand paper, 
drills, taps and dies, and all gauges and tools, perishable or 
otherwise, shall be kept in the tool room and not removed from 
their assigned locations therein without the mechanics first hav- 
ing given a metallic numbered check (which is provided) as a 
receipt for the same. This check is to be hung on a hook and 
not be returned to the mechanic until it may have been satis- 
factorily accounted for. 

All tools shall be numbered when possible and a description. 
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Men or chauffeurs who are employed to operate the various 
automobiles are required to meet with the apprMal of wagon 
master as to their capabilities in matters of the operation and 
handling of apparatus to which they may be assigned, and they 
are further required to report to the superintendent of wagon 
service for the approval as to their qualifications and capabilities 
in connection with his department, the superintendent of wagon 
service having sole authority of employment and dismissal. 

The wagon master has the authority at any time to withdraw 
his approval as to the capabilities of men already employed, and 
upon his calling the superintendent of wagon service's attention 
to the fact the men should, of course, be taken off the automobile 
service as chauffeurs. 

Should the automobile to which some operator may have been 
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assigned be withdrawn from service, the operator should in each 
and every case report to the superintendent of wagon service to 
be used to crew a horse wagon or for any other service which 
the superintendent of wagon service may require of him. 

In the event of the superintendent of wagon service not having 
work to which the employee may be assigned, he is then to re- 
port to the shop foreman, and in the event of his being unable 
to use him he should be temporarily laid off. 

When chauffeurs may be assigned to duties other than that of 
operating automobiles they are to continue to receive pay at the 
rate at which they may have been originally employed, irrespec- 
tive of the nature of the work which may be assigned to them. 



It will be appreciated that in this form of construction a 
further advantage is present, ». e., the reduction of the weight of 
the reciprocating parts forming the valve motion, the recipro- 
cating portion G of the outlet sleeve being at most one-third the 
weight of the complete cylindrical pattern. 



Pertinent Communications 

Editor The Automobile: 

I am interested in sleeve types of motors, especially the Knight 
idea, and I would like to know from you whether or not the 
Knight patents are so complete that it will be impossible to cir- 
cumvent them. Is the English Daimler motor of the Knight 
make up to date? J. F. O'D. 

Brooklyn, N. Y. 

According to the reports in the English papers, Charles V". 
Knight is still active in the matter of patents on motors of 
the sleeve type. The latest report, repr nted from The Autocar 
of May 13, is as follows : 

Among the patent specifications just to hand is one by Mr. 
Charles Y. Knight covering improvements on the double 
sleeve slide-valve engine, which has been on the market for close 
upon three years. The specifications set forth the objects of the 
improvements, which are (1) to elim'nate any possibility of the 
valves binding during the firing stroke, (2) to ensure a supply of 
fresh mixture to the proximity of the sparking plug, and (3) to 
allow the outer sleeve to expand under rise of temperature. 

It will be understood that on the explosion stroke, and when 
the connecting rod is at an angle to the piston, considerable pres- 
sure is imparted to the sleeves on one side, due to the lateral 
thrust of the piston. Consequently in the present case both the 
inlet and exhaust passages and the ports are arranged on the 
opposite side to that on which the thrust of the piston occurs 
during the tiring stroke. In Fig. 1 the inlet passage is shown 
at A and the exhaust passage at B. It will be seen that the inlet 
gases are conducted upward to the sparking plug at the top of 
the cupped piston head by an inclined passage C. The inner 
cylindrical sleeve D in which the piston works is guided by the 
cylinder head as usual and reciprocated by a connecting rod and 
crank. It is also formed with inlet and exhaust ports at different 
levels. The outer sleeve (Fig. 2) is formed In two parts, i. e., 
the part E which is fixed by means of 
the flange F and a movable part G pro- 
vided with a lug H whereby it is operated 
by its connecting rod in the usual manner. 
The movable part has ports at J, the upper 
of which is the inlet port and the lower 
the exhaust port. 

The two sleeves operate in the manner 
uftual in Knight engines, so as to bring 
the inlet ports in the two sleeves into line 
with the inlet passage AC during the in- 
let stroke and to bring the ports out of 
line for the compression and firing 
strokes. During the exhaust stroke the 
exhaust ports are brought into register 
with the exhaust passage B. By forming 
the outer sleeve in two parts EG, ex- 
pansion is permitted as the parts heat up. 
It will he noticed that the movable part 
of this sleeve is arranged on the opposite 
Fig. 1— Sectional view s j ( | c 0 f the cylinder to that which is sub- 

of the new knight en- 

gine jected to the lateral thrust of the piston. 




Laws Do Not Seem to Benefit Reciprocally 

Editor The Automobile: 

Looking over the interesting .compilation of laws as they re- 
late to the automobile in the various States of the Union, such as 
you published in your last issue, has given me more surprise 
than pleasure. For the careful reader of that article cannot but 
notice that most of these regulations are directed against the 
motor car, perhaps in deference to the non-autoraobilist's envy 
which, the sight of the autoists might produce in his lowly heart; 
but quite a number of States sanction in their laws the most un- 
scrupulous injustice toward the automobilist instead of justice 
to which he is entitled in the same measure as his pedestrian 
brother. 

One misconception contained in the laws of several of the 
States is that they set forth an obligation on the part of the au- 
toists to render the "operator" of domestic animals "any neces- 
sary assistance" in getting them to pass his car. Is it not enou g h 
that the motorist slows down his pace and gets out of the way 
of the unreasonable beast? Where is the great democratic prin- 
ciple of reciprocity? Suppose the fair lady In my automobile 
wears a red veil; a bull whose nerves and will power are thereby 
excited, smashes up my car; and, while the passengers, with the 
help of the Lord, might escape a more serious danger, I should 
like to see the farmer willing to make good for the natural pe- 
culiarities of the steer of which he is the owner; and if he is not 
responsible for the outrages of that amiable creature, why in the 
world am I? 

Not only this, but another dozen of rules show only too 
clearly that they were dictated not by justice and common 
sense, but by municipal egotism and the interests of an undis- 
criminating few. 

I wish to call attention to but one passage valid in so many 
States, viz., that the tourist charged with breaking the law is 
entitled to an immediate hearing ; but in case such is not given 
to him — even though he is willing to get up against some vener- 
able judge passing his days in the wilderness — he must leave a 
forfeit equal to the maximum fine which might be imposed upon 
him as a penalty for the offense with which he is charged. This 
sum may vary from $25 to $100; and while some citizens, es- 
pecially in those portions of the land where everything abounds 
and a man's daily work consists in walking from his home to 
the post-office and back, with one or two stops at the Corner, 
will always be ready to show their heroism in stealing the time 
of an autoist by charging him with a crime he never committed, 
these automobilists are in most cases busy men who have neither 
time to spend a day or two in a town which would more fittingly 
be located in Greenland, nor do they, feel 
inclined to throw hundred-dollar bills 
out of the tonmau. Needless to say, even 
should an automobilist await his trial and 
be acquitted, he will be given little if any 
satisfaction for his loss of time and 
temper. 

There is said to exist some national or- 
ganization having in view the interests of 
automobilists in this country. What has 
it ever done in this direction? I cannot 
understand why its efforts, if such were 
made, remain so utterly unsuccessful. Or 
can it be possible that nothing has been 
done to shield the comfort and the pocket- 
books of half a million law-abiding Amer- 
ican citizens? Onlooker. 

Pittsburg, Pa. 




Fig. 2 — Showing the 
outer sleeve of the new 
Knight engine and loca- 
tion of the ports for 
the control of the gas 
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When Judgment Whispers Don't 

Epigrammatic Presentation of Things to Remember 



Shop practice is a theme that gets more than its share 
of attention along old-fashioned lines, and not 
enough of study of the kind that is being favored 
among those who advocate scientific management 
of plants. It is believed that more work can be 
done by the men under classified conditions and that 
all concerned will be benefited if scientific lines are 
followed. 

Don't try to get the artisans to do more work for less pay. 
Don't reduce the quality of the work in a "rule-of-thumb" 

scramble to increase the output of the plant. 
Don't expect the men to keep awake if the ventilation of the 

plant is poor — even the owner of the plant will fall under 

the influence of bad air. 
Don't expect the men to do good work if they have to worry 

about their personal belongings — provide lockers for the 

apparel of the men. 
Don't try to save on the cost of heating the building in the 

Winter time. 

Don't run a sweat-box — men cannot think on a profit-sharing 
basis if they are getting the "third degree" at the same 
time. 

Don't use one time clock for a large number of men — they will 
have to stand in a row long enough to punch the clock 
when they are going home and they will recognize the 
imposition. 

Don't try to evade justice merely because you own or operate 
a plant: it is a high-priced practice. 

Don't fine men for making mistakes — you make a mistake by 
trying to transfer responsibility. 

Don't allow the workmen to take the responsibility for any- 
thing — the board of directors are justified in assuming 
that you are there to assume all of the responsibility. 

Don't let the artisans tell you how to do the work — tell them 
what you want. 

Don't try to make the artisans understand your language — tell 
them in their tongue what you desire that they shall do. 

Don't attempt to reform the men — they understand the lan- 
guage of drawings ; pay for good drawings rather than 
for men to unravel the skein of unknown things that 
drawings too frequently depict. 

Don't allow draughtsmen to dream on paper and then send 
these dreams to the shop to have them reproduced in 
metal — the result will surprise you if you go so far. 

Don't assume that all of the cardinal virtues are to be had for 
the sum of $15 per week. 

Don't be content with men who go through "time-killing" mo- 
tions; tell them how to conserve their energies. 

Don't accept the excuses of the executive members of the fam- 
ily — tell them that yon want results. 

Don't wait until the first of January — there is no reason why 
the good work should not be going on all of the time. 

Don't turn your head away if someone comes along and tries 
to interest you in "motion studies" ; the time is near at 
hand when it will be desirable for you to eliminate all 
useless motions. 

Don't expect the workmen in the shop to show you how much 
of their time can be saved by taking advantage of "mo- 
tion studies." 



Don't advocate long hours; express a preference for big output. 

Don't express too much concern if the men get some of the 
benefit — "overhead" is the item that must be lowered. 

Don't overlook the fact that the "overhead" will be cut in half 
if your output is doubled in the same plant with the 
same force, provided the men do a little more than 
twice as much work as you now get out of them. 

Don't be satisfied with less than twice as much work as you 
are now getting out of your force — it is a possibility. 

Don't expect men to give you the result that you want if they 
are of the class who say "it can't be done !" 

Don't violate principles — accept abuses if you must! 

Don',t allow abuses to go on forever — a good set of brakes will 
\ ' control them. 

Don't let any man stay in your plant a moment after he thinks 
that he is too insignificant to be known to you. 

Don't look upon a workman excepting in the light of an in- 
vestment — express a preference for good investments. 

Don't be discouraged if the men seem to act on the suggestion 
that it is not a good idea for them to work harder than 
they do. 

Don't figure upon men working harder — show them how to de- 
liver more product with less of the disagreeable effort 
that they desire to avoid. 

Don't try to gain the confidence of the men by some old "game'' 
— what they want is a conservative investment. 

Don't encourage a "quitter" — replace him by a man of mettle. 

Don't be too quick to pounce upon the "under dog" — it may be 
the fellow "higher up" who is at the bottom of the trouble. 

Don't place as foreman over the men the type of man who has 
to tell the machinists to go ahead and do the best that 
they can — what you require as foremen are the class of 
men who know more about the work than the men can 
possibly get to the bottom of. 

Don't allow the machinists to feed themselves with work — 
push the work ahead so that they will have to feast their 
eyes upon it every time that they hesitate. 

Don't assume that workmen are gluttons — they may like good 
things for their stomachs, but their hands are less eager. 

Don't allow the machine tools to lag — speed them up according 
to some plan that you will have to contrive for the pur- 
pose. 

Don't have too many men at work in the plant — they will slow 
down to a "quartermaster's stroke" — fear of running out 
of work is a more forceful taskmaster than your per- 
suasion. 

Don't hit ambition on the head every time that it bobs u|) — 
you cannot keep a good man down. 

Don't allow unusual energy in the guise of a "good workman - ' 
to go away from your plant. 

Don't mistake a loud mouth for a good workman. 

Don't keep books for the purpose of showing your losses or 
your meager gains — make records showing the progress 
of the work and predict the gains. 

Don't put up with the personal equation unless it is according to 
some well-thought-out system — the troubles of this char- 
acter can he narrowed down by system. 

Don't pay engineers to specify materials and then allow the pur- 
chasing department to modify them — it is better to send 
the engineer away than to pay him to work and then 
pay someone else to kill that effort. 
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It Stands to Reason — 

(Remembering That the Exception Proves the Rule) 



That the best way to dispose of wares is to show them to a 

possible purchaser. 
That it is not possible for a salesman to take a piano all around 

the country in order to be able to show it to those who 

deal in wares of this character. 
That a piano can be taken from one town to another on an 

automobile and the salesman may then show it to each 

of his possible customers. 
That enterprise makes a favorable impression — the salesman 

depends for his success upon this favorable impression. 
That pianos are not the only wares thrft may be taken from 

town to town on automobiles. 
That it is less expensive to take the goods to be shown 'on 

automobiles from town to town than it is to employ 

railroad trains. 

That merchants are fast awakening to the greater possibility 
of the automobile as a means of transportation of the 
samples that the salesman takes along to attract the favor- 
able notice of possible customers. 

That salesmen should use freight automobiles that are made 
for slow speed, hard usage and continuous service. 

That tires should be solid so that they will hold out for 20,000 
miles of hard road work and conserve the time of the 
salesman in the work of taking samples of wares from 
town to town. 

That the salesman should drive his own automobile — this means 

that it should be a simple and strong type of machine. 
That a delivery wagon rated at 1,000 pounds for the net load 

would do the salesman in nine cases out of ten. 
That it would not pay to invest in a car that is too light and 

work it on an overload basis all the time. 
That the salesman should not get the impression that he is on 

a tour — give him an automobile of the class that will not 

deceive him. 

That the automobile should travel on a fixed schedule — this 
means that the salesman should have his plans made for 
him before he starts out. 

That there is no limit to the possibilities of the salesman with 
his own means of transportation. 

That the merchandising of automobiles has not as yet started — 
it remains for the builders of automobiles to show whole- 
salers how they can do a good stroke of business using 
automobile transportation for the drummers who swarm 
over the country in quest of trade for their houses. 

That it is not to be expected that the agents for the makers 
of automobiles will tap this almost virgin field — it is a 
makers' problem to solve. 

That advances are being made in several important directions in 
the automobile business, but there is need of system, and 
the training up of men who will find the true reason 
for everything they do. 

That there are too many dull axes being ground at the ex- 
pense of production, and maudlin sympathy is having too 
much to say about the things that are being done. 

That it is not always possible to get better work out of your 
relative than it is out of some fellow who has to deliver 
quality to keep his job. 

That quality is a white ball in the tally-box every time. 

That a good man can turn out quality work at a lower cost 
than will be shown by the expense account for the other 
kind. 



That paper dividends are the ingenious devices of men who 

are trying to hide their light under a bushel — the light 

shines for the receiver. 
That real dividends cannot be counted with certainty unless 

the work is done by men of skill under the immediate 

direction of men of accentuated skill. 
That men of broad experience proceed along classified line* 

telling the men who work for them what to do, and 

when to finish. 

That it is of no avail to tell a man what to do, and when to 
start in. 

That some men have the unfortunate faculty of starting a 
great many things — they never finish anything. 

That the building of automobiles gets beyond the direct line 
of vision of the responsible head, and wisdom says, "The 
eye of a good system must see the rest." 

That every workman thinks he knows more about his specialty 
than the man for whom he works. 

That a good workman can do a large amount of damage think- 
ing for himself instead of obeying orders. 

That the workman cannot obey orders unless they come to 
him dressed in the garb that will attract his discriminat- 
ing notice. 

That too many things are left entirely to chance — the work- 
man is often expected to anticipate the wants of the 
employer. 

That the average workman anticipates pay-day and quitting 
time if things are left to his imagination. 

That many economies that would in nowise interfere with the 
quality of the product might easily be effected in plants 
wherein the management labors under the delusion that 
everything is going along all right. 



How to Get Business 

Illustrating the manner in which foreign automobile makers 
make concessions to prospective customers in order to insure 
their patronage, and how American makers, by insisting on 
a too close adherence to the business methods in vogue here, 
frequently lose out. 

HERE is an instance of the contrast between certain American 
and British manufacturers who set out to get some of the 
West Indies trade. Quite a number of American as well as 
British manufacturers received invitations from planters in 
Jamaica to send motor cars to the island on trial. To the request 
one American maker of cars replied that any tests insisted upon 
must be made in the United States; and that the car must be 
paid for before shipment. But the British manufacturer agreed 
to ship a 40-horsepower, 4-ton capacity freight automobile 
(equal to 250 bunches of bananas) to Jamaica on the payment 
of 1 pound sterling ($4.86), and freight. He further said that 
he would pay the return freight and refund the planter's 1 pound 
sterling, in the event that the car failed to make good in the 
test. The car came down in a hurry. But as if this was not 
enough to show the manufacturer's good will, he shipped an 
extra set of solid tires and a liberal supply of repair parts. And 
to go himself one better, he sent along an expert mechanician 
whose wages he contracted to pay for six months. At last ac- 
counts the car was fulfilling its obligations satisfactorily in every 
respect. 
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In the Carbonizing' of Steel 

Fixing the Practical Limitations of Carbonizing Process 



E. F. Lake presents photo-micrographs of carbon steel un- 
der varying conditions in the carbonizing process, 
and discusses the details of this undertaking in a 
plain and substantial way for the edification of the 
man in the hardening room, rather with the expecta- 
tion that he will be afforded a clear insight into the 
limitations governing this type of undertaking, aid- 
ing him in devious ways for his own benefit and the 
good of the industry. 




I 



Fig. 1 — Section of a 
hardening box, showing 
a cover that can be 
looted to tightness 



N manufacturing some parts of the 
automobile, carbonizing is resorted to 
in order to get a hard outer surface 
and a tough center. Gears, cams, ball 
races, etc., have been heat-treated in this 
way almost from the start of the auto- 
mobile industry and there is yet to be 
found a better method of producing the 
clash gears used in the transmission case. 
Many attempts have been made to man- 
ufacture a steel that would give as good results when hardened 
in the ordinary way, as do gears that are carbonized, but no such 
steel has yet been produced. The latest attempt along this line 
was the silico-manganese steels that were exploited for a few 
years and used by two of the leading motor car builders in this 
country. The silico-manganese steel, however, did not prove as 
good as the high-grade steels that were carbonized and conse- 
quently its use was abandoned. 

By the carbonizing process gears are manufactured from which 
it is almost impossible to break the teeth by any kind of a clash. 
The best metal for this purpose is a low carbon nickel-chrome 
steel. 

Of the carbonizing processes, there are two. The old method 
consists of packing the parts in bone and charcoal in an iron 
box, similar to that shown in Fig. 1, and heating it in a furnace 
for a number of hours. The other method is that perfected by 
the American Gas Furnace Co., in which a special furnace uses 
carbon monoxide gas for the carbonizing material. The steel 
parts are placed in a revolving retort and a hinged cover fastened 
over the end. This retort is surrounded with the heating gas 

while it revolves. In 
one end is injected 
the carbon mon- 
oxide gas, while at 
the opposite end is 
a vent to permit the 
gas to escape from 
which the carbon 
has been extracted. 
Practically the same 
results are obtained 
with both of these 
methods, but the ma- 
chine that carbon- 
izes with gas saves 
the time consumed 
by packing the iron 
boxes and then seal- 
Fig. 2. — Core of steel that was not properly ing them with fire 
hardened as it looks at 300 diameters under . 
the microscope Clay. 




In the older method many different materials that might in- 
crease the speed or depth of penetration or increase the amount 
of carbon absorbed by the steel, have been experimental with. 
Nothing has been found, however, that is better than charcoal 
and bone. The burnt bone can form the charcoal. This has 
been called charred bone, charcoal, burnt bone, unwashed animal 
black, animal charcoal, etc, by the different experimenters. The 
new bone has been called ground bone, carbonate of barium, 
etc. These are mixed in the proportions of 6b per cent burnt 
bone to 40 per cent, of fresh bone, that is when the carbonized 
pieces are removed from the burnt bone 40 per cent, of fresh 
bone should be added to the mixture before using it to pack 
other parts in. 

Notwithstanding the facts that many special, secret and pat- 
ented compounds are on the market to carbonize with, and many 
hardeners and shops have their special preparations and secret 
formulas, for carbonizing steel, none of these will give any bet- 
ter results than the bone and charcoal. Many of them will not 
give as good results ; either in the speed of penetration, the per- 
centage of carbon, or the quality of the metal after it has been 
carbonized. 

Of the various elements in steel, the carbon penetration is 
affected by manganese, tungsten, chromium, molybdenum, titan- 
ium, nickel, silicon and aluminum in the order named; it being 
the highest with 
manganese and 
lowest with alum- 
inum. When sili- 
con is very high the 
speed of penetration 
is greatly reduced 
and with a 5 per 
cent, silicon content 
the steel will not ab- 
sorb any carbon. 
Manganese, tung- 
sten, chromium and 
molybdenum 
increase the speed 
of penetration as 
the percentage of 
each is increased ; 
but with titanium, 
nickel, silicon and 
aluminum the per- 
centage decreases with each increase in percentage. Titanium, 
however, is now used in such very small percentages that it has 
practically no effect on the carbon penetration. 

The old method of heating the packed carbonizing boxes was 
to build a brick oven that contained a platform on which to 
place the boxes and a grate underneath it, on which to build a 
fire with coal. Even' though this method is the oldest, most 
expensive and most uncertain, we see some firms still building 
carbonizing furnaces in that way. With nearly all carbonizing 
steels, it is necessary to maintain the temperature at 1,650 de- 
grees F. for the number of hours that is required for the given 
depth of penetration. 

With this coal fire, if the door is open to rake the fire or add 
fuel, the temperature is lowered several hundred degrees. When 
the fire door is closed considerable time is consumed in getting 
the furnace back to the carbonizing temperature. This makes the 




Fig. 3. — Shell of steel that was not properly 
hardened as it looks at 300 diameters under 
the microscope 
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temperature of the furnace very erratic and it is very difficult to 
get the same results with any two batches that have been car- 
bonized. In addition to this, the total cost of a coal fire is about 
1-3 more than city gas and more than double that of natural gas 
or crude oil. With these built-up brick furnaces, gas and crude 
oil have been used for the fuel, but this method is much more 
expensive than sheet metal furnaces, lined with fire brick, owing 
to the large loss of heat by radiation that is encountered in the 
old style brick furnace. In any style of furnace, the products of 
combustion should not be allowed to come in contact with the 
steel being carbonized. 

The hardening after carbonizing is of vital importance, if the 
outer carbonized shell is to give its best wearing qualities and 
strength, while the inner core gives its greatest toughness. 
In Figs. 2 and 3 are shown microphotographs of the core and 
carbonized shell of a fine grain steel that was improperly heat 

treated; while Figs. 
4 and 5 show the 
same steel correctly 
heat treated. The 
fine silky grain of 
Fig. 5 would have 
the appearance of 
that shown in Fig. 3 
if the grain had 
been coarsened from 
over-heating. Fig. 6 
shows fissures be- 
tween the core and 
outer shell of a car- 
bonized steel that 
was caused by in- 
correct heat treat- 
ing. 

Carbonized steels 
should always be 
annealed after car- 
bonizing in order to remove any internal strains that may have 
been set up. This can easily be done by putting the box where it 
■will cool off slowly after it has been removed from the carboniz- 
ing furnace, or the boxes could be left in the furnace and the fur- 
nace cooled off slowly. If the carbonizing temperature has not 
been over 1,650 degrees F., the pieces can be allowed to cool to 
750 degrees and then reheated to 1,400 degrees and quenched 
with very good results. If a high carbonizing temperature, t. e., 
one around 1,800 degrees F., has been used, the work should be 
cooled slowly, then reheated to 1,650 degrees and quenched, and 
reheated again to 1400 degrees and quenched. This double 
quenching is required to destroy the crystallization that may 
have been caused by over-heating and thus refine the grain. The 
first heating gives the core its proper heat-treatment but leaves 
the outer surface in a poor condition to resist wear. The second 
heating gives the carbonized shell its proper wear-resisting prop- 
erties. 

The point of transformation varies with the different alloyed 
steels on account of their different ingredients, and thus the ac- 
tual degrees given above cannot be strictly adhered to. It is first 
necessary to find the highest recalescent point in the grade of 
steel being heat-treated and then heat it to this temperaure. 

In conclusion, I might reiterate that there are no secret or 
patented compounds for carbonizing steel that are any better than 
bone and charcoal, or the carbon monoxide gas of the gas 
process ; also that the modern furnaces using gas or fuel oil are 
far ahead of the older coal-fired furnace, either for the quality 
of the product carbonized in them, or the speed with which steel 
is carbonized and for the economy of fuel. 




Fig. 4. — Core of a properly hardened piece of 
"00 diameters under the 



steel as it looks at 3 
microscope 



great main question 
is that most of the 
complainers do too 
much thinking, leav- 
ing but little time 
for them to utilize 
in action. In the 
same way, the man 
who thinks that 
there is an accumu- 
lation of carbon in 
the cylinders of his 
motor promptly 
goes after chemicals 
and puts them into 
the cylinders, with 
never a thought as 
to the consequences. 
Plainly, it is obtuse 
to thus act; if the 
cylinders are not in need of attention, what is the sense in thus 
using chemicals? Then, there is the probability that the carbon 
eater that is put in the cylinders may not be content to eat the 
free carbon that is lounging around over the surfaces and the 
question arises : What if the "eater," failing to appease its hunger 
on the free carbon, were to go at the carbon of which good cyl- 
inder castings have a quota? In the matter of acting it would 
seem to be a good idea to first determine the condition of the 
cylinders and then try some plan for the purpose of fixing the 
trouble. It is the same way in quite a number of the under- 
takings; they must be investigated; the remedy is to follow! 



Fig. 5. — Shell of a properly hardened piece 
of steel as it looks at 300 diameters under the 
microscope 



Difference Between Thinking and Acting 

AUTOMOBILISTS complain that inactivity is at the bottom 
of more than half of all the trouble experienced. The 



Touring in Jamaica 

With some of the best roads in the world, and a climate that is 
delightful, the conditions that obtain on the island are such 
that automobilists seeking new experiences will And much to 
interest and amuse them there. 

THERE is a mighty treat awaiting the traveler who has yet to 
include Jamaica in his itinerary. Starting from Montego 
Bay, one may wind along, passing through Spanish Town, which 
was the ancient capital ; Kingston, the present capital ; and brings 
up in Port Antonio. In fact, Kingston is regarded by many as 
the right sort of headquarters from which to make automobile 
trips. The streets of this quaint old town are as smooth as a 
floor and well-built. It is not necessary that the tourist or the 
party of tourists should own their automobile. There are local 
concerns on the island who supply not only fine cars, but chauf- 
feurs who are fully competent and reliable. Nor should the 
would-be automobilist forget that the roads of Jamaica are among 
the best in the 
world. This is due 
to the vigilance and 
efficiency of the 
Government, under 
whose auspices up- 
ward of 2,000 miles 
of macadam- 
ized thoroughfares 
are kept up. There 
are also 4,000 miles 
of splendid roads on 
the island which are 
built and cared for 
by the several 
parishes. In addi- 
tion, the weather, 
except in the rainy „. „ _. . ... 

.. . Fig 6.— Fissure in the section between core 

season, IS all that an <i s hell, which is the result of an improperly 

,-on S» HocirpH conducted hardening process, seen at 300 diame- 

can oe uesueu. , ers under the m i croS cope. 
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Diagrams and How to Read Them 

Describing Seriatim the Phases of the Cycles 



IN a previous article it has been shown 
what can be learned from the exam- 
ination of the characteristic curves of 
an internal combustion motor. 

This is not the only interesting curve as 
there are others that permit one to ob- 
tain more precise information on the run- 
ning conditions of the motor. These 
curves are the diagrams of the cycles or 
just simply diagrams. 

What is a Diagram? — Consider two 
straight lines at right angles ox and op 
and suppose that they represent at every 
part of the cycle of the motor the state of 
the gaseous mass contained in the cylinder. 
For this purpose mark off on ox lengths 
proportional to the displacement of the 
piston starting at the bottom of the cyl- 
inder. Let m equal the point thus ob- 
tained. At the time that the piston is at 
the point corresponding to m it is neces- 
sary to measure the pressure of the gas- 
eous mass which is acting upon it Let 
P equal the value of this pressure. 
Through the point m draw a perpendicu- 




Fig. 1 — Theoretical diagram of a four cycle motor 
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lar line on ox with a length equivalent to 
the pressure P and the point M will be ob- 
tained which will be equal to the state of 
the cycle at the considered moment. Dur- 
ing the displacement of the piston the pres- 
sure varies; the point M will describe a 




Fig. 3 — Effect produced by the late opening of 
the intake valve: The pressure drops rapidly from 
A to B 



p 


\ 

v V 






p=l 




_C'._ 


— 'c 




B 








0 




X 



Fig 2 — Normal form of diagram. A, B, C, 
suction; C, D, E, compression; E, firing; E, F, 
explosion; F, G, H, expansion; H. opening of the 
exhaust valve; H, I, K, A, exhaust. 



Fig. 4 — Effect produced by late closing of in- 
take valve. Pressure remains same as atmospheric 
from C to C* and compression does not really be- 
gin before C 1 

certain curve and the curve thus de- 
scribed will be known as the diagram of 
the cycle. In a four-cycle motor it will 
have a theoretical form similar to the one 
shown in Fig. I. 

The suction is produced during ' the 
travel of the piston from a to c. The pres- 
sure inside the cylinder remains the same 
as the atmospheric pressure. The repre- 
sentative point will describe the straight 
line A C parallel to ox. During the com- 
pression the pressure increases and if one 
presumes that the phenomenon takes 
place sufficiently fast so that there is no 
loss of heat between the gas and the cyl- 
inder walls the point describes the adiabatic 
line C D E. "An adiabatic curve is a curve 
exhibiting the variations of pressure and 
volume of a fluid when it expands without 
either receiving or giving out heat." — Ran- 
kine. 



Ignition takes place at the point £ and 
the pressure immediately increases rising 
to the point F. The expansion starts at 
F and under the same hypotheses as be- 
fore the curve will be an adiabatic one 
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Fig. 5 — Loss of compression due to a leak 

similar to F G H. The exhaust valve 
opens at the bottom of the stroke and the 
pressure drops abruptly H C It then re- 
mains equal to atmospheric during the re- 
turn stroke of the piston C A. As a mat- 
ter of fact the cycle of a motor differs 
quite considerably from the theoretical one 
just illustrated. In the first place in order 
that there should be suction it is neces- 
sary that there should be a depression in 
the cylinder. Therefore the induction 
curve will be below the theoretical line 
A C. During the compression the cylinder 
walls give off a small quantity of heat 
which raises the pressure somewhat, which 
is not shown in the theoretical curve; the 
pressure curve will be therefore for the 
greater part above the adiabatic C D EL 
On the other hand the inflammation of 
the gas is not instantaneous, which necessi- 
tates firing the charge before the dead cen- 
ter, which means that the straight angle is 
altered into a curve E' F'. During the 
expansion the gas gives off a certain 
amount of heat to the walls ; the expan- 
sion curve will fall below the adiabatic F 
H. Finally in order to avoid a large degree 
of counter pressure during the exhaust, 
the exhaust valve is .opened before the pis- 
ton has arrived at the bottom of the stroke 
at H' for example and during the return 
stroke the curve runs just above the 
straight line C A. This is known as a 
manograph diagram of a motor. 

But one of its branches will have a pro- 
nounced abnormal shape and it is just this 
that will permit one to see wherein the 
motor is not working properly. 
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Any Abnormal Functioning of the 
Motor Has an Immediate Repercus- 
sion of the Form of the Diagram, 
Which is Immediately Modified in Its 
Entire Form. 

Induction. — When the curve ABC 
(Fig. 2) falls throughout its entire length 
considerably below the line P = 1 without 
showing any angularities or inflexions one 
can presume that the motor is being badly 
nourished, probably due to the insufficient 
lift of the intake valves or their having 
too small a diameter. The induction curve 
could present the form indicated in Fig. 3. 
That would show that the induction valve 
opened' too late ; the depression in the cyl- 




Fig. 6 — Too much advance to the ignition 

inder has attained a large proportion (the 
part A B of the curve) before the gases 
have found an entrance into the cylinder. 

In examining Fig. 4 it will be seen that 
the start of the compression curve C C 
runs along the straight line P = 1 on 
account of the late opening of the intake 
valve. These two faults are usually shown 
on the same diagram. They point to bad 
setting of the timing gears, the cam shaft 
pinion on the induction side being out of 
its normal position in relation to the mo- 
tor pinion (one or two teeth out). This is 
translated into a lowering in the explosion 
pressure and consequently a falling off in 
power. 

Compression. — It may happen as shown 
in Fig. 5 that the compression curve C D E 
is too close to the straight line P = I, 
which means that the amount of compres- 
sion is greatly reduced. If the suction 
curve is normal this form of diagram 
shows a leakage in the cylinder. The seat- 
ing of the valve should be looked over, also 
the seating of the valve plugs and the pis- 
ton rings as well. 

But if at the same time the induction 
curve is very low, indicating a considerable 
depression in the cylinder, it will be found 
that the cause is due to the before-men- 
tioned reason: insufficient opening of the 
intake valves. 

Ignition. — Ignition errors have the 
greatest influence on the general form of 
the diagrams as can be seen by examining 
the diagrams shown in Figs. 6 and 7. Fig. 
6 shows the effect of an exaggerated 



amount of advance of the ignition. The 
portion of the curve E F corresponding to 
the variation of the pressure due to the 
inflammation of the gas, instead of being 
practically vertical as in the diagram in 
Fig. 2, is very much inclined. The useful 
surface of the diagram is reduced as well 
as the power. Furthermore the increased 
strains' to which the different parts of the 
motor are subjected, such as th« connecting 
rods, wrist pins and crankshaft, have a dis- 
astrous effect on upkeep. 

The effect of late firing is seen in the 
diagram in Fig. 7. The ignition does not 
take place till the point E has been reached, 
after the piston had passed over the dead 
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Fig. 7 — Retarded ignition. The piaton atarta on 
the downward travel before the mixture haa been 
fired 




Fig.— 8 — Effect of a misfire. The expanaion 
curve is practically lost in the compression curve 



center. The final pressure is lowered and 
the diagram presents a very characteristic 
form. 

The spark may not take place at the 
right moment, in which case the manograph 
will indicate a retard effect. The phenom-- 
enon can also be accounted for by the bad 
position of a spark plug whose points are 
stored away in some lone cavity inaces- 
sible to the cylinder. If on the other hand 
the ignition retard is irregular it points to 
bad carburetion. It is well known that 
the mixture of air and gasoline vapor will 
not ignite rapidly unless it is composed of 
a slight excess of the amount of air re- 
quired for combustion. In that case it is 
better to study a series of diagrams rather 
than an isolated example. 

It is quite probable that one will find 
several curves on the series that present a 



form similar to that shown in Fig. 8. The 
spark did not take place and the curve of 
the expansion will become confounded with 
the compression curve. 

Exhaust. — If the expansion curve as 
shown in Fig. 9 runs into the adiabatic 
theoretical curve up to the point I instead 
of falling off at the point H as in Fig. 2 
it shows that the exhaust valve opens too 
late. The first part of the exhaust curve 
I K therefore is much above the line P 
=1 denoting a counter pressure behind the 
piston. Fig. 10 shows the counterpart of 
the preceding one in which the exhaust 
takes place too early. 

These two forms of diagrams indicate a 
disarrangement of the timing gears usually 
due to bad assemblage of the camshafts. 

In this study there is one practical con- 
clusion to be drawn and that is that every 
works and even repairshop should be 
equipped with a good manograph. It is not 
necessary for each individual to be 
possessed of such an instrument as the 
price is somewhat high and the use he 
could obtain from it would be very limited. 



Keep Out of the Repair Shop — It is a 
great mistake to court a trip to the repair- 
shop. This idea is present when the auto- 
mobilist drives along the road at a high 

speed. 
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Fig. 9 — Exhaust opening too late. There ia not- 
able counter-pressure during first part of scav- 
enging 




Fig. 10 — Exhaust valve opening too early. 
Curve will be seen to fall off before piston reaches 
end of stroke 
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Motor Stage in Guadeloupe 

Land transportation in this French West Indian island is prac- 
tically restricted to the motor, and the home government is 
rapidly extending the service by granting concessions wher- 
ever the traffic warrants it. 

FROM Pointe a Pitre to St. Francois, Guadeloupe, in the West 
Indies, is 27 miles ; and from Pointe 4 Pitre to Basse Terre 
is 41 miles. A daily passenger and mail service has just been 
provided for between these points by the Colonial Government 
of Guadeloupe. The contracts have been let for equipping the 
respective lines. 

In the case of the Pointe a Pitre to St Francois line, there 
is a specific stipulation relative to the model of the automobiles 
that are to be used. There are to be three machines each with 
a capacity for seating eight persons. The sum of 25,000 francs 
($4,825) is to be paid to the concessionaire annually as a sub- 
sidy, the contract having a life of nine years to run. 

No hard-and-fast rule applies to the type of automobiles 
which are to be used over the Pointe a Pitre to Basse Terre 
route. This route has served as a bone of contention for a 
number of years, and from the beginning a sort of unwritten 
law was laid down that when the time came, the equipment of 
the line should embrace 16-horsepower, steel-tired steamers 
made in France. Just now eight motor cars of this type are be- 
ing purchased by the Colonial Government. The capacity is to 
be six passengers and one-half ton of luggage. For the first 



year at least, the Government will regard these automobiles as 
being in the experimental stage. The sum of 30,000 francs 
($5790) is to be the annual subsidy allowed the concessionaire. 



The Trend of Events 

Points to a better understanding of the relation of roads to 
automobiles — it is possible to foresee the day when good 
automobiles will be conserved by equally well-made roads. 

Points to the use of properly treated steel, but this will not be 
the ground for laying the foundation of the structure of 
initially inferior steel. 

Points to the employment of bcdy-work that will co-relate to 
the chassis design and construction more closely than the 
indications are of the work of those who prolonged the 
carriage-makers' art. 

Points to the use of leather in the upholstery that will not 
"crock" and soil the frocks of the ladies who recline on 
the cushions and rest against the backs of the seats. 

Points to a better understanding of the tire problem, and to the 
fact that there is § well-balanced relation between diam- 
eter and section of tires. 

Points to the annealing of steel castings before placing them in 
service; this process is responsible for the birth of a 
finer grade and a better measure of reliability of the 
steel under rigorous service conditions. 



Premier Builds "4-40" and "6-6O" 

Plans as Previously Formulated Worked Up 



Having proceeded originally along broad engineering 
lines, eliminating compromising measures, and build- 
ing wisely, it appears that Premier automobiles for 
the next year will conform to the original idea, and 
the plant will be devoted to the manufacture of the 
four-cylinder 40-horsepower motor and the six- 
cylinder do-horsepower model, subject to the refine- 
ments that experience indicated, of which, how- 
ever, there are but few to report. 



STRIKING in similarity of general engineering design, the 
4-40 and the 6-60 models of the Premier Motor Mfg. 
Co., of Indianapolis, Ind., may be laid alongside of each 
other for comparison, when it will be seen that the 4-40 model 
has a four-cylinder water-cooled motor, with the cylinders cast 
in pairs, and the bore of the cylinders 4 1-2 inches, with a 
stroke of 5 1-4 inches. The six-cylinder motor is of the same 
general design, with similar bores and strokes, the difference 
being in the length of the crankcase, details of construction of 
the crank and camshafts, and the use of three pairs of cylinders 




Fig. I — Premier 6-60 touring car fitted with a foredoor type of body with a straight-line effect, with seats for seven passengers 
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Fig. 2 — 4-40 chassis shown in plan giving the location of the transmission gear as a unit amid ship 



instead of two pairs of cylinders as on the four-cylinder motor. 
The six-cylinder motor being longer affects the general ap- 
pearance of the car complete, to the extent of lengthening the 
bonnet, as shown in Fig. 1. 

With the four-cylinder motor in the chassis, the plan of the 
same is given in Fig. 2, indicating a three-speed selective type 
of transmission gear as a separate unit placed amidship, this 
being common practice in Premier cars. Confining the discus- 
sion for the time to the chassis, attention is called to the stout 
side bars with reinforced front ends, terminating in wide 
flanging, beginning at the narrowing adjacent to the flywheel 
and extending back with a gradual taper, terminating at the 
rear crossbar. The muffler is placed at the left-hand side be- 
tween the transmission gear and the live rear axle, and the ex- 
haust pipe affords a free passage for the burnt products, saving 
the motor from back pressure. The chassis is suspended on 
three-quarter elliptic springs at the rear, using wide plates 
and a sufficiency of metal to limit the fiber strain to a degree 
that justifies the expectation for long life and freedom from 
spring failures under the conditions of high speed and rough 
going. 

The scheme of design of the six-cylinder crankshaft is shown 
in Fig. 3 in which one of the connecting rods is assembled 
with the piston in place, and another of the connecting rods is 
attached to the crankshaft with the piston removed, showing 
the piston pin fixed in the rod end, it being the practice in 
Premier work to place the piston pin bearings in the form 
of bushings in the bosses of the piston. 

The six-cylinder motor, looking at the left-hand side, is shown 
in Fig. 4, with the magneto resting on a ledge on the crank- 
case, taking its drive from the half-time gear housing in front, 
with a universal joint in the length of the driving shaft, thus 
affording immunity from the ills of poor reassembling, if, in the 
course of time, a repairman is called upon and he has occasion 
to take the motor down, necessitating the removal of the mag- 
neto and its ultimate replacement. Fig. 5 shows the right-hand 
side of the motor with a Stromberg carbureter in the mid-posi- 
tion, and the intake manifold leading up and branching out to 
connections between the pairs of cylinders from where the gas 
passes through the transfer ports in the twin cylinder castings, 
controlled by the valves to the combustion chambers. 

Multiple-Disc Clutch Made Up of Substantial Plates 
with Cork Inserts 

Fig. 6 shows the multiple-disc clutch disassembled with the 
discs Di nested in the housing Fi and one of the discs, Gr, 
separated showing the cork inserts at equidistant points over 
the face of the disc. The clutch shaft Si has a square end 



engaging a broached hole to match, and the slip joint Ui is in 
a fluted relation with the shaft. Fig. 7 shows the general 
assembly of the motor clutch, transmission gear, pedals, side 
levers and the relating members. In this view it will be seen 
how the exhaust manifold passes down from the cylinders skirt- 
ing the top side of the flywheel, and passing to a point below the 
sidebar and back to the rear through the muffler. This view 
also shows the perfectly straight brakerods and the symmetry 
of design in point of detail of the mechanisms throughout. 
Referring to Fig. 8 of the motor, looking into the crankcase, 
the pan being removed for the purpose, the bearings Mi, M2, 
M3 and M4 are self-contained, with retaining caps that are 
bolted to the upper half, thus limiting the work of the pan to 
the effort of holding lubricating oil and warding off foreign 
matter. 

Referring to Fig. 9 of the transmission gear, attention is 
called to the relatively short prime and lay shafts, they being 
or large diameter, and the gears thereon are of symmetrical de- 
sign, wide face, and have other characteristics that denote 
stability. The sliding gears are provided with broached holes, 
engaging a square shaft. Both shafts float on annular type 
ball bearings, and the stub-end shaft beyond the jaws of the 
direct drive floats on two relatively large annular type ball 
bearings, they being spaced far enough apart to support the 
combined effort. 

From the transmission gear to the live rear axle, as shown 
in Fig. 10, a relatively long propeller shaft with two universal 
joints is used. Referring to the live rear axle, it is of drawn 
steel of the tapered-tube type with an enlargement at the middle 
to accommodate the bevel drive and differential gearset. It is a 
noteworthy fact that the bevel pinion is supported on both sides 
by annular type ball bearings, thus doing away with any over- 
hang, and making it possible to fix the relations of the mating 
bevel gears, so that noise or the ills of too much "shake" are 
done away with. Fig. 11 shows the en- 
largement of the live rear axle, the re- 
lation of the rear universal joint and 
the torsion member. 

Referring to the front axle, as shown 
in Fig. 12, it is of the I-section with an 
Elliott type of knuckle Ki, with an en- 
largement to support the steering arm, 
Ai, which is held in place by a lock-nut, 
Li, and the connections of the cross and 
dragrod, one of which is shown at Yi, 

are of the yoke type with large bearings and hardened members, 
the idea being to defeat lost motion in the steering equipment. 
Fig. 13 shows the worm and gear of the steering system, and 




Fig. 6 — Multiple-disc 
clutch made up of ateel 
on bronze with cork in- 
serts 
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Fig. A — Left-hand tide of the 6-60 motor, showing the magneto and water 
pump driven by a common shaft from a gear in the half-time housing 

Fig. 14 presents a large-diameter steering wheel with a stout 
spider sufficiently dished to accept responsibility without fear 
of consequences. 

Main Data of the 6-60 Model 

Remembering the size of the motor, as previously stated, and 
the use of a centrifugal water pump in conjunction with a 
cellular type of radiator, it is a condition of the installation 
of these equipments that the piping of copper holds excellence of 
the coppersmith's art and freedom from troublesome leakage is 
promised thereby. In the installation of the carbureter, re- 
membering how difficult it is to distribute mixture to six 
cylinders, under mediocre conditions, an effort is made in this 
example to obviate the difficulties involved, and remembering, 
too, that the manifold is an essential part of the mixing equip- 
ment, it has been stopped off on the faces of the cylinders, 
adjacent to transfer ports, they being so designed that the 
water-jacketing is a means for delivering heat to the incoming 
mixture, thus saving the liquid in the fuel from getting into the 
combustion chambers of the motor, where it would crack and 
produce carbon in the absence of these preparations. 

The high-tension Bosch system of ignition on the exhaust 
side of the motor bespeaks attention to the serious problem of 
keeping a fire wall between the gasoline and the ignition source. 
The ignition magneto is supported by an auxiliary ignition sys- 
tem, with a storage battery as the source of the electric charge. 
In the lubrication system, while a controlled "splash" is taken 
advantage of, the circulation is, nevertheless, positive through a 
gear pump, fixing the oil level with means whereby the oil may 
be replenished as it is burned up, but the supply is so carefully 





Fig. 11 — Enlargement 
of the live rear axle 
showing a universal 
joint at the extremity 
of the propeller shaft 



regulated that excesses of lubricating oil 
do not get into the combustion chamber 
and smoking of the motor is prevented. 

The live rear axle with its stout con- 
struction is of the semi-floating type, and 
the ratio of the bevel gear is 3 to I. The 
service brakes are of the expanding type, 
the drums on the rear wheels, with the 
emergency brakes acting on the same 
drums, they being of the constricting type. 

The facings of the service brakes are bronzed with cork in- 
serts, and the facings of the emergency brakes are camel- 
hair. The area of the braking surfaces is a little under 
600 square inches, and the control of the service brakes is by a 
foot pedal, the emergency brakes being controlled by a hand 
lever at the right side. 

Referring to the wheels, which are of hickory and well de- 
signed, they are fitted with Q.D. rims for 36-inch tires, with a 
5-inch section at the rear and a 4 1-2-inch section at the front. 
The wheelbase is 140 inches, with a tread of 56 1-2 inches, and 
the weight of the chassis complete is 3,030 pounds. 

Main Data of the 4-40 Chassis 

There are no striking differences in the general curves of the 
4-40 as compared with the 6-60 motor. The rear axle equip- 
ment differs only in that the gear ratio is 3 1-2 to 1 instead 
of 3 to 1, and identical conditions obtain in the details of the 
brakes. The front 



and rear springs are 
identical. The front 
axle offers no dif- 
ference for compari- 
son. The chassis 
frame is from the 
same moulds. The 
wheels are substan- 
tially the same, ex- 
cepting that the tire 
equipment with 36- 
inch diameter tires 
has a 4 1-2-inch sec- 
tion for the rear as 
well as the front 
wheels. The 4-40 
model, considering 
the stripped chassis, 
weighs 2,810 pounds. 




9 — Looking into the transmission gearsef 
iftt rolling on annular type ball 



Fig.. 

showing stout sha: 
bearings 



Fig. 7 — Assembly of the 



machinery unit showing 
members 



the relations of the 



The wheelbase of this model is 126 inches, 
the tread being 56 1-2 inches. The gasoline tank in both models 
holds 20 gallons of liquid. 

Other Features of Note Common to Premier Con- 
struction 

Annular types of ball bearings are used in the rear axle bear- 
ings including the road wheels, also supporting the differential 
set and on both sides of the bevel pinion of the bevel drive, and 
in the mounting of the ball bearings closures are provided at 
every point, thus retaining the lubricant in the bearings and ex- 
cluding foreign matter of the kind that kills. Under the gen- 
eral plan, as the cars are produced in the 
Premier plant, a system of jigs and special 
tools are employed whereby interchange- 
ability is established and repair parts, if 
they are shipped from the works to a dis- 
tant point, will fit in substitution for the 
parts that are worn out in service. This 
idea of interchangeability extends to 
every point including the grinding of 

cylinders and of valves, and provision is gear*' of 3 lh^° steering 
made for the accommodation of the vary- £ yst< i m *j°^ n8! the 
ing length required of the valve stem as bly'of'the'set ' 
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the result of grinding-in during operation, 
so that the timing of the motor may be 
adjusted from time to time according to 
the necessities in service. 

In the repair shop, if it is necessary to 
disassemble a car, provision has been 
made for the taking down of the units 
without interfering with the remaining 
units, and in this way the cost of opera- 
tion during a term of years is minimized. 
The scheme of design does not include a 
multiplicity of adjustments, it being the idea that a man of little 
skill cannot obtain the best results if he is given license to 
adjust parts to accord with the dictates of his unskilled ear. 



Fig. 12— Front axle 
end of the I-section 
with an Elliott type of 
knuckle 




Fig. 



_. 3 — Six-cylinder crankshaft, showing con- 
necting rod with a pin fixed in the rod end 



Repainting and Finishing 
Metal Body Surface 

M. C. Hillick tells automobile repairmen and painters the best 
way to proceed to secure good results in renovating the 
metal body surfaces of a high-grade car after it has under- 
gone a long siege of the battering which invariably accom- 
panies hard service on the road. 

AUTOMOBILE repairmen and painters suffer much vexation 
of spirit in handling the metal automobile surface visiting 
the shop for repairs. Especially in the matter of painting 

repairs does no 
small trouble arise 
unless right steps 
are taken at the out- 
set The surface 
comes to the painter 
nicked and peppered 
with every manner 
of highway "pick- 
ups" from the mi- 
nute atom of stone 
to the egg-size peb- 
ble. The problem 
confronting the 
painter is to c.ress 
these dents and de- 
fects up with a body 
of pigment that will 
stick closer than a 
brother, and level 
them all down to a 
sleek, uniform con- 
dition in which no one part has an advantage over another part. 

The first step is to clean up the body of the car thoroughly, 
which means, of course, whipping the grease off with a tuft of 
cotton waste saturated with one part crude oil and two parts 
turpentine. Then run over the surface, if considerable varnish 
gloss remains upon it, with a roll of broadcloth moistened with 
water and dipped in pulverized pumice stone. This knocks down 
any surface roughage, gets rid of gaseous and other foreign 
accumulations, and puts everything in a clean, receptive state. 

Then whip some good brand of mineral paint in one part raw 
linseed oil and three parts turpentine to a rather heavy paint 
consistency, and with this mixture touch 
over all the shattered bits of surface which 
have become bare right down to the metal. 
Parts scraped and partly worn off, but as 
yet not ground down or splintered off to 
the metal, should be touched up with the 
same mineral pigment thinned with one 
part raw linseed oil and six parts tur- 
Flg. 14— lirge diam- pentine. 
eter steering wheel Let this pigment cure and harden com- 
w 1 1 b a considerably , , . , . , 

dished spider pletely, after which fill up the cavities or 




Fig. 10 — Live rear axle of the drawn-steel 
tube type swelled at the center to accommo- 
date the differential gear and bevel drive 





Fig. 5 — Right-hand side of the 6-60 motor, showing the Stromberg car- 
bureter in the mid position with a special form of manifold leading to the 
pairs of cylinders 

depressions with hard-drying putty, bringing the putty up 
a little higher than the surrounding surface, thus allowing 
for possible shrinkage and giving a chance for rubbing the 
spot down perfectly level with the general surface. Give 
the putty forty-eight hours to dry, whereupon proceed with 
a block of artificial rubbing stone dipped in turpentine, or, if the 
insurance regulations permit, in gasoline, to scour these putty 
patches down to a perfect and smooth level with the surround- 
ing surface. Avoid using water for the purpose of rubbing, for 
in case the surface is cut up with varnish fissures, the moisture 
will penetrate them and open them up to the extent of affording 
more trouble. In case the surface is to be brought to a finish 
at the least possible expense, touch the putty patches, after rub- 
bing, with a bit of body color, and next over the entire surface 
flow a coat of varnish color, using enough varnish to cast a 
good gloss into the mixture. 

When this coat is dry rub it rather lightly down with water 
and pulverized pumice stone, wash up very clean and good, put 
on the necessary striping, if any, pencil varnish the stripes and 
flow on a coat of heavy body finishing varnish. 

In the event of making a better finish, instead of using the 
varnish color first, thin down some japan ground body color with 
turpentine, and to every eight parts turpentine use one part raw 
linseed oil. Then put the varnish color directly over this. Rub 
this coat when dry with water and pulverized pumice stone, wash 
up and apply whatever striping may be desired. Next, over this 
flow a coat of elastic rubbing varnish, which should be given 
anywhere from four to six days to dry. Rub, as before, with 
the water and pulverized pumice stone and finish with a high- 
grade elastic finishing varnish. 

Whenever a metal surface comes in with the paint scaling 
and flaking, due to old age, rather than to service abuse or to 
accident or to a wrong system of building up the finish, the only 
remedy worth while is to use a hook steel scraper, and with it 
remove every part of the shaky material. Old paint foundations, 
to be worth painting over, must be sound to the core ; otherwise, 
burn or tear them off. 




Fig. 8 — Looking into (he crankcase with the bottom half off, showing the 
capped main bearings 
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Reynolds Rotary Valve Motor 

In tHe Search for Silence and Efficiency 



Illustrating the new Reynolds rotary-valve type of motor 
that is just being brought out in Detroit, a strong 
company hairing been formed, with M. J. Murphy, 
who is president of the Murphy Chair Company 
and of the Security Trust Company, at the head, 
the vice-president being Walter S. Russell, who will 
be remembered as president and general manager 
of the Russell Wheel & Foundry Company, and 
A. McComb Campau, as secretary and treasurer. 
The board of directors includes Howard E. CoMn, 
vice-president and consulting engineer of the Hud- 
son Motor Car Company, George H. Cheney, Prof. 
Herbert C. Sadler of the University of Michigan, 
and Cecil H. Taylor, with extensive plans for the 
considerable manufacture of this product. 

UPWARDS of 20 years ago, when automobiles were scarcely 
seriously considered, a motor with this type of rotary 
valve was built in the plant of the J. I. Case Threshing 
Machine Company, and for several years this motor was made 
to do service in stationary gas engine work, thus presenting the 
beginning of the rotary valve idea in actual commercial pursuits. 
In the old days the question of noise was given but little consid- 
eration, but it was nevertheless true of the Raymond rotary 
valve that its performance was silent, and any troubles that 
came were readily traced to poor conditions of lubrication and 
the use of an inferior grade of cast gray iron. For some time 
past Vice-President Coffin, of the Hudson Motor Car Company, 
has been supervising the building up of the Reynolds rotary 
valve motor, and this effort has culminated in the finished prod- 
uct the general appearance of which is shown in Fig. 1. This 
motor is of the four-cylinder, water-cooled type with a block 
casting construction, and the ignition effort is done by a magneto 




Mi, the latter being located on a finished face of the motor case, 
with the shaft for driving coming out of the case, taking power 
from the crankshaft by a suitably contrived gear. Oiling is ac- 
complished by the lubricator Li, which is also power driven. 
Referring to Fig. 2 of the motor the carbureter Ci is attached to 
a curved uptake, which is flanged to the face of the cylinder, 




Fig. 1— Looking at the left fide of the Reynolds rotary valve motor, allow- 
ing the nesting of the magneto and the train of valve gears 



Fig. 2 — Perspective of the motor complete with the carbureter in place, 
showing the system of wiring from the magneto 

from where transfer ports radiate, with water-jacketing around 
them, they leading to the rotary valves in the heads pf the cylin- 
ders, where the flow of the gas is controlled, supplying mixture 
to the combustion chambers, under four-cycle conditions. In Fig. 
2 it will be seen that the wiring from the magneto leads up in a 
suitably contrived conduit to spark plugs located on the sides of 
the cylinders. Glancing at Fig. 1 and the heads of the cylinder 
with the cover off, a train of gears is exposed, each of which 
is attached to the spindle of its respective rotary valve, and 
annular type ball bearings Bi, B2, B3, and B4, which fit in the 
cover, support the rotation of the valves as they bear on a flat 
seat which also serves as the dome wall of the combustion cham- 
ber — the valves are within the cylinders. 

For a better understanding of the construction and arrange- 
ment of the rotary valves reference may be had to Fig. 4, in 
which is seen the rotary valve in the position Vi in the first 
cylinder, V2 in the second cylinder, V3 in the third cylinder, 
and removed in the fourth cylinder, showing the transfer ports 
Pi and P2. 

The valve is of the damper type with a single opening, and 
since it rotates at half of the speed of the crankshaft, this open- 
ing uncovers the inlet and exhaust openings in the dome of the 
cylinder in accord with four-cyle relations, the ports in the head 
being in quadrature for the purpose. The valve is shown at B, 
and it is provided with a stout spindle with an oil hole 



Digitized by 



Google 



J une i, ion 



THE AUTOMOBILE 



1219 



through the center, so that oil is fed through the spindle to the 
valve seat as it bears on the finished face of the dome. At C the 
valve cage is in place, and the train of gears comprising Gi, G2, 
G3, and G4 mesh with each other, they being located on the 
spindles of the valves. Motion is imparted to this train of gears 
through the driving gear Gi, which is attached to the upper ex- 
tremity of the vertical shaft, the latter being driven from the 
crankshaft through suitably interposed gears, one of which is 
shown as G6 in Fig. 4. The gears in the train as they center on 
the spindles of the valves, are fastened to the spindles through 
an adjusting motion, the object of the latter being to enable the 
operator of the motor to time the respective valves independent 
of each other. 

The motor is rated at 20 horsepower, and considerable care 
has been exercised to so cool the cylinder heads that the valves 
and the seats will retain a working temperature, and it has been 
figured out that an oil film will separate the valves from the 




Fig 3 — In the Reynolds plant at Detroit, showing the assembling of the 

motors 

seats at all times. The ports are of generous size, and the trans- 
fers for the gas and the product are short and free from kinks, 
so that the suction losses are minimized and back pressure is 
aborted. In the oiling of the valves the force-feed lubricator 
taking its drive from the cross shaft supplies each valve inde- 
pendent of the other. The main bearings are lubricated by 
splash, the oil coming down from pockets cast in the side of the 
crankcase. A means is afforded for keeping the oil in its pockets 
when the motor is placed at an angle. There is a considerable 
measure of novelty in the design of the motor, as in the ar- 
rangement of the water-cooled exhaust pipe, the nesting of the 
water pump, the setting of the Eisemann magneto, and an igni- 
tion conduit which was contrived to meet the exigency following 
the placing of the spark plugs in the side walls and cylinders, it 
being impossible to put them in the cylinder heads, which posi- 
tion is occupied by the valves. 

The Reynolds rotary-valve motor is self-contained, and 
comes complete ready for installation. The bore of the cylinders 
is 3 1-2 inches and the stroke is 4 1-2 inches. The connecting rod 
bearings are 1 7-8 inches by 2 5-8 inches, and the main bearings 
are I 7-8 inches by 3 1-2 inches, excepting the flywheel and bear- 
ing, which has a length of 4 inches. The flywheel diameter is 14 
inches, with a 4-inch face. The webb of the flywheel is dished, 
throwing the rim in the direction of the crankcase, thus centering 



the mass. The motor is 31 inches over all, with a 23-inch height 
The weight of the motor is 370 pounds including the magneto, 
and its ability is estimated at 15 horsepower at 750 revolutions 
per minute, increasing to 20 horsepower with a maximum speed 
of 1,300 revolutions per minute. Fig. 3 shows the assembling of 
these motors in the plant of the Reynolds Motor Company at 
Detroit, Mich., and there is every indication of activity along 
light commercial lines, with the understanding that these motors 
will perform in automobile service, silently and well. 



Sweden LiKes Our Cars 

Latest statistics show that the Scandinavians are using quite a 
number of American automobiles. The cars that seem to be 
preferred by them are mostly low-priced, but the Swede does 
not hesitate at paying a stiff price when convinced that the 
goods are worth it. 

THE latest statistics giving details of the automobile industry 
in Sweden show that during the year 1909 passenger motor 
cars to the value of $508,216 and freight motor cars totaling 
$48,900 in value were purchased in the kingdom. 

The motor cars which were purchased for passenger service 
came into Sweden from countries and in numbers indicated by 
the following table : 

Countries. 1907. 1908. 1909. 

United States 69 16 32 

Belgium 30 40 23 

Denmark 54 37 11 

France 61 18 71 

Germany 76 48 35 

Italy 15 . . ,15 

Netherlands 7 1 3 

Norway 1 . . 3 

Switzerland 1 

United Kingdom 25 15 16 

Total 333 175 ~207 

There is an ad valorem import duty of is per cent, on automo- 
biles of foreign make coming into the country. It would be- 
necessary to have a supply of repair parts on hand at all times 
in local depots, in the event of American manufacturers looking 
for business in the direction of Sweden. The motor cars in use 
now are mainly low-priced, although the Swede does not show a 
disposition to haggle over paying a stiff figure in case a machine 
is worth it. 




Fig. A — Depicting the valve motion looking through the open ends of the 
cylinders, showing^ the valves and ports (B), presenting one of the rotary 
valves (C), showing the train of gears used to drive the rotary valves 
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What Is the Composition of 
Tire Cases 

Editor The Automobile: 

[2,677] — Being a novice and an automo- 
bile enthusiast, I naturally drink in every- 
thing that I hear and the tire problem 
■ occupies a conspicuous position in the con- 
volutions of my mind, but I am unable to 
conclude that tires are made of rubber, 
even if I do hear so much about the effect 
of the automobile on the rubber market, 
and observe that everyone refers to tires 
as being of rubber. What is the principle 
of construction of cases, so called, and 
what are they made of? 

Philadelphia, Pa. Ignoramus. 

The case is the envelope which sustains 
the inner tube, the latter being filled with 
air under pressure, serving as the con- 
tainer thereof. It is the air that furnishes 
the resilient properties which are the most 
desired, absorbing the shocks that are due 
to impact of the automobile by virtue of 
its speed and weight, contacting with ob- 
structions, of which poor roads have many. 
The case is made of cotton duck which is 
put through a frictioning process for the 
purpose of squeezing rubber into the inter- 
stices of the weave, presenting an exterior 
coat of the compound so that the layers of 
the fabric will adhere to each other when 
the case is built up and vulcanized. 

Referring to Fig. I, which is a section 
of a case, the bead Bi is of relatively hard 
rubber compound, over which the fabric is 
laid, thus forming the part that co-operates 
with the clincher of the rim to keep the 
shoe in place. The friction fabric Ii, which 
is the inner layer, is given its coat of rub- 
ber on one side only, it being the idea to 
prevent the inner tube from sticking to 
the case, which it would do were the inner 
layer of fabric frictioned on the inside. 
Next to the inner layer of frictioned fab- 
ric comes the second layer of frictioned 
fabric F2, followed by the third layer, F3, 
of the same, and there may be five of six 
of these layers, although such a large 
number of frictioned fabric layers are 
rarely used in shoes. The layers F2 and 



What Some Subscribers Want to Know 




F3 are frictioned on both sides, and the 
tread Ti is vulcanized to the frictioned 
surface of the outer layer, unless a layer 
of gum is interposed. In the laying up of 
the fabric, it is the custom to use a layer 
of gum between each layer of the frictioned 
fabrics in good examples of tires. 

It is the function of the fabric to sus- 
tain under the pressure of the air within 
the inner tube supporting same. It is the 
duty of the rubber compound, excepting 
that in the bead and in the tread, to serve 
as the binder of the fabric, so that the 
warp and woof of the weave will not cut 
each other, and it is also true of the rubber 
that it prevents water and mildew from 
getting into the cotton of the weave, thus 
protecting the fabric from . the onmarches 
of these mushroom growths. The com- 
pound used in the frictioning work, if the 
tires are good, is high in Para gum, to 
which is added the vulcanizing materials 
and such other substances as will add to 
the density, permanence, elasticity, and 
strength of the gum. The compound used 
in the tread has its quota of toughening 
material, it being the case that the tread 
must sustain against the tangential forces 
and the rough work that comes due to 
contact with the roadbed. 



Talking Tire Gauge Seriously 
Proposed 

Editor The Automobile: 

[2,678] — Having read letter No. 2,659 
and the reply thereto in The Automobile 
of May 11, I take the liberty of calling at- 
tention to an effort on my part to settle 
this problem by means of a system in- 
volving the permanently attaching of a tire 
gauge which affords the additional facil- 
ity of giving instant warning if the pres- 
sure falls below a certain predetermined 
minimum point. I worked out a plan and 
used a bell as the means for telling the 
driver of the automobile when the pres- 
sure in any one of the tires was too low to 
be tolerated. This idea is giving me good 
satisfaction, and I am inclined to the be- 
lief that there should be a demand for 
some such device, which I would be willing 
to supply were the indications good. I 
would be able to make a few hundred of 
these outfits during the coming Summer. 

E A. Terpen 1 ng. 

Mokena, 111. 



Fig. 1 — Section of a shoe, showing the layers of 
fabric, construction of the bead and the laying on 
of the tread 



Questions Complete Range of 
Automatic Ignition System 

Editor The Automobile: 

[2,679] — The automobile ignition advance 
idea as presented on page 1 136 of The Au- 
tomobile of May 18 is certainly attractive, 
and it opens the way to further refinements 
of cars, helping to soften the effect of the 



The Editor invites owners and 
drivers of automobiles who are sub- Q 
scribers to THE AUTOMOBILE to ■ 
communicate their automobile trou- | 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
In the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



personal equation, and all that sort of 
thing, but I question the complete range 
of performance of the plan, even though 
the mechanism may be worked out so 
that it functions reliably. Let us take, for 
example, a motor that is running on a rich 
mixture at its lowest possible speed with-; 
out load, and then put on a load, increasing 
the same without changing the speed, what 
would be the result? The ignition would 
remain at the point as indicated by the 
speed, but the load would change from 
zero to the maximum as represented by 
the ability of the motor considering a con- 
stant speed. I believe that the ignition 
would have to be advanced, even though 
the speed is the same, to get the best re- 
sult It would be interesting to have the 
ignition experts discuss this matter at some 
length and tell us where we are at. 

R. W. A. 

Philadelphia. 



Indicating Curiosity About 
Standardization Activity 

Editor The Automobile: 

[2,680]— I appreciate the effort that Thb 
Automobile is making in the direction of 
conservative standardization work, but I 
am at a loss to understand why there are 
so many examples of ball bearings that do 
not seem to conform to any standard. 
True, the sizes of the ball bearings are 
much alike, but I am perfectly sure that 
the materials are not the same in the re- 
spective makes of ball bearings, and I 
wonder why one man should be using mild 
steel, case-hardening the same, and another 
man prefers to trust to a type of steel 
that seems to me as hard as some of the 
best grades of tool steel. I would greatly 
appreciate a little light on this subject. 

C. V. S. 

New York City. 

Tungsten steel carrying not far from 20 
per cent of tungsten is used in the balls 
and races of anti- friction bearings that 
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Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid, 
ing brother automobtlists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 



have to do service in places where the 
temperature is high enough to anneal other 
grades of steel. There would be no sense 
in using tungsten tool-steel ball bearings 
under any other conceivable set of condi- 
tions. The standard for hot work, then, 
is tungsten tool steel. 

Quite a number of the Continental mak- 
ers of ball bearings use chrome steel in the 
regular product as used in automobiles, 
the same having a composition as fol- 
lows: 



Elements 

Chromium 

Carbon 

Silicon 

Sulphur 

Phosphorus 

Manganese 



Raceways 

1.50 
1.0 

0.15 to 0.2S 
0.02 max. 
0.02 max. 
0.40 to 0.50 



Balls 

1.0 
1.0 

0.15 to 0.25 
0.02 max. 
0.02 max. 
0.40 to 0.50 



If the ball bearings are made from tubes, 
the carbon content is specified as from ix» 
to 1. 10, but if bar stock is used in the 
making of the raceways, the carbon content 
is specified as 0.90 to 1.00. 

This material is used so generally in 
annular type ball bearings, especially in 
Germany, that it may be looked upon as 
a candidate for the position of "standard." 



Fig. 23 Shows the Wise Plan 

Editor The Automobile: 

[2,681]— I was very much interested in 
your article on page 1096, May 11 issue of 
The Automobile, about how a spark plug 
should be placed in a cylinder. I have a 
35-horsepower car with a T-head motor 
and the plugs screw in the valve cap the 
same as in Fig. 27. Do you think the 
motor would run better and give more 
power if the plugs were changed as in 
Fig. 23, and would you advise me to buy 
new plugs with a longer chamber, or have 
the shoulder of the valve cap cut down ; 
this would let the plug come down flush 
with the inner face. If the plug is wrong 
in Fig. 27, why did the manufacturers of 
the car place the plug so far up in the 
valve cap when it would have been just as 



easy to put it in like Fig. 23? Don't you 
think it was put in this position for some 
purpose? ' Owner. 

Red Hook, N. Y. 

You will be justified in getting plugs 
with longer threaded portions so that you 
will approximate the conditions as they 
exist in Fig. 23 on page 1006 of The Au- 
tomobile of May 11. It will be improper 
to machine down the cap to accommodate 
a short plug, since in thus proceeding you 
would alter the compression of the motor, 
making it less than it is. 



Wants to Know How Threads 
on Bolts Are Measured 

Editor The Automobile: 

[2,682] — In the replacement of bolts or 
studs in my car I am confronted by the 
strange language that shop men use in de- 
scribing their wares, and when I go for a 
bolt at the garage, I am asked such ques- 
tions as: "What do you want, a 14-28?" 
or if I ask for 1-2 inch stud, the genial 
doctor at the wicket comes back and says: 
"How many threads?" 

New York City. C. R. S. 

The 14-28 screw referred to is a No. 14 
(Stubbs gauge) screw threaded on the end 
with 28 United States standard threads to 
the inch. Fig. 2 shows a tap with a Vernier 
caliper set with the points just one inch 
apart, and if the threads are counted be- 
tween the points it will be found that there 
are 10 of them. This tap would therefore 
be used in the tapping of a nut, or in the 
threading of a hole for 10 United States 
standard threads to the inch. If it is de- 
sired to thread a bolt instead of threading 
in a hole, a die is used, and the die would 
be so fashioned that the tap would screw 
into it; the die would therefore have 10 
United States standard threads to the inch. 
In automobile work, the A. L. A. M. stan- 
dard is used, but this simply means that 
the number of threads per inch is in- 
creased as compared with the number of 
threads per inch that are ordinarily used 
on the respective sizes of bolts, since the 
shape of the thread conforms to the Sell- 
ers standard in either case. 



In the Timing of a Six-Cylinder 
Motor 

Editor The Automobile: 

[2,683] — Can you give me a diagram 
scheme for the valve setting of a six-cyl- 
inder motor? 

A. P. Muilhing. 

Cleveland, Ohio. 

Proceed with any number of cylinders 
in the same way that a single-cylinder mo- 
tor is timed. Time No. 1 first. Having 
completed this operation, time the next 
cylinder in the order of firing, and so on 




Fig. 2 — Vernier caliper, showing its use measuring 
the number of threads per inch on a tap 

until all of the cylinders are timed to con- 
form to the timing diagram Fig. 21 on 
page 1053 of The Automobile of May 4. 
The order of firing is fixed by the maker 
of the motor, but since this order differs 
in the various products, considering the 
fact that you failed to mention the name 
of the maker, we have to suggest that 
you take the motor as you find it, and 
proceed as above indicated. 



Information Afforded Is Meager 

Editor The Automobile: 

[2,684] — We are troubled somewhat 
with noise in the timing gears of our car. 
Can you give me a good recipe that will 
obviate this trouble to a certain extent? 
If you can, I will consider it a special 
favor. J. F. Stampfer. 

Dubuque, la. 

If the timing gears make too much noise 
the treatment to give them depends quite 
a little upon their composition. If the 
gears are of metal and they ring, this 
sound can be deadened by running Bab- 
bitt metal around the rim inside, but in 
performing this operation it will be neces- 
sary to make the Babbitt metal adhere to 
the gear metal, and after the pouring of 
the Babbitt it will be desirable to set the 
gears up in a lathe and turn the metal 
down to a uniform contour. If the gears 
grind it is evidence of the fact that they 
are not properly centered, hence do not 
run on the pitch line. To remedy this dif- 
ficulty it will be necessary to re-center the 
gears. This would be a formidable un- 
dertaking. If you merely wish to make 
the car run silently until you can induce 
someone to buy it, one practice is to soak 
the gears in molten beeswax. A better 
way would be to overcome the difficulty in 
a somewhat more permanent way, thus de- 
livering a greater degree of satisfaction to 
the purchaser, or to yourself, if you intend 
to use the car in further service. 



Broken Arm Due to Mysterious 
Back-Kick 

Editor The Automobile: 

[2,685] — I am suffering from a broken 
arm. The injury was incurred in crank- 
ing my automobile. I want to find the 
cause of the trouble, and fearing a re- 
currence of it, wish to avail myself of 
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your columns for an explanation. The en- 
gine has four cylinders, 4 1-2-inch bore by 
5-inch stroke, with good compression and 
served by a Schebler carbureter of the 
water-jacketed type. It is a T-head en- 
gine with intake valves on one side, and 
exhaust valves on the other. It has one 
set of spark plugs, and these are placed 
over the intake valve. Ignition is by the 
Bosch dual system. Apparently all parts 
of the engine and ignition system are in 
good condition, for it starts and runs very 
well. 

In endeavoring to start the car the oper- 
ations were exactly the same as I have 
always used when the car has been stand- 
ing some hours, i. e., retard the spark as 
far as possible, open the throttle one- 
half, throw switch of coil on dash to bat- 
tery position, and press button of vibrator 
to start if possible without cranking. The 
engine not starting, I pushed the starting 
crank handle in to engage the engine shaft ; 
the crank handle hanging at its lowest 
point, my operation was to pull the handle 
up against compression for a quarter turn. 
I then repeated this operation perhaps 
three times, when an explosion occurred 
in the early part of the compression stroke 
throwing the crank handle in the opposite 
direction from which I was pulling and 
producing what I call a back-kick. 

Any light you can throw on the matter 
will be appreciated I presume by many 
besides me. Joseph Halsted. 

Chicago, 111. 

Your motor is designed for a somewhat 
high compression with a view to smart 
performance, and in addition to some car- 
bon deposit within the combustion cham- 
ber, there is a coating of scale on the 




Fig. 3 — Depicting the use of a drill press in con- 
junction with a cutter bar in the dressing of the 
metal above the valve seat in a motor cylinder 



exterior of the cylinder walls adjacent to 
the flame-swept surface; moreover, there 
is a deposit over the surfaces of the ra- 
diator within the water spaces, and when 
you cranked your motor it was warm and 
the spark was advanced perhaps 5 de- 
grees; moreover, you failed to pull on the 
crank smartly, and the result has been 
stated by you. 

The remedy to apply includes cleaning 
out of the combustion chamber and scrap- 
ing the crust off the cylinder domes as 
shown in Fig. 17 on page 52 of The Au- 
tomobile of May 4, after which make a 
caustic solution, using hot water and soda, 
and put the same into the cooling system, 
circulating it for half an hour, perhaps, 
and then substitute clean water for this 
solution and run for an equal length of 
time, finally removing this water, substi- 
tuting the regular supply. Go over the con- 
nections of the ignition system, including 
the control, for the purpose of removing 
lost motion, and when you have completed 
these efforts and explorations, it remains 
for you to make up your mind that crank- 
ing is a serious matter, and safety demands 
that you go through the cranking effort 
smartly. 

The Drill Press in the Private 
Garage 

Editor The Automobile : 

[2,686] — In the operation of my run- 
about I have lately decided that paying 
$15 per month to store the same in a pub- 
lic garage, considering the fact that the car 
gets no care at this price, is at a consider- 
ably greater cost than will follow if I put 
a portable garage in my back yard, and 
being something of a mechanic myself, it 
occurs to me that I might buy a couple of 
second-hand tools and put them in one 
corner of the little garage, with the hope 
that I will be able to make all ordinary 
repairs, remembering, of course, that a 
handy man can accomplish much at a 
bench, using chisels, hammers, files, and 
such like. I gather from having read some 
of your articles in The Automobile that a 
drill press has a wide range of use, and it 
occurs to me that I might do a little think- 
ing for myself if you will give me a start. 
Will you be good enough to illustrate one 
use of a drill press that will have bearing 
upon my case? W. A. R. 

St. Louis, Mo. 

Referring to Fig. 3 of an ordinary type 
of drill press, the cylinder C2 is resting 
upon the platen of the drill press, and the 
wing cutter Cn, in the cutter bar Ci, is 
being lowered into the valve chamber so 
that the guide Gi will enter the valve stem 
bearing below the valve seat, and the op- 
erator by feeding the cutter bar down, 
turning on the handle Fi, so that the wing 
cutter approaches the metal to be cut away, 
may then turn on the power arid feed the 
wing cutter against the metal above the 
valve seat, thus dressing the same as a 



preliminary to a regrinding operation. All 
kinds of work of this character may be 
done on a drill press, although fixtures or 
clamps will have to be contrived to hold 
some types of work. 



Wants to Know How to Take 
Care of a Motor 

Editor The Automobile: 

[2,687]— Being a subscriber to your mag- 
azine I would like to ask you a few ques- 
tions. 

1. How are valves ground, and what is 
the best method of cleaning out old oil in 
the motor of a four-cylinder unit system 
automobile ? The car I speak of has a large 
drain plug and also two try cocks to tell 
the amount of oil in the motor after empty- 
ing the motor by opening the drain plug. 
When replacing there is always a small 
amount of that oil left in the motor even 
if I run the car up on a hill. I don't sup- 
pose the little oil left hurts anything, but 
when I put new oil in I don't like to have 
any of the old oil remaining. 

Shreveport, La. A Reader. 

To grind in the valves proceed as fol- 
lows: (a) detach the valve springs; (b) 
unscrew the covers over the valves; (c) 
get a screw-driver which will fit in the 
screwdriver slot on the tops of the mush- 
rooms of the valves; (d) provide a quan- 
tity of valve grinding material such as may 
be had at any automobile supply store (one 
brand is known as Eureka compound) ; (e) 
remove the valve of the first cylinder, and 
after cleaning the seat of the valve and the 
cylinder inspect these seats and gain an 
idea of their physical condition; (f) smear 
a little Prussian blue over the seat in the 
cylinder, making a thin smooth coat; (g) 
put the valve back into place and twist it 
around with a screw-driver, exerting some 
pressure'; (h) remove the valve from the 
cylinder and observe how much of the sur- 
face of the seat is coated over with the 
Prussian blue, the part that is not coated 
represents the zone of the seat that is not 
in contact, and is responsible for the leak- 
age; (i) clean the Prussian blue off the 
valve in the seat; (j) apply a thin coat of 
the Eureka compound to the seat, using the 
coarse mixture if much grinding is to be 
done, a medium coarse mixture if the 
grinding is to be moderate, and the fine 
mixture if the grinding is to be put slight; 
(k) put the valve back into place and ad- 
just the screw-driver into position, then 
with the right hand holding the handle of 
the screw-driver and the index finger of 
the left hand pressing against the end of 
the valve stem turn the screw-driver (ex- 
erting pressure) about one-half of a rev- 
olution each way, and after completing this 
screw-driver motion lift the valve off its 
seat by pressing upward on the end of the 
s,tem. and rotate it part way around, letting 
it fall on the seat at a new position, and 
then repeat the screw-driver operation, and 
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after alternating these movements a half 
dozen times, take the valve out of the cylin- 
der, clean off the abrasive material, and see 
again the physical character of the seat. 
If the valve seat metal shows bright all 
over, it is a sign that an even seat has 
been realized, but if there is any question 
involved, repeat the Prussian blue perform- 
ance, and get an idea of the rate at which 
the metal is grinding down to a true seat. 
Nothing remains but to continue the above 
operations until the valve is ground to a 
tight seat, using the fine grade of Eureka 
compound in the last operation, and when 
one valve is ground in, proceed with the 
remaining valves, one at a time, in the 
manner as before indicated. 

It would be better to allow a little of the 
old oil to remain in the chamber than to 
use kerosene oil in the cleaning out of the 
crankcase, if there is any chance that some 
of the kerosene oil will be left in after the 
cleaning operation is concluded. The dilut- 
ing of new oil with a small quantity of the 
old oil is far less likely to produce trouble 
than the other course. A little kerosene oil 
mingled with the lubricating oil has the 
effect of destroying the continuity of the 
film of lubricating oil in the bearings when 
the journal pressure is somewhat high. 
Good lubrication depends upon a continuous 
film of lubricating oil. Good lubricating oil 
has the property of thinning out under 
pressure without rupturing the film. Kero- 
sene oil is noted for its absence of this 
property, and even a single drop of kero- 
sene oil on the journal surface is sufficient 
to destroy the continuity of the oil film. 



Another Advocate of Mixed 
Drinks 

Editor The Automobile: 

[2,688] — I have read with much interest 
the articles by Mr. Duryea and "Auto- 
mobilist" in your paper regarding the use 
of cylinder oil in the gasoline for lubrica- 
tion. I would like to say that I know from 
actual experience that Mr. Duryea is right 
in all he says. I have used a two-cycle 
four-cylinder car for upwards of 40,000 
miles, where the oiling was done by put- 
ting same in with the gasoline and the 
lubrication was always positive and perfect. 
I have always used this same* method on 
a two-cycle marine engine with perfect re- 
sults. Mr. Automobilist has yet something 
to learn about the oiling of gasoline 
motors. Let him try it and see for him- 
self, and then acknowledge the corn. 

Baltimore, Md. G. H. Smith. 



Absolute Temperature Basis of 
Calculations 

Editor The Automobile: 

[2,689] — In the discussion of the thermic 
performance of the "fluid" used in automo- 
bile motor work the term "absolute tem- 
perature" appears with alarming frequency 
to one who is not acquainted with the 



situation, and while I do not desire to at- 
tempt the ramifications of the mathematics 
of the gas relations, I would be gratified to 
have you state what is meant by absolute 
temperature. 

Buffalo, N. Y. J. G. S. 

The thermometer measures "sensible 
temperature." The range of the ther- 
mometer is limited. The sensible tempera- 
ture extends to absolute zero, although ther- 
mometers not being so designed as to read 
to the absolute zero of temperature, have 
a zero within practical limits, basing the 
same upon the melting point of ice, or the 
freezing point of water, which is : 

32 degrees on the Fahrenheit scale, 
o degrees on the Centigrade scale, 
o degrees on the Reaumur scale. 

The zero point on the Fahrenheit scale 
is therefore 32 degrees below the melting 
point of ice. 

The absolute zero i reckoned from the 
boiling point of water, which is : 

212 degrees on the Fahrenheit scale, 

100 degrees on the Centigrade scale, 
80 degrees on the Reaumur scale. 

Considering the absolute zero it is 373.1 
degrees Centigrade below the boiling point 
of water, from which taking 100 degrees 
Centigrade as the difference between the 
boiling point of water and the melting point 
of ice, and it may then be said that the ab- 
solute zero is 273.1 degrees below the melt- 
ing point of ice. Scientists prefer to use 
the Centigrade scale in dealings of this 
character. In describing the absolute zero 
as o on the absolute scale It is claimed to be 
the point at which the volume of the per- 
fect gas vanished. 



Wants Agency of Car That Will 
Climb the Mountains 

Editor The Automobile: 

[2,690] — I would like to know one of 
the best makes of automobile companies 
that I could obtain the agency for. I want 
to sell them and want a good one, not too 
high-priced; one that will climb the hills 
and mountains well with lots of power. 

Marlinton, W. Va. J. A. Hoover. 



Compression Leaks Through 
Defective Priming Cocks 

Editor The Automobile: 

[2,691] — I purchased an old second-hand 
car at a small cost expecting that I would 
be able to get a certain amount of service 
out of it, but the motor shows very little 
power, due perhaps to leakage of com- 
pression more than anything else, and more 
or less of this leakage, according to my 
observation, is through the priming cocks, 
which look to me like the ordinary kind 
that serve on the gas jets in my house. 
What is the best type of priming cock to 
use on motors? 

Chicago, 111. Subscriber. 

By referring to Fig. 4 of a priming cock, 
it will be seen that the handle is weighted 



so that when the cock is closed gravity 
will hold it in the closed position, and a 
spring is employed on the end of the valve 
stem for the purpose of keeping the plug 
to its seat, thus preventing leakage and 
trouble in operation. You should have no 
trouble in the purchase of fittings of this, 
type. 



Water Boils, Engine Overheats, 
Knocks on Second Speed 

Editor The Automobile: 

[2,692]— Kindly tell me what is wrong 
with a motor that knocks while taking a 
grade on second speed and continues to 
knock after spark has been retarded, at 
the same time fires in muffler both before 
and after spark has been retarded, then 
boils water out of radiator and balks. On 
the level motor runs well except for ten- 
dency to overheat. 

Fredonia, N. Y. Stalled. 

Pre-ignition is the cause of your trouble, 
due to presence of carbon deposit inside 
the cylinder or an over-rich mixture and 
the points of the spark plugs remaining in 
an incandescent state. All the symptoms 
point to the latter, which will cause deposit 
of carbon in a very short time. 



Question Respectfully Referred 
to the Makers 

Editor The Automobile: 

[2,693]— Being a reader and subscriber to 
The Automobile I would like to know in 
your next issue which has the fastest 
records, the Remy magneto or the Bosch, 
and which is the best magneto? 

Lead City. Floyd Klopp. 




Fig. 4— Showing a well-designed priming cock 
for use in the cylinder of a motor and a spring on 
the stem to keep the plug from jarring off of 
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Meeting' Recurring' Troubles 

Presenting a Series of the Most Probable Cases 

A series of correlated short stories, accompanied by diagrams and characteristic illus- 
trations, including the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 




Fig. 73 — Section of a 
cylinder through 0 
valve, showing a Gut- 
ter bar in place and 
o tring cnttir adjust- 
td to take metal of 



the va, 



cy/ia 
■atve 



teat 



Valves May Be Kefinished in a Dull Peess— 
The coat of making repairs in the average poorly 
equipped repair »hop is considerably in excess of 
reason, and this is in the face of the fact that 
an ingenious repairman 
would be able to do the 
best class of work even 
with a poor selection of 
machine tools, and in 
illustration of this 

Eoint reference may be 
ad to Fig. 72 snow- 
ing the section of a 
cylinder through the 
valve with the valve re- 
moved and a cutter bar 
inserted so that the 
wing cutter is in the 
position of facing off 
the surface above the 
seat of the valve, the 
cutter being guided on 
the top aide of the 
work by means of a 
plug that is screwed in 
place of the regular 
valve cover. The cutter 
bar is a piece of cold- 
rolled steel with the 
cutter inserted through 
a round bole that is 
bored through the 
diameter of the bar, 
and the set-screw shown is used to lock the cutter 
down after it is adjusted out so that the cutting 
edges are in a position to do the work for which 
they are intended. After facing off the excesses 
of metal above the seat, 
the cutter bar is re- 
moved and a cutter bar, 
as shown in Fig. 73, is 
substituted so that the 
cutter ground to an 
angle of 45 degrees is 
lowered down against 
the valve seat for the 
finishing of the same. 
These are all perfectly 
simple operations and 
the work may be done 
in a drill press, setting 
the cylinder on the 
platen of the same and 
inserting the cutter bar 
in the socket of the 
drill press spindle, for 
which purpose the up- 
per extremity of the bar 
is given a Morse taper, 
agreeably to the size as 
indicated by the drill 
press available, or a 
three-jaw chuck may be 
used if the occasion re- 
quires. There are a 
considerable number of 
operations that may be done on a drill press, and 
it is one of the relatively inexpensive tools that 
may be had for use in an unpretentious garage 
repair shop. 




Pit. 73 — Section of a 
cylinder through a 

valve, thawing a cut- 
ter bar in place and 
a milling cutter ad- 
justed to remove 
metal from the 
valve seat 



Steains ok Flywheels. — The strain on a fly- 
wheel rim due to centrifugal force is expressed 
by _ the formula S = .00005427WRN», in which 
S is the strain in pounds, W the weight of the 
wheel in pounds, R the mean radius of the wheel 
in feet and N the number of revolutions per 
minute. The formula is derived from this by 
finding the strain per square inch of sectional 
area of a cast-iron wheel, which would be 
Si = .000027V*, in which V is the velocity of 
the rim in feet per minute: it has been found 
that a tensile strength of 10,000 pounds is all 
that can be reasonably assumed, and taking a 
factor of safety of 10, 1,000 = .000027V, whence 
V : 1,000 -f- .000027, and V = 6,085. 

Taking into account the greater weight of steel, 
the strain per square inch of a steel wheel would 
be S, = .000029V*. The determining quantity is 
then the tensile strength of the steel to be used, 
divided by a reasonable factor of safety. A 22- 
inch wheel turning at 5,000 revolutions would 
have a peripheral velocity of 28,800 feet per 
minute, which would give a strain per square 



inch of 24,000 pounds. Whether this would be 
safe or not depends of course on the steel. 




Fig. 74 — Section of a 
cylinder with valve in 
the head showing the 
valve dropped down 
on the piston 



Valves in the Head Must Be Pkkvented from 
Deopping Down — The types of motors that are 
so designed that the valve mechanisms are in 
the head are usually 
arranged with cages, 
and the mushrooms of 
the valves are pre- 
vented from dropping 
down into the cylinder 
in the event of the 
breakage of the stem. 
Fig. 74 shows a valve 
mechanism in the head 
of a cylinder of the 
type eliminating the 
use of a cage, and, 
should the valve stem 
rupture, the mushroom 
and some part of the 
stem will tall into the 
cylinder and ruin the 
highly polished walls of 
the same long before 
the unfortunate owner 
of the car will arrive 
at a conclusion as to the 
source of his trouble. If the valves must be 
so placed that this difficulty is threatening, it re- 
mains to use the type of metal in the stem that 
will be the least likely to rupture in service. For 
this type of work it is more than likely that the 
stem should be of puddle iron riveted to a nickel 
mushroom. The nickel may be of the grade car- 
rying not less than 20 per cent, nickel, or of 
35 per cent, nickei, which is a regular brand, but 
there is nothing to prevent using nickel carrying 
over 96 per cent, of this element The puddle 
iron is a type of metal that will stand an enormous 
amount of shock and is little affected by tempera- 
ture conditions. This product is the nearest to 
pure iron that can be had in a commercial way, 
the composition being substantially as follows: 

Carbon. Silicon. Sulphur. Phosphorus. Manganese. 
0.05 0.20 0.01 0.011 0.35 
An inspection of this table of chemical contents 
shows a very small increment of carbon with sul- 
phur and phosphorus at a marvelously low ebb, 
and the other contents agreeable to the object 
sought. It is common practice among the makers 
of mediocre product to substitute Bessemer steel 
for puddle iron; it is cheaper, of course, and the 
carbon content is usually about 0.08 point, but the 
sulphur and phosphorus contents are always above 
0.10, and frequently as high as 0.18. A product 
such as this has no place anywhere in the makeup 
of an automobile. 



THEEE-roiNT Suspension, and Its Advantages. 
— By three-point suspension is meant the hang- 
ing or fastening of some one or more parts of an 
automobile by three points only, instead of the 
more usual four, six, or more. In hanging an 
engine from three points, for instance, this may 
be one in front and two at the rear end, or two 
in front and one at the rear. In actual practice, 
however, the former method is followed more 
often than the latter. The same, of course, ap- 
plies to transmissions, and other parts as well 
as to engines. 

The advantage of this form of suspension lies 
in the fact that at times one road wheel rises 
higher than the other by an appreciable amount, 
or sometimes both wheels on one side rise quite 
a little distance above those on the other side. 
This naturally twists and thus strains the chassis 
frame. The latter has, however, some slight 
freedom, but if the engine is rigidly bolted to a 
subframe by four or six points, when one side 
rises above the other, or when one side of the 
frame is twisted, the result is to twist the sup- 
porting arms of the engine. This may easily 
result in a breakage of the same. With the three- 
point suspension, on the other hand, the single 
point is pivoted and the whole thing may turn 
on that point. This allows the plane of the two- 
point-supported-end to twist out of the former 
plane, but carrying the engine with it as a whole, 
and consequently doing no damage whatever. 
There are other supposed advantages of this form 



of suspension, but this is the principal one. Ill 
some form or another, nearly every manufacturer 
uses the three-point suspension. 

That is to say, the three-point suspension for 
some one or more parts is used by many manu- 
facturers, who do not make much of it in their 
advertising or other literature, but the fact re- 
mains that suspension is a true three-point one, 
nevertheless. 



Coax Inseets Have Peculiar Meeit rot 
Clutches — In many of the older makes of cars 
the clutch designs were below the fitting require- 
ment, and the leather facings were applied to the 
cones of the clutches 
without the use of 
springs, the latter be- 
ing for the purpose of 
pressing the leather 
out radially, thus per- 
mitting it to engage the 
mating surface softly 
at first, but firmly in 
the long run. It it • 
simple undertaking to 
fit cork inserts into 
the leather, as indi- 
cated in Fig. 75, it 
being a mere matter of 
cutting circular holes 
in the leather at equi- 
distant points around 
the periphery, beveling 
the leather around the 
edges of the holes so 
that when the cork la 
cut into discs and in- 
serted in the bole the 
beveled edges of the 
leather will overlap the 
cork and prevent it 
from coming out. Even 
an excellent grade of 
linoleum will do this 
work, the latter being 
composed of cork, 
which is first ground 
fine and then mixed 
with a cementing ma- 
terial, after which It is 
rolled out under presses 
and the enormous pressure to which the mixture 
is subjected binds the particles of the cork into • 
firm relation with each other, to which relation 
they hold with great tenacity, and the cement 
used in this work is oil- and heat-resisting to • 
high degree. In relation to cork for use in 
clutches, and in brakes as welt, it has the virtu* 
of serving its intended purpose, even when lubri- 
cating oil is smeared over the clutching surfaces, 
and the coefficient of friction of the cork to 
metal is as high as 0.35 under the best conditions, 
and rarely falls below 0.25, even when oil is 
present on the surfaces. This high coefficient is 
attended by other efficacious qualities, and, re- 
membering that the coefficient of metal to metal 
is rarely equal to, 0.16 and quickly falls to 0.08 
if oil is present on the surfaces, it will be 
readily seen that the cork offers an excellent op- 
portunity to the repairman to take an automobile 
that has a poor clutch and make it work. 




Fig. 75 — Section of a 
flywheel and a cone 
clutch, showing the 
application of cork in- 
serts in conjunction 
with a leather facing 



Chemical Composition or Gasoline — Taking 
the chemical composition of hexane, C«Hu, as that 
of gasoline, its combination with the oxygen of 
the air to form carbon dioxide, CO to and water 
(or rather steam), H,o, may be expressed 2CsHu 
+ 190, = 12CO t + 14H.O. From the atomic 
weights of the elements involved, the weight of 
air necessary for the complete combustion of 1 lb. 
of C«H U is found aa follows: 

The atomic weight of C is 12, that of H is 1, 
and that of O is 16; thus the molecular weight of 
CsHu is 6 X 12 + 14 X 1 = 86; and the weight 
of the combining oxygen 19 X 16 = 304. Thus 
for the complete combustion of 1 lb. of CsHu, 
304 

— = 3.54 lbs. of oxygen will be required. Since 
86 

1 lb. of dry air at 60° F. and 14.7 lbs. pressure 

3.54 

contains only .23 lb. of oxygen, = 15.39 lbs. 

.23 

of air are necessary for the complete combustion 
of 1 lb. of gasoline. This mixture proportion of 
1 : 15.4 is known empirically to be that which will 
develop the highest temperature and pressure in • 
gasoline engine cylinder with a compression pres- 
sure of 70 to 80 lbs. 

Before proceeding to the heat necessary for 
fuel vaporization it should be determined at what 
lowest temperature the proportion of 1 of fuel to 
15.39 of air, as above, can be maintained. There 
is a definite limit to the amount of vapor that 
can exist in a unit volume of mixture at any 
given temperature. If the vapor is at a certain tem- 
perature and pressure, a lowering of the tempera- 
ture (the pressure remaining constant) will cause 
a condensation of some of the vapor, and conse- 
quently an impoverishment of the mixture. 



Si ccf.stinc a Good Takeup foe a Main Beake 
Rod— It is difficult to get the average owner of 
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Fig. 76— A turnbuckle 
fitted with a latch for 
locking the same in 
position, suggesting 
the use of this device 
for the lengthening 
of brake rods 



*a automobile to understand that, in the adjust- 
ing of the brakes, if the brake shoes wear down 
but a small amount 
this wear is multiplied 
in the ratio of 22 to 7 
as a primary consider- 
ation, and it is further 
accentuated due to the 
lever advantage of the 
toggle or the cam or 
the screw, depending 
upon which of these 
principles is used in 
the mechanism. It is 
desirable to have some 
means at hand whereby 
the length of the main 
brake rod may be 
changed, making it 
longer or shorter, as 
the exigencies of serv- 
ice would seem to indicate, but the means avail- 
able, as a rule, are too clumsy to attract the notice 
of an automobilist who merely wishes to ride in 
bis car and enjoy the service rather than to put 
on old clothes and crawl around under the car 
trying to get a vantage point for removing 
the cotter pins prior to the taking down of the 
yoke, so that the yoke end may be screwed out 
on the rod thereby lengthening the overall of the 
same. A very simple idea that is used on Lozier 
cars is shown in Fig- 76. It may be contrived 
by a man of no great skill if he will take a 
suitable size of turnbuckle and flatten down one 
arm of the same and thereafter drill a hole in 
the* flattened part to accommodate a latch which 
may be fashioned out of a piece of flat steel; with 
this device in place, if an adjustment is to be 
made, all that remains is to unlatch the turn- 
buckle and give it a few turns in one direction 
to shorten the length of the rod and in the 
opposite direction to increase the length. When 
the adjustment is made the latch may be snapped 
back into the position of locking, thus preventing 
the turnbuckle from drifting during service. 

Viscosity of Gasoline Lowbred by Tempera- 
ture Increase. — Temperature assumes a great 
importance as affecting mixture proportions, ». 
variations in the temperature of the liquid fuel 
within the nozzle. Gasoline is commonly thought 
of as having a very low viscosity. This is true, but 
the viscosity of gasoline is lowered quite rapidly 
with temperature increases. The comparative 
weights of gasoline of .71 sp. gr. flowing through 
the same passage and under the same pressure a dif- 
ference, with variations in temperature, are given 
in the follow-"": 

Temperature °F...50° 59° 68° 77° 86° 95° 
Weight in unit time. 1 1.073 1.145 1.212 1.27 1.335 

With the fuels of higher specific gravity the 
increase in quantity with increase in temperature 
assuredly is higher. 

The above change in the weight discharged 
with change in temperature throws some light 
upon the tendency of carbureters supplied with 
heated air from a chamber about the exhaust 
manifold to "lose" their adjustment. With heat- 
ed air supplied in this way it has been repeatedly 
observed that the temperature of the air entering 
the carbureter will vary as much as 30° F. under 
changing conditions of running, the surrounding 
atmospheric air being at between 70° and 75° FT 

Since in most carbureters the greater portion 
of the nozzle is so placed as to be directly in this 
heated air column, it stands to reason that the 
temperature of the nozzle walls, and consequently 
that of the fuel flowing through, will follow that 
of the air with a difference of but a very few de- 
grees. If a constant initial air temperature could 
be maintained through the main air port, it would 
make no difference what temperature was em- 
ployed, but with the exhaust manifold as the 
source of heat it is an impossibility, since its own 
temperature will vary from 300° to over 1,000° F. 

Of course the velocity of the air through the 
heating chamber will vary so that the higher ve- 
locities will be simultaneous with the higher tem- 
peratures, and this will tend toward constancy of 
temperature, but the relationship of the velocity 
to the temperature cannot be made such that a 
given temperature will be maintained to within 
more than 10° or 15° F. 



Pedals Should Be Prevented from Swinging 
Too Far in the Direction of the Driver's Seat — 
Pedals placed to actuate the clutch and braking 
mechanisms on automobiles play in a slot in the 
footboard, and the arc 
of travel in the direc- 
tion away from the 
driver's seat is con- 
trolled by the takeup 
whereby the clutch or 
the brakes are actuated. 
But in the opposite di- 
rection there is nothing 
but the slot in the foot- 
board to limit tbe travel 
of the pedal, and in 
quite a number of the 
older types of cars the 
footboards were made 
of wood and the slots 
were cut with a con- 
siderable inc-ease in 
the number of degrees 




Fig. 77— A latching de- 
vice for use on a 
pedal to prevent the 
same from traveling 
too far back 



in the arc described, as the designers no doubt 
claim to afford a suiriciency ot tlic arc 01 travel, 
and a measure of the same to spare. It is an- 
noying to have the spring pull the pedal so far 
back that a cramped position must be taken in 
order to get the foot onto the pedal. An over- 
hauling latch, as shown in Fig. 77, would obviate 
this difficulty, and, as will be understood, the 
latch would not interfere with the working of 
the pedal in the forward direction, but the feet 
of the two members of the latch would engage 
as the pedal swings back, thus preventing it from 
swinging beyond a certain predetermined distance. 
This would save placing dependence upon a slot 
in a footboard. 



Compound for Nickel Plating Brass Surfaces. 
— In the latest method of nickel plating all that 
is necessary is to prepare the rubbing powder and 
apply it, using a wet rag. The powder is com- 
pounded of: 

Nickel ammonium sulphate 60 parts 

Metallic magnesium 3 parts 

Chalk 30 parts 

Talcum powder 7 parts 

The process is electrolytic; magnesium, be- 
ing highly electropositive, forms the anode, while 
the surface to be coated forms the cathode. Due 
to the "local action" set up when this compound 
is applied to the metallic surfaces to be plated 
the nickel in the solution will plate onto the sur- 
faces just as well as when the plating is done in 
the conventional way. 

The metallic magnesium particles must be pro- 
tected from oxidation, and this is accomplished 
bv bathing the particles of magnesium in a bowl 
of any wax that will dissolve in gasoline, as 
resin. The wax will form a protecting coat over 
the magnesium, but when the plating mixture is 
being rubbed onto the parts to be plated, the wax 
will be detached from the surfaces of the mag- 
nesium particles so that it is not a detriment in 
any way. There is no other complication to con- 
sider, and the plating powder may be mixed and 
stored until it is desired for use. 



Clutch Spinning Inteefeees With Sliding 
or Gear. — Some clutches are of large diameter 
and so heavy that the stored energy is more 
than can be disposed of in a short time. It is 
impossible to slide the gears before they are re- 
duced to nearly the same speed and the flywheel 
effect of the clutch interferes with this demand. 
There is only one way to apply a remedy and 
that is to attach a "drag" to the clutch. This 
can be done by finding a surface for a small 
brake-shoe and figuring out a motion for manip- 
ulating the same. The drag should come on just, 
as the clutch is released. Cork inserts in the 
face of the drag will make it work better than it 
will if the contact is metal to metal. 




Fig. 78 — Diagram of 
the wiring of a spark 
coil, showing connec- 
tions to the conden- 
ser, battery and spark 
plug 



The Use or a Condenser in Connection with 
a Spark Coil — The function of the condenser, as 
it is employed in a spark coil, has been variously 
stated by many authors, but it is doubtful if auto- 
mobilists are familiar 
either with the design 
and construction of the 
condenser or with the 
facts in relation to its 
use. Fig. 78 is a dia- 
gram of a spark coil 
showing the condenser 
D composed of laminae 
of tinfoil with interven- 
ing laminae of oiled pa- 
per or other insulating 
material, the connec- 
tions of the tinfoil be- 
ing as shown. In con- 
necting up the con- 
denser to the spark coil 
one leg of the con- 
denser connection goes 
to tbe battery and the 
other leg of the con- 
denser connection goes 
to the lead of the sec- 
ondary winding of tbe 
coil as it passes to the contact button V. Tbe 
contact R is in the trembler, and the high tension 
coil is designated as C and S, while the low 
tension coil is identified by the letter P. The 
spark plug G has a lead to the other end of the 
high tension coil. It is the function of the con- 
denser to prevent destructive arcing at the con- 
tact points and to fatten the wave of electromo- 
tive force which has the effect of swelling the 
wave of the resultant current so that the useful 
power in watts of the coil is increased without, 
however, burning out the contact points. If the 
condenser breaks down, or if an open circuit de- 
velops in its leads, this fact will be indicated by 
the drawing out of a hot spark at the contact 
points and they will be dissipated with consider- 
able rapidity in consequence. Moreover, tbe 
efficacy of the spark-coil will be largely diminished. 
The condenser is capable of . doing this useful 
work on account of its capacity for an electric 
charge, and its further ability to deliver the same 
back into the system at the propitious t instant. 
Tbe condenser, being made of relatively thin sheets 
of tinfoil that are insulated from each other by 
oiled paper, or fabric, is a delicate device and 
it must be protected from dust and dampness or 
shock in order to preserve its functions. 



Metal foe Bearings. — A very good, metal for 
bearings, and one that should give satisfaction, is 
Fahrig metal. The composition of this metal Is 
substantially 90 per cent tin and 10 per cent 
copper. There is a very small amount of im- 
purities in either metal, but not sufficient to ma- 
terially alter these percentages. New metal must 
be used, otherwise the proportions cannot be cor- 
rectly ascertained. This table shows some of the 
properties of Fahrig metal: , 
Crushing strength 38,500 pounds per square inch 
Tensile strength.. 20,500 pounds per square inch 

Elastic limit 3,600 pounds per square inch 

Molecular temperature 1,000 degrees Fahrenheit 
Anti-friction angle 77 degrees 

In casting Fahrig metal it should be covered 
with charcoal and heated to a dull red before 
"teeming." 




Fig. 79 — Showing a 
snug fit of the bead 
of a casting in a 
clincher rim 




Fig Sly— Showing a 
clincher rim that is 
too small for the 
case 



Tire Life Is Largely Dependent Upon the 
Shape of the Clinchers — In the course of time, 
as inventors licensed their many ideas and for trade 
considerations, many shapes were given to clinch- 
ers and the beads of 
tires were in great va- 
riety. The result in 

?ractice may be in- 
erred and chance has 
much to do with the fit- 
ting of the beads of tbe 
cases in the clinchers of 
tbe rims. Obviously, 
the beads of the tires 
will grow "corns" if 
tuey are pinched by the 
clinchers, and certainly 
tbe pinching propensity 
will be present in every 
instance of a poor fit. 
Taking Fig. 79 as an 
example of a snug fit 
of the bead of the cas- 
ing with the clincher, 
and comparing this fit 
with Fig. 80, it will be 
seen that the dimension 
of tbe head at F is 
greater than the space 
afforded by the clincher 
and the curl of the 
clincher at C affords a 
knife-edge which will 
quickly cut the fabric 
and the gum so that the 
bead through the sec- 
tion A as it is forced into 
the cavity for the dis- 
tance D will be crushed. 
The clip G is also a bad 
fit, under the circum- 
stances, and a tire that 
is required to serve un- 
der these conditions is 
scarcely likely to. give 
a .good account of itself. 
Fig. 81 shows the bead 
of the clincher as it is 
pressed into the cavity 
tor the distance D, and 
it indicates how the 
edge of the clincher at 
C bites into the wall of 
the rim and the bead is 
also indicated as it is 
crushed into the cavity 
at A. Fig. 82 shows 
the clincher somewhat 
expanded so that . the 
cutting at C is avoided 
and there is room for 
the bead at A, thus sav- 
ing the fabric at the 
points BB, but even 
this fit is poor since the 
shape of the rim at the 
junction of the clincher 
fails to accord with the 
contour of the bead over 
tbe bearing surfaces. 




Fig. 81 — Showing the 
clip pressing the bead 

Sf the case into an 
l-fitting clincher. 




Fig. 82 — Showing a 
clincher rim that is 
large enough for the 
case, but the shape 
does not conform to 
the contour of the 
bead 




Fig. 83 — Showing a 
clip that is too large 
for the clincher 
pressing the cast 
against the curled 
edges of the rim 



Fig. 83 shows the clip 
~ pressing the beads 



into the clincher, and 
the clip, being too large 
for the work, causes the 
rim to cut at the curl 
C against the fabric B, 
compressing the bead A, 
thus indicating that the 
clip G should be used in a tire with a clincher of a 
greater distance E, and that the distance D should 
be somewhat greater than it is; moreover, tbe 
distance N should be slightly increased. There 
are a large number of clinchers of this class in 
use, they having been employed prior to the in- 
troduction of detachable and demountable types 
of rims, and the practice in these days of adopt- 
ing tires of a larger section for a given diameter 
must accentuate these troubles so that tire life 
falls below a reasonable expectation. 



Formula to Follow in Turning Baume to 
Specific Gravity. — 

14S 

Specific gravity = at 60° Fahrenheit 

145—° Baume 
e. g. 15.0 Baume 1 — 1.115 specific gravity. 
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Peeps Thro' Gog'g'les at Distant Lands 

What tHe Foreigners are Doing in Automobiling 



The United States Government, through its Consular 
Service, has facilities for gathering all sorts of trade 
information. Many interesting items concerning the 
automobile and allied industries in foreign countries, 
along with the opportunities for trade extension as 
they arise, are set forth. 

JAVA, that East Indian Archipelago Island, with its fertile 
valleys and, with the exception of Hawaii, the possessor of 
the largest volcano in the world, is particularly favored by 
Nature with good roads, as if in anticipation of affording 
automobi lists suitable highways. A bright sign of the times is 
found in the fact that the taxicab is working its way the entire 
length and breadth of this slim strip of Indian Ocean land. A 
number of public motor-car services have been opened within the 
last month, notably between Benkollem and Palembang; Indram- 
ajo and Cheribon; and Deli and Asham. Service has also been 
established at Sourabag and Batavia. 

Bombay is rapidly keeping pace with the world's spirit of 
enterprise, especially in the matter of providing municipal 
utilities. The city authorities have adopted the use of the auto- 
mobile for the fire brigade. The first engine arrived a few days 
ago and has already been put into successful commission. It is a 
gasoline motor, modernly equipped with a rurnable fire-ladder 
built in four sections. At such times as the ladder is not in use 
it is carried horizontally above the automobile chassis. The ma- 
chine easily attains a speed of from twenty to thirty miles over 
level highways. 

The Portuguese Government has announced that, hereafter, 
complete automobiles will be obliged to pay a customs duty of 
$32.40 on the Cape Verde Islands, that famous group of ten, in" 
the Atlantic Ocean, 200 miles west of Africa. Repair parts in- 
tended for use of automobiles already in commission on the 
Islands will be admitted free of duty. A duty of 5 per cent, ad 
valorem is placed on gasoline. 

A schedule just made public in Berlin shows that the re- 
ceipts of one public passenger-carrying concern, the Berlin Gen- 
eral Omnibus Company, rose 187 points in 1910, as compared 
with the 1009 income. Although it is an established fact that 
the earnings of the buses increased 18.8 per cent, during the 
same period, the expenses also increased 20 per cent. Berlin 
dealers explain that this is not remarkable, in view of the high 
price of rubber tires. 

Sir C. Henry has just introduced a bill into Parliament which 
seeks to enact that the owner of an automobile in England shall 
neither let, lend or permit his machine to be employed for the 
purpose of carrying electors during election times to or from 
the poll of any election district. Should he knowingly permit 
such use of his automobile, he shall be adjudged guilty of av il- 
legal act. 

The London municipal authorities have just issued figures 
showing that 170.101 persons resident in London in 1010 took out 
motor-car licenses, this being a gain of 4,883 licences over the 
previous year. The amount of income from these licenses was 
about $960,000, or $170,000 in excess of the sum realized in 
the year 1909. Of this sum, about $100,000 is accounted for by 
the new system which is in vogue of taxing automobiles accord- 
ing to the horsepower with which the machine is credited. 

In England they have a way of doing things which redounds 
to the benefit of the public at large. For example, the amount of 
taxes paid on account of automobiles and gasoline is hereafter 



to be devoted to widening the roads at spots which are considered 
dangerous; making improvements at corners and junctions; 
building new bridges, or reconstructing old ones ; treating 
macadam roads with tar-spray; and resurfacing these highways. 
With the approval of the Treasury, the Road Board has made 
advances to the County Councils of the various municipalities 
of England, and to other highway authorities, notably in Linlith- 
gow, Lincolnshire, Northamptonshire, East Suffolk, Oxfordshire, 
Essex, the Isle of Ely, West Sussex, Norfolk, Cheshire, Pem- 
brokeshire, Shropshire and Rutlandshire. The list which has just 
been issued is the second published since the plan went into effect 
a few days ago, the present list referring to an appropriation of 
$345,000. 

In the event of an American house intending to open up a 
business in Germany, it may be to the firm's advantage to or- 
ganize under the German laws. At present, the German busi- 
ness of some American mechanical specialties is being car- 
ried on under the Imperial laws. Not only from a commer- 
cial standpoint, but in a legal sense such a course has been 
found to the American manufacturer's advantage. It has the 
effect of preventing prejudice to arise against the foreigner. 
Besides, local dealers are apt to take hold of the American 
product with a greater amount of faith in the product Of 
course, the organization under the Imperial laws leaves the 
incomer liable to suit the same as a German concern. This 
has a disadvantage. 

Germany, with 60,000,000 population has on her registration 
lists 46,922 passenger automobiles (the 1910 census) as compared 
with 39,475 in 1909; 34,244 in 1908; and 28,815 in I9°7- There 
are 3,019 commercial cars at the present time, against 2,252 in 
1909; 1,778 in 1008; and 1.211 in 1907. 

Germany's gain in automobiles of from 16 to 40-horsepower 
was 200 per cent, from 1906 to 1910. The 16-horsepower ma- 
chine has gained 120 per cent. 

Germany has scored fewer accidents due to the automobile 
during each succeeding year since 1907 although the volume 
■naturally has increased greatly. This is ascribed to two reasons : 
The constantly growing reliability and stability of the automo- 
bile; and the enlargement of the capabilities of drivers. The 
number of accidents for the year ending in September, 1907, was 
2419, as compared with 2,945 in I9JO, although there had been 
an increase of more than 10,000 cars during this same period. 

Germany had only 127 automobiles of over 40-horsepower in 
January, 1910, the number in 1907 having been 54. That which it 
known in America as the high-power automobile is not popular 
in Germany. 

Madrid, Spain, purchased 326 automobiles in 1910, thus bringing 
the total number in the city, according to registration figures, up 
to 1,051 — practically all of European make. The Spanish 
Government is doing everything in its power as a nation to make 
automobiling a popular pastime. That is, the Government is 
paying out huge sums for the building of roads. This fact, 
coupled with the growing custom for automobiling since the 
sporty (and very popular, in spite of adverse reports) young King 
began to set the pace and blaze the way in which so many of the 
people are following, is having the effect of rapidly changing the 
opinion of those conservative old Dons who have reveled in 
horseflesh, if for no other reason than to see the poor horse 
gored by the mad bull. But the automobiles sold in Madrid— or 
in any other part of Spain — are in the main not American made. 
Nor is the American automobile trade in Spain going to grow of 
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its own volition. The American manufacturer will find it in- 
cumbent upon himself to jump into the breach as an initiative 
and pioneer the work by degrees. Spanish dealers will not push 
American goods. This it not owing to the little unpleasantness 
which caused Americans and Spaniards to fire at one another 
across the land of Cuba, but rather to the fact that so long as the 
American manufacturer fails to emulate European manufac- 
turers the Spanish dealer will continue to encourage the sale of 
European-made automobiles and accessories. Capable, Spanish- 
speaking salesmen, a good display of machines and parts and 
plenty of supplies and parts in the event of breakdowns are in- 
dispensable factors in the building up of a trade in Spain. The 
European manufacturers never allow their stock of accessories 
to run low, being very careful to maintain branch houses in the 
Spanish cities. The shopkeepers having the management of 
these branches do not make any effort to collect for goods sold 
through their efforts. They keep a strict account of stock, and 
furnish the respective manufacturers with a statement of the 
goods with which they supply each dealer. The manufacturer 



draws upon the dealer at intervals for the amount due him. The 
European manufacturers also employ men in the locality whose 
business it is to bring their automobiles to the notice of prospec- 
tive customers. In this way they make it almost impossible for the 
intending buyer to inquire about American-made automobiles. 
Some of the American manufacturers are flooding the Spanish 
dealers with letters in which they ask the dealers to accept 
agencies on a cash-with-the-order-against-shipping-documents 
basis, and suggesting to the dealers that they should agree to 
sell a certain number of machines per month, by the year. All of 
this is a useless waste of stationery and postage. 

Holidays are the gala days for automobiles in Madrid. A great 
line of machines loaded down with the laughing members of out- 
of-door-loving families may be seen winding along the road going 
to the Guadarrama Mountain Range, which is thirty miles from 
the city, the outing parties being bound for the woods where the 
gay folks go in for picnicking. The most popular automobiles 
are the landaulet, the coupe and the limousine built for five, the 
runabout having yet to assert itself. 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, Rune, Hill-Climbs, Etc. 

June 6 New York City, Reliability Contest for Electrics on 

Long Island. 

June 7 New York City, Orphans' Day. 

June 8 Algonquin Hill Climb, Chicago Motor Club. 

June 10 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

June 10 .West Haven, Conn., Shingle Hill Climb, Automobile 

Club of New Haven and Yale Automobile Club. 

June 10 Philadelphia, Sociability Run for Electrics, Quaker City 

Motor Club. 

June 10-11 Chicago, 111. (Hawthorne), Track Races. 

June 14 Buffalo, N. Y., Orphans' Day, Automobile Club of Buf- 
falo. 

June 15-16 Chicago, 111., Fourth Annual Inter-Club Run, Chicago 

Automobile Club and Chicago Athletic Club. 

June, 15, 16, 17 Dayton, O., Midsummer Meeting Society of Automo- 
bile Engineers. 

June 15-20 Endurance Run, Canon City, Col., to Hutchison, Kan. 

June 16-17 Milwaukee, Wis., Track Races, Fair Grounds (Circuit). 

June 16 Washington, D. C, Motor Car Carnival, Washington 

Automobile Club. 

June 17 Ossining, N. Y., Hill Climb, Upper Westchester Auto 

Club. 

June 17 Portland, Me., Hill Climb, Maine Automobile Associa- 
tion. 

June 19 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 20-23 Detroit, Mich., Summer Meeting National Gas and Gas- 
oline Engine Trades Association. 

June 21-29 Glidden Tour, Washington, D. C, to Ottawa, Canada. 

June 20 St. Louis, Mo., Reliability Run, Auto Club of St. 

Louis. 

June 24 New York, Track Races, Brighton Beach (Circuit). 

June Denver, Col., Reliability Run, Denver Motor Club. 

June Norristown, Pa., Hill Climb, Norristown Auto Club. 

June Oklahoma, Reliability Run, Oklahoma Auto Associa- 
tion. 

Jul. 1 Riverhead, L. I., Road Race (Circuit). 
a \y j.3 Motor Contest Association's Catskill Run and Hill 
Climb. 

Tni- 4 Detroit, Annual Track Meet, Wolverine Automobile 

3 r Club. 

T u iy 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

Tulv 4 Denver, Col., Track Races, Denver Motor Clue. 

iulv 4 Port Jefferson, N. Y.. Hill Climb (Circuit). 

July 4 Worcester, Mass.. Hill Climb (Circuit). 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club, 
uly 8 or 15 Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 12 Indianapolis, Indiana Four-State Tour, Indianapolis 

Auto Trade Association. 
July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automobile 

Association. 

Tuly 29 Philadelphia. Track Races, Belmont Park (Circuit). 

July Amarillo, Tex., Track Races, Panhandle Auto Trade 

Association. 



Aug. 1 Chicago, 111., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 12 Detroit, Track Races, Fair Grounds (Circuit). 

Aug. 12 Philadelphia, Reliability Run, Quaker City Motor Club. 

Aug. 25-26 Elgin, III., National Stock Chassis Road Race, Chicago 

Motor Club (Circuit). 

Aug Denver, Col.. Hill Climb, Denver Motor Club. 

Sept. 1 Chicago, 111., Commercial Reliability Run, Chicago Mo- 
tor Club. 

Sept. 1 Oklahoma, Reliability Run, Doily Oklahoman. 

Sept 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. 4 Indianapolis, Track Races. Motor Speedway (Circuit). 

Sept 7-8 Philadelphia, Track Races, Philadelphia Auto Trade , 

Association. 

Sept 8 St. Paul, Minn, Track Races, State Fair (Circuit). 

Sept 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept 15 Knoxville, Tenn., Track Races, Appalachian Exposi- 
tion. 

Sept 16 Syracuse, N. Y., Track Races, State Fair (Circuit). 

Sept 23 Lowell, Mass., Road Race (Circuit). 

Oct 3-7 Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct 7 Philadelphia, Fairmount Park Road Race (Circuit). 

Oct 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicaga 

Motor Club. 

Oct 16-18 Harrisburg, Pa., Reliability Run, Motor Club of Har- 

risburg. 

Oct 19-21 Atlanta, Ga., Track Races. Speedway (Circuit). 

Oct Denver, Col., Track Races, Denver Motor Club. 

Nov. 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run, Quaker City Motor Club. 

Nov. 3 Savannah, Ga., Light Car Road Race (Circuit). 

Nov. 7-10 Los Angeles-Phoenix Road Race, Maricopa Auto Club. 

Nov. 9-11 San Antonio, Tex., Track Races, San Antonio Ante 

Club. 

Nov. 10 Phoenix, Ariz., Track Racer Maricopa Auto Club. 

Nov. 30-Dec. 2, 3. ..Los Angeles, Cal., Track Races. Motordrome. 
Dec. 25-26 Los Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

June 1 Bucharest, Roumania. Speed Trials. 

June 4 Trieste, Austria, Hill-Climb. 

T une 18 Boulogne, France, Voiturette and Light-Car Road Races. 

J une 25 French Light Car Race, Coupe des Voiturettes, Bou- 

logne-sur-Mer course. 

June 25-July 2 International Reliability Tour, Danish Automobile Club. 

July 5 (to 20) Start of the Prince Henry Tour from Hamburg, (jet- 

many. 

} uly 9 Sarthe Circuit, France, Grand Prix of Automobile Club, 
uly 13-20 Ostend, Belgium, Speed Trials, 
uly 21-24 Boulogne-sur-Mer, Race Meet. 

Aug 6 Mont Ventoux, France, Hill Climb. 

Sept 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept 9 Bologna, Italy, Grand Prix of Italy. 

Sept 10-20 Hungarian Small-Car Trials. 

Sept 16 Russian Touring Car Competition, St Petersburg »• 

Sebastoool. 

Sept 17 Semmering, Auitria, Hill-Climb. 

Sept 17 Start of the Annual Trials Under Auspices of FAutt, 

France. 

Oct. 1 .Gaillon, France, Hill-Climb. 
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SYSTEM is the direct road to success. In the working 
of freight automobiles for the delivery of goods 
The Automobile this week devotes its leading article to 
the questions of system, showing how the work may be 
carried on through all of its ramifications, picking up 
every detail and coalescing the whole performance, so 
that success, under such conditions, is assured from the 
start. Against this plan of operation is the happy-go- 
lucky idea of the merchant who thinks he will try a truck 
or two to see how good they are. The merchant 
who is guided by a rule-of-thumb and the so-called happy 
thought that leads him up to the experiment, will never 
know whether or not his investment is good or bad. 
There is another phase to the incidental way of trying 
out freight automobiles; if they are placed in the hands 
of the men who are in charge of the horse-drawn ve- 
hicles the idea cannot gain success, due to the fact that 
the men who will have charge of the operation of the 
freight automobiles will not only be lacking in skill, but 
they will harbor the impression that they must make a 
failure of the freight automobiles, the fear being that 
they will lose their jobs if horse-drawn vehicles are sup- 
planted by the more modern equipment. 



SPORT is having its day, and the race at Indianapolis 
represents the banner event of the year from the 
sport point of view. The Speedway at Indianapolis is 
the most thoroughly well-contrived place of its kind in 
the world, and the men who are backing the venture, 



having placed their money and their energies where 
racing automobiles are given the fullest opportunity to 
show their stamina, have done their part in the building 
up of clean sport. There is a diversity of opinion among 
the leaders in the automobile business, some of whom 
seriously question the value to the industry of racing 
automobiles, it being the case that a racing automobile 
has little in common with a stock car, but it is not believed 
that the leaders have discussed this matter on a sufficiently 
comprehensive basis to bring out all of the attending 
facts. The rules as formulated by the Contest Board 
provide for a technical examination accompanied by a 
statement of the makers of automobiles, all with a view 
to the proper defining of stock cars. The effort as out- 
lined by the Contest Board is praiseworthy in every 
respect, but the fact remains that a technical committee 
cannot tell whether or not the stock cars as defined are 
exactly like the stock cars that purchasers will get for 
their money, nor could any technical committee arrive at 
a definite conclusion without resorting to the use of 
photomicrographs of the steel used not only in the stock 
cars that go to purchasers, but in the stock cars, so 
called, that are used in racing, thus making a precise and 
sure comparison of the steels used in these two divisions 
of stock cars. 



A NOTHER way to settle upon the stock car status of 
automobiles that are used in stock car events is to 
send the Technical Committee of the Contest Board to 
the plants of the makers and let them pick out automo- 
biles at random as they are completed and standing on 
the floor ready to be delivered to purchasers. This plan 
would in no wise interfere with the preparation of these 
stock cars for racing, nor can there be any possible 
objection to the stripping of the cars and the doing of 
such other things as are allowed by the rules, so that the 
automobiles entered in a race will be advantageously 
placed. The real thing to guard against is the use of 
high-priced alloy steel in the cars that are entered in 
racing events, if this type of steel is not used in the 
automobiles that purchasers are apt to put their money 
into. This possibility would be guarded against by the 
simple expedient of letting the Technical Committee pick 
the automobiles that are to be used for racing out of 
the stock that purchasers draw from. The rules provide 
that there shall be a certain number of finished cars of 
the same model behind any automobile that is entered in 
a stock event, so that it would be no hardship on a 
maker were he required to permit the Technical Com- 
mittee to take from actual stock the automobiles that are 
said to be stock models. 



I NCREASING activity in motor designing marks the 
1 plans of the companies in many quarters, and this 
point is no more fittingly illustrated than in calling atten- 
tion to the new rotary valve motor that has just been 
brought to the surface at Detroit. That history repeats 
itself is also a point that this new motor shows, the only 
difference being that the broad idea as it was used in 
stationary work a matter of twenty years ago fell to the 
ground, due to failure on the part of the men who were 
responsible for the task, and to the fact that good cast- 
ings for motor cylinders were not then to be had. 
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Savannah Gets Grand Prize 

Big Officials From Savannah Confer With Vanderbilt 



On Monday night the members of the Motor Cups Hold- 
ing Company held a New York meeting as a result 
of which it was agreed to not only hold this year's 
Grand Prize Race over the same course as in 1910, 
but to use the Savannah course also in the holding of 
the Vanderbilt Cup race. The Motor Cups Holding 
Company was represented by William K. Vanderbilt, 
Jr., Henry Sanderson, Dave Hennen Morris and H. 
B. Anderson, while the following citizens of Savan- 
nah took care of the interest of that city: Mayor 
George W. Tiedemann, Harvey Granger, president 
Savannah Automobile Club; Frank Battey, Judge 0. 
T. Bacon, A. B. Moore and Arthur Solomon. 

IN view of the relation of the Automobile Club of America 
to international events, and under the agreement of the in- 
ternational clubs with the controlling body, it appears to be 
the case that the Savannah Automobile Club in arranging for 
the holding of the Grand Prix and the Vanderbilt Cup race at 
Savannah, found it opportune to confer with Mr. Vanderbilt 
and the officials of the Automobile Club of America, for which 
purpose A. W. Solomon, secretary, Harvey Granger, chairman of 
the contest committee, and Frank C. Batty, president of the 
Savannah Club, were in New York, and such progress has been 
made during the conference as would lend substance to the story 
that is being circulated to the effect that the "Big Classic" and 
its companion events will be held at Savannah, thus leaving the 
Vanderbilt course on Long Island out of the consideration alto- 
gether. For the purpose of convincing the officials here that the 
Savannah course woi'ld be fully protected, high county officials 
came well prepared to New York and assured the committee of 
the A. C. A. that military protection will be at hand if the sanc- 
tion goes to Savannah. Mayor Tiedeman of Savannah was in 
New York attending the conferences, and his assurance of protec- 
tion and his weight behind the plan undoubtedly had a marked 
effect upon the attitude of the officials of the A. C. A. in the matter. 

The best assurance of the ability of the Savannah Automobile 
Club to protect spectators and properly control the details of the 
events lies in the coming of Judge Moore, who is county commis- 
sioner, to New York, he having been present at the conference 
with the Motor Cups Holding Company. It is settled that the 
Grand Prize, which will be run under the sanction of the A. C. A., 
will go to Savannah. In relation to the Vanderbilt, however, since 
this event is under the control of the A. A. A., there are for- 
malities to be concluded before it can be said with certainty that 
the Vanderbilt Cup will be run at the same time and place. The 
idea that is being put forward is to hold the two events on suc- 
ceeding days, the Grand Prix to be handled by the officials of the 
A. C. A., who will surrender their position during the holding of 
the Vanderbilt Cup event, the latter to be run off under the direc- 
tion of the Contest Board of the A. A. A. 

The distinguished party of Savannahans, including the officials, 
Mayor Tiedeman and Judge Moore, having concluded negotiations 
with the officials of the Motor Cups Holding Company, went back 
to Savannah on the night of May 30, it being the case that Chair- 
man Butler of the Contest Board is at Indianapolis, Ind., in charge 
of the 500-mile Sweepstakes, and it is the purpose of the Savannah 
officials to arrange the general details of the big Savannah event, 
with the expectation that they will come back to New York at a 
date to be fixed in the near future for the purpose of conferring 



with the A. A. A. Contest Board relative to the sanction for the 
Vanderbilt Cup race. 

Among automobilists in Savannah, the news is already avail- 
able telling of the holding of these two events there, and the 
whole automobile fraternity is agog with interest; moreover, as 
high officials in New York have expressed an opinion, Savannah 
is the ideal place for the holding of these big races, due to the 
fact that the state and the city, with the co-operation of the 
county officials, are not only willing, but able to give the type 
of protection that seems to be necessary for the safe handling 
of these affairs. 



S. A. E. to Discuss Standards 

Comprehensive plans of reporting steel specifications will be 
presented to the engineering body when it assembles at Dayton. 
Ball bearings, also, in their relation to uniformity of sizes will be 
considered at the annual convention along with a mass of re- 
ports of sub-division committees on standardization. 

At the last meeting of the Society of Automobiles Engineers 
several reports were submitted by the divisions or sub-com- 
mittees of the Standard Committee. It was pointed out that the 
proposed specifications on iron and steel were tentative and sug- 
gestive and represented the work of the committee so far as it 
had been performed to date. 

In writing the specifications a system of reporting the elements 
that make up steel was adopted. These ran : I, carbon ; 2, man- 
ganese; 3, silicon; 4, phosphorus; 5, sulphur, etc. The idea was 
that all chemical laboratories would have their slips made in the 
same way, so that the engineers would get used to looking for 
the same element in the same place. All steels contain the ele- 
ments above named. 

The attempt was made to draw up the iron and steel specifi- 
cations practically for materials that can be bought for a rea- 
sonable price. There are finer materials and there are poorer 
materials than were specified in the report, but the attitude of the 
committee was that if the metals specified were properly heat- 
treated and properly applied in the automobile good results 
would be obtained. It was pointed out in the society meeting 
that higher grades of steel and certain alternate grades sold on 
the market and known to be satisfactory should be included in 
the specifications. It is fair to assume that they will be so in- 
cluded in the next report of the iron and steel division. 

Samples of steel can be obtained from a steel company and 
tested by the automobile manufacturer, who can then contract 
that the steel maker will furnish the same physical character- 
istics thereafter for the stated purpose. A growing number of 
automobile engineers are inclined to hold that putting the respon- 
sibility for producing the steel required on the steel manufac- 
turer would assure that the factor of safety in automobiles would 
be maintained at the standard which the peculiar conditions 
called for in the work demanded. That in this case the speci- 
fied chemical composition would have to be followed very closely 
to produce their result; also that if the question of supplying the 
necessary heat treatment of the steel was put up, better results 
would be obtained. 

There was considerable discussion on the subject of tolerance 
in the measurements of ball bearings, a matter in which there is 
great diversity of practice among the bearing manufacturers. 

It is likely that the society will have some authoritative meas- 
urements made of commercial bearings. 
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500-Mile Sweepstakes Run Off, 

Marmon Home with the Bacon — Lozier 




Fig. 1 — The entire field of forty cars coming down to the line in position behind the pacemaker Fig. 2— View of the straightaway above wire 



INDIANAPOLIS, May 30.— In the greatest automobile race 
ever run so far in the history of the industry, the Marmon 
entry No. 32 won the 500-mile International Sweepstakes 
to-day from the greatest field that ever faced a starter. The 
car was driven by Ray Harroun, whose retirement from auto- 
mobile racing has been periodically announced. The Marmon 
led for more than 300 miles, but at no time was far in advance 
of its rivals. 

Lozier, No. 33, driven by Ralph Mulford, was a good second, 
and but for some slow and clumsy work at the pits might have 
given the winner a little stronger argument. Third place was 
taken by a Fiat car, driven by David L. Bruce-Brown. A me- 
chanical mishap in the final round prevented a better showing. 

The specially-built 200 h. p. Mercedes, which is said to have 
cost Spencer Wishart $63,000, finished in fourth position, driven 
by Mr. Wishart. In fifth place came Simplex car No. 2, driven 
by De Palma, while in order following were National 20 (Merz), 
Amplex 12 (Turner), Jackson 25 (Cobe), Knox (Belcher) and 
Mercer (Hughes). 

When the finishing flag had been waved for these there were 
still fourteen other contestants on the track. 



It was a glorious day, cool and varied by alternate sunshine 
and clouds. There was sufficient breeze to make even Indian- 
apolis bearable, and almost 100,000 persons paid admission to 
the Speedway to witness the contest. It was a day of thrills, in 
which the climax came just before the leading car passed the 
half-way mark. 

For one tense instant 80,000 persons breathed groans of an- 
guish as four cars piled themselves up in a tangled heap at the 
south end of the pits. 

It was a moment pregnant with possibilities, and it marked the 
birth of a new hero. Case car No. 8 broke the steering knuckle 
passing the stand on its 87th round, and the car careened against 
the retaining wall in front of the judges' stand. Wobbling un- 
certainly, the car started out to mid-track, where with a lurch it 
threw L. Anderson, the mechanic, sideways from his seat Run- 
ning like a watch and well up with the leaders was the Westcott 
car No. 7, driven by Harry Knight. He was too close to the 
prostrate Anderson to avoid some sort of a disaster, and he 
chose to let himself and his car bear the brunt of it. With a 
powerful whirl of his steering wheel, Knight headed his car 
to the left and darted straight into the side of Apperson No. 35, 
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at the Indianapolis Speedway 

is a Close Second — Fiat on the Ri 




Fig. 3 — How guards prevented bridge accidents 



FiR- 4 — Ready for the start of the race — the forty contestants lined up in eight platoons 



which was undergoing tire changes. There was a terrific crash, 
which was witnessed by all the thousands ranged along the 
straightway. The Apperson turned over, throwing Herbert 
Lytle twenty-five feet and injuring his mechanic The injured 
Westcott car turned end for end in the air and dropped upon 
Fiat 18, which was standing south of the pits having a new drag 
rod installed. The impact was so great that it moved the struc- 
ture of the pits like the bending of a bow. 

For a moment it looked as if the race was finished right there, 
and the officials strove desperately to check the contesting cars. 

But the work of the Westcott had cleared the track of ob- 
stacles, and in another moment the signal to go ahead was given. 
Marvelous it may seem, nobody was seriously injured in this 
smash. The Westcott car would certainly have been among 
the leaders at the end had it maintained its excellent running. 
In practically 240 miles it had changed but two tires. 

The start of the race was one of the most interesting things 
about it. The field of forty was lined up in ranks of five, be- 
tween which 100-foot intervals were allowed. On the left of the 
front rank was Carl G. Fisher, President of the Speedway Com- 
pany, in his Stoddard-Dayton roadster, acting as pacemaker. 



When the word was given the cars moved out, keeping almost 
alignment at a rate said to be 40 miles an hour. All around the 
big oval the ranks swept in platoon formation until they reached 
the head of the stretch. There they closed distance, and before 
reaching the starting point each driver prepared himself to take 
the position he wished in the opening round. 

At the wire Mr. Fisher pulled out to the left, and the starting 
flag and bomb sent the field away on its long grind. National 
car No. 4 showed first in the lead, maintaining the pace for 
about three laps. The Mercedes entry then took up the running 
and stayed out in front for eight laps. Knox No. 15, which, 
by the way made the best showing of any Knox car so far in the 
supreme tests of speed and endurance, displaced the Mercedes 
and led at the end of thirty miles. Fiat No. 28, driven by Bruce- 
Brown, took up the running at this point, and with the exception 
of a momentary faltering which allowed National No. 4 and then 
Simplex No. 2 to lead for a little while, this car made the pace 
until half the journey was over. At one time No. 28 had a lead 
of miles. Reaching the half-way mark, the long, narrow, 
six-cylinder Marmon, guided by the veteran Harroun, glided into 
the lead and from there to the coveted point at which the magpie 
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flag announced the winner the sturdy Wasp stayed out in front. 

It was a fierce struggle all the way in, and the winner did its 
work so silently that few in the stands realized what was hap- 
pening until it happened. Sitting all alone in the narrow cock- 
pit of the Wasp and trusting to an adjustable mirror placed 
just in front of his eyes to warn him of the approach of any of 
his rivals from the rear, Harroun drove a masterly race. He 
was assisted in his work by Cyrus Patschke, who took the wheel 
for about 100 miles when the Marmon was working its way 
through to the front Patschke also assisted in driving the 
four-cylinder Marmon No. 31 when Dawson required relief. 
The winner experienced no mechanical difficulty, and went 
through with only four tire changes. The first prize and the 
prizes for which the car was eligible among the list offered by 
the accessory makers amounted to $14,250. 

The Lozier, which came second, was always prominent. Fourth 
place was as far back as the car was at any time after the 
ninetieth mile. In the last fifty miles Mulford kept shooting it 
along at better than 80 miles an hour, which naturally caused 
him to call at the pits for new tires rather frequently. Tire 
changes at the Lozier pit were not as fast as those enjoyed by 
others of the contestants. The replacement of a wheel proved 
costly in time to this car. 




Fig. 5 — The winning Marmon entering upon its last round of the Speedway 



Fiat 28 and Mercedes 11, the next two to finish, did their 
prettiest all the way. The foreign cars ran splendid races, but 
they were not good enough to win. Neither experienced special 
mechanical troubles until the mishap to the Fiat in the last 
round, which was the breaking of the spark lever on the wheel. 
Simplex No. 2 (De Palma), prominent throughout except for a 
few rounds while a new wheel was working into condition, was 
a distant fifth. The showing of the National trio was fair, but 
car No. 4, which exhibited dazzling speed in the early stages of 
the race, went out in the 123d round with a broken connecting- 
rod. No. 21 (Wilcox) did not get into the money, and the only 
honors captured by the team was sixth place, which fell to No. 
20, handled by Merz. Amplex No. 12, driven by Turner, made a 
creditable showing, finishing in seventh place. More was ex- 
pected of Turner's colleague, No. 44, than of the car that finished 
the race, because of the severe accident which nearly put Turner's 
car out of the running during the practice. No. 44 turned over 
on the back stretch in the thirteenth round, after losing a 
loosened tire. This mishap resulted in the only fatality of the 



day, as Sam Dickson, mechanic, was crushed to death under the 
car. Greiner, the driver, suffered a broken shoulder and other 
contusions and bruises. Jackson car No. 25 (Cobe) made a 
splendid showing and finished well in hand in eighth place. The 
Knox entry was ninth and the small end of the purse went to 
Mercer 36 (Hughes). The New Jersey car ran smartly from 
end to end, but did not have quite enough power to land higher 




Fig. 6— Fiat. No. 28, which broke its spark lever, but finished third 




Fig. 7 — Mercedes, No. 11, the 200-horsepower monster that failed to win 

in the list. The Case trio demonstrated high speed and reliable 
going qualities, but all three developed trouble with the steering 
gear, so it was reported. 

The Pope-Hartford pair failed to finish. Car No. 5 (Disbrow) 
lost ten laps through ignition trouble in the early stage of the 
race and was struck by Lozier No. 34 up the home stretch in 
the forty-ninth round. Both car No. 5 and No. 34 were put 
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out of the running by this mishap. Car No. 6 broke a torsion 
tube in the last half of the race, but was repaired in time to 
have finished, had it not experienced some trouble with its gears 
while the relief driver was at the wheel. 

The Buick pair did not get very far, dropping out after 
mechanical difficulties overwhelmed them. The Alco entry, win- 
ner of two Vanderbilt cups, negotiated a little over one-quarter 




of the race. No. 26 also failed to get into the honorable list of 
finishers, but No. 25 won its spurs after having some mechanical 
trouble with its steering gear. 

The toughest luck of the race fell to the lot of Marmon 31 
(Dawson). This car certainly would have beaten the Mercedes 
giant and perhaps the Fiat 28 if the "jinx" in the form of a 
broken radiator had not intervened in the final round. Dawson 
was obliged to stop his car up at the head of the stretch and 
watch the third and succeeding prize winners dash past him to 
victory. Not an atom of trouble had been experienced by the car 
from the start until the radiator sprung a leak. 

The Apperson was doing nicely when it was put out by the 
Westcott in the sensational jam in front of the stand. 

Simplex 38 (Beardsley) experienced clutch troubles and made 
the last few rounds in which it appeared with copper wire rather 
prominent in its mechanical parts. 

The Velie, while never a factor in the race, performed credit- 
ably for a car of its size and power. 

The showing of the Benz pair was very ordinary. Car 45 
(Burman) went through a series of tire troubles that must have 
proved discouraging. The most spectacular event in which either 
of the Benz cars took part was when Burman, rounding the 
first turn, threw his right front shoe. The heavy casing and 




Fig. 8 — Simplex, No. 2, always prominent, which took fifth money 




Fig. 9 — The "Wasp," No. 32, on the straightaway 

of the distance and retired from the race with burnt-out bearings. 

The showing of the Jackson trio was satisfactory, despite the 
tremendous handicap under which they ran. On Sunday a gaso- 
line fire in the garage in which these cars were stored almost 
destroyed them. The tires were burned off two of them and the 
insulation on one was badly melted. This probably caused the 
withdrawal of No. 24, from general debility, in the first quarter 




Fig. 10 — Lozier, No. 33, "beating it" in its final sprint for the place 

metal rim whirled out on the track in front of the car, mounted 
the steep embankment at the south side of the speedway and, 
striking the 454-foot retaining wall at the top of the bank, 
bounded high in the air and fell one hundred feet outside the 
course. Neither of these cars was in the first ten at the finish. 

The cars in the field were not necessarily "stock cars." The 
only qualifications required of them were that their pistons dis- 
placed less than 600 cubic inches and that they weighed more 
than 2300 pounds. Many of them measured the same as regular 
stock models put out by their manufacturers, but some were 
frankly and openly nothing more than special racing cars. 

The winner is a peculiar looking automobile. Its lines are very 
slender. The hood covers an engine having six cylinders, 4J4 
x 5 inches and measuring 477 cubic inches. Its stern is drawn 
out to a long sharp point, extending back probably 4 feet from 
the driver's cock-pit There is room for only one person in the 
car, and to this fact possibly may be attributed its freedom from 
tire troubles and mechanical difficulties. The Lozier car is said 
to be identical with the 1912 model put out by that factory. 
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There were three elements of supreme importance in the win- 
ning of the race. It was a terrific test of man, mechanism and 
good luck. The timing device suffered its mishaps, too. About 
midway of the race the wire broke, but was repaired before the 
round was finished. Later, however, it snapped again under the 
continued pounding of the racing cars and was disabled for 
many laps. The scoring was only partially satisfactory, although 
there was an occasional variation between the boards. The 
officials had little to do after the racers had started. In pre- 
paring for the event a meeting of drivers and mechanics was 
held in Tomlinson Hall, which was attended by the whole force. 
Mayor Bookwalter addressed the drivers and cautioned them to 
obey the rules. Carl G. Fisher also made a brief address, and 
the officials of the meet instructed the crews as to their duties. 
To this fact may be attributed the comparative safety with which 
the race was run. It scarcely seemed possible to conduct such 
an event with such a field under such conditions without killing 
a dozen. The constant passage of forty racing cars around the 
course caused the first turn to be bathed in oil, and after 300 
miles had been run the management caused the lower turn to 
be sprinkled with sand. 

In the first hour the leading car traveled 72J/2 miles. At the 
end of the second hour it had gone 150 miles; third hour, 222J4 
miles ; fourth hour, 295 miles ; fifth hour, 370 miles ; sixth hour, 
445 miles. The winner's time was 6 hours, 41 minutes and 8 
seconds. 

When Ray Harroun made his final dash, winning, and the 
race was declared closed, the excited throng were in a recep- 
tive mood, and the report was circulated of the death of S. 
P. Dickson, of Chicago, mechanic, who rode with Arthur Greiner, 
driver, of the Amplex "44." Eye-witnesses are authority for 
the statement that both rear tires burst at a curve, and Dick- 
son was hurled a great distance again'* 'he fence, and from 
all accounts, his death was instantaneous. The driver, Greiner, 



THE WINNERS IN THE GREAT 500-MILE INTE 



No. Car. Driver. Tires. 

33 — Marmon Ray Harroun Firestone 

33 — Lozier Ralph Mulford Michelin 

»8— Fiat D. Bruce-Brown " 

11 — Mercedec Spencer Wishart... 

31 — Marmon Joe Dawson Firestone 

a — Simplex Ralph De Palma... Michelin 

so— National Chas. Merz " 

1 a — Amplex W. H. Turner " 

15 — Knox Fred Belcher Fisk 

35 — Jackson Harry Cobe Michelin 
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had a narrow escape; the automobile was demolished. At the 
hospital it was learned that Greiner had a fracture of the arm 
and many contusions besides. 

C. L. Anderson, mechanician, and Joe Jagersberger, driver of 
No. 8 (Case) stopped at the pit for repairs, and having com- 
pleted the task were getting away, but the spectators were in 
a position to observe that there was something wrong, and 
Anderson, as he bent forward in his investigation, fell out of 
the car ; one of the members of the steering gear had been broken. 
The machines were passing with an interval of two seconds, and 
the spectators to the last man were given the shock of their 
lives, but Anderson got away. 

Then came the Westcott thundering along at top speed with 
Harry Knight at the wheel and John Glover, mechanician, sitting 
tight. Knight saw Anderson in his path, and accordingly clapped 
on the emergency brake, resulting in strange pranks on the 
part of the machine; besides doing a waltz to rickety time 
it leaped up in the air and came down on its back. In the melee, 
while Herbert Lytle and two mechanicians were busying them- 
selves on their Apperson car, the mad Westcott automobile grap- 




Hg. 11 — Testing the gasoline for uw in the 
race 



Fig. 12 — Scene at the finish when the winning Marmon went under the wire 
Fig. 19— The Jackson trio, including the car which captured eighth money 
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RNATIONAL SWEEPSTAKES AT INDIANAPOLIS. 
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pled the Apperson and hurled it partly into the Benz pit, which 
was occupied by four men, but they escaped. Lytle and his 
mechanician were the most interested spectators for the moment, 
but beyond slight scratches, they too, got away. In the mean- 
time, the Westcott car fetched up against a post and was 
wrecked. 

Knight and Glover were hurled through the air for a distance 
of 20 feet, and their present condition is best indicated in a 
special wire to The Automobile from the Methodist Episcopal 
Hospital at Indianapolis, as follows : 

Indianapolis, May 31, 10:01 A. M. — Knight most seriously in- 
jured with a possible fracture of the skull, abrasions, and 
nervous shock. Glover has a strained back with slight possi- 
bilities of internal injuries. House doctor reports have neither 
of these patients on the danger list. 

The other starters in the big race were: Case, driven by Lewis 
Strang, piston displacement, 284; Inter-State, C. B. Baldwin, 481 ; 
National, John Aitken, 589; Pope- Hartford, Louis Disbrow, 390; 
Pope-Hartford, Frank Fox, 390; Westcott, Harry Knight, 421; 
Case, Joe Jagersberger, 284; Case, Will Jones, 284; Stutz, Gil 



Anderson, 300; Buick, Arthur Chevrolet, 594; Buick, Charles 
Basle, 594; Fiat, Edw. Hearne, 487; Alco, Harry Grant, 580; 
National, Howard Wilcox, 589; McFarlan, Bert Adams, 377; 
Jackson, Fred Ellis, 355; Jackson, Jack Tower, 355; Cutting, 
Ernest Delaney, 390 ; Firestone-Columbus, Lee Frayer, 432 ; Mar- 
mon, Joe Dawson, 495; Lozier, Teddy Tetzlaff, 544; Apperson, 
Herbert Lytle, 546; Mercer, Charley Bigelow, 300; Simplex, 
Ralph Beardsley, 597; Fiat, Caleb Bragg, 487; Velie, Howard 
Hall, 334; Cole, Wm. Endicott, 471; Amplex, Walter Jones, 443; 
Benz, Robt. Burman, 520; Benz, Wm. Knipper, 444. 

Timing of 500-Mile Sweepstakes May Be Mixed 

Considerable doubt is being expressed among the automobile 
fraternity as to the accuracy of any times that may be given out 
as having been made at the 500-mile International Sweepstakes 
Race at Indianapolis. It is known that the wire from which the 
wheels of the racing cars sent the recording impulses to the 
automatic printing machine in the stand was broken at least twice 
during the course of the race. 

During the periods when the machine was out of commission 
the work of timing and scoring the cars had to be based upon the 
timing officers' personal efforts. The first break occurred early in 
the race and the officials announced shortly afterward that it had 
been fixed and that only half a lap had been lost. 

Later in the day, however, the continued impact of the racing 
machines caused the wire to break again and for an hour the tim- 
ing had to be "done by hand." 

Thus it was necessary to supply by human means the service of 
an automatic machine at least twice during the race and for 
those two periods, naturally there is no tape from which to check 
the scores. The score by laps was a sort of symposium in which 
many willing hands and young heads had a part. For instance, 
during the greater part of an hour the Lozier car No. 33 was 
carried on the press board as one lap ahead of the winning 




Fig. 14 — Knox, No. 15, making a gallant run for the wire 
Fig. 15 — Mercer, No. 36, which made a fine showing among the small cars 



Fig. 16 — Crowds fascinated by smash-up in 
front of the pits 
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Fig. 17 — Piece of the "trip-wire," showing how it broke during the race, 
putting the electrical timing apparatus out of commission for a time and 
interfering seriously with the accuracy of the automatic record 

Marmon, while the official slips showed that the Marmon was 
bowling along in front all that time. It was during at least a 
large part of this stage of the race that the automatic machine 
was out of commission. In explanation it was stated that the 
slips were correct and the board was at fault. 

One of the representatives of The Automobile called the at- 
tention of the officials to an error in the slips earlier in the race 
when these cards showed that Lozier car 34 was in third position 
at a time when the score board told of at least a dozen cars that 
were ahead of Tetzlaff's. No. 34 was considerably behind al the 
time noted and the officials made the correction. 

Delay in Announcing the Result 
Indianapolis, 5:50 P. M., May 31 — "Special Telegram to The 
Automobile — Official score not yet computed." 

Delay after delay has been experienced in the issuing of the an- 
nouncement of the official score of the 500-Mile Sweepstakes. 
Among the difficulties attending the digesting of the mass of 
figures involved, not the least is the failure of the electrical 
timing apparatus to maintain proper working order during the 



A. Taylor in a Brush, winner of Gregory cup for best mileage, Chicago 

fuel test 



running off of the race. The Automobile gives here a half- 
tone reproduction of a piece of the "trip-wire," showing how it 
parted during the race, thus placing out of commission the timing 
equipment, making it necessary to resort to personal methods of 
timing. It will be understood that the making up of the official 
score would be a relatively simple undertaking were it possible 
to rely upon the record. As the matter stands it is a serious 
question as to whether or not the official score will be out to- 
night; moreover, there is reason to doubt the accuracy of any 
score that may be patched up in view of the failure of the elec- 
trical timing apparatus at a critical moment. It is presumed that 
the "Contest Board" will put its stamp of approcal upon some 
sort of a score, but it will come too late to gain admittance to 
the columns of The Automobile as it goes to press. 

Indianapolis, 10:05 P. M., May 31 — Special telegram to The 
Automobile — Committee still deliberating. Pardington stated 
to the representative of The Automobile that he hoped to be 
able to give out information about 9 o'clock. The wire went on 
to state: "Do not print results as at first given without another 
wire of confirmation — there does not seem to be any doubt about 
Harroun winning. 

Indianapolis, Ind., June I, 1 A. M. (Special to The Automo- 
bile) — Dictaphones were in use to register the number of cars 
as they passed the judges' stand. An operator called the num- 




bers to the members of the timing committee. The officials have 
just sent for these records and had to fetch the manager of the 
local branch of the Columbia Phonograph Company, Thomas 
Devine, to help them unravel the tangle into which affairs have 
been precipitated. No report on score to-night. 



Chicago Motor Club's Fuel 
Economy Test 

Single-cylinder Brush wins the Charles E. Gregory Cup with a 
rating of 35.2 miles to the gallon. Two other cars exceeded 
30 miles to the gallon, the Hupmobile registering 33.9 miles 
and the Ford 33.6 miles. In the formula division the Moline 
won in the touring car class and the Grout in the roadster 
division. 

CHICAGO, May 26 — The annual fuel economy test of the 
Chicago Motor Club, which was held yesterday, stands out 
on the calendar as something out of the ordinary. It was a most 
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successful affair, attracting twenty-three starters, of which num- 
ber all but one finished. The run went to Milwaukee and back, 
a distance of 192 miles officially, but really several miles more 
because of the pilot getting off the route a couple of times. 

So far as straight consumption is concerned, three of the cars 
did better than 30 miles to the gallon, and the winner of the 
Charles E. Gregory cup, a single-cylinder Brush, landed the 
trophy with a rating of 35.2 miles to the gallon, the cup going to 
the car making the journey on the least quantity of gasoline. 
This was put up for any car regardless of class and provoked a 
pretty contest among the Brush, Hupmobile and Ford, there 
being only 33 ounces' difference between first and third. The 




W. J. Boone, in Moline, winner of touring car class under formula 

Hupmobile's mark was 33.9 miles to the gallon, while the Van 
Sicklen Ford registered 33.6. 

The entire contest, however, was built around the formula 
class, the handicap event which heretofore has been the only one 
carded. This year the club tried something new in the way of a 
development class, which was put on in order that manufacturers 
of carbureters might get a chance to make official tests of their 
devices. An eleventh-hour decision was to put on a free-for-all 
non-stock class in which only straight consumption figured. 

As results turned out, the formula division winners were the 
Moline in the touring car class and the Grout in the roadster 
division. The results were reached by means of the formula 
which divides the weight of the car with passenger load by the 
quantity of gasoline consumed as expressed in half ounces. 
Nine of the twenty-three cars ran in this division. In the touring 
car class the Moline had hard work beating the big Cunning- 
ham, winner of the fuel economy trophy in the 1,000-mile re- 
liability last fall, which weighed 5,390 pounds and which was 
beaten only .02 in the percentage column. The Moline averaged 
19.3 miles to the gallon and the Cunningham 12.8. The latter 
showed consistency in that this rating was just about what it 
did in the 1,000-mile run. The second Moline, running in the 
roadster class, turned in a card which showed 19.2 miles to the 
gallon, just .1 less than its larger mate. 

The Grout did remarkably well in the roadster class. Carrying 
a weight of 4,030 pounds it averaged 18.5 miles to the gallon, and 
had quite a margin over the Moline in the percentage column. 

The demonstration class proved one of the features of the 
contest and undoubtedly will be retained in the future. It proved 
a boon indeed for those carbureter manufacturers whose devices 




Chas. Ray held in Chalmers car which used kerosene as a fuel 

are not stock on certain cars who desire to ascertain officially 
just what kind of a showing they can make. This let in four 
makes of carbureters, the Vortex, Rayfield, Barry Iver and 
Toledo-Petre. No prizes were given in this and there was no at- 
tempt made to evolve any winners. 

The results, however, were interesting. A Corbin roadster 
scaling 3,310 pounds and fitted with a Vortex vaporizer turned 
in a card which shows it ran the 192 miles at an average of 27.4 
miles to the gallon. It is claimed by the owner of the Corbin, 
John F. Palmer, that in a boulevard trial he got 44.7 miles to 
the gallon. The Findeisen & Kropf Mfg. Co., of Chicago, 
maker of the Rayfield carbureter, had two entries in this class 
and another in the free-for-all. It turned a trump by sending 
out a Chalmers roadster which used kerosene as a fuel, and aver- 
aged 14.8 miles to the gallon. Its other entry was a big Rambler 
weighing 4,760 pounds, which did well with a rating of 15.2 miles 
to the gallon. The third Rayfield car was the little Hupmobile 
in the free-for-all class, which ran the single-cylinder Brush close 
with 33.9 miles to the gallon. 

Following is a resume of the results of the test : 



No. 

7 

9 

8 

6 



14 
11 
IS 
10 
12 



Swck Car, Class 1, Touring Cars, Formula Division 

Fuel in 

Car. Driver ounces. Wght. Percent. 

Moline Boone 1,272 3.600 2.82 

Cunningham Emery 1,920 5,390 2.80 

Staver Knudsen 1,466 3.690 2.51 

Halladay Johnson 1,836 3,980 2.16 

Stock Cars, Class 2, Roadsters, Formula Di.ision 



Grout 
Moline 
Midland 
Falcar 

Warren-Detroit 



Halbert 

Salisbury 

Pope 

Pearce 

Morehart 



1,327 
1,280 
1,523 
1,752 
1,558 



4,030 
3.500 
3,650 
3,950 
3.030 



3.003 

2.73 

2.39 

2.25 

1.94 



Miles 
per gal. 

19.3 
12.8 
16.6 
13.4 



18.5 
19.2 
16.1 
14.0 
15.8 



Development Class, Ron-Stock 



Car. 
Corbin 
Overland 
Rambler 
Oldsmobile 
Chalmers 



Carbureter. 
Vortex 
Toledo-Petre 
Rayfield 
P.arry Iver 
Rayfield (kerosene) 



Miles 

Fuel per 
Driver. Consumption. Wgt. gal. 
Bird 7 gal. 3310 27.4 

Bartholomew 9 gal. 6H or. 3540 21.2 
Garner 12 gal. 54 oz. 4760 15.4 
Percival 12 gal. 86 oz. 4470 15.2 
13 gal. 3670 14.8 



Free-for-All, Ron-Stock 





Car. 


Driver. 


21 


Brush 


Taylor 


19 


Hupmobile 


Findeisen 


16 


Ford 


Van Sicklen 


17 


Ford 


Hay 


22 


Cameron 


Gordon 


23 


Buick 


Hall 


18 


Ford* 


Lanahan 




•No. 18 had leaky gasoline tank. 



Fuel consumption. 

5 gal. 59 oz. 

5 gal. 84 y< oz. 

5 gal. 92 oz. 

7 gal. 32 oz. 

7 gal. 64 oz. 
13 gal. 56 oz. 
13 gal. 101 S oz. 



Miles per gal. 
35.2 
33.9 
33.6 
26.S 
25.6 
14.3 
13.9 



Digitized by 



Google 



1238 



THE AUTOMOBILE 



June I, 1911 



D 



The Week in Detroit 

A round of the factories there discloses an optimistic feeling re- 
garding the future of the automobile business. There is no 
longer a tendency to over-produce, the energies of the fac- 
tory organisations being devoted almost solely to refinement 
rather than an increase of production. The second-hand car 
problem is being carefully considered, and the near future 
may witness some drastic action toward its solution. 

ETROIT, May 29 — Activity in automobile manufacturing 
and cognate industries is everywhere apparent. New 
models are putting in an appearance in the streets, and rumors 
of new models are filling the air. Additions to factories are 
going up on every hand, and new establishments are being 
planned. All in all, the prospects for an entirely satisfactory 
1912 season in this center of automobile building are excellent. 

The new season's models will be much on the lines of last 
year's cars with improvements. Some cars are adding extra 
equipment for the same price. Self-starters and power tire 
pumps will form part of the equipment on some of the new 
models. One maker of four-cylinder cars will add a six-cylinder 
model to his line. 

Benjamin Briscoe, president of United States Motors, says 
that the prospects for the next year's business are very good 
indeed. The present output of the concern with which he is 
identified is 30,000 cars and trucks per annum, and he did not 
think this would be exceeded next year. The policy of the com- 
pany was rather conservative. It was not wise to fill all the 
orders that dealers thought they could take, but rather under- 
estimate than over-produce. 

Howard Coffin, designer of the Hudson car, is extremely opti- 
mistic as regards the outlook for 1912. No official announcement 
of the next year's models will be made till the end of June, 
and the different dealers handling Hudson cars were notified 
some time ago that it would be impossible for the factory to 
accept any more contracts for 191 1. It is not the intention of 
the company to make any sweeping changes in the next year's 
models. After a year's experience with the "33" such modifica- 
tions will be made as the light of experience has shown to be 
advisable in order to improve the product. The "33" will be 
the leader for the coming season, but the present output, which 
is between 5,000 to 6,000 cars, will be materially increased. 




Titan taxicab, a new type of cab introduced by the Central Motor Com- 
pany, which will greatly reduce taxi fares. Costs $850 and runs three 
miles at the usual cost of one mile 



The Packard Company is getting into its stride with 1912 pro- 
duction and daily new hands are being taken on to cope with 
the increase of orders. The slight falling off in last year's sales 
was partly due to two things — one was that some makers had 
over-produced, which unsettled the market; and the other was 
that, owing to the dearth of cars in the 1910 season, everything 
that was buyable was sold. The company is developing much 
new business in the South, where, according to one of the of- 
ficials, things are waking up. In the Northwest there should be 
a good year for the small car owing to the excellent prospects of 
good crops. In order to cope with the truck situation additional 
buildings have been found necessary, and with two new buildings 
available some of the room now used in the manufacture of the 
trucks will be ceded to the pleasure cars. Among next year's 
features stands pre-eminently the new six-cylinder car which has 
been placed on the market this spring. Another departure is the 
extension of the motor casing toward the rear and the method 
of enclosing the clutch mechanism, doing away entirely with 
aprons and pans. Other small changes have been made in the 
"30" model, but of such a nature that the parts of older cars 
are interchangeable with the new parts. This greatly facilitates 
the spare part problem. 

In order to meet the demand of the E. M. F. "30" and the 
Flanders "20" the E. M. F. Company will be compelled to in- 
crease the floor space in the main factory by taking in some 
as yet unutilized ground as well as adding two stories to two of 
the existing buildings. It is the intention of the company next 
year to increase the output, which now averages close to 100 cars 
per day. At the present there are 2,000 dealers handling these 
cars and by the opening of the season it is expected that this 
figure will be increased to 2,500. There will be no radical changes 
in next year's models, but such improvements will be incor- 
porated as will make the car simpler and more compact. Since 
the addition of the chemical and physical laboratory every piece 
of steel is tested to ensure its being up to' specification. The 
car demand, according to W. E. Flanders, is increasing all over 
the country, and there is every indication of a record season 
ahead. 

Very little change will take place in Chalmers cars for the 
ensuing year. It is the aim of the factory to improve the present 
product by adding refinements rather than by making sweeping 
changes. Hugh Chalmers, when asked for his opinion as to the 
1912 outlook, said that his company would not increase its pro- 
duction for the coming year, but that instead more attention 
would be paid to detail, if possible, than heretofore. The com- , 
pany is building approximately 6,000 cars this year, and con- ^ 
template doing the same next year. He considered that the 
buying would be brisk, but that makers should be "conservative." 
He thought that as the automobile business in this country had 
passed the critical period it behooved manufacturers to settle 
down to an even stride, and if anything steady their hands rather 
than over-produce. Buyers, he said, were becoming more dis- 
criminating, and it was no longer the outside paint and glamor 
that they looked for. but mechanical perfection. The real test 
of the cars was not .the quantity sold but the way they stood up 
after a few years' service. One of the necessities of the present 
situation is a good service department attached to the agents' 
and dealers' selling establishments. His company had arranged 
for ten such departments in different parts of the country where 
the buyer would be properly cared for and it would now be 
possible to obtain parts and replacements in any part of the 
United States within 24 hours after the receipt of a telegram. 

Mr. Chalmers was emphatic in denouncing the methods em- 
ployed by some dealers in endeavoring to obtain sales by al- 
lowing large sums for obsolete and decrepit second-hand cars. 
In his opinion it was better to lose the sale of a car than to take 
in trade a car that was not worth the money allowed for it. He 
thought that this year, despite the large sales, had not been a 
profitable one for the dealers, due partly to the fact that instead 
of ascertaining if they were making money on a transaction 
they were guided more by the number of cars sold. 
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It is the aim of the King Motor Company to build 250 cars 
by the end of September. The management sees no reason why 
any material changes should be made in the car for several years 
to come. The heads of the concern are of the opinion that the 
forthcoming season would unquestionably be a good one all 
round, and from present indications will be an exceptional one 
in the history of the automobile trade. To the present King 
models it is proposed to add a fore-door roadster with special 
provision for taking care of the spare tires. 

The size of the present factory where the Everitt "30" is being 
made has become too small to take care of the manufacture. 
With the present facilities about three thousand cars are manu- 
factured annually and it is the intention of the directors to con- 
tinue this amount for the next year. Since the company came 
into being, two years ago, but one model, the "30," has been 
manufactured. Next season will see the advent of another model 
which will be of higher power. The "30" will be continued with 
such refinements as have been deemed necessary to add for 
the autoist's comfort. , 

The addition to the present factory will be built in the near 
future at the back of the present premises. It will consist of a 
four-story structure 536 feet long by 68 feet deep. Wm. E. Metz- 
ger, secretary and treasurer of the company, is confident of an 
extraordinarily big season for the automobile business in gen- 
eral during the coming year, as there is a decided wave of pros- 
perity coming over the entire country after the effects of last 
year's tightness. During the preceding month parts manufac- 
turers have been laying in large stocks of material in order to 
handle the demands of an increased production generally. The 
personnel of the administrative force has been increased and 
road inspectors have been established all over the country to be 
at the service of Everitt owners. Numerous agencies have been 
established to handle the 1012 output, which with the addition of 
the new model is expected to figure about 4,000 cars. 

J. W. Drake, president of the Hupp Motor Car Company, was 
sanguine as to next year's business. The days of fictitious profits 
are over, he said, and buyers want value for their money. The 
warning that some makers had in the latter part of 1910 of the 
effects of over-production was timely and others would profit 
thereby in building well and not too much. He considers that 
the business is now on a safe basis, but that some companies 
were possessed of larger establishments than they required, 
which meant so much extra overhead expense. He is also of 
opinion that there are too many dealers who take cars in trade 
simply to sell a car without looking at the future, but that they 
would profit by their folly and be more cautious in the future as 
there is nothing like experience to teach a man. He remarked in- 
cidentally that, although the trade had settled down to a firm 
level, he did not think that automobiles would ever be sold in a 
large way on the instalment plan. 

Hamilton Carhartt, Jr., of the Carhartt Company, is of 
opinion" that the 1912 season will be a good one for the auto- 
mobile business. There is an increasing demand for the light 
powerful-motored car, especially in the East, owing to the bad 
nature of some of the roads. He expects that the production 
of the factory will be increased for next year and that they will 
have no difficulty in selling all that they can make. Plans for a 
new building have been prepared. 



New Single-Cylinder Taxicab Will Reduce Fares 

A big reduction in taxicab fares has been made possible by the 
introduction of a new type of taxicab, the first of which has ar- 
rived in New York from the Detroit factories of the United 
States Motor Company. The cab is known as the "Titan," and 
it embodies European features which have permitted extremely 
low fares compared to those charged in America. 

By the use of especially treated materials and exclusive body 
construction the weight of the cab has been kept as light as con- 
sistent with strength. Complete it only weighs approximately 
1,600 pounds. 



The Titan was made a two-passenger cab for the good reason 
that four-passenger loads are not profitable. They require 
larger, heavier bodies, heavier construction, as well as making 
tire cost and depreciation unnecessarily high. Most of the four- 
passenger cabs in use carry only two passengers the greater 
part of the time and the burden of expense falls on cab oper- 
ators. 

The body is an original creation of the Landaulet type having 
a single front seat with baggage rack at the driver's right. The 
seats and trimming are of rattan, which is immune from damage 
in rough usage, sanitary under all conditions and almost in- 
destructible. The floor boards, scuff plates and toe boards, inside 
and out, are aluminum matting, which makes for cleanliness, 
durability and continued good appearance. The lower inside por- 
tion of the body is also lined with aluminum. 

No frills or delicate ornamentations are provided, and destruc- 
tive passengers cannot cause damage. Instead of light silk 
curtains, the Titan has heavy expensive curtains like those 
used in Pullman sleepers. The glass in the windows is held in 
position with screw strips — not putty, consequently the cab is not 
laid up every time a window is broken. Thumb screws and felt 
keep windows rigid. The speaking tube is not a long cord, to 
be pulled off, but a stationary one-piece metal tube, which goes 
through the division post, between the two front windows. A 
neat top or canopy protects the driver from the sun and adds 
grace to the general lines of the cab. 

A wheelbase of 83 inches permits short turning radius. The 
motor has one cylinder, 4x5 inches, and it embodies a loaded 
balance gear which eliminates the usual torque vibration of one- 
cylinder automobiles and the vibration due to reciprocating 
weight. 

The cab is built with coil springs specially designed for the 
rough usage met in taxicab work. Resiliency and indestruct- 
ibility are their chief characteristics. Fenders are straight and 
fine looking. Beaded fenders were discarded because in taxicab 
work, wherein they are frequently bent, it is impossible to quickly 
straighten them out and remove all kinks. 

The drive is accomplished by double side chains. Brakes are 
on the rear hubs, ample in diameter and with wide facing. 
Other details include splash lubrication, thermo-syphon cooling, 
high-tension magneto and battery ignition, multiple disc clutch, 
selective-type transmission, and axles of wood, oil treated and 
trussed. 




mm 



Titan taxicab interior, showing use of rattan, instead of the usual uphol- 
stery and floor boards and scuff plates of aluminum 
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Seen in the Show Window 



STARTING a motor is not among the 
most agreeable phases of an autoist's 
work, and while cranking is not so for- 
midable to the experienced rider as it seems 
to the novice, lifting the hood to prime the 
carbureter may .prove exasperating at times. 
The Hofweber motor starter utilizes the 
experience that it is easier to start on a 
rich mixture than on a poor one, and in the 
illustration (G) is seen the principle of its 
operation. The device is placed between 
the carbureter and intake manifold and 
draws gasoline from the gas pipe through 
a by-pass valve which is closed when the 
rod seen in the cut is pulled as it happens 
while the engine is being started, the rod 
leading through the radiator to the crank. 
When the valve is closed a rich mixture is 
admitted to the cylinder, thus making their 
starting easy, thereafter the valve opens 
again directing the gasoline to the carbur- 
eter. This device which might be termed 
an auxiliary carbureter is easily installed ; it 
is the product of the Motor Devices Manu- 
facturing Company, of 316 South Fourth 
street, La Crosse, Wis. 



A GOOD-LOOKING car is a beauty and 
a joy forever, but this state of things 
cannot be kept up except by regular and un- 
tiring effort. If dirt is allowed to stay on 
the automobile it will make its mark, es- 
pecially as far as the body is concerned, 
nor is there any use decrying the fact that 
a good cleaning extended to the tires at 
frequent intervals, using water — not oil — 
for the purpose, cannot help but lengthen 
their life. To make a disagreeable but 
necessary act easier to perform the Cat- 
aract automobile vehicle washer must be 
considered as a step in the right direction, 
and looking at the illustration (I) discloses 
the simple construction and operation of 
the device. A substantial metal handle fits 
into a pipe surrounded by a soft mop. 
This takes up considerable quantities of 
water which flows over the body or tire 
when the washer is applied. The manu- 



REMOVING a hot spark plug with your 
fingers is not the most pleasant of 
jobs, and therefore the spark plug hand 
vise made and sold by the Hagstrom Man- 
ufacturing Company, of Lindsborg, Kans.. 
will come in handy in all cases where it is 
necessary to examine and clean a hot plug, 
especially if it is in a rather inaccessible 
position. The mode of operation of this 
accessory is so well illustrated at (H) that 
no further explanation is needed to make 
clear its usefulness in one of those situa- 
tions which again and again confront even 
the most careful of motorists. 







facturers are the Cataract Auto Vehicle 
Washer Company, 324 Topeka avenue, 
Topeka, Kans. 



(G) Showing the principle of operation of the 

Hofweber Starter 

(H) Hagstrom spark plug hand vise saves burnt 

fingers 

(I) How the cataract vehicle washer operates. 
(J) Automatic tire pump 

(K) An automobile jack that renders the under- 

body of a car accessible 
(L) Speedometer driven off the shaft 



UNDERINFLATED tires, while they 
save the chauffeur work, cost the 
owner of a car money and money again, 
and, taking the price of a good tire at $45, 
there will be few autoists who will decline 
to insure a considerably increased life of 
their tires if half the above-named sum 
will bring about the end. The M. & L 
automatic pump (J), driven by the engine 
of the automobile, has an air-cooled cylin- 
der in which reciprocates a piston fitted 
with split rings. Friction disc, eccentric 
and main shaft are made of high-grade ma- 
terial, while the valve moves in a three- 
point bearing, and a special system of 
lubrication is used. The pump is built by 
McCarrell & Hawley, 604 Lippincott build- 
ing, Philadelphia, Pa. 



ACCESSIBILITY is chief among the 
missing virtues of the underside of 
an automobile. The garage and repairman 
who has a daily opportunity to crawl un- 
derneath a car in order to inspect it or to 
work on it will appreciate the advantages 
offered by the Big Four Auto Jack seen at 
(K), and it is for him that this equipment 
is intended. The most novel feature is 
that the car is held up not under the axle 
but the tire. The rack-and-pinion idea is 
applied in this apparatus, the pinion being 
held securely in place by a locking ap- 
pliance, while the stability of the whole 
equipment is warranted by the large base 
of each of the jack elements. Two or four 
wheels may be raised and casters attached 
to the bases permit the easy transport of a 
car. G. E. Travis Co., of Henry, 111., have 
made this advance in jack construction. 



SPEEDOMETRY, while it has reached 
perfection as far as the exactitude of 
the standard instruments is concerned, is 
yet subject to some practical refinements 
of details, last of which has been realized 
in the latest speed and mileage meter of 
the Jones Speedometer Company, New 
York. In this apparatus (L) drive is taken 
from the propeller shaft of the automobile 
to which is attached an adjustable pulley 
furnished with the outfit. The driven 
pulley is fitted direct to the frame and at- 
tached to a spring clip taking up the sur- 
plus of belt slack to prevent slipping. The 
flexible shaft is carried along the frame, 
and through the footboard leads up to the 
dashboard, where its motion is translated 
into the indications and records appearing 
on the meter. 
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Motion Minutes in Truck Operation 

How to Balance Time and Miles to Help Service 



In running automobile trucks one of the vital points 
to be considered is how much to run them in order 
to get the best results. At ten miles a day the 
running time will be found to be too short in all 
but the most exceptional schedules; running nine 
hours a day and doing business for one hour also 
is out of due proportion. Somewhere in between 
there is a happy medium of activity where the 
mileage, time and revenue from operation are all 
in harmony. The discovery of this happy medium 
will be facilitated by the use of what has been 
termed the "motion minute" the- 
ory, an outline of which is given 
below in conjunction with a 
series of illustrations showing 
the wagon mile cost of track op- 
eration. 



JUST what it costs to operate freight 
automobiles is one of the biggest 
and most important questions ever 
propounded to the commercial interests 
of the world. If it can be shown con- 
clusively that such costs per wagon and 
ton-mile are sufficiently low to command 
the use of the automobile for the transfer 
and delivery of freight, the installation of 
motor trucks and the displacement of the 
horse must take place generally and with 
complete thoroughness. 

Even at a moderate rate of speed the 
automobile .truck is vastly more efficient 
than a corresponding amount of horse- 
power and consequently the only ques- 
tion to be considered is that of cost. 

In the accompanying article, illustrated 
by a series of plotted curves, the actual 
experience of 400 trucks during a period 
of eighteen months' real business service 
is set forth. The trucks represent three 
sizes of standard gasoline cars, respec- 
tively of 1 1-2-ton, 2-ton and 3- ton capac- 
ity; 1- and 2-ton electric cars of half a 
dozen different makes equipped with 
nickel-iron batteries and similar wagons 
driven by lead batteries. 

The curves show the variation in cost 
between the various sizes of trucks and 



kinds of power used and the figures are not based upon any other 
hypothesis than that contained in actual practice. 

The business man whose interest has been aroused over the 
ramifications of the problem of whether or not to install 
trucks in place of horse equipment probably has had elaborate 
sets of figures presented to him by the companies who manu- 
facture automobiles suitable for his needs. These may be more 
or less correct, depending to H considerable extent upon the 
amount of actual knowledge tLj prospective buyer may possess, 
dealing directly with the subject. Against these figures he 
probably has some experience of his own or has gained posses- 
sion of data covering some of the phases of operation in 




(A) — Representing a long haul and a single item to be delivered. (B) — When the units of the 
load are small and much of the time is taken in the stops and in the delivering of packages. (C) — 
Suggesting the use of a suitably contrived clock to keep track of the time laken in loading, separated 
from the time taken in traversing distance. (D)— When the freight automobile is making its way 
back without load — it should be capable of running at an economically high speed. < E>— Suggesting 
the character of freight that is easy to load and the idea that the freight automobile should then have 
a large capacity, also a well-designed speed of travel. 
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the hands of other 
business men. 

In this article The 
Automobile pre- 
sents the largest, 
best, and, in fact, 
the only authorita 
tive statement of 
the operative truck 
costs and mainte- 
nance charges ever 
published. The ex- 
perience here chron- 
icled was not gained 
in a single city 
or derived from ob- 
servation of a single 
make o f automo- 
bile. There are 
over 400 cars in- 
volved and each 
item represented in 
the illustrations 
stands for a con- 
cise fact. 

In analyzing the 
facts presented in 
Fig. A, which cov- 
ers the cost of op- 
erating and main- 
taining gasoline- 
d riven automobile 
trucks, the figures 
show some aston- 
ishing conclusions. 
The smallest wagons 
of the gasoline type 
considered i n the 
curves are cars of 
1 1-2 tons capacity. 
The curve shows 
the cost of opera- 
tion for seventeen 
months, including 
two busy summer 
seasons and one 
winter. They show 
that the winter cost 
is about on a par 
with the running 
and maintenance 
charges in summer 
and that the 
weather plays only 
a small part in the 
totals. The lowest 
figures shown in the 
curve illustrating 
this type of truck 
were about 10 cents 
per wagon-mile, or 
62-3 cents per ton- 
mile. This includes tires, gasoline, oil, interest, depreciation, re- 
placements, repairs, wages of garage employees and supplies. In 
fact, everything except the wages of the crews that operated the 
trucks. 

The highest cost noted was 32 cents a mile, or 24 cents per 
ton-mile. The average was in the neighborhood of 24 cents 
per wagon-mile, or 16 cents per ton-mile. The cars were com- 
paratively new at the beginning of the period under observa- 
tion, and it may be noted that at the end of the seventeen 
months illustrated in the diagram the cost of operation and main- 



Months 



(A)— Showing total cost per wagon-mile for 
three types of gasoline trucks. 1MIT means one 
and one-half-ton trucks; 2T means two-ton 
trucks and 3T means three-ton trucks 



tenance was slightly under the average figures given above. 

The next larger size of gasoline truck, the cost of which is 
outlined in Fig. A, were 2-ton automobiles and cars that repre- 
sented a time when the truck was in a formative period. They 
were old during the time referred to and from the first had 
been expensive as compared with more modern examples of 
mechanical skill. The monthly range of operative and mainte- 
nance cost was excessively wide and ran from 6 cents a mile 
to 86 cents. During the seventeen months there were three 
distinct periods in which costs mounted high for this type, 
reaching, besides the 86-cent mark, 62 cents and 73 cents, re- 
spectively. A fair average cost, considering this sort of auto- 
mobile, as shown in Fig. A, would be about 46 cents per wagon- 
mile, or 23 cents per ton-mile, for freight. The figures show 
that the summer cost was greater than winter cost. The tre- 
mendous apices of the cost curves were due to mechanical 
troubles, which required expensive replacements and delays. This 
also affected the total mileage accomplished. 

The biggest gasoline trucks observed were of 3-ton carrying 
size. These cars were almost new when placed in the service 
described and during the year here outlined they encountered 
no undue mechanical troubles. It may also be said that since 
the time referred to they have stood up satisfactorily. The very 
moderate total of 6 cents per wagon-mile, which means 2 cents 
per ton-mile, was the best showing made by this size of truck. 
The highest wagon-mile cost was reached at the end of the 
year of service and was 18 cents, or 6 cents per ton-mile. The 
average was 12 cents per wagon-mile, or 4 cents per ton-mile 
for the whole year. 

Taking the average ton-mile rate of the three sizes of trucks, 
one has 16 cents for the 1 1-2-ton trucks, 23 cents for the old 
2-ton wagons and 4 cents for the 3-ton size. This would give 
an average of 14 1-3 cents per ton-mile. 




(C) — Battery costs per mile for one- and two-ton trucks, equipped with 
Edison and lead cells 
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As far as total figures go the charts and plots covering the 
cost of operating and maintaining electric wagons in freight 
service are equally interesting and somewhat more detailed. 
The great question to be settled is as to the size of the car 
to be used, with a view to economy and the type of battery. 
There are two sizes considered in this article and two types 
of batteries. The cars referred to are respectively of 1- and 
2-ton carrying capacity, and the batteries are the standard 
nickel-iron and lead varieties. 

The i-ton cars were equipped with both kinds of cells and 
the larger cars generally had the nickel-iron batteries. Taking 
up the i-ton size equipped with nickel-iron batteries, the 
curves shown in Fig. B tell a graphic story to the man who 
wishes to know something of the cost of operating freight 
automobiles of this type. Covering almost a year and a half 
the figures show that the total cost of running the cars and 
keeping them in condition to run ranged from 4 7-8 cents per 
wagon-mile, which means the same amount per ton-mile, to 
65 1-4 cents per wagon-mile. The average, based upon eight 
different types of trucks so equipped, proved to be 16 cents 
a mile. This includes current, batteries, cost of wagon in the 
way of interest and depreciation, pay of garage employees and 
supplies, just as it did with respect to the gasoline cars con- 
sidered above. 

With the nickel-iron equipped trucks of 2-ton capacity the 
experience shows that the cost ranged between 10 cents per 
wagon-mile and 87 cents, and the average cost totaled 26 cents 
a wagon-mile, or 13 cents per ton-mile. The lead battery trucks 
averaged about 18 cents per wagon-mile in total operative and 
maintenance cost. 

The conclusions to be drawn are that the i-ton truck, aver- 
aging 16 cents per ton-mile, the 2-ton truck averaging 13 cents 
per ton-mile and the lead-battery trucks averaging 18 cents 
per ton-mile give a general operative average of 15 2-3 




Muni hs 



(D) — Showing the cost of current per wagon-mile under varying conditions 

of service 



cents per ton-mile. 

Comparing this 
showing with that 
of the gasoline cars 
gives a margin of 
1 1-3 cents per ton- 
mile in favor of the 
gasoline automo- 
biles, even includ- 
ing the unfavorable 
showing of the 2- 
ton trucks operated 
by that kind of fuel. 
If the basis of com- 
parison is limited 
to the economical 
trucks, which com- 
putation has a bet- 
ter basis than ap- 
pears in the bare 
curves of Fig. A, 
the difference i n 
cost would be still 
more apparent, 
footing up 5 2-3 
cents difference in 
favor of the gaso- 
line cars. 

In a matter of 
3,000 miles a year 
this would amount 
to the distinctly ap- 
preciable sum of 
$170. Of course, 
the gasoline cars 
cost initially a trifle 
less than the elec- 
trics and the inter- 
est charge upon that 
basis would be 
slightly less for the 
gasoline cars than 
upon those which 
cost more money to 
install. 

Briefly, the ton- 
mile cost of operat- 
ing and maintaining 
1 1-2-ton gasoline 
trucks for 3,000 
miles is $480, as 
shown in the ac- 
companying illus- 
trations. 

For the type of 2- 
ton trucks consider- 
ed the cost per ton- 
mile would be $690. 

For the 3-ton 
type used in the 
illustration the cost 
would be only $I2C 

The average cost 
of operating gaso- 
line trucks would 

be $430 for 3,000 miles, and if the excessive factor be elimina 
the cost would be $300 per ton-mile for 3,000 miles. 

The i-ton electric truck costs on the same basis would 
$480. The 2-ton cars would cost $390 and the lead-batt 
equipped trucks would cost $540. The general average cost 
operation of all kinds of electric trucks proves to be $470 
each 3,000 miles traveled. 



f !f«5 " . 



Months 



(B) — Total cost of operating electric tr 
per wagon mile for nearly two years. IT m< 
one-ton trucks; 2T means two-ton trucks 
Lead Bat. means that the trucks used lead 
teries 
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(E) — How the wage« of garage employee! affect the coat of truck operation. 

The figure 3,000 miles is used because in a rough sort of 
way it represents the mileage required annually of good motor 
trucks. 

The cost of batteries per mile is the subject of Fig. C. Taking 
the 1-ton electric truck as the basis the plotted curves show that 
the nickel-iron battery costs on the general average $516.40 for 
a full year's service, while the lead battery costs $483.60 for a 
similar period. The former type of power weighs less and 
proved to be more cleanly. It avoided much of the danger of 
corrosion to other parts of the mechanism on account of its 
structure, but in general results the two types figured very 
closely together in the amount of service given and its cost. In 
the matter of ccst the lead battery has a slight advantage which 
is counterbalanced in the increased operative costs outside of 
the battery itself by reason of its additional weight. 

The figures above are calculated at a flat rate for current 
of 4 cents per kilowatt and include a depreciation charge of 
33 1-3 per cent. The basis is no ampere-hours. No item of 
interest is charged. 

Fig. D shows the cost of current per wagon-mile for all 
the electric trucks included in the illustration. It will be seen 
that the actual cost of charging the lead batteries was consid- 
erably less than the same item for the nickel-iron cells. One 
remarkable fact that is shown in Fig. D is that the current 
cost of operating 2-ton trucks averages close to the cost of 
iurrent for trucks half that size. Of course it will be noted 
that one type of 2-ton trucks made a poor showing in this 
respect, but that may have resulted from some other cause 
aside from regular, economical service. 

The conclusion that may be drawn from this chart is that 
the 2-ton electric wagon is more economical in current expendi- 
ture than the i-ton wagon. It is equally apparent that lead 
batteries require less money for current to operate than do 
those of the other type. 

Fig. E shows the cost of garage employees per wagon-mile 
for all types of trucks used in this illustration. As shown by 
the curves, this item of expense is larger for gasoline cars than 
for electrics and closely follows the size of the trucks. The 
average cost per wagon-mile proved to be not far from 4 cents. 

Supplies, by which is meant everything supplied to the car 
to keep it in running condition, except garage labor, wages of 
its crew and fuel or current, are outlined in Fig. F. While a 



certain type of foreign 2-ton gasoline truck was much out of 
line in this particular, as will be seen by the sharp increase 
noted several times in the chart, the average expense figured 
3 cents per wagon-mile. 

One of the vital problems involved in the subject of truck 
operation is the proportion of time that shall be used in motion 
and the proportion used in rest for the mechanism and activity 
for the men who load and unload the trucks. In a word, this 
whole idea must be worked out to suit individual require- 
ments. Experiments intelligently made and noted are the best 
guide, but in preparing for such experiments it may be well to 
consider the experience of others. 

If, for the purposes of illustration, it is assumed that the 
annual mileage of the truck is 3,000 miles in 300 days of service, 
the daily mileage would be ten. Also assuming that the working 
day for the truck is ten hours the vehicle would have to go only 
one mile per hour. It is conceivable that such a rate of progress 
might be made profitably in certain kinds of service, but such 
service would have to contemplate very frequent stops and 
an immense amount of labor and time consumed in loading and 
unloading. 

At the most moderate speeds the actual motion of the truck 
need not require more than one hour out of the ten, and con- 
sequently it would mean that the crew would have to work 
nine hours out of the ten. If this particular service was the 
delivery of heavy parcels in every block of the route it might 
work out satisfactorily, but the commercial field for such 
service is necessarily limited. 

If 6,000 miles a year is taken for a basis the daily ran 
would amount to twenty miles per day. This would give an 
average rate of two miles an hour, or possibly 120 minutes of 
motion, as against 480 minutes of rest for the wagon and work 
for the men. If in this service the stops average one-quarter 
of a mile apart there would be eighty of them during a day. If 
it requires six minutes for loading and unloading and a minute 
and a half for running the distance the total time necessary to 
handle a bit of freight would foot up to seven and one-half 
minutes. 

Experience has shown that for certain types of business the 
rate referred to is economical and reasonable. 

The most profitable route and rate must of necessity vary with 
conditions. For instance, any intelligent person with the full 
facts before him could figure out the most profitable way to 
do business via the motor truck under a certain set of con- 
ditions. If the problem involves a long haul and few stops 
there will be a large amount of motion for the truck and little 
activity for the crew. It would be manifestly uneconomical for 
a New York department store to deliver a spool of thread 
to a customer at Bronx Park, using a 3-ton truck for the 
delivery. Yet the delivery of that spool of thread may be a 
very important matter to the owner of the department store. 
If, in making this delivery, a light truck working on a schedule 
of numerous stops and low total mileage per day is used the 
problem can be simplified. If, on the other hand, the problem 
is to deliver a load of furniture to a Newark customer, furni- 
ture being light and bulky, the merchant naturally would not 
select the small light truck working on low schedule, but would 
send the goods in a big car with few, if any, intervening stops. 

The conclusions to be drawn from the motion-minute plan 
referred to are that a medium should be reached where the 
minutes in motion, work of loading and unloading and the 
revenue shall be absolute maximum. As has been pointed out, 
each truck schedule is exceedingly worthy of careful thought 
and intelligent practice by those in charge of it. 

Too few minutes of motion, or too many for the truck and 
too few minutes for loading and unloading or too many, will 
speak emphatically in the service rendered or revenue returned. 
There is a happy medium for all kinds of service, and to find 
it is one of the nicest problems that must confront the efficiency 
engineer. 
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The utility of high speed in the operation of automobile trucks 
■will eventually occupy a more important place than it does at 
present. Automobile trucks, taking a general average figure, 
are most economical when operated at a rate that does not 
exceed eleven miles an hour, which means a maximum of 
about eighteen miles an hour. The best type of truck that has 
been brought out so far can be operated at an average rate 
approximating twenty miies an hour. High speed enters into 
the calculations in exact proportion to the mileage required. 
Thus in a high-speed truck of the kind referred to a daily 
schedule of eighty miles might be negotiated, allowing four 
hours for motion and six hours for loading and unloading. 
Such a schedule would be impossible for the car having a speed 
of fifteen miles an hour if the loading and unloading required 
the full six hours allowed for the faster car. Still more 
striking would be the example if the car had an average 
speed of only eleven miles an hour, as in that case the motion 
would occupy over seven hours and the work of the crew less 
than three hours. 

Taking a 2-ton electric truck as an example. Suppose the 
car has a speed of ten miles an hour and its schedule is forty 
miles a day. The time required in running would be four 
hours, leaving six hours for loading and unloading. Suppose 
that the capacity load is carried all day. As may be noted in 
Fig. B, the average cost per wagon-mile is 26 cents, exclusive 
of garage rentals and wages of its crew. This would give 13 
cents as the cost per ton-mile, and as the distance traveled on 
this schedule was forty miles the ton-mile total would be eighty. 

In figuring the cost of operation the minutes in motion alone 
can be considered. The total cost of the day's run on this 
basis would be $10.40 and the motion-minute cost would be 
43 1-3 cents. 

Taking the general average ton-mile cost of operating gasoline 
trucks the motion-minute cost on the same mileage basis 
would be 4778-100 cents. 

The general average electric truck can be operated at 152-3 
cents per ton-mile, according to the figures here shown, and 
on the comparative basis as above the motion-minute charge 
would be a little more than 52 1-5 cents. 

The efficiency engineer will soon realize the limits to which the 
cost of the minute in motion can be carried with profit and must 
make his plans accordingly. 

In this connection an interesting phase of the matter is pre- 
sented in the showing of the 3-ton gasoline cars, the ton-mile 
cost of operating which was only 4 cents. Supposing that these 
cars have a speed average of 15 miles an hour, the exact eco- 
nomical length of the daily schedule is a most interesting 
example. *!"! 

At sixty miles a day such a car at full load would deliver 
180 ton-miles. At 4 cents per ton-mile the entire cost would 
be $7.20, and the motion-minute cost 30 cents. Naturally, with 
a car that can be operated at such a low ton-mile cost, the 
engineer must figure to do as large a mileage as possible in 
order to take advantage of the condition. 

By paying close attention to the motion-minute cost of oper- 
ation the engineer can tell to a day when a certain truck should 
be removed from a certain schedule or finally retire from 
service. It is obvious, if his records are full and true, that 
he can determine to a nicety the rate of speed and mileage that 
will produce the best results from the viewpoints of economy 
and revenue. Besides these things the arrangement of the 
schedules themselves can be made to eliminate anything that 
savors of "soldiering," or, on the other hand, careless arrange- 
ment of the running minutes and miles may place a premium 
upon lazy and inefficient labor. 



If the seller of a second-hand car tries to persuade you that 
ignition trouble is due to a set of depleted dry batteries — and says 
that the ignition system will be all right as soon as the dry bat- 
teries are replaced by new ones — let him replace them and show 
you how well the automobile will behave. 



German Auto Market 

Some light is thrown on the conditions taken into account by 
the German buyers of American cars, and while this business 
so far has not been of the nature of a bonanza, there are 
remarkable possibilities in that country for the maker of 
good medium-priced cars. 

GERMAN rates on motor cars are low ; hence it is that in spite 
of local assertions to the contrary, those who are in the 
position to know, say that there is bound to be an invasion of 
cheap American-made cars into that country sooner or later. 
For a time, American -manufacturers made no special attempt 
to conform to German trade regulations; but now it is ad- 
mitted that while in Germany they consent to do as Germans do. 
So long as Americans insisted upon the German dealers paying 
cash and assuming all risks of sale, the outlook for a market 
for American-made cars was by far from bright. Germans all 
along have claimed that American automobiles were outside of 
the pale of popular models. But it is now admitted that the 
American manufacturer is trying to meet with the taste of Ger- 
man buyers. By co-operation, several American manufacturers 
might establish a common agency and send over a car for dem- 
onstration purposes, equipped ready for sale; and in addition, 
other automobiles ready for sale, together with a generous stock 
of pneumatic tires and extra repair parts. Accompanying these, 
there would necessarily need to be descriptive pamphlets printed 
in German. To meet the popular demand in Germany, a mo- 
tor car should include the following features: Torpedo form; 
double phaeton; gasoline motors; four cylinders (monoblock 
and vertical), having at least a 3-inch bore and a stroke of 4J4 
inches or less; water-cooling equipment; 16 to 20-horsepower 
(effective weight, from j,6oo to 2,000 pounds) ; and a sales price 
(including windshield, top, lamps and horn) of $1,000. 




Mouths 



(F) —Supplies for trucks make up an important item in the total figures 
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S.A.E. Looks for Big' Dayton Crowd 

Order Has Grown 400 Members in One Year 



There are now enrolled in the Society of Automobile 
Engineers almost 1,000 members, and the forthcom- 
ing meeting next week is expected to attract a larger 
attendance than any heretofore held by the society. 
The program itself shows how great has been the 
progress of the society, and through the society, of 
the industry itself. It deals with the refinements of 
construction in a highly technical way, and the re- 
ports of the subdivisions of the Standards Com- 
mittee are the big feature. 

WHEN the Society of Automobile Engineers convenes 
at its Summer Meeting next Thursday morning at 
Dayton, Ohio, those present will represent a body 
that now numbers nearly 1,000 of the leading engineering minds 
of the United States, that are identified in any measure with 
the development of the automobile. 

No better illustration of the importance of the automobile 
industry could be given than the size of the S. A. E. It has 
been said that the industry has had a rapid growth and that 
everything connected with it has had to increase with much 
speed in order to maintain anything like a proper alignment of 
forces. This is true and the tremendous growth of the society 
proves how fast the industry as a whole has swelled. 

Only a few years ago the great engineering organization was 
composed of a handful of enthusiasts. To-day it numbers the 
flower of the constructive elements of the industry and con- 
stitutes an order that is of enough size and importance to scores 
of staple industries of the world to make its deliberations matters 
of intense interest to them. The railroads, financial powers, 
steel manufacturers, producers of manufactured and raw .ma- 
terials that are associated with the making of automobiles and 
the broad field of agriculture are all interested in the delibera- 
tions of the society, while it may be truly said that every man 
who owns a car and every one who intends to buy one or 
who hopes to do so, will lend a measure of attention to the 
proceedings. 

Last year, shortly after the combination of the Mechanical 
Branch of the A. L. A. M. with the existing society, the mem- 
bership of the body reached the imposing total of almost 600 
names. But the past twelvemonth has been a busy period in 
the life of the society and on the eve of the Dayton convention 
the announcement is made that the roster shows the names of 
about 1,000 engineers and that fully that number will be on the 
rolls when the membership committee has acted next Thursday. 

It is more than likely that the average salary of all the 
members of the society who receive a stipulated salary for their 
work is fully $10,000 each. Of course there are numbered in 
the membership men who are worth millions and who represent 
vast interests of one kind or another and also scores of execu- 
tive officers of the biggest automobile factories in the world 
whose pay is vastly greater than the figure set. But the en- 
gineers who are not presidents of manufacturing companies and 
who are devoted to designing and turning out automobiles 
simply as engineers are probably better paid than any similar 
body of men in the world. Thus it may be said with justice 
that when the society comes to order under the gavel of President 
Souther next Thursday those present will represent a salary 
roll of at least $10,000,000 a year, and a return service repre- 
senting a vastly larger figure. 



Taking the membership one year ago as 600, the increase is 
approximately 400 during the past twelve months. This means 
the addition of eight names to the rolls for each week, Winter, 
Summer, Spring and Fall. 

As will be noted in the program which appears herewith, the 
subjects to be considered at the coming meeting bear little re- 
semblance to those with which the society busied itself in its 
earlier days. Where at first the pioneer engineers fought out 
basic things and made suggestions and recommendations that 
would be considered axiomatic nowadays, the society to-day 
takes up the intricate and technical refinements of details. For 
instance, the subject of general standardization will be handled 
by a committee consisting of eighty of the active members of 
the society. This standards committee is divided into a dozen 
or more subcommittees, each of which deals with a particular 
phase of the subject. The work of the subcommittees, and in 
fact the work of the whole committee, does not bind the society 
in any way, as its deliberations must be adopted by the whole 
membership in order to commit the organization to any special 
line of action. 

The exceeding care with which action is protected is illus- 
trated by the fact that a meeting of all the subdivisions of the 
General Standards Committee has been called for next Wed- 
nesday at the temporary headquarters of the society at the 
Algonquin Hotel, at Dayton. At this meeting it is planned to 
digest the recommendations of the various subcommittees and 
to prepare a specific report embodying the work since the last 
meeting for the consideration of the society. 

The most minute details have been worked out by these sub- 
committees and some astonishingly small ramifications will be 
uncovered in the general presentation. 

All of these things are of importance to the development of 
the automobile and some of them will undoubtedly be adopted 
as standard practice in the immediate future. The fundamental 
principle of the automobile was worked out many years ago, 
and the tremendous progress that has been made in structural 
and engineering methods during the past decade has been 
based almost entirely upon the small details of refinement. As 
the general principle has been settled, the activity of the society 
must of necessity be directed toward the little and seemingly 
unimportant things. Just how big and important these are in 
reality may be seen by a hasty and unschooled glance of com- 
parison, first at an automobile of ten years back and then at 
one of the modern standard cars. The "cross between the ice- 
cream freezer and cuckoo clock" has gone forever and in its 
place is the artistic, useful, sturdy, swift automobile of to-day. 
And yet the foundation principle of the "freezer-cuckoo clock" 
type and the car of 1912 is practically the same. 

Whatever changes have been wrought lie in the application 
of engineering skill and structural designing of the small details. 
Of course there is better steel used in current cars than was 
used in the first automobiles made. The frames are stronger; 
the parts are more perfect and, consequently, more enduring 
and one might as well compare a belle of Nashville, Tenn., with 
an English bull dog, as far as general pulchritude is concerned, 
as to compare the car of 1912 with that of 1900. 

Starring with the betterment of steel used in the construction 
of American automobiles and running clear through to the utter- 
most refinements now being considered by the subdivisions of 
the General Standards Committee, these changes are in large 
measure accountable to the Society of Automobile Engineers. 
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The first day will be devoted to hearing reports of four sub- 
divisions of the standards committee and two papers on motor 
mechanics, besides a short business meeting and the opening 
address of the president. After the session the members will 
inspect factories, witness aeroplane flights or suffer themselves 
to be entertained. In this latter respect there will be a baseball 
game and band concert both Thursday and Friday afternoons, 
and a special performance has been scheduled for the Casino 
Friday evening, at which a series of startling stunts will be pre- 
sented. Saturday evening a banquet will be spread at the Auto- 
mobile Country Club. 

On Friday the subject of commercial vehicles will be taken 
up in detail, and for the only" time during the meeting a series 
of general principles will be discussed. On Saturday the society 
will consider a long program covering a number of highly 
technical subjects, including another mass of reports of the 
standards committee. 

All told a full dozen of these subdivisions will submit state- 
ments of their work and conclusions; nine topics for discussion 
have regular place upon the program »and five other optional 
topcis may be presented. Eight regular papers will be read on 
a variety of subjects and an address is scheduled for Arthur 
Ludlow Clayden, editor of The Automobile Engineer, of London, 
Eng., at the Country Club banquet. The subject of ignition 
troubles will be treated by Charles F. Kettering, who will give 
a laboratory demonstration of troubles due to induction currents 
and other causes. 

While the meeting will be held far from the metropolis and a 
considerable distance from the center of American automobile 
production, it is expected that it will attract a larger attendance 
than any that have preceded it. Southern Ohio is growing 
rapidly as a producer of automobiles and full delegations are 
looked for from Indianapolis and the Indiana field; Cincinnati, 
Cleveland and the Ohio field and Michigan, the West, and 
to a large extent, the eastern members of the society. 



Program of S.A.E. Meeting 

When the S. A. E. assembles June 15 in the Sun Room of the 
Algonquin Hotel, Dayton, Ohio, for a three-day session the 
program to be presented will cover a wide field of subjects. 
A large attendance is expected and the indications all point 
to a convention that will equal in importance any held here- 
tofore by the society. Several of the papers will outline 
advanced thought upon various vital topics as appear below. 

THE program of the Summer meeting of the Society of Auto- 
mobile Engineers at Dayton, Ohio, June 15-17. will be as 
follows : 

THURSDAY, 8:30 A. M. 

Opening address by the president, Henry Souther. 

Business Matters. 
Reports of tellers of election of members. 
Treasurer's report 

Announcement of membership vote on constitutional amend- 
ments. 

Professional Matters. 
Reports of standards committee divisions. 

a. Iron and steel division. Henry Souther. 

b. Aluminum and copper alloys division. W. H. Barr. 

c. Seamless steel tubes division. H. W. Alden. 

d. Nomenclature Division. P. M. Heldt. 

The Question of Long, vs. Short-Stroke Gasoline Motors. 
Paper by J. B. Entz. 
Long Addendum Gears. Paper by E. W. Weaver. 

THURSDAY AFTERNOON. 

Aeroplane flights at Wright Brothers' grounds. 
Baseball game at Fairview Park. 
Band concert at National Military Home. 
Inspection of factories. 



Automobiles will transport members and guests from hotels to 
the various places desired. 

THURSDAY, 8 P. M. 

Professional Session — Commercial Vehicles. 
The Influence of the Engineer on the Sales Department. Paper 
by Williairf P. Kennedy. . 
Report" qf wheel' dimensions and fastenings for tires division. 

Topics for Discussion. 
Special methods of loading commercial vehicles. 
Dumping trucks. 

Auxiliary apparatus for commercial vehicles. 

Trailers for commercial vehicles. 

Location of working and emergency brakes. 

FRIDAY, 8 :30 A. M. 

Professional Session. 
Elements of Ball and Roller Bearing 7 Design. Paper by 
Arnold C. Koenig. 
Worm Gears and Wheels. Paper by E. R. Whitney. 
Reports of standards committee divisions. 

e. Ball bearings division. David Ferguson. 

f. Broaches division. Charles E. Davis. 

g. Carbureter division. G. G. Behn. *,V 

h. Frames division. James H. Foster. • • . ' .** 

Topics for Discussion. 
Transmission location — whether on rear axle or attached to 
car frame. 
Underslung frames. 

FRIDAY AFTERNOON. 

Aeroplane flights at Wright Brothers' grounds. 
Baseball game at Fairview Park. 
Band concert at National Military Home. 
Inspection of factories. 

Automobiles will transport members and guests from hotels to 
the various places desired. 

FRIDAY EVENING. 

Members will visit a theatrical performance at the Casino in 
a body. 

SATURDAY, 8:30 A. M. 

Professional Session. 
Rotary Valve Gasoline Motors. Paper by C. E. Mead. 
Some Points on the' Design of Aluminum Castings. Paper by 
H. W. Gillett. 

Oversize Standards for Pistons and Rings. Paper by James 
N. Heald. 

Reports of standards committee divisions. 

i. Lock washer division. J. E. Wilson. 

j. Sheet metals division. James H. Foster, 
k. Springs division. A. C. Bergmann. 
1. Miscellaneous division. 

Topics of Discussion. 
Multiple-disc clutches. 

Six-cylinder vs. four-cylinder motors of equal rating. 

SATURDAY, I P. M. 

Banquet at the Automobile Country Club, Hills and Dales. 
(No charge will be made to those attending the banquet.) 

Address by Arthur Ludlow Clayden, editor The Automobile 
Engineer, London, England. 

Additional Subjects for Discussion During Any Session of the 
Meeting, if the Opportunity Affords. — Three-point vs. four- 
point suspension; current practice in lubrication and practical re- 
sults obtained; elimination of noise in motor cars; present trend 
in compression of gasoline automobile motors; contests and en- 
gineering lessons which they teach. 

Ignition Demonstration. — During the meeting Mr. Charles F. 
Kettering will give in his laboratory a demonstration of ignition 
troubles due to induction currents and other causes. 

All engineers interested in automobile and kindred work, 
whether members of the Society of Automobile Engineers or not, 
have been invited to be present. 
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(A) — Touring cars are frequently seen along road to Castleton Gardens, 
which is very mountainous and picturesque 

(B)— Road to Castleton, Jamaica 

(C) — A thousand feet above sea level — along road to Port Antonio. The 
way water river below 



Jamaica the Field for 

The Caribbean Island 



// one wishes to enjoy the tropics under ideal weather 
conditions, the Island of Jamaica presents as many 
attractions to the automobile tourist as any place in 
the world. The island is 140 miles long by 40 miles 
wide and the British government maintains quite an 
extensive system of highways, in addition to which 
there are long stretches of passable roads in the va- 
rious parishes. Gasoline is high in price, however, 
and special equipment of tires is advisable. The cli- 
mate in the tourist season is wonderfully perfect. 

FOR practical purposes there is no doubt that the automo- 
bile now ranks among the very highest of educational 
influences. There is nothing in the range of human 
possibilities that will tend to break down the walls of ignorance 
and narrowness and intolerance like actual physical and social 
contact. In the way of a contact maker between unrelated peo- 
ples the automobile occupies an unique field. In the depths of 
Tibet ; far away from civilization on the Siberian steppes ; pene- 
trating the unknown ranges of China and a thousand out-of-the- 
way places all over the frontier of civilization, the motor car 
is bringing human beings in contact with one another. By 
serving this purpose it is broadening the general knowledge of 
the world. 

The beauty spots of Europe are better known to-day than 
ever before; the wild grandeur of the Sierra Nevadas and Cas- 
cade mountains and the Sierra Madres and the Rockies and 
dozens of hitherto unknown scenic gems has been spread like 
a book before the eyes of those who care to see and enjoy. 

Only a few years ago about the only thing the average Amer- 
ican knew about Jamaica was that it was a big island in the 
West Indies belonging to Great Britain and its chief exports 
to the United States were bananas and a peculiarly "cocky" 
variety of British negro. These latter were inordinately proud 
of their British citizenship and considered themselves two or 
three good cuts above the common or garden variety of Amer- 
ican negro, which assumption led to more or less friction, and 
it still continues to a greater or less extent. 

Jamaica furnished New York with 50 per cent: of her hall- 
boys, which proportion still maintains and the whole aggrega- 
tion retains its allegiance to George V and will retain it toward 
his successors and assigns indefinitely. 

When the average American was assured that he knew about 
the two staple exports from Jamaica and also had an inkling 
as to the potence of certain sugar and banana rums, he consid- 
ered that he knew all that was to be known about the island. 

But with the advent of the automobile, the Yankees have dis- 
covered that there is vastly more to Jamaica than they thought. 
Among the other things that have been found out about the 
island are these : 

It lies about 130 miles south of the east end of Cuba, across 
the wide channel, which during the Spanish War was the scene 
of busy naval activity. The island lies practically east and 
west in the bosom of the dimpling Caribbean Sea in North 
Latitude 18 degrees, which is well within the bounds of the 
north Tropic Zone. 

It is about 40 miles in its widest diameter and, like all the 
islands of the archipelago, is mountainous. In fact, Jamaica 
represents the portion of a submerged mountain chain that is 
not submerged in its immediate locality. 
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an Automobile Tour 

Offers Many Attractions 



It was discovered by Columbus in 1494 and presented such an 
aspect of agricultural promise that the Spaniards colonized it 
in 1510. Daring one of the periodicand almost continuous wars 
between England and Spain the island was invested by the 
British in 1655 and has remained a royal colony ever since. 

The island is divided into three big counties, Cornwall on the 
west; Middlesex in the center, and Surrey on the east. These 
counties are in turn split up into parishes, something on the lines 
of the territorial and political subdivisions of Louisiana. 

Spanish Town, located on the south shore upon an estuary 
known as Old Harbor, was the original capital of the island, but 
to-day even the name of the town has disappeared from the 
maps and the village that occupies its site is simply known as 
Spanish Town. Kingston, situated upon the land side of a land- 
locked bay, is the capital. It is a thoroughly British settlement 
into which has been injected the atmosphere of ''manafia." 

In the vicinity of the capital there are numerous well-kept 
roads that afford the groundwork for some delightful automo- 
bile rides and tours, and out in the island there are a few 
stretches of highway that tend to make the tourist use some 
superlative adjectives. But in the main the roads of Jamaica 
are bad. One rainy season tends to destroy any dirt road and 
consequently the only, serviceable, all-the-year-around highways 
are those specially constructed of broken stone. 

After a rain touring in the outlying parishes is impossible. 
The soil is peculiarly slippery, and as the grades are heavy the 
machine that negotiates them even in good weather must be a 
sterling performer. All told there are some 200 miles of 
macadam roads in Jamaica that are supervised by the govern- 
ment at great expense, and these may well rank among the best 
tropical highways known to man. There are hundreds of miles 
of passable highways in the various parishes and several hun- 
dred miles of jungle and mountain trails that are usable in good 
weather. 

To the tourist who plans an expedition to the island the 
prospects are entrancing, but he should remember that fuel is 
high in price and that toll-charges are exorbitant in some sec- 
tions. Special tire equipment is advisable and a light car, well- 
powered and fitted with cushion or solid tires, would seem to 
have its advantages. It has been estimated that the wear and 
tear of the ordinary pneumatics in the hill country amounts to 
three cents per mile per tire, and if the tourist goes over 2,000 
miles of that character of road, his tire bill will be considerable. 

However, moderate speed and careful driving in connection 
with a discriminating selection of roads will tend to limit ex- 
pense of this character. Much better than the average of tropi- 
cal accommodations are available for tourists, due to the uni- 
versal characteristic of the Britons to avoid unnecessary hard- 
ship in their living arrangements. 

In Jamaica the chief industry is agriculture and after nearly 
three centuries of occupation there is still a distinct Spanish 
tinge to the people. The negro and negroid races are very 
strong numerically, and several of the parishes are practically 
populated with the dark-skinned race. 

One curious thing that will be noted in Jamaica by the ob- 
servant tourist is that the soft drawling speech that has been 
associated with the negro by Americans on account of the ac- 
cent of our Southern negroes is absent and in its place one 
finds a metallic sound in the speech of the Jamaicans that is 
startling. 




(D) — Very picturesque huts built by natives seen along road to Port 
Antonio, reminds one of pictures seen in a school book of life in the 
African jungle 

(E) — Roads in Jamaica are posted with plenty of good signs 
(F) — Mountain scene near Castleton Gardens 
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In the Use of Ball Bearings 

Advocating Large Sizes of Bearings of Good Material 



Account is taken of the kinds of metal that are used in 
the fashioning of -annular type ball bearings, and 
some of the remarks have influence upon the practice 
of selecting the sizes of bearings that will be over- 
loaded in the regular course of events. It is hinted 
that the good results that have been realized in late 
years are to be directly traced to conservative ratings 
and to the further fact that the makers of automo- 
" biles have lived up to their high ideals. 

ANNULAR types of Ja.ll bearings are widely used under 
the most exacting.! conditions of service, beginning with 
crankshafts of motors and throughout the structure, even 
down to the magneto. The literature of the subject is rich in 
uncertainties, but this absence of information is made up for by 
the popularity with which these bearings are greeted, and, 
barring the work of Professor Stribeck, of the Technical 
Laboratories near Berlin, it is doubtful if there is much au- 
thentic material that has been made public, such as would aid 
the interested reader in his attempt to find out why a single 
row of balls in a raceway in the annular relation will work so 
constantly under severe conditions, with only here and there a 
failure, which, upon scrutiny, proves to be due, for the most 
part, to the poor mounting of the bearing or the use of acid- 
bearing lubricant, mingled with the silt of the road, unless, per- 
chance, the bearings are allowed to run dry. 

Perhaps the most important matter at the present time is to 
bring automobilists to a realization of the necessity of taking 
good care of the bearings in their cars, if it may be assumed 
that the builders of automobiles have arrived at the conclusion 
that it is economical to employ large-sized bearings — much 
larger, in fine, than the responsibilities as they are normally 
viewed would seem to indicate. 

The probabilities are that there is more virtue in using ball 
bearings that are made of the finest grades of material than will 
be found in any other single phase of the situation. However 
polished a ball may appear to the eye, it looks different under 
the microscope, and since all balls are not made of the same ma- 
terials, and heat treated on precisely the same basis they are 
likely to differ from each other, both as to texture and in appear- 
ance when they are brought under the experienced eye in a 
laboratory. 

How Grade Materials Are Selected 

Among metallurgists there are quite a number of plans for 
producing the kind of hardness that seems to be efficacious for 
ball bearings. In one school it is the practice to resort to cemen- 
tation; in other words, a mild form of steel is taken initially, 
and after the balls are smashed down to approximate size, they 
are "case hardened" and then finished. This is supposed to 
make a hard shell over a relatively soft core, and as hardness 
lioes in general, the claim is warranted by the results. After all, 
the hardness that results due to this cementing process is that 
of carbon-steel with a carbon content of from oo to no points, 
and the penetration of the carbon, while it might be as much as 
a thirty-second of an inch, it is not of necessity uniform all 
over the little sphere, especially when the latter is finished, due 
to the impossibility of taking metal off of the exterior at such a 
rate that the thickness of the hard shell will be the same at 
every point. Whether or not there is a serious problem con- 



cealed in this idea is a matter that will not have to be discussed 
at great length here, due to the fact that there are very few, if 
any, annular type ball bearings that are used in automobile work, 
of which it may be said that they belong to the case-hardened 
family. 

Some time ago when the writer wished to ascertain very 
definitely the composition of balls used in annular types of ball 
bearings, he went to the pains of purchasing bearings on the open 
market and having them subjected to chemical analysis with 
varying results. As a general proposition it was found that 
there were two classes of materials current. One make of ball 
bearings showed a chemical composition as follows : 

Result of Chemical Analysis of a Ball Bearing. 

Outside Race. Inside Race. Ball. 



No. is — Chromium 1.60 1.58 1.5 

Carbon 0.893 0.80 0.90 

Silicon 0.188 0.197 0.172 

Sulphur 0.027 0.025 0.013 

Phosphorus 0.019 0.022 0.010 

Manganese 0.20 0.19 0.24 

Copper None None None 

Arsenic Trace Trace None 



In this we have a very high grade of chrome steel, the proper- 
ties of which are such that it takes on through hardness. This 
product also partakes of a relatively high polish. The physical 
properties of this material are accentuated as compared with 
carbon steel, and it is undoubtedly true that much of the good 
reputation that has been accumulated by annular types of ball 
bearings may be directly traced to this or equally good grades 
of alloy steel. But it has been shown by practical results that 
.00 carbon steel is also efficacious in ball bearing work, and it 
may be that the high polish is more or less to be attributed 
to the presence of a high carbon in a pure field ; in other words, 
knowledge does not stretch far enough to tell whether or not 
chromium adds to the luster of the polish. 

It will be observed that the chemical analyses of the two 
raceways and the balls do not check with each other. Of the 
Considerable number of tests that were made at the instance 
of the writer, it was found that there was apparently an in- 
clination on the part of makers of ball bearings to vary the 
chemical composition of these members with respect to each 
other, and it would not be impossible to find reasons for doing 
so. In the first place, the balls should be as hard as possible and 
capable of taking a very high polish, all of which is consistent 
with homogeneousness and freedom from brittleness. The inner 
raceway should be relatively hard also, because it has to do more 
work than is brought to bear upon the outer raceway in some 
respects. The outer raceway, if it has to be expanded during 
assembling, which is practiced by some makers, should hold 
properties that do not afford attractions either in the inner race- 
way or the balls. In other words, the outer raceway would 
have to be somewhat elastic, and anything but fragile, otherwise 
in assembling, when pressure is brought to bear and the race- 
way is expanded, it might fail to sustain under the stresses set 
up and the process would result in a commercial failure. 

But the higher the grade of steel the greater is the amount 
of skill required in its handling and treatment if uniform re- 
sults are to be relied upon. To bring out this point more forcibly 
it is only necessary to say that it is almost impossible for a 
bungling workman to so abuse a piece of Norway iron that it 
will deteriorate very much, whereas a piece of high-carbon steel 
in the hands of a man of this stamp would be destroyed, so far 
as its ultimate commercial value is concerned, before the com- 
pletion of the first heat. 
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It would be far better to select plain bearings of proper sizes 
for a given undertaking than to adopt annular types of ball 
bearings, or, for that matter, any form of anti-friction bearings, 
simply for the sake of being able to say that these types of bear- 
ings are being used. If it cannot be said of an automobile that 
its bearings are liberally proportioned it should be stated of 
such a car that it is worthless to the purchaser from any point 
of view. 

Half the Battle Lies in the Proper Selection of Bearings 
in View of the Work to Be Done 
It was only two or three years ago when automobile 
designers bragged about the number of ball bearings they 
used throughout their creations, but they were not so profuse in 
their explanations as to whether or not the bearings were big 
enough to do the work, and it not infrequently happened that 
some of the bearings were foolishly large and others so small 



they failed utterly to perform on a basis that would attract 
the notice of a buyer who might reasonably expect a return on 
his investment. 

If there is anything to be said in an attempt to describe what 
constitutes harmony in the design of an automobile it cannot 
be stated without taking perhaps 50 per cent, of all the ex- 
planation in telling why the bearings are on a basis of economy. 
There are very few persons who would fear that an axle might 
fall apart at some point between its extremities and even were 
such a thing to transpire, it would be known that a defect would 
be at the bottom of it, and it requires no stretch of the im- 
agination to lead to the conclusion that defects in the solid sec- 
tion of the metal are not habitual, but if the bearings are too 
small, or if they are improperly mounted, failure will result; but, 
unfortunately, the date of failure will be deferred until the 
purchaser will have parted with his funds and the resulting 
trouble will be all his. 



In Review of Franklin Automobiles 

Air-Cooled Models Crystallized and Amplified 



From the information available, it would appear that the 
Franklin air-cooled motors have reached final form, 
and the prospects for the coming year are confined 
to the types of automobiles that have done service 
for the past year, with the understanding, of course, 
that the problems of standardization and other de- 
tails as suggested by experience have been given a 
fair measure of attention. 

INCLUDING freight automobiles, the 
product of the Franklin Automobile 
Company, of Syracuse, N. Y., repre- 
sents fifteen purchaser's options, six of 
- which belong in the commercial line. 
Confining the discussion here to the 
passenger automobiles, it is pointed out that the nine options 
involve the use of four sizes of power plants, all of which are 
air-cooled. In the makeup of these power plants two of the 




sizes of motors are equipped with six cylinders and the remain- 
ing power plants are of the four-cylinder type. 

In discussing the mechanical equipment of these cars, it will 
be necessary to single out a limited number of examples of the 
work, but in doing so it will be with the understanding that 
the main idea of the Franklin company in the carrying out of 
its air-cooled work is adhered to with tenacity in all of the 
designs of the motors, so that in presenting illustrations of 
motor designs, the reader may take it for granted that the 
same plan obtains at every point. 

For the purpose of showing the general appearance of Frank- 
lin cars, Fig. 1 of the Model M touring car is given. This 
automobile has a four-cylinder, 25-horsepower motor, and the 
body of the foredoor type is designed to accommodate five 
passengers. The main differences in the body work are in view 
of the service to be rendered in each case, and beyond stating 
that the quality of the body work is on a high plane, with ex- 
cellence of upholstery and detail, this phase of the matter will 




Fig. 1 — Franklin Model M touring car of the foredoor type on a chassis with a four-cylinder, 25-horsepower motor 
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Fig. 2 — Looking down on the six-cylinder type of motor (bowing two of the cylinders in section 



be retired, with the simple addition bearing upon the easy rid- 
ing qualities of this make of cars, due to the use of laminated 
wood side bars in the chassis construction, and to full elliptic 
springs for the suspension, they being set out of the horizontal 
plane, the angle being such as to interpret the diagonal loading, 
which is the normal expectation when an automobile is going 
along the road, whereas the static responsibility that obtains 
when an automobile is standing still is disregarded in the set- 
ting of the springs. 

Discussing Franklin Practice and its Influence upon the 
Mechanical Equipment 

By referring to Fig. 3 of the six-cylinder motor, looking 
down upon the same, the arrangement of the six individual air- 
cooled cylinders will be seen, the last two cylinders being sliced 
off to show the section through A and B, indicating the thick- 
ness of walls and the spacing of the cooling members, they be- 
ing of steel cast integral with the cylinders, and by a special 
process in the foundry, the contact of the cooling members 
with the gray iron of the cylinder castings proper is so intimate 
that the transfer of heat from the cylinder walls to the sur- 
faces of the cooling members is unimpeded. In this illustration 
the flywheel is cut away in order to show the housing of the 
clutch within, and to bring out the fact that the responsibility 
of the last main bearing is limited to the confines of good 
practice, which is brought about by locating the flywheel close 
to the front hanger of the motor. 

In Fig. 3 the motor is shown in section, and it will be seen 




Fig. 3 — Cross section through a cylinder showing the location of the 
auxiliary valve and the plan of suspension 



how the motor arm is supported on the 
laminated wood chassis framing, with 
angle iron supports upon which the arm 
bears at its extremities. This section 
of the motor indicates the location of 
the supernumerary valve; it also shows 
the position of the spark plug in the 

cylinder, and it points to the adjustment 

0 D ^T\ at the bearing of the rocker arm, there 
being one for each valve, and attention 
is called to the hand-hole cover along 
the side of the crankcase, by means of 
which access may be had to the working 
parts for inspection or repair. Trans- 
ferring the attention for the moment to 
Fig. 8, which is a side elevation of the 
six-cylinder motor with one cylinder sec- 
tioned to show the nesting of the valves, 
also the piston and rings, the piston 
pin is seen held in place by a through bolt, and attention is called 
to the lock nut used at this point, it being the idea to prevent 
the piston pin from 
going adrift and 
floating out with the 
disastrous result 
that would contrib- 
ute in this eventu- 
ality. The second 
cylinder is sectioned 
through the super- 
numerary valve on 
the exhaust side, 
showing how this 
valve operates, and 
in view of the fact 
that over 70 per 
cent, of all the ex- 
haust products goes 
through this valve, 
it is not too much 
to say that it is a 
detail of moment in 
the operation of the 
motor. The cam- 
shaft shows in this 
section, and the end 
bearing, which is 
brought into view, 
may be taken off 
without disturbing 
the rest of the mo- 
tor, and if it is so 

desired, the camshaft may be pulled out through the opening 
so formed. The crankcase is of peculiar construction} offering 
a substantial support for the main bearings and forming nat- 
ural oil pockets, thus fixing the level of the lubricating oil, pre- 
venting it from surging from one point to another under the 
impetus of changing speed or when the automobile is negotiat- 
ing a grade. The support for the starting crank is of sub- 
stantial design and construction bolted to the front end of the 
crankcase. The jaw clutch of the crank spindle as it engages 
the stub end of the crankshaft is encased and oilways are cut 
in the crankshaft with leads to furnish the lubricating medium 
to the starting crank end with provision to exclude foreign 
matter. The oil reservoir is formed in the bottom half of the 
crankcase, to which attention is called in this illustration. Men- 
tion is also made of the large bearings of the rockers, and at 
various points mention is made of the locking means that are 
provided for the studs and nuts of bolts, the idea being to indi- 
cate that refinement in point of detail is carried to its legiti- 
mate limit. Glancing at the flywheel the air vanes are indi- 




Fig. A — Section through the transmission gear 
showing the method of fastening the gears on 
the shaft 




Fig. 
the front 
chassis 



5— Full elliptic spring which is used at 
and rear in the suspension of the 
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cated, they being in the rim, and remembering that the cylinders 
are encased with air conduits leading to the flywheel, it will be 
seen how the air is pulled through these conduits, coming in 
from the front and thrown off on the periphery of the fly- 
wheel. This air is permitted to absorb heat from all of the sur- 
faces on the cylinders, and coming in cool it passes out heat- 
lad«a, thus affording the requisite cooling influence. 

How the Motor Delivers Its Power to Point of Contact 
of Road Wheels 

Transferring the attention to Fig. 6 for the moment, an en- 
larged detail of the flywheel in section is given, showing the 
multiple-disc clutch housed within the same and a stout spring 
of somewhat unusual construction which presses the discs into 
engagement when the motor is propelling the automobile along 
the road. A universal joint is incorporated into this system, 
and means for oiling are provided at points of vantage, rather 
with the expectation that the lubricating medium will serve (a) 
as the film between journals and bearings (b) sealing the parts 
against foreign matter and (c) as insurance. 
From the motor through the flywheel and clutch to the trans- 
mission gear, as 
shown in Fig. 4, is 
the normal course 
of the torquing ef- 
fort, and referring 
to the section of 
the transmission 
gear, as given in 
Fig. 4, attention is 
called to the de- 
tails of construc- 
tion, showing a 
square prime shaft 
for the sliding 
gears, the same 
being unusually 
short, and of suit- 
able diameter, so 
that the thrust of 
the gears as it 
tends to spring the 
shaft is substan- 
tially annulled, and 
the freedom with 
which the gears 
are shifted is' in 
nowise interfered 
with in this quar- 
ter. Referring to the layshaft and the gears thereon, it will be 
seen that they are fastened by rivets, and in the shaping of the 
gears the webs are left unusually thick 
for the purpose of preventing warping 
during heat treatment, and in this way 
silence of performance is brought about. 
The relations of the gears are shown by 
dotted lines in the accompanying end 
view, and how the reverse gear is 
brought into play is indicated by its posi- 
tion. Before departing from this illus- 
tration attention is called to the shape 
of the spanner which is used in the slid- 
ing of the gears, and to the fact that it 
is of considerable width and so fashioned 
as to resist with certainty the strains that 
come upon it. 

From the transmission gear through 
the propeller shaft to the live rear axle 
brings the torquing effort to the mem- 
bers, as shown in Fig. 9, of the live rear 
axle in section, showing the bevel drive 
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Fig. 6— Section through 
the nesting of the clutch and means for pulling 
motor cylinders 
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fwo views of the tubular front axle showing details 



with radial-type ball bearings on both side of the pinion with 
a thrust bearing back of the latter to resist the endwise effort. 
The differential gear is of the all-spur gear type in a housing 
that also floats on radial-type ball bearings, and the road wheels, 
taking their power through square ends of the jackshaft mem- 
bers, rotate on Timken short-series, conical roller bearings. 
Grease cups are placed at points of vantage and the full-elliptic 
springs are fastened to perches on the underside of the axle tube. 

The front axle is shown in Fig. 7 in two views. It is of the 
built-up type, and tubular. The method of fastening the springs 
is the same in the front axle as for the rear and one of the 
springs is shown in Fig. 5. As a further indication of the wise 
use of annular-type ball bearings and of thrust bearings where 
the nature of the work indicates that they should be employed, 
attention is called to Fig. 10 of the steering gear which is of 
the worm-and-wheel type; moreover, the use of grease cups 
is here brought out, showing that it is the idea of the maker 
to prevent rapid deterioration of the automobile and to retard the 
coming of noise by furnishing an oil buffer, even in the little 
joints which will rattle in time, notwithstanding the use of fine 
material, confining the machining efforts to narrow limits of tol- 
erance unless lubricating oil is the film at every joint. 

Other Points to Interest Purchasers 

Referring to the motors again, the Model G car is fitted with 
an 18-horsepower motor, the same having four cylinders with 
a bore of 3 3-8 inches and a stroke of 4 inches. The Model M 
car is fitted with a 25-horsepower motor, the same having four 
cylinders with the bore and stroke set at 4 inches. The Model O 
car has a motor rated at 38 horsepower, the motor having six 
cylinders with a bore and stroke of 4 inches. Model H is a six- 
cylinder car with a 4 1-2-inch bore and 4 1-2-inch stroke. 




Fig. 8- 



Side elevation of the six-cylinder motor sh owin 
and the oil pockets in the 



t the valves in the head, details of the piston 
jottom of the case 
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The carbureter is of the Franklin make, substantially as it 
appeared in last year's models. Ignition is by a Bosch magneto 
placed on the right side of the motor. Lubrication is the same 
in all of the models, by controlled splash with a Hancock 
plunger-type of oil pump to maintain the oil level, and the oil 
tank holds 10 pints in the Model H, 8 pints in Model O, and 
7 pints in Models M and G, thus assuring an adequate supply 
of the lubricating medium. 

In the multiple-disc clutch, which is the same in all models, 
the discs are alternate steel and phosphor bronze, and in the 
transmission gear system three speeds and reverse are afforded 
of the selective type in all cases. The gear ratio is 3 5-17 to I 
in Model H, 3 11-15 to 1 in Model D, 3 5-7 to I in Model M, and 
43-13 to 1 in Model G. Referring to the brakes the service 
brakes are of the constricting type on the transmission brake- 
drum and the emergency brakes are of the constricting type, 
with brakedrums on the rear wheels. Raybestos is used for 
facings. The road wheels are of the artillery type with twelve 
spokes of hickory for the front and rear, and the quick-detach- 
able rims are fitted with tires of the Goodrich make, the sizes 
being as follows : Model H 38 x 5 1-2 rear and 37 x 5 front ; 
Model D, 37 x 5 rear and 36 x 4 1-2 front ; Model M, 34 x 4 1-2 
rear and 34 x 4 front, and Model G, 32 x 4 rear and 32 x 3 1-2 
for the front tires. These automobiles weigh, considering the 
stripped chassis, 3,300 pounds for Model H, 2,800 pounds for 
Model D, 2,300 pounds for Model M, and 1,850 pounds for 
Model G. The wheelbase of the Model H car is 133 inches, 
Model D 123 inches, Model M 108 inches, and Model G is 
100 inches. The tread is 56 inches for Models H and D, and 
S3 1-2 inches for Models M and O. The weight, including the 
bodies, will, of course, depend upon the types of bodies as 
selected in each case. In conclusion it is pointed out that the 
large diameter wheels with tires of considerable section, con- 
sidering the diameters, coupled with the use of full-elliptic 
springs and a laminated wood chassis frame, carries out the 
plan of the designer, which is in the direction of smooth per- 
formance and a minimum tire bill. 



Items From Foreign Lands 

Interesting extracts, mainly from the United State Consular 
Retorts, in which the status of the automobile in foreign 
parts is tersely set forth, and the prospects of extending the 
American market are called to the attention of those in- 
terested. 

IN many sections of England road patrols have been organized, 
the members of which make it a point to render first aid in 
the event of any injury to automobilists. 

The Scottish Automobile Club comprises 1,608 members. The 
clubhouse is valued at $50,000, and there is a surplus fund of 
about $18,000 in the club treasury. 

One of the latest suggestions made by members of the Royal 
Automobile Club is that it shall establish a central research 
laboratory for the purpose of scientifically investigating problems 
which arise in connection with motor cars. 





Fig. 10 — Section of the steering gear showing 
the use of annular type ball bearings and a 
thrust bearing behind the worm 



Fig. 9 — Live rear axle of the full floating type, also the differential gear 
and bevel drive floating on annular type ball bearings 



King George V 
evinced his desire 
to encourage the 
practical use of 
automobiles by his 
act in extending his 
royal patronage to 
the Fifth Annual 
Parade of the Com- 
mercial Users' As- 
sociation, which 
took place on Whit 
Monday, June 5, at 
Shepherd's Bush. It 
was intended that 
the parade should 
take place at the 
Crystal Palace, but 
the fact of insuffi- 
cient space necessi- 
tated the change. 

Automobilists who have recently passed over the coast road 
from Genoa to Rome, between Spezia to Crosseto, Italy, report 
the condition of the road to be in a disgraceful condition. As a 
substitute for this route, certain clubs are advising their mem- 
bers to motor over the road which runs by the way of Lucca- 
Florence-Siena. 

The Automobile Club of South Africa is the oldest of the 
British Colonial clubs. It was founded in 1901 and is in a 
flourishing condition. 

The automobile department of the Turin Exhibition which 
opened April 20, while containing exhibits of motor cars from 
many countries, was obliged to allot one of the largest spaces to 
England, there being forty-one manufacturers represented from 
that kingdom. 

Among the most picturesque stretches of road in the world is 
that which runs through the valley of the Rhine in Germany. 
Its scenery affords a feast for the eyes of automobilists. 

During the Brooklands, England, automobile races, which are 
now claiming the attention of lovers of the sport, one of the 
most conspicuous figures Ms that of the ex-King of Portugal. 

One of the most unique sights to the automobilist touring 
through India is the philosophic poise of the camel's head, as 
he stands by the roadside watching the automobiles glide past. 
His eyes seem to be fired with the expression which seems to say 
that his occupation is gone. 

The Head Chauffeurs' Club of London issued over 3,000 peti- 
from their drivers' licenses. This spirit is characterized as not 
cancellation of endorsements of chauffeurs' licenses as an act of 
grace in celebration of the Coronation. It is significant that the 
owners of machines express themselves as being quite as anxious 
as the chauffeurs themselves for the endorsements to be removed 
from their drivers' licenses. This spirit is characterized as not 
at all surprising on the part of employers who wish to retain 
the services of a reliable chauffeur, as many chauffeurs' fines in 
case of trouble occurring, and which, in the event of licenses 
being endorsed, are large in proportion for specific offenses 
with which the drivers are charged. 

The body related to the Royal Automobile Club, known as the 
Dust Roads Committee,- has demonstrated itself as a very useful 
public utility servant in the interest of automobilists in Eng- 
land. One of its functions is that of suggesting various methods 
of constructing roads which will prove not only durable but 
dustless. 

A Birmingham, England, inventor has turned out an electrical 
device whose purpose is to illuminate the taxicab at night. The 
design is such that as the driver drops the "hire" flag, a light 
is instantly switched on, which lights up the dial of the meter. 
This light is sufficiently strong to enable the occupant of the 
taxicab to keep an accurate account of the mileage as the motor 
rolls along. 



Digitized by 



Google 



June 8, 1911 



THE AUTOMOBILE 



When Judgment Whispers Don't 

A Series of Abbreviated Injunctions 



Don't sand-paper the ideas of the men who are trying to de- 
liver results for you, and when the project goes wrong in 
consequence, put the blame on them. 

Don't assume that men know what you want — tell them of 
your aspirations and let them deliver the results. 

Don't skimp at the end of the construction period in the plant — 
your reputation is present all of the time. 

Don't make believe that you^ are in the automobile business if 
you follow the practice of accepting second-hand cars 
for new automobiles. 

Don't hope to succeed if you are building something for which 
there is not a direct demand. 

Don't invent complications and then try to create a demand for 
them — it is more to the point to make things for which 
there is a call. 

Don't chase fortune over a precipice — if it is in the form of a 
good car and swift, why not treat it with consideration? 

Don't place reliance in "bottled moonshine" as it is doled out by 
the man who says that "nameless" tires are as good as 
the other kind. 

Don't go on the assumption that a thing is valueless unless it 
performs a utility service — as Lowell remarked, it means, 
"extinction to the rose and triumphant success to the 
cabbage." 

Don't be disturbed if there are more places for plumbers than 

there are for prophets — the leaks have to be stopped up; 

even so, sanitation of the mind makes a plumber out of 

the prophet in a sense. 
Don't trump up the charge that no amount of philosophy will 

furnish the price of a dinner — the thinking mind foregoes 

the pain of indigestion. 
Don't put your soul into your business — it might go down in 

the swirl of bankruptcy. 
Don't be dismayed if the riff-raff bows itself out — success is 

gauged by the distance that envy betakes itself away. 
Don't encourage a termagant automobile — get a divorce, or, 

better yet, balk before the entangling alliance is made. 
Don't make cronies of useless contraptions that beset the path 

of the unwary. 

Don't let the effulgence of the salesman make your mind's eye 

blink and eclipse your senses. 
Don't agree to an embossed price for a dilapidated automobile. 
Don't try to make a good automobile out of a poor idea; it is 

an endless pursuit. 
Don't gorge; your mind with thoughts of pleasure to be derived 

by swapping a mortgage for an automobile. 
Don't embark in a business that promises to sully a hard-earned 

reputation. 

Don't place reliance in a swivel story uttered by a knave. 
Don't yawn money out of your purse when the salesman yawns 

for it. It may be sympathetic to do so, but the business 

of the hour is to get a good automobile. 
Don't take "no" for an answer; you must sell your output or 

the receiver will pay a friendly call! 
Don't do business on a Spanish basis — mafiana (to-morrow) 

never comes; insolvency threatens! 
Don't put off the sale of the models that are apparently not 

seasonable — it is the salesman who is out of season ; it 

may be a failing with him. 
Don't fail to "liquefy" your product; it is no* an impossible 

thing to do; there is a foot for every shot. 



Don't dribble out money in useless advertising; your pros- 
pectives read the daily papers; use them. If you hope to 
reach men of intelligence place your copy where it will 
be seen. 

Don't use word-puzzles in your copy; life is too short to take 
any time trying to unravel the skein of the copy-writer 
who is merely trying to strain the dictionary. 

Don't try to make a favorable impression in an unfavorable 
place — it is like applying for a position as bank cashier 
in a bar-room. 

Don't give a car to a prominent citizen hoping thereby to get 
him to influence his friends. If you make a good auto- 
mobile he will like it better if he pays for it If he gets 
a car for nothing his friends will know about it the 
very next day. 

Don't plot with yourself against your customer; he is the man 
who is to assure your dividend. 

Don't allow your salesman to take liberties with your customer ; 
you must suffer the consequences, not he! 

Don't spike your best guns, as you will if you allow a dis- 
satisfied customer to remain a victim of discontent; cure 
his disorder. 



German Makers' Good Year 

Sates increased and the prices obtained were generally better 
than in former years. Exports increased about 65 per cent- 
over 1909, while imports remained practically the same. 

THE German automobile trade in 1910 was distinctly good. 
Sales of motor car, accessories, and tires for home con- 
sumption and for export increased, especially of the lower- 
grade cars, and prices were more remunerative. According to 
the official statistics, the total number of motor vehicles in use 
in Germany for passenger and for industrial purposes on Janu- 
ary of the five past years was as follows: 1007, passenger, 
25,815; industrial, 1,211; 1908, passenger, 34,244; industrial, 
1,778; 1009, passenger, 39475; industrial, 2,252; 1910, passenger, 
46,922; industrial, 3,019; and 191 1, passenger, 53,478; industrial, 
4.327- 

Value of Imports. Value of Export*. 

Automobiles. 1909 1910 1909 1910 

Passenger $2,155,328 $2,263,856 $4,065,754 $6,930,560 

Commercial 142,086 193,018 384,846 627,368 

Total $2,297,414 $2,456,874 $4,450,600 $7,SS7.928 

Some Humors of French Touring. 

If you are in Paris and wish to take a spin in an automobile 
out to Versailles, you will be able to make it within the space of 
three hours and a half. After leaving Paris, three or four miles 
out, you will no doubt be stopped by an official who proceeds 
to examine your automobile. He will give the excuse that he 
is examining your motor car for the purpose of ascertaining if 
your gasoline tank contains a sufficient amount of gasoline to 
justify him in levying the tax upon it. A bit farther along on the 
road as you enter a village you will be approached by another 
officer who comes out and peeps under the seat with the explana- 
tion that he wishes to see if there is any danger of a breakdown. 
You will open your eyes when the chauffeur tells you that in 
both cases the official was looking for smuggled goods, es- 
pecially garden products or eggs into another department. 
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Fig. 1 — Chalmers "30" touring car of the fore-door type with top and windshield and usual accessories in complete form 



Present Activities in Chalmers Plant 

"30" and "40" Models Will Be Continued 



Beyond the refinements of the latest and most approved 
character, the activities in the Chalmers plant will 
be in the nature of a continuation of the "30" and 
"40* v Mvdels of cars, and the illustrations given in 
this article include half-tones from photographs of 
the new pressed steel live rear axle, which is looked 
upon as an engineering achievement of no mean 
proportion. The effort on behalf of the Chalmers 
engineers to obtain the best current result is exer- 
cised with the same care throughout the car as this 
live rear axle undertaking naturally indicates. 

RECOGNIZING the impracticability of showing in precise 
detail the ramifications of all the designing efforts that 
are continually being made in an establishment of this 
proportion, the attempt here will be confined to a concise en- 




gineering review of the main features of the Chalmers "30*' 
car, with sufficient reference to the "40" model to bring out the 
relation that it holds to the general plan of the Chalmers Mo- 
tor Company at Detroit, Mich. 

Referring to Fig. 1 of the Chalmers "30" touring car, the 
body is of the foredoor type in straight-line effect, and the 
motor, being relatively short, permits of the placing of the dash 
well in the direction of the front of the car so that the foredoor 
which swings to the front is of excellent width, and the en- 
trance is unobstructed by the flare of the mudguards or other 
impediments. Looking at the side entrance to the tonneau it 
will be seen that it is wide and that the door swings to the back 
against the mudguard, and in the light of this excellent plan it 
may also be observed that the width of the entering space is 
adequate for the need. A well-contrived top is fitted to 
the body, and the windshield, of the folding type, takes on a 

3 




Fig. 2 — reft-hand side of Model M 30" motor, showing a unit type of 
power plant with the magneto and water pump driven by a common shaft 



Fig. 3 — Rightb?'nd side of the Model "30" motor, showing the Mayer 
typj of carbureter on a special form of manifold 
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Fig. 4 — Plan of the Model "30" chassis, showing the location of the power plant, long propeller shaft, and thrust steel live rear axle 



neat appearance, conforming to the general design, and its 
position on the dash lends effectiveness to its use. 

Referring to Fig. 2 of the left-hand side of the Chalmers "30" 
motor, it will be seen that the cylinders are of the block type. 
The motor is rated at 30 horsepower by the company. The 
cylinder bore is 4 inches and the stroke is 4 1-2 inches. The 
motor is of the water-cooled type, working four-cycle, and the 
block includes four cylinders. The radiator is of the vertical 
tube type and the centrifugal water pump Wi, which is used 
to circulate the cooling water, is located on the crankcase back 
of the front arm, and is driven by the shaft Si from a gear 
in the housing Hi, the same shaft protruding through to the 
front, carrying a pulley Pi which takes a belt for the fan drive. 

Ignition is by a Bosch DU4 dual magneto system, located on 
a ledge Li with a magneto Mi held in place by a quick de- 
tachable fastening mechanism M2. The breather Bi comes up 
through the crankcase between the water pump and the mag- 
neto, and the lubricating oil in the sump S2 is circulated by the 
gear type of oil pump Oi through the piping system in the 
manner as shown. The oil level is established by a tell-tale oil 



cock Ci and oil is drained out of the reservoir through the 
draincock C2. The exhaust manifold Ei is flanged to faces on 
the block casting of the cylinders with the holding bolts brought 
out in the open so that the manifold may be unbolted and put 
back into place most readily. The valve mechanism, including 
the rods Ri, come up through the crankcase on the left-hand 
side of the motor, and are yoked to rockers R2, the latter being 
fulcrumed near the middle, so that the extremity of the yoke 
opposite the actuating end engages the end of the valve stem, 
imparting motion thereto in response to the rocking of the arms. 
The flywheel is in the housing enlargement H2, and the trans- 
mission gear is in the case C3. Accessibility to the gearcase is 
obtained through the cover C4, and the differential brake Bi is 
hinged H3 at the tops, with the actuating motion at the bottom, 
and a quick adjustment Ji is provided. 

Carbureter Is Located on Right Side of Motor 

Referring to Fig. 3 and the carbureter Ci on the right side 
of the motor, it will be observed that the manifold Mi of the 
same has a straight uptake terminating in a spherical enlarge- 
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Fig. S— Bottom view of the Model "30" chassis, showing freedom from inaccessible parts and a protective sod apron 
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Fig. 6 — Rear view of the pressed steel axle housing with the bevel drive and differential set removed 



ment Ei with two branches Bi and B2. The carbureter mani- 
fold is flanged to faces on the cylinder casting, with a straight 
lead through the transfer ports to the combustion chambers 
within, and remembering that the manifold is essentially a part 
of the carbureter, and that the transfer ports are water-jacketed, 
it will be seen that the entrained globules of gas in liquid form 
are given opportunity to absorb heat from the surroundings, and 
the mixture of air and gasoline as it enters the combustion 
chamber is rendered in a dry state. This side of the motor 
shows the fulcrum Si of the pedal Pi, and the link Li connect- 
ing with the clutch yoke-shaft Si, also the arm Ai to the link 
L2 of the brake mechanism B3. Looking at this side of the 
motor shows a drainplug P2 which may be removed to clean out 
the oil reservoir, which is bolted at the flange F2 to the lower 
half of the crankcase, and in the cylinder construction water 
jacket covers C2 are provided, it being the idea to facilitate the 
casting of the cylinders, remembering that gases form during 
the teeming of the metal, and unless these gases are permitted 
to escape they will penetrate the molten mass and make it 
"soggy." There is evidence in this plan of the fact that the 
block castings of cylinders require the working out of a suit- 
able process whereby the cones will stay in their proper places 
and the gases will go away, thus leaving the metal free to 
solidify, making the walls of uniform thickness throughout, keep- 
ing "sullage" away from the valve seats and the cylinder walls, 
and in other ways affording castings that will clean up and 
present the texture that is desirable in this type of service. 

Chassis Assembly Shows Straight Line Work 

Clean designing is a conspicuous feature in the Chalmers "30" 
as it has been revised for 1012, and Fig. 4 shows the relations of 
the members beginning with the radiator Ri on the center line 
of the front axle with the four-cylinder self-contained power 
plant supported by the side bars back of the radiator, bringing 
the transmission gear just under the front footboards, making 
a long reach of the propeller shaft Si from the transmission 




gear Gi to the live rear axle Ai. The construction of the side 
bars is keen and well fashioned, the flanges Fi being widened at 
the point of narrowing of the frame just back of the dash line, 
and the tying in of the rear cross bar at the corners Ci pre- 
sents excellence of detail. 

Referring to Fig. 5 of the bottom view of the chassis, it will 
be seen that the sod apron Si protects the machinery equipment 
from the radiator to the back of the transmission gear, and the 
muffler Mi is placed just back of the break of the sod apron in 
line with a side bar with easy curves of the exhaust piping from 




Fig. 7 — Pressed steel housing of the rear axle in perspective looking 
Into the cavity that is formed out of the metal for the holding of the 
mechanism 



Fig. 10 — Right side of the Model "40" motor, showing the Stromberg 
carbureter and the location of the oil pump 

the motor to the muffler, and from where away to a point back 
of the rear cross bar. In other respects the clean appearance of 
the underside of the chassis will appeal to the discriminating eye. 
Fig. 5 shows the live rear axle as it rests in the chassis, but the 
importance of the plan of construction utilized is sufficient to 
warrant the reproduction of the axle details in order to afford a 
better understanding of the strength of this construction, and 
Fig. 6 shows the axle complete with the differential gearset re- 
moved. Fig. 7 presents the same axle from another point of 
vantage, and Fig. 8 is of the axle looking down upon it, show- 
ing the flanging and method of fastening the machinery part to 
the pressed steel construction. 

Those who have had experience with some of the earlier types 
of live rear axles, and who understand the mischievous signif- 
icance of a sagging axle will see by looking at Fig. 9 of one 
end of this axle that the bearing supports Si outside of the 
flange Fi are designed to carry the whole load, and the idea of 
sagging is completely eliminated, due to the flaring F2 of the 
shape of the pressed steel members, and to the strength of the 
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Fig. 8— Looking down on the pressed steel live rear axle, showing the Joint in the vertical plane which is welded together by the autogenous process 



tube-like structure with its integral expanding shape, and the 
great strength involved. The ills that attend loose parts and 
the hazards involved in casting work are done away with. 

Chalmers "40" Has Individual Points of Merit Consistent 
With Larger Power and Greater Speed 

Whiie it is not the purpose here to extend this article to in- 
clude a detailed description of the "40" model it will be the 




Fig. 11 — Left side of the Model "40" motor, showing the magneto on a 
Mge driven in common with a centrifugal punv by a shaft out of the 
half-time housing 

purpose to show by actual illustration that the broad engineering 
basis on which Chalmers construction rests has had its marked 
influence upon the "40" model, and that the greater measure of 
power and the increased speed resulting has been the inducement 
for deviations in design and construction that would not of neces- 
sity obtain in the "30" model. Fig. 10 shows the right side of 
the "40" motor with a Stromberg carbureter Ci in the mid-posi- 
tion, and the oil pump Oi fastened to the crankcase at a point 
near the flywheel. Oil passes out of the reservoir Ri through 
the fitting Fi and is circulated by the pump, flooding the bear- 
ings of the motor, affording positive lubrication, and the used 
oil, after having been strained, is delivered back to the reservoir. 

Referring to Fig. 11 of the left side of the model "40" 
motor, the centrifugal pump Wi is shown back of the front 
motor arm, taking its drive by shaft Si from a gear in the hous- 
ing Hi, and the shaft passing through the water pump to the 
coupling Ci drives the magneto Ml, which is placed on an exten- 
sion Ei of the crankcase. The cylinders of the motor are cast 
in pairs, and attention is called to the clean design, symmetry of 



shape, as well as the nice details of piping and other parts. 

The general features of the two models of cars are substan- 
tially in accord with the 191 1 work, including a cone clutch on the 
"40" and a multiple-disc clutch on the "30." Both models are 
fitted with a selective type of transmission gear, affording three 
forward speeds and reverse. In the Model "40" plant the trans- 
Tiiission gear is a separate unit placed amidship. The control 
levers are on the right side in all models. The ratio of the bevel 
drive is 3 1-2 to 1 in the Model "40" and 3 3-4 to 1 or 3 1-2 to 1 
in the Model "30." The emergency brakes are in the rear wheels 
of the expanding type with thermoid facings and controlled by a 
side lever. The service brakes are on the transmission and of 
the constricting type, interlocking with the clutch pedal in 
the "30" model and controlled by the right hand of the two pedals 
in the "40" model. The rear springs are three-quarter elliptic in 
both models, and semi-elliptic for the front springs, likewise in 
both models. The front axles are of the I-section with Elliott 
type of knuckles. The tire equipment on the "40" model is 36 
x 4 inches all around, and the "30" model is fitted with 36x31-2 
inch tires all around. The wheelbase length in the Model "40" 
is 122 inches with a 56-inch tread, and the wheelbase of the 
Model "30" is 115 inches and 56-inch tread. The "30" model is 
also turned out with a wheelbase of 104 inches, which makes a 
convenient type of town car with a penchant for taxicab work. 



Making Repairs on the Road. — Corners and narrow roads are 
not the safest places to conduct repairs in. Neither should a 
tonneau door be allowed to remain open nor tools be scattered 
over the road. Place the tools needed for the particular work 
on the running board, and as each has been used return it 
thereto. In all cases the autoist should place the change gear 
lever in the neutral position and set the hand brake before 
leaving the seat. Accidents caused by the car running down the 
driver when cranking will thus be prevented. 




Fig. 9 — Looking at one end of the pressed steel member of the live rest 
axle, showing the journal, flanged joint and excellence of proportions. 
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It Stands to Reason — 

(Remembering That the Exception Proves the Rule) 



That the treatment that is good for rubber is injurious to rub- 
ber — when rubber and leather are companions on a tire- 
case the user must look to his laurels. 

That washing tires to keep them clean is almost a useless 
thing to do — to preserve the rubber so that it in turn will 
protect the fabric is the main idea. 

That insignificant cuts on the surfaces of tires lead to a new 
set of cases by the most direct route — the way to avoid this 
contingency is to fill the cuts as soon as they are made. 

That it is useless to fill the little cuts on the surfaces of the 
cases unless the material is vulcanized after it is put in 
place. 

That solvents are efficacious for removing matter from surfaces 
— what is to prevent the solvents from removing the ma- 
terials under the surface also? 

That the most important department of a business should not 
be left to the tender mercies of a man whose sole interest 
lies in a commission on the value of the space that he 
can fill with words. 

That the best description of any device is the shortest and the 
simplest statement of the use to which it may be put. 

That an ingenious "word-slinger," if he does not know what he 
is talking about, is a poor imitation of a man who know- 
ingly falsifies the facts. 

That the trappings shown on some automobiles must be a suit 
of woe. 

That dallying with a frustrated design of a car is no fit joy 
for even a novice. 

That a darky has the "torment" when he is ill, and the owner 
of a jaded rig has the "torment" all of the time. 

That a token of a maker's acumen is in the form of a well- 
made automobile. 

That a titanic reputation made out of the whole cloth by mere 
publicity will fade away under the light of exposure. 

That a good automobile will withstand the burning test of time 
and service, brightening the luster of the maker's repu- 
tation. 

That a happy tenant selects a stout abode— if it is on wheels 
he takes a second look before he buys a name-plate for 
his dwelling. 

That a tacit understanding between the salesman and the 
prospect is a sure sign of a purchase if the automobile is 
a good one. 

That a tabulation of the mistakes that purchasers have made 
would show that thorghtlessness is the consulting en- 
gineer of some of them. 

That a subtle person is one who can get 10,000 miles out of 
a set of tires. 

That suction is normally the property of a pump, but a flaming 
red color is a good substitute when the color is on the 
body of a car. 



The Motor and tHe Farm 

At a recent meeting of the American Society of Mechanical 
Engineers a paper on the economic importance of the farm 
tractor was read by L. W. Ellis, of which the following is 
an extract. 

HE time was when the horse was the servant of man, but the 
time has arrived when man is the slave of the horse. It 



will doubtless be to the purpose of the learned coterie of experts 
who will make this meeting interesting to point the way to better 
things, showing how little refinements here and there will bring 
the tractor more nearly up to date, and telling of the educational 
methods that will have to be pursued in order to get the farmers 
of this country to think in an up-to-date way. 

While the opportunity affords it may not be out of place here 
to call attention to one or two abuses that will have to 1 be 
alleviated in the long run. Very few farmers realize that they 
are the levers by means of which legislators in league w.th horse 
interests get in the way of progress. The farmer pulls chestnuts 
for the legislator, and the latter induces the farmer to do so 
by making him believe that his bread and butter is being en- 
dangered to whatever extent tractors and automobiles take the 
place of horses. 

The cow, as an economic factor, and even the plebeian pig, for 
that matter, offer to the farmer a double choice. He is per- 
mitted to feed grain and fodder to these animals in order that 
he will be able to sell butter and milk, beef and pork. If the 
market does not look promising, the farmer has the further 
choice of selling the grain, or he may split on the proposition, 
disposing of a quota of each of these marketable commodities. 

The reason why the average farmer is hard to convince of the 
economic value of the machine over the animal is because he has 
the unfortunate habit of giving his own labor away. If a con- 
tractor desires to engage the :ervices of a bricklayer the con- 
tractor is smart enough to know that he will have to pay the 
bricklayer a matter of $7 per day, and the bricklayer has the 
acumen to understand that his services are worth $7 per day, 
brt the farmer, he who is at the foundation of everything in our 
*orm of civilization, fails to appreciate the value of his services, 
but the horse that he feeds waxes fat. If the farmer will look 
at the situation broadly, if he will understand that the farmers 
are feeding 25,000,000 animals, and that they do not get $1,250,- 
000,000 worth of result, if they will awaken to the fact that 
2,000,000 average families are enslaved in the very process of 
feeding these animals, the end will be in sight. 

There is nothing difficult to appreciate in relation to these 
matters. The 25,000,000 animals have to be fed three times a 
day whether they work or not, and in addition to the feed that 
they consume, men must care for them, whereas a machine, a 
tractor or an automobile may be stored away under the roof ; 
when it is out of service it consumes nothing. There is no use 
of haggling about the details that blind the vision of the man of 
no scope; certainly the investment has its debit side; interest 
must be paid upon the principal, and depreciation must be com- 
pensated for, but as a broad proposition, the life of a piece of 
steel exceeds the life of a horse, and the depreciation of wrought 
metal is far below the depreciation of an animal. As a matter of 
fact, under equal conditions of care, or let it be said with the 
rame neglect, the automobile or the tractor will be in the garage 
or some other place of keeping five years after the horse is 
dead. 



T 



One Cause of Motor "Knock" — Knocking on a long grade 
may be due to increasing compression, attending decreasing 
speed, coupled with increasing heat, following a diminishing 
cooling effect, resultant of the influence of gradient in that the 
power requirement is a maximum. Under such conditions pre- 
ignition will be the most likely cause of the knocking, but a 
small flywheel can influence the situation to a vast extent. 
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The Hupmobile in Its Latest Aspect 

Enumerating the Refinements and Changes Made 



The present idea involving this make of car is to place at 
the disposal of users for $750 a refined automobile, 
including a top with slip cover, zig-zag windshield, 
mirror lens, headlights with gas generator, oil side 
end tail lamps, and tool kit. It is the purpose to 
fit all models with foredoors without extra charge. 
The output comprises five types, namely, foredoor 
runabout, or torpedo, and a coupe on the 86-inch 
wheelbase chassis, while the 110-inch wheelbase 
chassis may be had in a touring car, and by way of 
commercial work a delivery wagon is made on the 
same chassis. As an exception to the rule, the com- 
pany affords an interchangeable utility type of body 
in the 110-inch wheelbase touring car type, at an 
extra cost of $25. In this undertaking it will be 
understood that the touring body is made removable 
and the utility body may be substituted, the latter 
consisting of a platform with low sides and a scat 
for two. 

MADE in Detroit by the Hupp Motor Car Company, the 
automobiles as described in this article are in the 
nature of a revision of the last year's work, and the 
five choices offered to the company's clientele are in connec- 
tion with two designs of chassis, one of which has an 86-inch 
wheelbase, with a 54 or 58-inch tread, and the larger model 
represents a no-inch wheelbase with a 54 or 58-inch tread The 
latest effort of the company is depicted in Fig. 1, of the foredoor 



type of touring car on the 110-inch wheelbase chassis, showing 
a long and sweeping body undertaking of the straight line 
effect, and by way of an innovation, an oval gasoline tank is 
placed above the platform line back of the rear seat. This 
placing of the gasoline tank adds to the length appearance of 
the car, and in view of the fact that gravity feed is used, 
the head of the gasoline, due to the placing of the tank so high 
up, is adequate for every need, thus assuring a constant flow 
of the "gas." 

Referring to the 86-inch wheelbase car and to Fig. 2, it will 
be seen that the general idea involved in the designing is not 
different from that which obtains in the touring car as shown in 
Fig. 1, and it is a noteworthy characteristic of this model that 
the center of gravity of the mass is close to the ground, and 
this excellent faculty is obtained through the method in vogue 
involving a spring suspension, thereby saving the ground clear- 
ance, which is an important consideration, and referring to Fig. 
3 the details of this chassis design are clearly depicted, showing 
the lateral spring at the rear, the same being swung back of the 
center line of the axle, with supports radiating from the axle 
for the same. This idea in spring designing and suspension 
work has been a feature of the Hupmobile from the start, and 
its practicability has been proven in actual service. A study of 
the design will show that it is due to this method of suspending 
the chassis frame that permits of the low and sweeping effect 
for which this type of car is noted, and it is this detail that has 
more to do with the realization of a low center of gravity with- 
out interfering with ground clearance than any other design 
idea involved in the undertaking. 

Fig. 3 shows the radiator in the plane of the front axle, and a 




.■>..._< ■ ...... . .. 

Fig. 1 — Depicting the latest type of Hupmobile touring car with foredoors and a straight line design 
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Fig. 



-Right hand tide of the unit type of power plant presenting the 
oiling system and other details 



unit type of power plant suspended between the chassis side 
bars, with a shaft drive to the live rear axle and a system of 
radius rods that is designed to maintain parallelism of the 
wheels in addition to taking the torquing moment as it is de- 
livered by the motor to the torquing members of the live rear 
axle in the manner as showa 

Schedule of the Refinements that Have Been Made 
Bringing These Automobiles Up-to-Date 

While it is not the purpose here to discuss the shop organiza- 
tion and the additions to equipment that are necessary in the 
turning out of a large number of cars along standard lines, 
attention is called to the equipment refinements and changes 
that experience has told the company it would be desirable to 
make. In the motor as shown in Figs. 4 and 5, adjustments 
have been fitted to the valve stems, they being in the form of 
caps with a locking means, thus affording to the operators of 
these cars a quick and accurate plan to be carried out when it 
is found necessary to retime the valves, as when the valves are 
reground, thus altering the distance between the seat thereof 



and the camshaft. The adjustment gives compensation, and an 
attempt has been made to render this adjustment means easy to 
manage, and permanent in operation. The lubrication system 
which is shown in Fig. 4, Ti, is in the form of a reservoir 
located alongside of the cylinders, and the positive mechanism 
within the reservoir takes its drive by means of a vertical 
shaft, the latter being geared to the camshaft below. Oil is 
fed to the pipes Oi and O2, and tell-tales are fitted into the piping 
at a point near the reservoir. Moreover, the location of the 
same is such that the oil is maintained at a constant state of 
mobility, due to the passing of heat from the adjacent cylinder 
walls into the body of the lubricating oil, through the inside' 
wall of the reservoir. For the purpose of cleaning out the 
crankcase, draincocks Ci and C2 are provided, and the oil level 
in the ordinary course is maintained at a constant height, but 
there is an added facility in the shape of a mechanism by means 
of which the rate of feeding of the oil is increased in propor- 
tion as the throttle is opened, so that the bearings get oil not 
only positively, but in proportion to their respective needs, it 
being the theory that the higher the speed, the greater is the 
necessity for lubricating oil, not on the assumption, however, 
that the film of oil between the journal and the box should be 
any thicker, but with the understanding that the heat generated, 
due to friction, will be absorbed in the profuse cooling oil 
bath, and the probability of overheating is annulled, first by the 
presence of an adequate oil film, and, second, by the cooling ef- 
fect of the increasing flow of the lubricating oil 

The carbureter has been modified to allow of easier adjust- 
ment, affording a surer means of maintaining adjustments after 
they are made. Referring to Fig. 5, the carbureter Ci is located 
near the back arm on the left-hand side of the motor, and 
the intake manifold curves out and upward, connecting with the 
intake to the valves, in such a way as to give a considerable area 
of the surface of the intake manifold between the carbureter 
and the cylinders of the motor, it being the idea that the intake 
manifold is essentially a part of the carbureter, and it is the 
aim of the designer in this example to prevent the formation of 




Fig. 2 — Showing the foredoor type of runabout with the top up showing the gasoline tank back of the seat 
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Fig. 3 — Showing the chassis complete, the relations of the unit, and the location of the power plant 



carbon in the cylinders of the motor by making sure that the 
quota of gasoline in the mixture will be completely volatilized 
before it gets to the combustion chamber, the theory being that 
gasoline, if it is permitted to go into the combustion chamber in 
a liquid form, will crack and carbon will be precipitated, in 
which form it will adhere to the walls, and remain there until 
it is scraped off mechanically. The magneto Mi is located back 
of the carbureter on the same side of the motor, and it sets 
on a shelf which is machined to afford alignment so that the 
drive, which is brought about by a shaft of the housing, will 
be without vibration or the other ill effects that might be traced 
to lack of alignment of the driving means. In the fashioning 
of the extension of the housing for the enclosing of the gearset 
that drives the magneto, care has been taken to supply the 
facilities for the quick removal of the cover, thereby making it 
possible to remove the magneto for the purpose of inspection or 
repair, and to put it back again as readily as it is removed, 
without requisitioning an undue measure of skill on the part of 
the repairman. The exhaust manifold M2 is fastened to the 
faces of the cylinders, the latter being cast in pairs, by means of 
four yokes. This manifold is straight and fair with a consider- 
able area of the passageway, and it terminates in a threaded 
part to accommodate the fitting of the exhaust pipe, the connec- 
tion for which comes in the plane of the rear edge of the back 
pair of cylinders. 

The power plant of the self-contained type has its flywheel in 
front, and the transmission gear housing Hi is flanged to the 
rear of the crankcase, with the mechanism Gi located on the 
side for the manipulation of the sliding gear, giving two speeds 
and reverse. The clutch, of the multiple-disc type, is enclosed 
in the extension of the crankcase, and to facilitate the ex- 
amination or removal of the clutch, the flange bolts holding the 
gearcase to the crankcase may be removed, thus permitting of 
the taking away of the gearcase, exposing the clutch to view, 
making it possible to remove the same if it is deemed ex- 
pedient to do so. In the refining of the power plant, some at- 
tention has been given to the water piping, but the syphon sys- 
tem of cooling has been retained. The water intake passes from 
the bottom point by easy curves, sweeping up and over the fly- 
wheel, as the illustrations show, and in the latest undertaking 



the size of the outlet has been increased, thus affording a better 
flow of the water. 

The clutch adjustment has been altered somewhat in the new 
model, and a device consisting of three screw plugs, with a 
means for positive locking after the adjustment is made, fixes 
the spring pressure. The differential bearings, which were 
formerly of the ball type, have been supplanted by roller bear- 
ings, and the pinions are now supported on either side of the 
differential system. In the revision of the brake the areas of 
the shoes have been increased, and the diameters of the drums 
are greater by two inches. Closures are provided for the pur- 
pose of preventing lubricating oil from running out of the axle 
tube and getting onto the braking surfaces. The spring seats of 
the front axle have been improved, affording a better means of 
clamping the springs, and the front wheels run on roller bear- 
ings. Among the revisions from the point of view of material 
and the quality used in these cars, mention is made of vanadium 
steel for the springs throughout, and in the fastening of the 
springs retainers of a somewhat better design are provided. 
Moreover, the tipping of the body, due to unequal loading, as 
when one passenger of avoirdupois sits alone in the seat, is pre- 
vented. Among the other incidental refinements, oil cups are 
used in the spring bolts and other necessary points. The run- 




Fig. 5 — Left band side of the unit type of power plant showing the 
magneto installation, the location of the carbureter, and tbe position of 
the transmission gear 
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ning boards and mudguards have been widened, and the latter 
are provided with splash aprons, not only adding materially to 
the good appearance of the cars, but affording immunity from 
the splashing of mud as well. 

Important Features Among the Remaining Consid- 
erations 

The 16.9 horsepower motor as used in the smaller of the two 
chassis is of the four-cylinder type, with a bore of 3 1-4 inches 
and a stroke of 33-8 inches. The carbureter is of the Breeze 
type, and the auxiliary air supply is heated. The magneto is of 
the Bosch DU4 type. The gear ratio in this motor is 4 to 1. 
The brakes are located on the rear wheels of the car, the 
service brakes being of the internal expanding type and the 
emergency brakes are likewise constructed, the facings being of 
asbestos wire. The front axle is of the I-section, and the road 
wheels are of the artillery type with 10 spokes in the front 
wheels and 12 spokes in the rear wheels. The front wheels are 
fitted with 30 x 3 inch tires, which is true also of the rear wheels 
in the case of the 84-inch chassis, but the rear tires in the tour- 
ing model are 3 1-2 inches in section. As a general proposition 
the scheme of design for both models is on a common basis, 
using the same size motor in each case. 



Motor Traffic in Yukon 

Equine relays and dog sledges to be replaced by closed passenger 
automobiles on the stage route between Dawson and White 
Horse. Tests have proven that blizzards cannot stop the 
motor stage, and residents are petitioning the Territorial 
Government to improve the roads. 

THERE is a move on foot to test automobiles over the 320- 
mile route between Dawson and White Horse, which in 
wintertime is served by means of relay horses and sled stages. 
This route is very trying, the so-called highways being little 
better than mere trails. Residents of that section are endeavor- 
ing to bring influence to bear upon the Territorial Government 
to improve the roads to a passable condition for automobiles. 
The thermometer hovers around SO degrees below zero in the 
Winter months. Closed vehicles are indispensable. But the 
tests that have been made with a 6-cylinder motor car which 
was put into service in 1910, have proven that the machine does 
not halt, even in the face of demoralizing blizzards. Sanguine 
people up in the Yukon Territory predict that it is but a question 
of time before an automobile service will be established there 
which will completely put the horse-drawn sled stages out of 
commission, both in carrying passengers and freight. 



The Speed of Reciprocating' Engines 

Speed and the Factors WHicH Influence It 



consideration of the limitations of speed, with ad- 
ditional reference to horsepower formula as based 
upon the recent report of the Horsepower Formula 
Committee of the Royal Automobile Club and the 
conclusions arrived at by that body, this being the 
first instalment of an article by James Langmuir 
Napier. {Reprinted from The Automobile Engineer, 
London.) 
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IT is impossible in dealing with the subject of engine speed at 
this date to avoid consideration of the recently issued re- 
port of the Horsepower Formula Committee, and the con- 
clusions as to engine speed arrived at by the commit- 
tee. These conclusions include a general statement that 
piston speed varies with the ratio of stroke to bore, and a par- 
ticular determination that the variation can be expressed by the 
equation ' = 600 (r -f- 1 ), a being piston speed in feet per minute 
and r the ratio of stroke to bore. 

In order to ascertain what support for these conclusions was 
to be found in the table of engine data on which the report is 
based, I extracted from the table all results derived from two 
classes of engines, the first including those having a stroke-bore 
ratio of 1.08 or under, and the second those having a stroke-bore 
ratio of 1.5 or more. These numbered twenty-four and twelve 
engines respectively, and yielded certain numerical averages which 
I set down here for what they are worth, with the warning that 
♦he great majority of the trials were incomplete, and that averages 
should be used with caution in any case. 



Stroke-bore 
Ratio. 
l.OOS 
1.59 



<r at 
Mas. H.P. 
1264 
1512 



<r at 

Max. to. 
675 
828 



Max. to. 

88.8 
82.0 



to at 
Max. H.P. 
70.57 
66.81 



Fig. 1 — Showing th" relations of maximum horsepower and piston speed, 
considering engine* of high stroke-bore ratio 



As in the committee's report, vp means effective mean pres- 
sure, including the mechanical efficiency of the engine. It will 
be noted that the average speed at maximum horsepower sup- 
ports the general conclusion of the committee. The tendency of 
the other averages may be obscure at this stage. 

From these twenty-four and twelve examples I have selected 
those in which the trials were sufficiently extended to reach, or 
nearly reach, both the speed at maximum horsepower and the 
s-eed at maximum vp, and in which the results were not vitiated 
by obvious errors of observation. I have plotted the results of 
these trials in Figs. 1 and 2, of which Fig. 1 represents the re- 
sults of the engines of high stroke-bore ratio, and Fig. 2 those 
of low stroke-bore ratio. I have taken a liberty with the result 
of Trial No. 45 by altering 63.9 horsepower, which may be a mis- 
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print, to 53.9 horsepower, which is in accordance with the general 
trend of the curves. In both figures the upper series of curves 
represent the mean effective pressures and the lower the horse- 
powers. Even where these cross there should be no difficulty in 
distinguishing between them. For ease of reference I append 
here a table of the principal dimensions of the engines of which 
the trial results are plotted in the figures : 



Fig. 


No. 


Bore. 


Stroke. 


Ratio. 


No. Cyl. 


1 


45 


4.00 


7.00 


1.75 


4 


1 


46 and 54 


2.95 


4.73 


1.60 


4 


1 


62 


3.15 


4.73 


1.50 


4 


1 


136 


3.94 


6.30 


1.60 


4 


1 


137 


2.60 


3.94 


1.52 


4 


2 


4 


4.73 


5.00 


1.06 


4 


2 


14 


4.73 


5.00 


1.06 


6 


2 


78 


4.63 


5.00 


1.08 


4 


2 


79 


5.00 


5.13 


1.03 


4 


2 


100 


4.50 


4.50 


1.00 


6 


2 


110 


4.73 


5.12 


1.08 


4 


2 


131 


4.50 


4.75 


1.06 


6 



It is not necessary to examine in detail the curves plotted 
in Figs. 1 and 2. A glance is sufficient to indicate that the 
simplicity of the relation <r = 6oo (r+i) must be considerably 
modified to account for the variations exhibited in each figure 
and as between the two. There are, in fact, only two points of 
consistency observable, and both relate, not to speed at maximum 
horsepower, but to speed at maximum VP. It will be observed that 
between the two diagrams there is no overlapping. The speed 
at maximum vp is always higher in Fig. 1 than in Fig. 2, and 
taking Fig. 1 by itself, the speed at maximum vp is always 
higher when the stroke is greater. 

The "maximum practicable piston speed" is not defined, but 
since it is said to be 600 (r+ 1) feet per minute, and that quan- 
tity is used in calculating the maximum brake horsepower rating, 
it seems reasonable to assume that "maximum practicable piston 
speed" is intended to be taken as piston speed at maximum horse- 
power, and this speed is said to be the same for an engine with 
cylinders 2 1-2 inches x 2 1-2 inches as for an engine with cylin- 
ders 5 inches x 5 inches, with the somewhat paradoxical result 
that doubling the stroke has no effect on the relative power of 
the two engines. 

The explanation is, of course, that the increased piston diameter 
has a detrimental effect (other than the heat effect which is 
separately accounted for) precisely equal to the benefit derived 
from the increased stroke. From Mr. Burls' explanatory paper 
it appears that this detrimental effect arises from the increased 
mass of reciprocating parts corresponding to increased cylinder 
diameter. 

As I shall show later, the influence of reciprocating mass on 
speed in any reasonably designed engine is practically negligible. 
It is true that under certain circumstances heavy reciprocating 
masses may make high speeds unpleasant, but they do not make 
high speeds impossible, or even (within the limits of the strength 
of materials) appreciably more difficult of attainment. If any 
limitation of this nature be admitted, the committee's formula 
becomes, not a measure of possible horsepower, but a measure of 
pleasant horsepower. Mr. Burls is logical in this matter, and has 
endeavored to set up a standard of pleasantness, but his standard 
is too low. It is infringed by every four-cylinder engine. 

My view of the matter is that in attempting to determine the 
variation of piston speed with stroke-bore ratio, the committee 
has begun at the wrong end. I propose to begin by considering 
VP, which is, after all, the source of piston speed, and probably 
more effective than a mathematical abstraction. 

A cylinder may be supposed to be filled with gas of a definite 
heating value at the pressure of the atmosphere, and that gas may 
be supposed to be exploded and expanded behind a piston moving 
with infinite velocity, so that no external cooling of the gas takes 
place. Under such circumstances the mean pressure in the cylin- 
der during the working stroke would have a maximum value 
which I shall call A. 

If, however, the gas be required to follow the piston into the 
cylinder in a short period of time the pressure in the cylinder 
must be less than the atmospheric pressure. The total heat in 
(he charge of gas, and approximately* also the mean pressure, will 



be diminished in the proportion — , corresponding to the pressures 

P 

inside and outside the cylinder, and if the stroke were sufficiently 
long the mean pressure during the working stroke would be ap- 
P 

proximately A — . Supposing the inlet valve to be equal in area 
P 

to the piston, and the piston to move with a constant velocity v, 
then the equation connecting v and p is 



where C is the velocity with which gas would flow into a vacuum 
under atmospheric pressure. 

This equation assumes the gas to have acquired velocity by 
falling through a height, and to be flowing with a constant veloc- 
ity. We have to consider, however, that the gas is at rest at the 
beginning of the stroke and acquires the velocity of the piston 
under the influence of gravity and its own elasticity while moving 
through the distance s, the length of the stroke. Under these cir- 
cumstances we should have 



P * 

B being a constant. From this we get — = 1 — and 

P B* 



(-a 



A — : 

P \ Bj. 

which would be the mean pressure if there were no cooling and 
if the motion of the piston were uniform. Neglecting true piston 
motion exaggerates the effect of long stroke. 

The diameter of the cylinder will certainly influence the rate 
of cooling of the exploded charge. I have not had the advantage 
of reading Professor Calendar's paper on the subject, and I have 
made no independent investigation of it. It seems reasonable, 
however, to suppose that the rate of cooling will be, more or less, 
directly proportional to the cooling surface and inversely propor- 
tional to the volume cooled. 

Taking only the water-cooled surface of the cylinder, the rate 
of cooling would thus be proportional to 
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Fig. 2. — Illustrating relations of maximum horsepower and piston speed 
in regard to engines of low stroke-Dore ratio 
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Fig. 3 — Showing curves depicting relations of mean effective pressure, pis- 
ton speed and maximum horsepower output 
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The rate of cooling is also directly proportional to the difference 
of temperature, so that we have, if T be temperature of gas, t 
time, and C temperature of cooling water, 
dT 



dt 



= -"G + p <T - c) 



and T = R* - m 



T = R + C, which is the temperature corresponding to the ideal 
mean pressure A, and since pressure is proportional to tempera- 
ture, when the stroke is performed in time t, the mean pressure 
will be proportional to 
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-Illustrating the relation of corresponding functions, applying a dif- 
ferent constant for the purpose 



C + 4*) 



+ C 



R + C 

And if we assume (introducing a further error) that C is the 
temperature of the bottom line of an indicator diagram, this 
expression becomes 



A.*-»« 



which, since / is equal to — , may be written 

v 

A 



Combining this with the previously assumed effect on mean 
pressure of increased stroke, we arrive at the equation : 

A| 1 



{'id 



vp = - 



+ 4) 



which is the equation used in plotting the curves of mean effective 
pressure and horsepower shown in Fig. 4. 

The curves plotted in Fig. 3 are deduced from the probably 
less accurate approximation: 

A 



VP: 



in which, of course, the constants, although indicated by the 
same letters, have different values. The method by which these 
curves are arrived at is as follows : 

m « 

If u and y are functions of — is a maximum when — = 



du 

dx 
dy 
dx 



therefore, VP is a maximum when 
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From the experimental results plotted in Fig. 2 it appears 
that when s is equal to d, vp is a maximum at about 600 feet per 
minute, or 10 feet per second, and by trial it is found that 1-40 is 
a probable value of B. Taking A in the first instance at 100 and 
j and d each equal to 1-3 foot 

1 1 1000 

— X 1000 X — - — 
20 3 60 60 

m = = = — = 1 .62 1 62 

100 100 3700 37 

9 120 360 
And this value of m is used throughout in plotting the curves 
shown in Fig. 3. 

The constants A, B and m are affected by alteration of condi- 
tions. A depends, among other things, on the quality of the 
explosive mixture, compression and ignition ; B on such consid- 
erations as area of inlet and exhaust valves and passages and on 
valve timing; m depends principally on the temperature of the 
cooling water. All such conditions are assumed to be constant 
unless otherwise stated. 

In Fig. 3 the curves of mean effective pressure and horse- 
power numbered 1 are supposed to be those of an engine having 
four cylinders, 4-inch bore by 4-inch stroke. A is taken as 100 
and B as 1-40. In the curves numbered 2 the conditions are 
altered by doubling the stroke ; in those numbered 3, by increas- 
ing the stroke to 6 inches ; in those numbered 4, by increasing A 
to 125 ; and in those numbered 5, by reducing B to 1-50. In each 
case the curves Nos. 2, 3, 4 and 5 represent curve No. 1 with one 
condition altered. 

From curves No. 2 it will be seen that, on the assumed equa- 
tion, the effect of increase of stroke is to increase the maximum 
horsepower, to increase the speed at which the maximum horse- 
power is exerted, and to increase the speed at which the maximum 
VP is reached. Also the maximum VP and VP at maximum horse- 
power are diminished. 

Curves No. 3 exhibit the increased VP due to increase of cylin- 
der diameter, and the decreased speed at which the maximum 
■VP is reached, due to diminished stroke-bore ratio. It is not quite 
clear on the diagram (Fig. 4 shows it better), but the speed at 
which the maximum horsepower is reached is slightly less in 
curves No. 3 than in No. 1. 

Curves No. 4 show the effect of increasing A. The horse- 
power is, of course, increased, as also are the speeds at maximum 
horsepower and at maximum vp. 

The reduction of B, as shown by curves No. 5, has, as might 
be expected, an effect somewhat similar to that of the increase 
of A. 

In Fig. 4, curves No. 1, we have the same original engine as 
in curves No. 1, Fig. 3. Curves No. 2 and No. 3 show the effect 
of an increased stroke-bore ratio in both cases. In curves No. 2 
the increased ratio is arrived at by doubling the stroke, and in 
curves No. 3 by halving the diameter. Curves No. 4 are part of 
curves No. 3 increased with regard to curve No. 1 inversely as 
the squares of the cylinder diameters. The difference between 
curves of horsepower Nos. I and 3 is, therefore, the difference 
due to more rapid cooling of the smaller cylinder. In Fig. 4 I 
have marked with arrows the calculated maximum points. 

It is hardly to be expected that the admittedly erroneous 
formulae which I have used in plotting the curves in Figs. 3 and 
4 can give accurate numerical results. They can only represent 
tendencies. It is apparent, however, that the curves of Figs. 3 
and 4 could be mixed with those of Figs. 1 and 2 without any 
certainty that, if the numbers were obliterated, the difference 
between the natural and the artificial could be detected. Apply- 
ing the method of averages, dividing the curves of Figs. 3 and 
4 into those which have a stroke-bore ratio of unity or less 
and those which have a stroke-bore ratio greater than unity, we 
get the following comparison : 




Stroke-bore 
Ratio. 
0.93 
2.00 



<r at 
Max. H.P. 
1375 
1760 



a at 

Max. to. 
604 
850 



Max. T0. 
84.8 
76.3 



To at 
Max. H.P. 
64.1 
57.16 



Fig. 5 — Curves illustrating the relation of resistance horsepower and flexi- 
bility in automobile engines 

This is fairly comparable with the averages obtained from the 
thirty-six engines from which the results shown in Figs. I and 2 
are selected. 

It would be futile without much fuller information to attempt 
to account for all the diverse results tabulated in Figs. 1 and 2. 
It becomes possible, however, by means of a single example to 
illustrate the apparent divergence from type that may exist when 
engines are classified solely by stroke-bore ratio. Engine No. 
137. Fig. i, has a fairly high stroke-bore ratio, but when it is 
measured by its concrete dimensions it is a small-bore engine with 
a short stroke, and it embodies most completely all the appro- 
priate vices. The mean effective pressure is low, owing to the 
small bore; the speed at maximum horsepower is low, owing to 
short stroke; and the speed at maximum vp is high, owing to 
the high stroke-bore ratio accentuated by the small bore. Such 
an engine is peculiarly inflexible, and, as a matter of fact, its 
record puts its useful limit of piston speed between 800 and 1,200 
feet per minute. 

Unlike the reciprocating steam engine, which is not designedly 
subject to external ■ cooling, the internal combustion engine has 
two critical speeds. The first of these is reached at the point of 
maximum VP, at which point, or at any lower speed, the engine is, 
so to speak, in unstable equilibrium, and the least increase of 
load will show the engine. The second critical speed is the speed 
at maximum horsepower, and between these speeds the engine is 
truly flexible. It is important for motor car work that this range 
of speed should be as great as possible, and in this respect the 
long-stroke engine has an advantage. A fictitious flexibility may, 
however, exist at both ends of the speed scale. In Fig. 5, A B 
represents an imaginary curve of resistance horsepower, that is, 
load multiplied by velocity. The engine horsepower and mean 
effective pressure are shown by curves similar to those in previous 
figures. Although the maximum VP of the engine occurs at D, 
the engine will still possess relative flexibility down to the speed 
corresponding to C. The flexibility at this end of the scale may 
be described as accidental. 

At the other end of the scale the added flexibility between E 
and F is gained by employing a more powerful engine than is 
necessary. The engine cannot exert its full power, and at any 
speed between C and F must run throttled. If the engine is sub- 
ject to rating disabilities and it is desired to take full advantage 
of the rated horsepower, the gearing must be of such proportions 
as will make the line A B cut the horsepower curve at E It is 
this consideration which fixes the diameter of locomotive driving 
wheels, and which accounts for a good many differences com- 
monly attributed to the efficiency or want of efficiency of marine 
propellers. 
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Subscriber Invents a New and 

Desirable Wind Shield What Some Subscribers Want to Know 

Editor The Automobile: 

[2,604] — I enclose herewith two views of 
a new idea in wind shields (Figs. 1 and 4). 
The model shown has been in operation on 
my car for about two months and works 
perfectly. It is easily lowered and raised, 
and when up is a good dust shield as well 
as wind shield, the dust shooting over the 
head of the driver. The cloth is water- 
proof and is a very efficacious rain shield. 
Side curtains can be attached to the 
shield, making a very effective rainy 
weather device. I intend having them 
made prior to a trip North in July. The 
device is carried by a filler board on top 
of dash, with but one other connection to 
the body, the pivot at lower ends of side 
rods. These rods can be curved to a 
greater or lesser extent to fit different 
models of cars. 

The shield is held up by friction in the 
bearings at sides of filler boards, which 
carry the two small supporting rods. 

G. L. Smith. 

Washington, D. C. 



heated products of combustion will linger 
in the motor for a greater length of time, 
and the excesses of heat will be imparted to 
the cylinder walls over a greater area in- 
stead of being confined to the combustion 
chamber surfaces, which would be true at 
the time of maximum heat were the mixture 
to burn while the piston is on the compres- 
sion stroke dwell point, completing the 
burning operation before the beginning of 
the power stroke. This desired condition 
is approximately realized when the ignition 
takes place at the right point, considering 
speed. 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aulmg the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



Overheating Obtains with a 
Retarded Spark 

Editor The Automobile: 

[2,695] — Being a subscriber to your jour- 
nal, I would ask which is the proper way 
to run an automobile, the spark in ad- 
vance of the gas, or the gas in advance of 
the spark, and under which condition will 
the motor overheat the quickest? 

Dr. James L. Perry. 

Plainfield, N. J. 

The question as put is not quite plain, 
but we gather from an examination of the 
same that the point to be made is in rela- 
tion to the effect of a retarded versus an 
advance spark. The timing of the spark 
should be regulated in proportion to the 
speed of the motor. When the motor is 
going fast, the spark should be advanced 
accordingly, and as the motor slows down, 
to retard the spark in proportion is the 
right idea. If, however, the spark is re- 
tarded too much, considering the speed of 
the motor, a condition of overheating will 
creep in, due to the fact that the gas will 
not burn before the piston starts on its 
power stroke, with the result that the highly 



Brief for Extreme Simplicity 

Editor The Automobile: 

[2,606] — Your remarks on lubrication by 
mixing oil and fuel begin nicely by stat- 
ing that controversy is frequently due to 
the point of view. This must be granted. 
But it does not seem_that there should, be 
any controversy aboilt tfte value of sim- 
plicity. Of two methods which give equal 





Fig. 1— Looking at the windshield folded back showing 
obstruction and a neat arrangement of the ?< 



Fig. 2 — Depicting a sagging rear axle showing 
poor set of conditions that should not obtain 



results, the simpler should always be chosen. 
The aim of every mechanic is to find the 
device which' can accomplish its results 
with the least number of parts. 

A further aim is to find that device which, 
while simpler, is also better. Some one has 
said that all great things are simple. It is 
largely true. The crude, unfinished, im- 
perfect device for any given purpose is 
always marked by complexity. Does it not 
seem reasonable, therefore, to accept the 
oil-fuel mixture as better and more mod- 
ern than the complicated oiler with its pipes 
and pumps? And when we remember that 
the oil-fuel mixture 
feeds the engine parts 
proportionately to the 
power and heat de- 
veloped, whereas the 
usual pump feeds ac- 
cording to speed re- 
gardless of power re- 
quired or fuel burned, 
it will be seen that 
the oil-fuel mixture 
far surpasses the oil- 
ing machinery in ca- 
pability just as it 
does in simplicity. 



That certain oils and certain engines can- 
not be used with this system is no argu- 
ment against it We do not condemn the 
steam turbine because it seems not adapted 
to small powers like the automobile needs. 
You are quite right that castor oil would 
fail flatly if one attempted to dissolve it 
"in" tbe<fuel v Castor oil -is one of the few 
oils that will not readily dissolve in gaso- 
line. Its price puts it where most autoists 
are not hunting for it for daily use in their 
engines, and few road users are caring 
owing to the fact that their engines do not 
run at 2,000 feet piston speed anyhow. 
That other oils contain paraffin wax, which 
does not dissolve easily, is a defect of the 
oil rather than a defect of the system. The 
car owner expects to buy the fuel suited to 
his engine and can just as easily buy the 
oil suited to his engine. The needs for 
analysis are no greater in one than in the 
case of the other. The oil once dissolved 
in the fuel is certain to reach the proper 
spots, and once there will do its duty just 
as fully if carried by the fuel as if fed 
through a separate oiler. If it is of poor 
quality it needs to be fed more plentifully 
in either case. If of poor quality it may 
interfere with the mixture in either case, 
but the chances of such interference are 
greater with the mixture feed and the 
chances of causing an investigation are 
greater than with the mechanical feed. 

On the point of certainty the mixture 
feed has the advantage. There are no 
parts to need attention, to clog or go wrong. 
A stoppage of the oil supply is also a stop- 
page of the fuel supply and the engine at 
once stops. There are no empty oilers to 
make trouble. Many a bearing has been 
ruined because the oilers were not filled 
or the pump did not work, or the pipes 
clogged. With the oil mixture this is im- 
possible. The oil and fuel are mixed before 
being placed in the tank. If the oil is 
wax instead of grease and will not mix, 
the fact is noticed at once. Surely this 
makes for safety. Once mixed a high- 
grade mineral oil will not separate, and so 



entire freedom from 
olded fabric 
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WHsrt Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid, 
ing brother outomobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
put, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 



a retarded spark; (c) valves not properly 
timed, or (d) ignition system not delivering 
a sufficient spark to properly inflame the 
mixture. 



giv 



evidence of good faith. 



the autoist can rest perfectly easy know- 
ing that his engine is oiled just as it should 
be. It is quite evident that you have not 
used both methods or you would not for a 
moment suppose that any such certainty 
and perfection could be had by a mechan- 
ical method. Almost any automobile maker 
can tell you of oil pumps put on wrong, or 
of leaky pipes, of stuck pump valves, or 
any one of a dozen other things which are 
liable to stop an oiling system in spite of 
the fact that they are much simpler to-day 
than ever before. Let us hope that in time 
they will arrive at the point of extinction 
so far as the inner engine parts are con- 
cerned. 

It is unfair to the reader to stop without 
calling attention to the fact that only cer- 
tain engines are adapted to this method of 
lubrication, for if the mixture does not 
reach the engine parts it cannot lubricate 
them. The method is therefore adapted 
mostly to 2-cycle engines and to such 
4-cycle engines as take their mixture into 
the crank case before passing it to the 
cylinder. It is used to a limited extent to 
assist in cylinder oiling in engines of the 
usual 4-cycle type and adds sweetness to 
their running, as the owner of any hot 
high-speed engine can easily determine by 
trial. Chas. E. Duryea. 




Motor Went Awry in the Repair- 
ing Operation. 

Editor The Automobile: 

[2.697] — I have a Packard car which has 
just been overhauled on account of heating 
motor. The change has not remedied it any. 
The motor keeps cool in low speeds, motor 
rrnning fast, and when the car is driven 
fast in high gear, but when the car is 
driven at 15 miles per hour, the motor heats 
up and water boils. What is the trouble? 

A Subscriber. 

Brooklyn, N. Y. 

Your difficulty may be traced to : (a) 
feeding too much gasoline ; (b) running on 



As Axles Sometimes Are and as 
They Should Be Made 

Editor The Automobile: 

[2,698] — When I purchased my auto- 
mobile I thought that I was careful enough 
to avoid selecting a car that would have a 
sagging axle, but in less than a month after 
I put the car in service the axle began to 
sag. I do not understand why this should 
be so, and the question is, what am I to 
do to avoid the trouble, or, better yet, how 
can I fix the axle so that it will not look 
as if it is going to fail? Anxious. 

New York City. 

Slightly exaggerated, the design shown in 
Fig. 2 shows how the axle looks, due to 
the sag complained of. Fig. 3 presents the 




Fig. 3 — Presenting the axle shown in Fig. 2, 
excepting that it is printed reversed, indicating 
more nearly how it should look on the road 

same illustration, with the exception that it 
is reversed in printing. Fig. 2 shows a very 
bad condition that should not obtain in 
axle work. Fig. 3 shows more nearly how 
the axle should be made. It is not possible 
to approximate the condition as shown in 
Fig. 3 in actual practice, except by making 
preparation and designing the axle in a way 
that is far more complicated than is ordi- 
narily true of live rear axles. Were the axle 
so designed that it 
would look some- 
thing like Fig. 3, it 
would than be pos- 
sible to say for it 
that any little sagging 
that might transpire 
would scarcely b e 
noticed in the ordi- 
nary course of 
events, and the sec- 
ond advantage would 
lie in the fact that 
the road wheels 
would roll on plumb 
spokes. In the ab- 
sence of preparation 
of the character in- 
dicated, considering 
live rear axles as 
they are usually 



made, it is necessary to remove all lost 
motion from the bearings and to make 
sure that the tube is not bent. The jack- 
stays should be kept well tightened up. It 
is no impropriety to tighten up on the stays 
so that the tube will be a slight bow in 
the upward direction. If too much bow 
is given, it is true that the differential 
gears will be cramped. This cramping of 
the gears will not be so damaging if they 
are of the bevel kind. Care should be 
taken not to bow the axle up too much. 



Bad Castings or Defective 
Manipulation 

Editor The Automobile: 

[2,699]— I would like to have someone 
explain what may cause a cylinder to leave 
its base, not exactly blow up, but break off 
near the base; the cylinder and piston had 
plenty of oil. A Subscriber. 

Fall River, Mass. 

It is not impossible to consider a defect 
in the cast iron of which the cylinders are 
made. Another way to break a cylinder 
is to speed the motor up and then retard 
the spark too much. A combination of 
bad castings and faulty operation would 
contribute largely to the result realized. 



The Adiabatic Curve Disturbs 
an Automobilist 

Editor The Automobile: 

[2,700] — Despite the apparent simplicity 
of an automobile motor, it has some mar- 
velous things within its makeup, one of 
which is the adiabatic curve of song and 
story. Will you tell me what it is? 

Brooklyn, N. Y. J. D. F. 

Glad to accommodate you. Looking in 
Webster's Dictionary the adiabatic curve 
is thus described: "Not giving out or re- 
ceiving heat." In further explanation the 
dictionary goes on to say: "Adiabatic line 
or curve; a curve exhibiting the variations 
of pressure and volume of a fluid when it 
expands without either receiving or giving 
out heat." — Rankine. 




Fig. 4 — Looking at the wind shield from the front, showing the rigid 
support and bow the natural shape of the shield serves to deflect the air 
currents above the heads of the occupants of the seat 
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Meeting' Recurring' Troubles 

Presenting a Series of tbe Most Probable Cases 

A series of correlated short stories, accompanied by diagrams and characteristic illus- 
trations, including the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 



Cement to Use Depends Uwm Composition or 
Ru»u m the Case — Since raw rubber com- 
pounds are ill-suited to serve in any place that 
requires strength under heat-changing conditions. 




Fig. 1 — Testing the strength of the gum in a 
rubber tire by sectioning out a strip and hanging 
weights thereon 



it is the practice commercially to mix with the rub- 
ber some material that will serve as a vulcanizing 
medium in order that heat, when it is applied at 
the right temperature, will so alter the character- 
istics of the rubber that they will afford strength 
under heat-changing conditions and permit of using 
the rubber in the manner as illustrated in the 
making and using of tires. If the rubber com- 
pound that is used in the making of tires is suited 
to the work, it will then be found that there is a 
considerable amount of strength induced in the 
rubber, and that the effect of heat is not marked. 
It will also be found that when two pieces of fabric 
are cemented together with the rubber compound 
and they are then subjected to a vulcanizing proc- 
ess, they will adhere to each other, showing the 
same strength as if the rubber was of one piece, 
without any joint at all. To give an idea of just 
what is intended, reference may be had to Fig. 1, 
showing a tire with the fabric cut, taking out a 
ribbon about one inch wide and of a thickness of 
one layer of the same. This layer, as it is cut 
out, leaves one end still adhering to the case, 
and if a weight is applied to the free end of the 
ribbon in the manner as shown. It will be found 
that a certain amount of weight can be sustained 
by the rubber that joins the free ribbon to the 
case, but that the weight sustained will be more 




Fig. 2 — Showing the method of cleaning a cut 
in a tire after examination shows that the wound 
is not a deep one 



or less depending upon the quality of the gum and 
the care with which the vulcanizing process has 
been conducted. In making a repair, if the cement 
is not of good quality it will be found that the 
weight required to sever the patch from the sur- 
face to which it is applied will be comparatively 
little, and the point that is to be made here is that 
the character of the cement that is to be used in 
making a repair should be in accord with the 
composition of the gum that is used in the making 
of the case. The best way, under the circum- 
stances, is to get the gum that is to be used in the 
making of the cement for repair work from the 
maker of the tire, or purchase cement from the 
same maker, so that there will be no question of 
the efficacy of the material so used. 



The Past That Rubbeb Plays in Tubs — Rub- 
ber may be so altered in its chemical composition, 
or better yet, characteristics, that, when it is di- 
luted with sulphur or other suitable substances, it 
will not only harden under high temperatures, but 
it will thereafter remain so. If it is desired to 
keep the rubber from hardening too much, all that 
has to be done is to use less of the sulphur, or 
other vulcanizing substances, and regulate the vul- 
canizing heat to that which is known to produce 
the desired result. 

Rubber is used in tire making for the purpose 
of sticking the layers of fabric, one to the other 
and all together. It is also employed to seal up 
the cotton, of which the fabric is composed, in 
order that mildew and other rotting agents may be 
locked out. In addition to the performance of 
these functions, the rubber is employed in a com- 
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Fig. 3 — Applying the rubber compound to the 
cut after the wound has been thoroughly cleaned 
out 



pound to make a toughened tread for the tire, so 
that when it rolls over the rough. ground, connot- 
ing with sharp stones and other impediments, the 
fabric will be protected, it being the case that the 
toughened tread of rubber compound is better for 
this purpose than any other material that is now 
sanctioned for use, excepting, of course, that there 
are special forms of treads that do good work, and 
they are frequently used in conjunction with rub- 
ber for the accomplishment of this end, notably 
leather treads. 

At all events, the rubber does several things, 
rone of which is of the character that popular be- 
lief seems to accord to it. True, rubber is a resilient 
material, and that a rubber ball will bounce is too 
well known to be denied. The fact remains that 
it is the air in the pneumatic tire that is given the 
privilege of doing the bouncing part, and it is 
understood by those who have studied the matter 
that air. under pressure, is far better than rubber 
for all such purposes, as cushioning the blow. 

Leaving it to air, then, to do the work of damp- 
ening the blow and serving as springs for the auto- 
mobile, it remains to emphasize the part that rubber 
plays in tires, and right here it will be well to 
mention the fact that this strange material, in 



addition to being waterproof, ii airtight; inner 
iudcs will hold air under pressure because to* 
walls are of such fine texture that air, even under 
pressure, leaks tnrough very slowly indeed. 

KuBBsa is Sbcondaiy bbom the Stebnoth Point 
OB View— The strength of the tire resides in the 
cotton fabric; this strength will prevail aa long aa 
the fabric is protected from its enemies, they being 
mildew, rust, acid, grease, dirt and mechanical ef- 
forts as flexure, centrifugal strains, excessive load- 
ing and abrasion or cutting. 

Anything that will keep mildew away from the 
fabric wilT also, bar out everything elae that will 
not serve as a solvent for the rubber compound. 
Unfortunately, some of the substances that come 
into contact with the rubber will dissolve it; among 
these solvents grease is the material that is moat 
likely to be encountered. 

Rubber, as long as it is kept in perfect condi- 
tion, wards off all honest natural enemies, as mil- 
dew, dirt, etc., and if the rubber can be kept in 
perfect condition, the tires will last for a long 
time. Automobilists fail to heal up the little blem- 
ishes on the surfaces of the outer casings before 
they begin to fester; they wait until the cotton 
fabric, which, as a wick, pulls in water, and with 
it a horde of mildew, is all eaten away, sometimes 
for a foot or more away from the surface blemish 
that is responsible for the damage. 




Fig. 4 — In repairing a cut to an inner tube 
cleanliness must also be observed if success is to 
be assured 



Just how large an opening will have to be to 
allow the cotton fabric to "wick in" water and 
mildew, that is ever in solution, is a matter which 
autoists differ about, but it is a moral certainly 
that the water and the mildew are content with 
a very minute opportunity. 



Cleaning ib an Imfoetant Past or the 
Pbocess — In the repair of little wounds — remember- 
ing that tbey are more dangerous than big cuts 
because they may be left unattended to for a month 
or more, whereas big cuts will compel immediate 
attention — assuming that the tire is cleaned, with 
tepid water and castile soap to begin with, it re- 
mains to swab out the wounds and open them up 
a little, if necessary, preparatory to the application 
of the desired amount of the proper grade of 
cement to be used for this purpose. 

The best cement to employ is not to be arrived 
at by just going to the nearest garage and buying 
a tube of rubber cement. Each make of tires on 
the market has some proportion of rubber com- 
pound that differs from the other, and the right 
cement to use is that which will stick to the par- 
ticular compound of which the rubber ot the tires 
,• ^T^posea. 

Having procured the proper grade of cement for 
this purpose and having applied it to the cleaned 
and enlarged wound, it still remains to vulcanize 
the patch, if such it might be called, ere the new 
rubber will adhere and remain permanently at- 
tached to the old. 




Fig. 5 — Stuffing Para gum into a cut in a casing, 
first cutting the gum into thin strips 
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. The Paoczss or Vulcanizing Tubs — A vulcan- 
izing outfit U an accessory that can easily be stored 
in the tool box. It takes no longer to vulcanize 
an inner tube than it does to stick a patch properly. 
The vulcanizer has two sides — the concave aide 
shown for outer casings, and the other, which is 
flat, for inner tube repairs. To carry out a repair 
to a casing it must be first examined to ascertain 
if the canvas has been damaged. The damage in 
Fig. 2 was not so deep as to require talcing the 
casing off, although it is on the side of the tire, 
and the following different processes, which can 
be effected while the vulcanizer is heating, must 
be faithfully carried out in order named to ensure 
the vulcanization having the desired effect Fig. 2 
shows the method of cleaning a cut CI with a 
stick or penknife, as was used in this case, II, the 
tire Tl having previously been cleaned off with gas- 
oline around the part CI. With the aid of an oil 
gun Gl and a piece of rag HI and some gasoline 
the cut can be cleaned in a short apace of time, 
and half the battle rests right here, for cleanliness 
in this operation ia essential, and unless rubber is 
clean it will not vulcanize, or if it looks apparently 
good it will not last. The next thing to do is to 
cover well every part with the compound SI. This 
should be stirred before using and applied with 
some instrument Tl in the manner indicated in 




Fig. 7 — Applying a thin coating of rubber solu- 
tion to the Hps of a cut in an inner tube 

Fig 3, so that the inside of the cut CI is entirely 
covered. Allow the first coat to dry, which takes 
about two or three minutes, and apply another coat 
lightly over the first Fig. 5 shows how the Para 
rubber PI is cut in strips and forced into the cut 
CI with the instrument II: the cut should be well 
filled but not quite to the level of the tire, and as 
the rubber is soft and gives to the instrument 
it can be pushed right home into the cut 

During these operations the vulcanizer will have 
had time to heat, and should register on the ther- 
mometer T2 2*5 degrees. To set the vulcanizer 
VI for heating attach the burner HI by the set- 
screw H2. shown in Fig. 11, with the wick protrud- 
ing about one-quarter of an inch, and it will give 
a name 3 inches high; see the damper works freely 
before lighting lamp. The temperature is con- 
trolled by a thermostat that opens and closes the 
damper, more or less, as may be required, auto- 
matically. In case adjustment of the thermostat 
seems necessary the method of altering same will 
be shown later. 

With the vulcanizer at the proper temperature, 
a small piece of wax paper Wl, commonly known 
as grease paper, is inserted between the vulcan- 
izer VI and the part to be repaired, and snugly 
clamped on by the chain and bolts Bl and B2, 
Fig. 11. Should the section of .the tire be smaller 
than the concave shape of the vulcanizer, let out 
sufficient air for the two surfaces to properly 
touch. There is no fear of burning one's self if the 
handle HI alone is touched, and the length of time 
required to effect the repair depends upon the 
depth of the cut; this varies from 20 to 40 minutes. 





Fig. 6 — Applying a piece of paraffin paper over 
a patch on an inner tube to prevent it sticking tu 
the vulcanizer 

If the finger nail pressed on the vulcanized part 
leaves an indentation the work is not completed, 
but if no mark is left then the work is finished 
and the rubber cured. When the vulcanizer has 
been removed and the part allowed to cool otf 
some sandpaper might with advantage be used to 
clean around and level off the repair of the same 
thickness as the casing. 

Cleanliness in connection with tube repairs plays 
an equal part if the work ia to be crowned with 
success, as with the outer casings the rubber must 
be cleaned with gasoline as shown in Fig. 4, hold- 
ing the cut open in order to better get at the job. 
The part must be roughed up and the best way to 
do this is to use sandpaper. The cloth CI is mois- 
tended with gasoline and rubbed over the bole and 
about an inch around, the plate PI being used as 
a rest, while the vulcanizer VI rests on the 
bracket alongside. Apply, as In Fig. 7, thin coat- 
ing of cement solution SI over the hole and on 
the lips of the same and allow to dry; this takes 
about four minutes, and then apply another coat of 
solution and let dry as before. If a simple punc- 
ture, take a small piece of Para rubber and work it 
into the hole with a match. If a small hole, fill to 
surface with layers of Para rubber cut to size of 
hole, making sure the Para sticks to the tube 
around the edge. Then cut a piece of rubber 
one-eighth of an inch larger than the puncture or 
cut and apply over aame. Then cut another patch 
PI one-half inch larger than the hole and apply 



over all (Fig. 6). The tube is now ready for vuf- 
canizing. By this time the temperature should 
have reached 265 degrees if the thermostat Tl is 




Fig. 9 — Inserting strip of old rubber, in order 
to relieve edges of the tube from pressure and 
concentrate it on the patch 

correctly adjusted. The method of adjusting this, 
should it require same, is to loosen the locking 
screw and turn the adjusting screw in to raise and 
out to lower the temperature. Do not make more 
than one-fourth turn at one time, and do not ex- 
pect temperature to change immediately when you 
make the adjustment Apply a piece of paraffin 
paper Wl (Fig. 6) over the patch to prevent it 
sticking to the vulcanizer, and underneath, next 
the plate PI, which has been turned in a vertical 
position, insert a strip of pasteboard or rubber (a 
piece of an old tube will do) several times larger 
than the patch, but narrower than the flattened 
tube, so as to bring the pressure on the patch and 
relieve the edges of the tube from pressure (Fig 9). 

Damp the vulcanizer to the plate with the tube 
inserted, leaving the heater alight. When the re- 
pair Is effected, which takes from 15 to 20 minutes, 
the patch should have a gray color and should not 
retain an Impression from a finger nail. If it looks 
brown and stays dented put It back in the vul- 
canizer and leave for a longer time. Remove the 
paper by rubbing with a wet cloth. 

The repair complete should take about 20 min- 
utes from the time the tube is taken out of the 
tire, and no amount of pulling should be able to 
dislodge it after cooling, and examination has 
shown that the patch has virtually become part of 
the tube. 



Fig. 8 — Showing a cut in an outer casing before 
the various processes of vulcanizing are carried 
out 



OTHZa PoSltS 0» VOLCAKIZKSS FlKO FaVOS tN 

PaAcncx— There are various types of vulcanizing 
appliances to be had; aome of them are large and 
cumbersome, depending upon the heat from steam, 
under pressure, to afford the desired warmth; this 
class of vulcanizers is used in the plants where 



tires are made; room and bulkineas axe not im- 
portant factors there, but in the owner's garage it 
is scarcely to be supposed that a steam vulcanizer 
would lend facility to the plan. Electric vulcan- 
izers, under the circumstances, are looked upon 
with much favor, and, since they afford the de- 
sired amount of heat at the right temperature, if 
they are properly designed, all that remains is to 
procure and use them with the aaaurance that the 
tire bill will be very materially reduced, provided, 
of course, that the work is promptly done. 

The principle of the electric vulcanizer is that 
of the electric heater or rheostat It is made up 
of a shell of metal holding a set of electric con- 
ductors, they being relatively high in resistance. 
When the electrical energy is connected to the 
vulcanizer through wires leading from a proper 
source, as an electric light wire of the right volt- 
age, by attaching the two wires to the binding 
posts of the vulcanizer, the electric current that 
will flow through the resistance wires, aa they are 
called, will deliver up its energy in the form of 
heat, and the amount of heat generated will be 
sufficient to raise the temperature of the vulcanizer 
to about the point of vulcanization of the rubber 
compound. A means is available for regulating 
the flow of electric current, and a thermometer is 




Fig. 10— Showing the method of adjusting a vul- 
canizer to a tire to repair a cut near the rim 

also provided for the purpose of reading the tem- 
perature at any time during the process of vul- 
canization. It is desirable to avoid having the 
temperature crawl up too hipb, and the repairman 
should watch out for this. The thermometer 
should be a "corrected" one; that I* to aay, it 
should be one that has been tested to make aure 
that it will read off the true temperature within 
very narrow limits. 

For this class of work there are certain tools 
that will be of excellent service, and the wisest 
way to purchase an outfit is to include the tools. 

Why Cylinders azz Beveled at the Bottom. 
— When the piston is being put back into the 
cylinder the piston rings will be in the expanded 
position, and without the bevel it would be al- 
most impossible to insert the piston without at 
least damaging the rings. With a suitable bevel 
and the use of two pieces of flat steel, the pistons 
may be put back into the cylinders, and the rings 
will close in without trouble. 




Fig. 11 — When the wound is located at the 
center of the tread the vulcanizer is clamped 
on by means of bolts at either side 
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The Effect of Manganese in Steel 



By E. F. Lake, M. E. 



Dealing tvith the benefits to be derived from the ad- 
mixture of proper proportions of manganese in the 
making of steel, such as minimising the formation of 
blow-holes, increasing the tensile strength and hard- 
ness, giving greater plasticity and mobility to the 
metal at forging heats, etc., and giving some idea of 
the proper percentages to use in making steel de- 
signed for various purposes. 

MANGANESE principally occurs in nature in the form 
of black oxide of manganese, otherwise known as 
manganese dioxide (MnOi). It is hard and brittle and 
looks like the cast iron with which it is usually combined to 
form the ferro-manganese and the ferro-silicon-manganese that is 
used in steel making. As it has a greater affinity than iron 
for both oxygen and sulphur, ferro-manganese containing about 
80 per cent, of manganese is used in steel making as a deoxi- 
dizer and to neutralize the sulphur. It seizes the oxygen that is 
dissolved in the molten metal and transfers it almost entirely 
into the slag as oxide of manganese. The sulphur would also 
pass entirely into the slag if time enough were allowed. 

The length of time required, however, makes it commercially 
impractical to reduce the sulphur to a trace in this way and 
other materials are used to further reduce the sulphur in the 
finer grades of steel. It required about four times as much 
manganese as there is sulphur present to reduce this latter ele- 
ment to the percentages required for automobile steels, and hence 
if the original sulphur content is very high a very large amount 
of manganese is required. It unites with the sulphur to form 
a manganese sulphide that shows in dark spots similar to those 
shown in Fig. 1, when the steel is polished, etched and micro- 
scopically examined. In rolling, these dark spots of manganese 
sulphide lengthen out into streaks, which of themselves are not 
very injurious to steel. If the manganese sulphide is segre- 
gated with phosphide of iron, however, it will probably weaken 
steel more than any other impurity. Rolling magnifies the sul- 
phide by separating it out and thus the effect is much more in- 
jurious in the rolled steels. 

Manganese benefits steel in other ways than that of a purifier, 
and the amount that can be left in varies and with the amount 
of various other ingredients; this is especially true of carbon. 

Manganese has 
p r a c t i cally the 
same effect on 
steel as does car- 
bon, and also 
nickel ; but not in 
the same strength. 
To equal the ef- 
fect of 1 per cent 
of total carbon, 
that contains the 
maximum amount 
of hardening car- 
bon, it would re- 
quire 7.25 per 
cent, of mangan- 
ese and 17.55 per 
cent, of nickel. 

Fig. 1 — Black spots show manganese sulphide With all three of 
in a 2 per cent, manganese steel. Magnified . , , 

300 diameters these elements. 




there is caused a structural change in the metal from pearlite, 
that includes the sorbitic, to martensite, that includes the 
troostitic, and then to the polyhedral structure and with neither 
of them is a special carbide formed. Chromium has an analogous 
effect, but not as complete as a double carbide of iron and 
chromium form, and this cannot be maintained in solution in the 
iron without tempering. 

The effect of manganese was not thoroughly understood until 
about twenty years ago. It was then shown that if more than 
2.00 per cent, or less than 6.00 per cent, of manganese was pres- 
ent in a steel containing less than 0.5 per cent, of carbon, it be- 
comes so brittle it could be powdered under a hand hammer. 
From 6 per cent, up, this brittleness gradually disappears until 
at 12 per cent, the former strength returns; its maximum being 
reached at 14 per cent. These higher percentages of mangan- 
ese make steel so very tough it cannot be machined with any of 
the tool steels we have at present, and grinding- has to be re- 
sorted to. In Fig. 2 is shown the network structure that forms 
in steel when the managese content is around 13.00 per cent. 
This makes a metal that will withstand frictional or abrasive 
wearing action much better than any steel in existence. It has 
been tried for various parts of motor cars but has been found 
of little use in their construction. 

Each increase in the manganese percentage of steel increases 
the critical temperature to which it is safe to heat the metal. 
This is due to its having a great resistance to the separation of 
the crystals in cooling the metal from a liquid state. It thus 
confers on steel the quality of hot ductility. It aids in producing 
more uniform alloys and tends to make the steel crystals small. 
It makes the metal plastic and counteracts the tendency to- 
ward crystallization that phosphorus causes. With the high 
manganese percentages, however, steel is not liable to crack 
when heating or suddenly cooling it from a red heat It over- 
comes many of the evils inherent in steel by healing them up 
and producing a smoothly rolled surface. 

Some recent experiments brought out the peculiar fact that 
when 5 per cent, of manganese was added to a highly magnetic 
pure nickel-iron alloy, containing from 12 to 13 per cent, of 
nickel, it became as non-magnetic as brass. While nickel also 
makes a non-magnetic steel when added in certain proportions, it 
was not known that manganese had this effect upon nickel. 

Manganese re- 
tards the forma- 
tion of blow-holes, 
though not to the 
extent that silicon 
does, by prevent- 
ing the oxidation 
of carbon and 
thus the forma- 
tion of carbonic 
oxide. This i t 
does by increasing 
the solubility of 
the gases that are 
dissolved in the 
steel when it is 
molten and re- 
tained in it while 

S O 1 i d i fyine It 2 — The network shows manganese forma- 

. . lion in a 13 per cent, manganese steel. Magni- 
probably raises the tied 300 diameters 
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elastic limit and slightly increases the tensile strength; adds 
fluidity to the metal; increases hardness; furnishes fusibility 
when present in considerable quantity ; and gives greater plasticity 
and mobility to the metal at forging heats. Some recent investi- 
gations, however, make it doubtful that it diminishes ductility to 
any extent. 

Manganese alloys with iron in all ratios, it being reduced 
from its oxides, at a white heat, by carbon. Its presence in- 
creases the power of carbon to combine with iron at a very 
high temperature (about 2,550° F.) and almost entirely prevents 
its separation into graphitic carbon at the lower temperatures. 
Manganese permits a higher total of carbon by raising the satu- 
ration point and it is easily separated from iron by oxidation, as 
it is even oxidized by silica. While it does not counteract cold 
shortness, it does prevent the red and yellow hot shortness 
caused by sulphur. 

In ordinary steels the percentage of manganese is usually 
from 0.50 to 1.00 per cent. In many of the special alloys it is 
from 0.30 to 0.50 per cent. In nickel steel it varies from 0.50 
to 0.80 per cent, and in chrome-nickel steel from 0.30 to 0.60 
per cent. In the high speed steels its content is from 0.10 to 
0.30 per cent, and in steels that are to be carbonized, the man- 
ganese should be kept below 0.20. 



Improvised Soldering Irons — An excellent substitute for a 
soldering iron is the steel handle of a wrench or the blade of a 
screw-driver, the handle or blade being cleaned and tinned in 
the same manner as the regular iron. By keeping a wrench with 
the handle ready tinned, the soldering iron can be dispensed with. 



Prague Show a Success 

One American car among the exhibits attracted much favorable 
comment. German, Italian, Belgian and French makers now 
have a monopoly of this field, but with proper trade methods 
there is no reason why our makers should not effect a lodg- 
ment there. 

PRAGUE, Austria, came to the front signally during the an- 
nual automobile exhibition held there and which has just 
closed. Jungbunzlau and Prague, Bohemia; Neustadt, Austria; 
Reichenberg, Bohemia; and Gratz, Austria, manufacturers put 
up attractive exhibits. There was also an American car which 
attracted favorable comment. The European models were many 
of them expensive. 

Prague is the capital city of the kingdom of Bohemia, and at 
the last census showed a number of inhabitants equal to one- 
quarter million. There are at this date 600 automobiles registered 
in the Prague police district. Sanguine-minded people say that 
the number will be doubled within the next year. The German, 
Italian, Belgian and French cars are now in the lead. American 
manufacturers contemplating a market in this section of Austria, 
must needs send catalogues printed in the native language. Be- 
sides, illustrations of parts, technical information relative to the 
parts and the general construction of the machine, as well as 
terms of sale, are absolutely indispensable. Manufacturers are 
obliged to pay an import duty per each 220 pounds, of $3045 on 
cars weighing less than 880 pounds; $24.36 on 880 to 3,960 
pounds; $20.36 on 3,960 to 7,040 pounds; and $12.18 for each 220 
pounds over 7,040 pounds. 



Calendar of Coming" Events 

Handy List of Future Competitive Fixtures 



Race Heels, Runt, Hill-Climbs, Etc. 

J use 10 West Haven, Conn., Shingle Hill Climb. Automobile 

Club of New Haven and Yale Automobile Club. 

June 10 Philadelphia, Sociability Run for Electrics, Quaker City 

Motor Club. 

June 10-11 Chicago, III. (Hawthorne). Track Races. 

June 14 Buffalo, N. Y., Orphans' Day, Automobile Club of Buf- 
falo. 

June 15-16 Chicago, 111., Reliability Run, Chicago Automobile Club. 

June, 15, 16, 17. . ..Dayton, O., Midsummer Meeting Society of Automo- 
bile Engineers. 
June 17 Guttenberg. N. J., Track Races. 

June 17 Ossining, N. Y„ Hill Climb, Upper Westchester Auto 

Club. 

June 17 Portland, Me., Hill Climb, Maine Automobile Associa- 
tion. 

June 19 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 20-23 Detroit, Mich., Summer Meeting National Gas and Gas- 
oline Engine Trades Association. 

June 24 St, Louis, Mo., Reliability Run, Auto Club of St 

Louis. 

June 30 St. Louis, Mo., Reliability Run, St. Louis Automobile 

Manufacturers' and Dealers' Assn. 
June Denver, Col., Reliability Run, Denver Motor Club. 

June .Norristown, Pa., Hill Climb, Norristown Auto Club, 
une Oklahoma, Reliability Run, Oklahoma Auto Associa- 
tion. 

July 1 or 8 Baltimore, Md., Hill Climb, Automobile Club of Mary- 
land. 

July 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

July 4 Denver, Col., Track Races, Denver Motor Club. 

July 4 Detroit, Annual Track Meet, Wolverine Automobile 

Club. 

July 4 Pottsville, Pa., Track Races, Schuylkill County Centen- 
nial. 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club. 

July 8 or 15 Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 14-17 Reliability Run, Minnesota State Automobile Associa- 
tion. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automobile 

Association. 



July Amarillo, Tex., Track Races, Panhandle Auto Trade 

Association. 

Aug. 1 Chicago, 111., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 3-5 Galveston, Tex., Beach Races, Galveston Automobile 

Club. 

Aug. 12 Philadelphia, Reliability Run, Quaker City Motor Club. 

Aug Denver. Col., Hill Climb, Denver Motor Club. 

Sept 1 Chicago, 111., Commercial Reliability Run, Chicago Mo- 
tor Club. 

Sept 1 Oklahoma, Reliability Run, Daily Oklohoman. 

Sept 4 Denver, Col., Track Races, Denver Motor Club. 

Sept 7-8 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

Sept 7-9 Hamline, Minn., Track Races, Minnesota State Auto- 
mobile Association. 

Sept 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept 15 Knoxville, Tenn.. Track Race*, Appalachian Exposi- 
tion. 

Oct 3-7 Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct 9-13 Chicago, 111.. Thousand-Mile Reliability Run, Chicage 

Motor Club. 

Oct 16-18 Harrisburg, Pa., Reliability Run, Motor Club of Har- 

risburg. 

Oct Denver, Col., Track Races, Denver Motor Club. 

Nov. 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run, Quaker City Motor Club. 

Nov. 7-10 Los Angeles- Phoenix Road Race, Maricopa Auto Club. 

Nov. 9-11 San Antonio, Tex., Track Races, San Antonie Auto 

Club. 

Nov. 30-Dec. 2, 3. ..Los Angeles, Cal., Track Races, Motordrome. 
Dec 25-26 Los Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

June 1 Bucharest, Roumania, Speed Trials. 

June 4 Trieste, Austria, Hill-Climb. 

lune 18 Boulogne, France, Voiturette and Light-Car Road Races. 

June 25 French Light Car Race, Coupe des Voiturettes, Bou- 

logne-sur-Mer course. 

June 25-July 2 International Reliability Tour, Danish Automobile Club. 

July 5 (to 20) Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

July 9 Sarthe Circuit France, Grand Prix of Automobile Club, 
uly 13-20 Ostend, Belgium, Speed Trials. 
. uly 21-24 BouIogne-sur-Mer, Race Meet. 

Aug. 6 Mont Ventoux, France, Hill Climb. 

Sept 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 
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/GETTING at the facts in the operation of freight 
automobiles is not a simple undertaking in the 
absence of authentic records, of which there are too 
few to make the task an easy one. Those who rank 
high in experience, and who are able to show a fair 
measure of success, are authority for the statement that 
speed of travel of these automobiles should be high 
enough to infringe somewhat upon the life of the car 
in each case, in order that the labor item chargeable to 
loading and unloading may be kept within fair limits. 
Striking a balance between the cost of repairing cars, 
considering any increase in the cost of maintenance that 
may be due to speed beyond a certain point, and a re- 
duced cost of labor for loading and unloading, is the 
difficult thing to do. In the leading article in The 
Automobile this week the "minute method" of account- 
ing for the performance of freight automobiles is taken 
as the underlying principle, and the cost of running the 
various types of cars over a considerable period of time. 

based upon actual records, is shown. 

* * * 

DESSIMISM seems to reign over the activities of a 
* large number of the makers of automobiles when 
reference is had to racing and to sporting events gen- 
erally. Even the Glidden Tour has to be set back on 
account of the lack of enthusiasm that is being displayed 
by the makers of automobiles, only a "corporal's guard" 
of them having indicated that they would care to par- 
ticipate in this event at the time that it was set to be 
conducted, and we wonder whether or not the officials 



who were charged with the carrying out of this im- 
portant matter realize why it is that failure besets their 
path at every turn. A few years ago when the necessity 
of selling automobiles confronted the makers thereof 
it was recognized that to a considerable extent the 
influence for purchasing depended upon the making of 
a favorable impression, it being the case that almost half 
of the buyers could do very well without cars were they 
so inclined — advertising was the missing link. 

* * * 

\A AKERS of automobiles when they were confronted 
* * by the necessity of advertising were observant 
enough to see that "publicity" had a certain potential 
force that is not present in the conventional form of 
advertising. To obtain a favorable mention under ob- 
served conditions, as in racing or other contests, was a 
good idea. But in the course of time abuses crept in 
until finally a favorable impression was hardly to be 
expected as the result of participating in scandals, of 
which the sporting events in later years were largely 
made up. It was proposed to revise the whole matter, 
revamping the status of contests and racing generally, 
the idea being to make the rules of such a rigid char- 
acter that it would be impossible to pull the wool over 
the eyes of the purchasing public. This project made 
considerable headway, and it looked for a time as if 
191 1 contests would be on a more successful level than 
those of any of the previous years. 

* * * 

CINCE advertising is what the makers of automobiles 
^ hope to get out of supporting "events," it is a moral 
certainty that they will not support efforts that do not 
promise a fair return, and, referring to the Glidden 
project, certainly the "pathfinder" effort this year fell 
on deaf ears. When a comparison is made between 
the thousands of inches of editorial mention that was 
given last year to the "pathfinder" work as compared 
with the dull mention that this year's effort brought 
forth, the reason for the lack of enthusiasm of the 
makers of cars is laid bare. Just why the newspapers 
looked askance at the plan that was put into force this 
year has not been fully explained, but there is one point 
that should not be overlooked in the search for the true 
explanation. The controlling body, instead of putting 
its effort into the proper running off of the pathfinder 
project, evidently tried to kill two birds with one stone, 
and the attempt to map tours as a part of the effort is 
responsible for the early date that was fixed for the 
pathfinder trip — this was a mistake. 

* * * 

NOTHING remains at the present stage of the sport- 
ing situation but to accept the inevitable, and the 
makers of automobiles must be content to do without a 
large volume of favorable mention matter. Moreover, 
this loss will be made permanent unless confidence can 
be aroused, the character of which will carry convic- 
tion, to do which may require a complete reorganiza- 
tion of the whole situation, even to the extent of the 
entire elimination of such of the men who are in con- 
trol whose prime business it is to make money for 
themselves and to make enemies for the automobile 
business by playing politics and trying to extend the 
regime of the "game," of which the automobile business 
has had enough, and to spare. 
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Dove of Peace Hovers Over Glidden 

"Good of Industry" to Influence Settlement 



Negotiations looking to a settlement of the fight over the 
Glidden trophy of 1910 have progressed to such a 
stage that it is almost certain that the court proceed- 
ings will be withdrawn next week, thus putting an 
end to the acrimonious wrangle that has been carried 
on for a year. The general good of the industry is 
the moving cause for the contemplated action by the 
litigants, but the basis of compromise has not been 
made public in advance of a final ruling by the New 
York Supreme Court. 

WITHIN one week, unless all signs fail, the muddle over 
the award of the Glidden Trophy in 1910 will be 
settled, and settled out of court at that. The squabble 
has been harmful to the industry and the outcome of the matter 
is that all sides have agreed that the "good of the industry" 
really deserved to be a factor in the matter and that for general 
results, the case should be settled. 

Wednesday morning, attorneys representing H. O. Smith, com- 
plainant in the case and the Contest Board and the Chalmers 
Motor Company, defendants, appeared before Judge Marean and 
moved for a continuance for one week. This motion was 
granted and the proceedings were given and another stay. 

Negotiations have been in progress for some tirne looking to 
a settlement and it may be said with some certainty that the 
agreement contemplates in substance the voluntary withdrawal 
suggesting the thought that a happy way has been discovered 
out of the difficulty. 

The case has been full of bitterness ever since the Glidden 
Tour referee awarded the trophy to the Premier entry after a 
tour of unprecedented severity. The Contest Board reversed 
the ruling of the referee and awarded the cup to the Chalmers 
contesting car that had the next best score on the alleged grounds 
that the Premier company failed to prove that its car was strictly 
within the rule covering stock cars. 

A temporary injunction was denied to the Premier company 
in the courts and the case came to trial on its merits on April 5. 

The claim of the Premier company was to the effect that it 
had complied with all the formalities prior to the start of the 
tour; that its car checked up with its stock car certificate fur- 
nished to the Contest Board; that the Contest Board passed the 
car and by allowing it to start in the tour, tacitly agreed that the 
car was eligible. Then after a terrific trial over roads that 
were excessively severe upon the cars, the Premier car finished 
with the lowest score. On these general grounds Judge Marean 
declared that the Premier company was entitled to the cup ; 
providing that no positive fraud was used in gaining entrance 
to the contest. After hearing some testimony, Judge Marean 
postponed the further hearing until yesterday to give the 
Premier company an opportunity to furnish the court with a list 
of purchasers of Premier cars between May I and June 14, 1910, 
in order that the court might reach a conclusion as to the stock 
status of the contesting car. It was the intention of the court 
to take depositions as to the details of the cars in question from 
the owners themselves. The list of owners proved to be ex- 
ceedingly scattered and the work of sifting the matter appeared 
to be of much magnitude. 

In this condition matters settled themselves and as everybody 
connected with the fight was tired of it and as there appeared 
to be no possible good that could result, the parties at issue 



began to feel out the situation, with the result that in all prob- 
ability a motion will be made next Wednesday before Judge 
Marean to withdraw the whole case. 



Glidden Postponed; Circuit Wiped Out 

With a single sweep the Glidden Tour scheduled for June 21 
was indefinitely postponed and the National Automobile Racing 
Circuit was wiped out clean by action of the Contest Board this 
week. The tour may be run off over the route selected begin- 
ning September 6, if enough 1912 cars qualify for it &nd desire 
to enter the contest. 

As for the racing circuit idea, it "blew up," as one of the 
prominent officials termed it. The facts in the case are that 
when Chairman S. M. Butler called a meeting of sixteen presi- 
dents of automobile companies during his recent visit at In- 
dianapolis, he learned at first hand that the manufacturers could 
not see any advantage in participating in the circuit enterprise. 

When Chairman Butler discovered the actual conditions he 
promptly cut out the idea from the sporting program of the year. 

The situation at present from the sporting point of view is 
somewhat bare in the vicinity of New York, but the most posi- 
tive assurance is now given that there will be plenty of sporting 
events staged in and near the metropolis this season. 



Big Truck Parade for Quakers 

Philadelphia, June 5 — One hundred and fifty-six commercial 
vehicles already entered, representing 45 different makes, and 
capable of carrying loads anywhere from 800 pounds to 6 tons, 
with every reason to believe that this total will be doubled at 
starting time, give a fair idea of the comprehensiveness of the 
motor truck parade and exhibit to be conducted here on Thurs- 
day by the Philadelphia Inquirer, with the co-operation of the 
Philadelphia Auto Trades Association. 

All types, sizes and makes will be represented in line, dem- 
onstrating the wide range covered by this modern means of 
transportation of merchandise and the variety of businesses to 
which it is adaptable. By far the greater number of the entries 
are of cars in actual service, some being demonstrating cars. 

In fact, after the procession through the city proper, many of 
the cars will return to their various fields of service. All those 
not required to return for duty will proceed to Narberth, where 
an exhibition will be held at the Belmont Driving Park. 



Gage Resigns Carhartt Management 

William M. Gage, general manager of the Carhartt Sales Co., 
has resigned that position and has been succeeded by John V. 
Schenck. Mr. Gage owns the United States Hotel at Saratoga 
and while he still retains a large financial interest in the Car- 
hartt company, he will devote his attention to a greattr extent 
to the management of the hotel property. 



Packard Will Have Yearly Models 

Yearly models will be continued by the Packard Motor Car 
Company, as in the past, despite the attitude of a number of 
manufacturers who have stated that in future the designation 
of their cars would not bear the number of any particular year. 
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Cheering' Orphan Regiments Enjoy 



Rain Fails to Spoil New 




(A) — A comfortable tonneau load of _.. „ 

—Col. K. C. Pardee in all- of his glory as the father of the project. (D) — As the forces gathered — showing a goodly sprinkling 0: 
(E) — A mas* of little humanity in the automobiles that were assembled at Union Square 



the fair guests of the _day. (B) — Room for more in a truck that had not far to go to get them. (C) 

•f freight automobiles. 



Under leaden skies which later poured a mournful drizzle 
upon the thousands of guests, the annual Orphans' 
Day outing at Coney Island lost none of its savor. 
It was a big success despite the rain and one of the 
most telling features of the affair was the presence 
in line of an immense number of heavy trucks, each 
with Us full load of happy children. The beneficia- 
ries were entertained at luncheon by Benjamin Bris- 
coe and swarmed the attractions of Luna Park dur- 
ing the afternoon. 

WITH a hearty enthusiasm that was not decreased by 
leaden skies at the start and was not dampened by 
the cheerless drizzle that came along later in the day, 
thousands of New York orphans enjoyed their annual outing 
at Coney Island yesterday as the guests of the Orphans' Auto- 
mobile Day Association of New York. 

Just how many of the little ones took part in the merrymaking 
was not definitely ascertained, but from the immense number of 
big trucks that were in line loaded to the guards with cheering 
boy? and girls, it is estimated that there were several hundred 
more than last year. 



At the last minute the disagreeable weather served to turn a 
few back, but taking the affair as a whole it was a big success 
in every way except the rain. 

The start was made with promptness, th,e right of the line 
resting on Seventy-eighth street and Broadway. The course was 
south on Broadway, picking up the various divisions that were 
parked in the cross streets between Seventy-second and Seventy- 
eighth. The first section stretched out in a tremendous line mov- 
ing southward and began to pick up the second section at Sev- 
enteenth street and Fifth avenue. It required nearly an hour 
to pass a given point with the machines moving smartly. 

The course carried the procession through the Washington 
Arch and then east and south to the Williamsburg bridge. 
Through Brooklyn to Coney Island the procession moved via 
the usual automobile route, making a mileage of 18.2. Luna 
Park was the objective point and all the children reached this 
shelter before the rain began to drizzle down. 

At the resort everything was free to the children and they 
enjoyed the privileges to the full. After a preliminary investiga- 
tion of the wonders of the place, the kiddies were herded into 
the big ball room, where a filling luncheon had been provided for 
all hands at the expense of Benjamin Briscoe, president of the 
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Automobile Outing at Coney Island 

York's Most Beautiful Charity 




(F) — One of the elements that went to make up the great parade. (G) — Line-up of the automobiles before the picking up of the children. (H) 
— Some of the little tots in a position to observe the proceedings around them. (I) — Pre-empting, the space ordinarily occupied by ten tons of coal. 
(J) — Brooklyn Eagle sends its battery of automobiles and places them at the service of the committee 



United States Motor Company. Substantial eatables and plenty 
of fresh milk were features of the bill of fare and, when all had 
consumed as much as he or she required, the whole delegation 
continued a detailed inspection of the resort in all its phases. 

The ride back was a wet one, but as far as could be learned 
none of the guests seemed to suffer despite the rain and they 
were tired but happy when they were returned to their various 
institutions. 

Col. K. C. Pardee, president of the association, served as 
Grand Marshal and was assisted by a large staff. 



Chicago Trade Gives Parade 

Chicago, June 5— The Chicago Automobile Trade Association 
held its annual floral parade Saturday, but like several other 
motoring events scheduled at this time it suffered because of its 
proximity to the 500-mile race at Indianapolis. Still, the local 
dealers made a most creditable display under the circumstances, 
turning out fifty decorated cars and trucks. 

The parade followed the south and west side boulevard sys- 
tems and finished at Grant's park on the lake front, where a 
gymkhana was held on the big tract of land east of the Illinois 



Central tracks. The judges, cartoonists on the local papers, 
viewed the parade and then awarded first prize to the White 
Co., which had a car decorated in white paper chrysanthemums 
and representing an aeroplane. Second prize went to the Thoma3 
B. Jeffery Co., which showed a Rambler which carried a big 
white ram astraddle the hood, while a number of pretty young 
women occupied the tonneau of the car. 

The McFarlan Six entered by Mrs. C. A. Coey was awarded 
the prize for the best decorated car in natural flowers, the dec- 
orations consisting of a great quantity of pink peonies. In this 
division second prize went to an Oakland entered by R. A. 
Wadsworth. In the owners' division the Stoddard- Dayton . of 
H. G. Koenig caught the eye of the judges ard the first prize. 

The prize for the most novel decorated float went to the 
Studebaker which had an arbor on the truck, with cornucopias at 
each corner bearing little girls in white, carrying tiny white para- 
sols. The Elmore took second. Henry Paulman had a novelty 
in this section in the shape of a papier mache elephant, full size, 
which rambled along on a Pierce-Arrow. Unfortunately the ele- 
phant ran afoul of a viaduct and was unable to finish. In the 
commercial section a White truck carrying a White touring car 
was considered best by the judges. 
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Motor Law of West Virginia 

In Effect May 25, 1911. 

Registration. — A non-resident owner ia exempt from registration provided 
he has complied with the provisions of the law of his residence relating to 
automobiles and is duly authorized to operate therein. The license number 
issued by his State must be displayed upon the front and rear of the vehicle. 
This exemption is effective only to those residing in States granting simi- 
lar exemption and privileges to residents of West Virginia. 

Equipment. — 1. Good and efficient brakes. 

2. A speedometer. 

3. Suitable bell, horn or other signal. 

4. During a period from one hour after sunset to one hour before sun- 
rise must exhibit two lanterns showing white lights in the direction vehicle 
is proceeding, and a red light visible in the reverse direction. 

Speed Regulations. — 1. Never greater than is reasonable and proper, 
having regard to traffic, use of the highway, etc. 

2. In closely built-up sections never greater than 10 miles per hour. 

3. Elsewhere in a city or village never greater than IS miles per hour. 

4. Elsewhere outside of a. city or village never greater than 20 miles per 
hour. 

5. Upon approaching and traversing a bridge, dam, sharp curve or steep 
descent, machine must be under control and not exceeding 5 miles per 
hour. 

6. Upon approaching a crossing of intersecting highways do not exceed 
a speed that is greater than reasonable and proper. 

Stop When. — 1. At request or on signal by putting up the hand from 
person in charge of restive horsestop. Use care thereafter in passing. Stop 
motor upon request or in case horse appear badly frightened. 

2, In case of accident stop. Upon request of any person present give 
name and address, name and address of owner and all persons in the car 
at the time of the accident. 

Waknings. — Upon approaching a person walking in the highway or a 
horse give reasonable warning of approach. 

Rules of the Road. — 1. When meeting other vehicle or horse the per- 
son operating motor vehicle shall reasonably turn to the right of the center 
of the road so as to pass without interference. 

2. Upon overtaking horse or vehicle pass on the left. Rider or driver 
shall as soon as practicable turn to the right to allow free passage on the 
left. 

3. At the intersection cit public highways keep to the right of the inter- 
section of the centers of such highways when turning to the right and pass 
to the right when turning to the left. 

Local Okdinancbs. — Local authorities may make reasonable speed regu- 
lations in cities, towns or villages, but in that event signs must be con- 
spicuously posted at the boundary line thereof indicating the rate permitted. 
Motor vehicles may be excluded from cemeteries or grounds used for the 
burial of the dead. 

Tiiau— You are entitled to an immediate hearing, and if such cannot be 
had then to be released upon giving bond or personal undertaking to appear 
secured by a deposit equal to the maximum fine for the offense charged, or 
in lieu thereof by leaving the motor vehicle. The officer making the arrest 
may receive the deposit, but in that case demand a receipt in writing. In 
case of conviction $2.00 may be assessed as costs in addition to the fine. 

Penalty. — Fine not exceeding one hundred dollars for the first offense. 

Obsekvations. — The act requires all chauffeurs to take out a license and 
does not specifically exempt non-resident chauffeurs. "Section 16. No per- 
I son shall operate a motor vehicle as a chauffeur upon the public highways, 
i unless such person shall, have complied in all respects with the requirements 
of the four preceding sections." These sections require him to be licensed 
and to wear the license badge upon his clothing in a conspicuous place 
at all times. Ftp $2.00. 



Common Sense Abrogates Detroit Law 

Detbot, June 5. — The motorists of Detroit are struggling with 
the new local ordinance recently adopted by the Common Council 
and which imposes a number of severe restrictions on motorists. 
The ordinance has been in effect only a little more than a 
week, but already it has resulted in well-nigh hopeless con- 
fusion. More than 500 warrants were sworn out in the first 
three days in which the ordinance was in force. Then a halt 



was called and an interpretation of the law made which removed 
the basis of many of the complaints. Considerable space has 
been given to the ordinance by the local newspapers in an 
effort to familiarize the motorists with its provisions. 

The ordinance provides that a motorist must bring his car 
to a full stop before crossing a railroad or street railroad 
track. This has been informally modified, however, both in the 
cases of motorists crossing ' a track parallel to the route they 
are traveling and in regard to crossings patrolled by members 
of the traffic squad, who signal. 



Highway Convention Will Draw Notables 

Improved highways will be the aim of a convention that will 
be held at Richmond, Va., September 12-15, the first annual 
congress of good roads to be held under the auspices of the 
American Association for Highway Improvement. This organ- 
ization was formed last fall to stimulate public interest in the 
subject. 

The formation of the association followed largely as the result 
of a meeting of highway commissioners and automobile officials 
which was called by the Touring Club of America, Broadway and 
Seventy-sixth street. 

The convention next September promises to be attended by 
an unusual number of all the various elements that are particu- 
larly interested in quantity and quality of good roads. Logan 
Waller Page, Director" of the Office of Public Roads, is presi- 
dent of the association. 



Chinese Wall Being Built Around Jersey 

Newark, N. J., June 5 — Summary measures, directed against 
two States which refused to grant New Jersey autoists reciprocal 
privileges, have been taken by Commissioner J. B. R. Smith, of 
the Jersey Department of Motor Vehicles. Since Wednesday of 
last week the special eight-day tourist licenses to Delaware and 
Pennsylvania have no longer been issued. The formal order to 
licensing agents has already been sent out 

Negotiations, such as were carried on with Delaware and 
Pennsylvania, are pending with other nearby States, New York 
included. 




Body-Baking Ovens Installed in Garford Plant 

Cleveland, O., June 5 — Fifteen large ovens, each as big as 
one end of a freight car, have been installed in the new wood- 
working plant of the Garford auto factory at Elyria, O. These 
will be used for the "baking" of the auto bodies, wheels and 
fenders after each coat of paint The Garford people say this 
method prevents dust from settling 
upon the paint The paint is protected 
until dry and the effect of the heat is 
to leave the surface smooth and hard. 
The Garford ovens are heated with 
steam coils which give a dry heat of 
from 150 to 200 degrees Fahrenheit, 
according to the kind of work being 
done in them. 



While former President Roosevelt was the guest of the Seattle Press Club, in Seattle, Wash., he 
used an E-M-F "30" continuously during his visit in the northwest city. 



Martin at Firestone Factory 

Frank H. Martin, for several years 
manager of the Chicago branch of the 
Firestone Tire & Rubber Company, 
Akron, O., has been made special rep- 
resentative, with headquarters at the 
factory. A. W. Moore, formerly a city 
salesman of the Chicago branch, has 
been appointed manager to succeed Mr. 
Martin, and will soon take up his new 
work. 
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Wolverines to Tour De Luxe 

Detroit, June 5. — The Runs and Tours Committee of the 
Wolverine Automobile Club has issued a booklet containing a 
full array of advance information concerning its "Affiliation 
Tour," to be held June 22-30. The booklet contains a full list 
of hotels and garages along the route and, when used with an 
entry blank, enables an intending participant to secure bookings 
at any hotel desired for each night of the tour. 

A considerable convenience for the benefit of the tourists 
will be afforded by a truck, donated by the Alden-Sampson Com- 
pany, which will transport free of charge a trunk for each of 
the contestants who desired to travel de luxe, carrying its load 
along the route of the tour and delivering the baggage nightly 
to the hotel to which it had been tagged in the morning. Another 
convenience will be the presence daily of a special tire car. This 
is provided by the automobile tire dealers of Detroit and will 
be stocked with a complete set of inner tubes and outer casings. 
It will start last of all the cars each morning and will afford 
assistance to any tourist who drops out of line and waits for 
its arrival. The material will, of course, be sold at the regular 
price. The labor will be donated. Another hospital car has been 
entered by the Detroit Automobile Dealers' Association. This 
will carry a stock of repair parts and two expert mechanics who 
will donate their services to motorists who come to grief along 
the route. 

The final settlement of the last harassing detail contingent with 
the crossing of the Dominion frontier was completed recently 
when the Ontario government promised to honor for four days 
the license tags issued by the States from which the tourists 
will come. This obviates the necessity for taking out separate 
licenses on crossing the border. The Canadian law requires 
licenses for both car and driver. 

Starts each morning will be with a one-minute interval between 
cars. Contestants are enjoined not to pass the car immediately 
ahead unless it has come to a full stop or is five minutes or 
more behind its schedule. 

The preliminary booklet also includes abstracts of the motor 
laws of each locality to be traversed by the tour. 



Shingle Hill Climb Centers Attention 

First in importance in the way of sporting events around 
New York so far this season will be the hill-climbing contest 
scheduled for next Saturday afternoon on Shingle Hill, West 
Haven, Conn. This event will be run under the auspices of the 
Yale and New Haven Automobile Clubs 
and has been fully sanctioned. 

Up to last week the climb was under 
the shadow of the numerous major 
events scheduled to be run in various 
places, but as all these were eliminated 
at a single stroke when the National 
Circuit collapsed the Shingle Hill climb 
immediately assumed a position of 
great importance. 

There will be three motor cycle 
events, followed by fourteen contests 
open to Class C, on non-stock cars, 
really representing seven climbs with a 
class in each event for both professional 
and amateur drivers. Then will come 
six events, each of which will have a 
professional and amateur section, which 
will be closed to all cars that do not 
measure up to stock-car qualifications, 
i.e., they must conform to Class B rules. 

A good • entry list has been secured 
for the non-stock events and a few 
stock-car races are assured, although 
the indications are for rather thin 
fields in most of the events. 



Full List of Certified Stock Cars 

The following cars have been duly certified by the Contest 
Board as stock cars : 
Abbott-Detroit "B-30." 
Cadillac "30." 
Case "L." 

Cartercar "H," "L" and "M." 
Clarke-Carter (Cutting) "O" 



(3^ x s) and "50." 



Chalmers "9," "L" and "M." 

Cole 30 "H Roadster" and "Touring." 

Corbin "30" and "40." 

Cunningham "H." 

Dorris "F." 

Empire 20 "C." 

F. A. L. "N Touring. 4!^ 5% " 
F. A. L. "N Speed Type." 
Franklin "D," "G" and "M." 
Haberer & Co. (Cino). "40." 

Hudson "33" and "20 Roadster" ($100" wheelbase). 

Hupmobile "C," "Runabout" and "Touring." 

Jackson "30" and "41." 

Knox "R" and "S." 

Lexington "D" and "F."' 

Lozier "Type 46" and "Type 51." 

Maxwell "EA-GA-GAR." 

McFarlan Six "26." 

Metzger (Everett "30"). 

Midland "L." 

Moline "M-35." 

Motor Car Mfg. (new Parry "37-39-42"). 
National XXX, "40," Roadster and Touring. 
Norwalk "35." 

Nordyke & Marmon (Marmon "32"). 
Oakland "30" and "40." 
Pope-Hartford "Portola or W." 
Schacht "AA" and "L." 
Simplex Auto Co., "50 HP." 
Speedwell "11." 

Staver Carriage Co., "35" and "35F." 
Stevens-Duryea "AA." "K" and "Y." 
Streator (Halladay "J-40"). 
Vandewater (Correja "A" Runabout). 
Velie 40 "G" and "H" and "I." 
Warren-Detroit "30," "n-C." 



Where no dates are given, models now eligible. 




Official cars of the Touring Club of America in front of the Club's headquarters, Broadway at 76th 
Street, New York, showing Mr. C. P. Cox (sitting beside the driver) in the Touring Club's runabout, just 
prior to his departure for a two weeks' tour of the roads of New England. Mr. Cox will forward 
daily reports to the Touring Club, giving detailed road and route conditions as he finds them. These 
will be displayed upon the bulletin board at the Touring Club of America for the benefit of thous- 
ands of motorists who are planning to tour New England this season. In the touring car is A. L. 
Westgard, the well-known path finder of the Touring Club of America, and in the tonneau. Sec- 
retary F. H. Elliott, who escorted Mr. Cox out of the city 
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CURVED METAL DASH 




Supporting Rods 
Attaching Straps 



Double 
.Fastener, 



WOODEN DASH 




Showing method of installing the Ideal wind deflector on cars with either 
metal or wooden dashes 

Installing Ideal Deflector 

Protecting the driver of an automobile from the air current pro- 
duced by a swiftly moving car, without at the same time ob- 
structing his views, was a serious problem up to quite recent 
times. The windshield here described and illustrated is 
the solution, and the manner of installing it is given below. 

TO get the best result from the Ideal Wind Deflector, its 
upper edge should be so located as to permit the driver 
to survey the road in front of him for 50 feet ahead. This 
arrangement will bring the shield very close to the steering 
wheel, leaving, however, sufficient clearance for the chauffeur's 
fingers to operate it, an inch and a half being enough for the 
purpose. Fixing the horizontal brass rod securely to the dash- 
board is the next operation after ascertaining the right position 
of the rod and bending the malleable brass straps into any posi- 
tion necessary to permit the installation of the deflector in the 
manner determined by the preceding process. The malleable 
brass straps are long enough to permit of cutting off either end, 
but since one of these is fitted for being attached to straight 
wooden dashes, and the other intended for curved metal 
dashes, it is better not to mutilate them. The manner of fasten- 
ing the brass straps in both cases is clearly indicated in the 
illustration, showing also the side-supporting rods in place. It 
will be noticed that there is also a difference in the manner of 
attaching these rods in the cases of metal and wooden dashes. 

Two sets of cotter pins are seen, and while the upper pins 
serve to bear on the casting when the shield is in the "driving" 
position, the lower cotter pins, which occupy a hole three or 
four inches below the upper ones, arc used to check the motion 
of the supporting rod caused by throwing the shield forward. 

The attachment of the various parts having been completed, 
closely fit the front edges of the deflector to the dash, repeating 
the procedure with equal care in the case of the side curtains. 
The corners of the windshield, which overlap the side curtains, 
are attached by means of two double fasteners which are sup- 
plied with the shield. Thereafter the wind deflector is ready 
for work, and if close fits have been attained of all portions the 
shield should prove efficacious in service. 



Apple Brings Out New Starting Device 

The latest idea emanating from the plant of the Apple Electric 
Company, of Dayton, Ohio, is based upon the use of the same 
dynamo that is employed for lighting in the "Aplco" system in 



the cranking of the motor as well. According to V. G. Apple 
of the company, this new system, which is now on the verge of 
completion and marketing, permits the automobilist to start his 
motor at will by the simple expedient of pressing on a pedal. 
The broad idea involves the use of a starting motor, the latter 
taking its power from the storage battery, it being the case that 
the storage battery is charged by the lighting dynamo during the 
time that the automobile motor is in operation. Remembering 
that electric motors are effective torquing instruments, it re- 
mains merely to unify the relations of the lighting dynamo and 
the cranking motor, employing a storage battery of adequate 
capacity, and mechanically contriving so that the lever advantage 
will be sufficient for the end. In working upon this scheme the 
Apple company has had in mind the fact that cranking an auto- 
mobile motor is not a pleasant task in any event; moreover, 
55 per cent, of all the accidents that occur to automobilists are 
brought about due to the "back-kicks" during cranking which 
this new system entirely eliminates. This field is rich in worthy 
possibilities, and the Apple Electric Company is displaying its 
customary acumen in thus solving the starting problem. 



Electric Noise Machine 

The unique sound, and its swift effect, produced by the signal 
which is described below, have made it one of the most popu- 
lar horns now on the market. The principle applied by its 
inventor is a decidedly novel one in this line and the same 
holds of the tune turned out by this device. 

IT has been said that the development of speed is an indication 
of the evolution of human civilization. This being true, and 
granting that more efficient safeguards become a necessity with 
increasing speed, new means must be looked for to serve the end. 
While the call of a cabby or the sound of a whistle are sufficient 
to warn a pedestrian or operator of another slow vehicle of the 
arrival of a conveyance traveling at but eight or ten miles an 
hour, the use of two or three times that speed demand the appli- 
cation of more prompt and efficacious signals. It is not enough 
to tell the man in front that the automobile is coming and to 
leave it to his reasoning power as to whether and when he will 
get out of its way; but a forceful order disturbing his peace- 
ful reflections and bringing about the desired effect will be 
more to the point 




The Klaxonet, the electric noise machine designed for use on the smaller 
types of cars 
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The great majority of signals do not fulfill this condition. But 
one of the most recent representatives of this family of acces- 
sories causes the long-aimed-at effect. The Klaxonet, which is 
really a small reproduction of the Klaxon, made by the Lovell- 
McConnell Manufacturing Company, Newark, N. J., has the same 
piercing quality as found in the sound of the larger apparatus, 
and serves its purpose, being intended for the smaller class of 
cars. The case contains an electric motor resting on end-thrust 
ball bearings, which revolves a toothed wheel striking thereby 
against a hardened steel button. This action produces the sharp, 
incisive note of the horn and he who hears it for the first time, 
and many times thereafter, will surely start out of the path of 
the coming car. 



Motorette Delivery Wagon 

The success of the three-wheeled pleasure voiturette in this coun- 
try has naturally suggested the possibilities of a delivery 
wagon of the same type, and the makers of the Motorette: 
Passenger car have constructed one for freight transport, 
taking on a load of one-quarter ton, and using a speed that 
is beyond the range of a bigger car owing to the crowded city 
streets. 

CIRCUMSTANCES, as they vary, do not always present the 
installation of a big, heavy delivery wagon as the most 
advantageous form of solving the problem of the retail merchant, 
and where an amount of goods not sufficient to fill a large wagon 
is to be delivered within a limited district the want of a small, 
low-priced and efficient wagon will be felt deeply. Recognizing 
this situation and its breadth, the C. W. Kelsey Manufacturing 
Company, of Hartford, Conn., have taken advantage of their 
experience in building small-sized pleasure automobiles, and have 
now put on the market their model "N," an illustration of which 
is herewith offered. 

Looking at the figure discloses the same strength and simplicity 
as is evident in the company's pleasure model. The operator 
occupies a commodious seat at the rear, while the greater part 
of the wheelbase is devoted to the package-carrier. This has an 
area of 48 by 3i}4 inches and is 2754 inches deep in front, where 
the frame is dropped to enable the enlargement of the carrier, 
having its main doors in front, while one smaller door is provided 





AND NOTES 



IT STANDS TO REASON. 

Aphorisms, apropos of the nuto- 
mobllri or seasonable por- 
tent, hit ling at abuses 
and amplifying 

uses. 



L 



~ — r 1 — - 

lint intending purchasers' seek qual- 
ities that do not reside in the 
cars of their choice, 
bat salesmen are too • froquently 
, troubled with an overgrown iperi- 



be 



■ 



Of the many daily papers that run an "Automobile Section," with few 
exceptions they give credit to The Automobile for the matter that they use, 
but here and there the automobile editor seems to think so much of the 
material that he wishes to claim the authorship thereof — it is a very flat- 
tering situation 




Model "N' 



Motorette three-wheel delivery wagon with a carrying capacity 
of 500 pounds 



on either side of the body. A door on the top is in specially 
accessible position with reference to the operator and permits of 
his taking the topmost parcels out of the carrier without leaving 
his seat for this purpose. The top compartment, which is thus 
made specially accessible, is 23 inches long, 3154 inches wide 
and 7 inches deep. 

Opening the side doors permits access to the bottom of the 
body, consisting of two doors lifting up on hinges. This opera- 
tion lays bare the engine and transmission, the power plant being 
about identical with the one used on the passenger Motorette. 
The chassis is also very similar to the pleasure car frame, the 
front wheels having a diameter of 28 inches, while the rear wheel 
diameter is 29 inches, tire section being 3 and 3^$ inches on front 
and rear respectively. 

The other details of the delivery wagon correspond also to the 
pleasure car, as is seen by the steering arm and chain transmis- 
sion which are shown in the illustration. The seat is directly 
above the rear wheel, an ample mudguard protecting the driver. 
The maximum speed of the Model "N" is 20 miles per hour and 
its carrying capacity is 500 pounds. The price is $500. 



Grant Decision Affects Carriage Tires Only 

Akron, O., June 5— There seems to be a general impression 
among men not intimately connected with the rubber tire and 
automobile trade, that the decision of the United States Su- 
preme Court, which in April of this year declared the Grant Tire 
patent valid, would affect the business relating to motor truck 
tires. As a matter of fact, the Grant patent covers only tires for 
carriages. While it is true that most of the tire manufacturers 
engaged in the making of carriage tires make auto and truck tires 
as well, truck and auto tires are not affected by the Supreme 
Court's decision. The Grant patent has been in litigation since 
1896 in various Federal courts. The case decided recently by the 
highest court in the land was brought by The Diamond Rubber 
Co. of New York, on a writ of certiorari asking for a review of 
the decision of the Federal Court of Appeals which had declared 
the Grant patent valid. The Supreme Court affirmed the decision 
of the lower court, and it is expected that the Consolidated will 
now enjoin, ask for an accounting and for damages on the ground 
of infringement. The principal Grant claim is upon the internal 
wire fastening. 



Fifteen New Goodyear Branches Since Jan. 1 

Akron, O., June 5— The Goodyear Tire & Rubber Co. has 
opened fifteen new branches in the past half year, in the follow- 
ing cities: Columbus, O., Dallas, Tex., Des Moines, la., Fort 
Worth Tex., Indianapolis, Ind., Jacksonville, Fla., Memphis, 
Tenn., Oklahoma City, Okla., Portland, Ore., Seattle, Wash., 
San Antonio, Tex., Houston, Tex., Grand Rapids, Mich., Provi- 
dence, R. I., and Springfield, Mass. 
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Seen in the Show Window 



THE oil pump which is seen at (M) is 
the product of the Pedersen Lubri- 
cator Co., New York. Being of the rotary 
sort, it has strong suction and discharge, 
and is made of high-class bronze and steel. 
It may be placed in the crankcase or dis- 
tant from it, and the manner of installation 
is as simple as can be. Drilling and tapping 
the camshaft permits of screwing the 
threaded pumpshaft into same. Single or 
multiple sight-feed is furnished with the 
device, which is turned out in several forms 
and sizes. 



STEERING gears have enough work to 
do in any case, and anything that will 
tend to relieve them of some of their duties 
will be in the direction of lengthening the 
life of the steering equipment. Taking 
away the jar, strain and trembling of the 
steering wheel is the end to which the 
Little Steersman (N) was designed. It 
consists of a coiled spring, made of oil- 
tempered steel wire, which is fastened to 
the two front springs of the car, and also 
to the center of the steering rod. The ar- 
rangement which is seen in the illustration 
automatically keeps the automobile straight 
if a tire bursts on a rough or sandy road 
or even in case the steering gear breaks. 
Naturally, the device if applied reduces lost 
motion in the steering system. It is made 
by the Modern Auto Appliance Company, 
4 Kinderhook street, Chatham, N. Y. 



SUPPLYING automatic carburetion is 
among the problems of the day, and in 
showing the Newcomb carbureter at (O) 
we here give the last development along 
these lines. The automatic regulation of 
the mixture is brought about by the special 
construction of the vaporizing chamber into 
which is fitted a plunger carrying in its 
center a needle which lies in the nozzle 
when the motor is not operating. If the 
engine is started and suction is produced, 
the check valve on top of the mixing cham- 
ber and the plunger inside the same are 
lifted in proportion to the strength of the 
suction, regulating the lift of the needle 
and the opening of the nozzle in the same 
ratio. The plunger lifted uncovers air- 
ports in the sides of the vaporizing cham- 
ber, and the air being sucked toward the 
motor enters the chamber by means of a 
number of small inlets near the bottom. 
A ring permits of lifting the plunger and 
withdrawing the needle without uncover- 
ing the airports, thus making possible en- 
riching the mixture. The Holtzer-Cabot 
Electric Co., of Boston, Mass., manufac- 
ture this carbureter. 







(M) The Pederson rotary oil pump 
(N) Little Steersman reduces strain and trem- 
bling of steering wheel 
(O) Cross section of the Newcomb Carbureter 
(P) Kelly sectional tire, designed to reduce 

expense of operation 
(Q) Handy hamper to add to the comfort of 
touring automobilists 
(R) Showing the Rid-O-Skid tire chain 



THERE are some details in the motor 
truck situation which greatly influ- 
ence the cost of vehicle maintenance 
as well as their total cost in the long run. 
Chief among these are idleness, deprecia- 
tion and tire cost There is a way of op- 
erating every freight automobile in some 
one manner so as to get the greatest pos- 
sible benefit out of its tires, and in recent 
times, sectional tires have proved very 
efficient, especially in those cases where 
heavy loads have to be propelled. While the 
mysteries enveloping the tire situation are 
not entirely unraveled as yet, some of the 
leading manufacturers have arrived at the 
standardization of their products, the one 
of the Consolidated Rubber Tire Co., of 
New York, the Kelly Block Tire, being 
shown at (P). Seven sizes of this tire are 
made in order to comply with the require- 
ments of the various operators of automo- 
bile trucks. 



TAKING along meals in a hamper with- 
out risking their being harmed or 
doing harm has some advantages which 
few tourists will deny. Fig. (Q) illustrates 
the last word in this field, the Simplex 
Auto Lunch Kit, which is made by the 
Simplex Mfg. Company, 369 Washington 
avenue, Newark, N. J. It is sold in three 
sizes with half-pint, pint or quart Simplex 
vacuum bottles, the boxes being of metal 
and leatherette and holding lunch for from 
one to three persons, respectively. For ex- 
tended tours, the company sells a trunk 
outfit, containing four complete converts 
and taking in food for two days for four 
tourists. Good material and the comfort 
they render will be highly appreciated, es- 
pecially by those who have toured under 
less commodious conditions and have not 
forgotten what it means. 



WHILE at some time or other nobody 
doubts that quality cannot be had 
but at its price, there still is a large class 
of would-be customers for a less expensive 
substitute of a high-priced and high-grade 
article. Recognizing this fact, and at the 
same time desirous to serve this kind of 
"economic" customers, the Weed Chain 
Tire Grip Company, 28 Moore street, New 
York, have put on the market the Rid-O- 
Skid tire chain which is illustrated at (R). 
As the manufacturers frankly admit, while 
they are as efficient as Weed chains as pre- 
ventatives of skidding and as means for 
traction, they are not so long-lived, and, 
therefore, not so economical in the long 
run. Rid-O-SWds give about one-third 
the mileage obtained from Weed tire 
grips. 
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ing' Attention to Major Problems 

Differentiating Between tne Types of Undertakings 




Dynamometer Testing Equipment 
for Determining Motor Ratings 



i r "H 



On r/ie jawic basis that the books in a 
library are classified and indexed, it is 
suggested that the good, the mediocre, 
and the bad should be indexed also, it 
being the idea to support the wise pro- 
ceedings by suitable additions thereto, 
and to annul the influence of the me- 
diocre by wiping transactions of this 
character off the slate, excluding the 
matters of a loiu order of merit alto- 
gether. 

ENGINEERING WEEK in the automo- 
bile industry is the time when the 
brains of the art assemble for pur- 
poses of discussion, reviewing the doings of the past, and mark- 
ing out the working plan of the activities of the near future. 



Closer Limit? 
of Tolerance 
Required in 
Practice 




To count the cost and obtain the means for the 
of the undertaking. 
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During the last year, the Society of Automobile Engineers has 
directed its effort to the classification of the raw materials that 
are used in the making of automobiles, paying proper attention 
to the quality thereof, with particular reference to the com- 
mercial sizes of the things that have to be employed, limiting 
the number in each division to the minimum demand, thus 
saving in cost, and in the time it takes to get material and to 
whip it into shape. 

But these are A, B, C activities from the point of view of the 
future, nor do they represent in a direct sense the things that 
should be done in order that the purchaser's investment may be 
conserved. It is a matter of no moment at all how good an 
automobile may be if the purchaser is confronted by an unknown 
future, for in all fairness, the initial quality of a car is reflected 
in the initial price, and the cost of maintenance thereof will be 
out of all proportion if the automobile is good and the price is 
high to accord therewith, provided repair parts have to be 
whittled out by hand in a garage repair-shop in order to keep 
the automobile on the road after it shows the mark of service 
and of time. 

Admitting, then, that the engineers should tell the makers of 
automobiles how to assure to themselves a liberal and lasting 
dividend in payment for their enterprise, this is not to say that 
these engineers should exclude from their thoughts the further 
advantages that will accrue to purchasers if an organized effort 
is made to prolong the life in service of the automobiles pro- 
duced, minimizing cost, and saving upkeep troubles. It would 
appear, all things considered, that the engineers of the industry 
have larger duties before them than the measure of recognized 
responsibilities, among which mention will be made here of (a) 
a plan of "service," founded upon the idea of promptly supplying 
repair parts at moderate cost to more or less worn-out automo- 
biles, at any time within ten years after the automobiles are sold ; 
(b) the establishing of a general laboratory for the common 
good of all the makers of automobiles, and the edification of 
the purchasers of cars, and (c) the elimination of the annual 
model practice, for the good of the industry. 

How Classification of the Phases of Automobile Making 

Would Redound to the Advantage of All Concerned. 

Taking up with the question of "service," remembering that 
an automobile must wear out in the regular course of events, 
and that its measure as an investment depends upon the cost 
of upkeep, it will be seen at a glance that a relatively inferior 
ype of automobile would take rank as a superior investment 
were it possible to get repair parts promptly at a low cost at 
any time within ten years after the automobile is sold, were we 
to compare this idea with that which obtains in connection with 
the purchase of a superior make of car, if of tne latter it 
might be said, repair parts are not to be had at all, through the 
ramifications of a classified process. 

From the point of view of a laboratory, it has been said on re- 
peated occasions by automobile engineers who assembled to dis- 
cuss such matters, that no individual maker of automobiles can 
afford to establish a fully equipped laboratory and maintain the 
same in constant service, for no better purpose than to make 
experiments, and yet these experiments, so called, must take 
rank in the long run as mere efforts to get at the facts attending 
much-needed and valuable information. 

Of the several attempts to establish laboratories on an inde- 
pendent basis, little can be said of them excepting that they were 
in the right direction, but the men who worked upon this plan 
realized from the start that the unification of the automobile 
and its component parts will only come in time, and as the 
product of unbiased effort on the part of men who may be per- 
mitted to devote themselves to the task unhampered by divi- 
dend considerations. 

Of the many things that must be done on a laboratory basis, 
there is nothing that promises more than "motion studies," 
coupled with the fixing of limits of tolerance, it being the case 
that the amount of interchangeable work that can be produced 



in a given plant would far exceed the most sanguine expecta- 
tions of "accelerators," as they obtain at the present time. In 
the title illustrations, in addition to presenting a testing equip- 
ment for determining the capabilities of motors, carbureters, 
magnetos, conditions of lubrication, effects of cooling, etc., a 
second illustration is presented showing a sliding gear on a shaft 
placed in the vertical position to indicate that the gear sticks, due 
to lack of clearance, but this example of a malfit is but one of 
many. The reason for making this point at this time is to bring 
out a more exacting situation that has received but small con- 
sideration at the hands of designers. It is common practice in 
the plants to establish clearance without taking into account the 
ills of torsion, and if we may turn the process in vogue as a 
"static" method of fixing limits of tolerance, it will at once ap- 
pear that this method is entirely wrong, and that the kinetic 
conditions must be taken into account before the effort can be 
looked upon in the light of a sanctioned process. 

But in the fixing of the limits of tolerance along kinetic lines, 
it must be remembered that the influence of torsional and bend- 
ing moments is magnified as the members are increased in length 
for a given diameter, and if we inspect the formulae that are 
looked upon as rational for the conditions named, it will then be 
seen that the limits of tolerance must be varied, not in propor- 
tion to diameter, which is present practice, but in the light of 
length, considering diameter, not forgetting the influence of 
torque. In the example of the sliding gear on its splined shaft 
as shown in the title illustration, the gear was originally pro- 
vided with a sufficient clearance under static condition to serve 
every apparent purpose, but in service the shaft twisted and 
the amount of the twist was sufficient to induce a condition of 
permanent set after which the gear stuck and ceased to be of 
value for its intended purpose. This is a very common type of 
trouble that has recurred in automobiles hundreds of times 
within the last ten years and many engineers linger on the brink 
of uncertainty, wondering whether or not they will make these 
shafts of such a considerable diameter that they will not twist 
at all, or make the clearance so great that the gears will slide 
with freedom after initial set is induced. 

Taking this simple situation as the foundation for the thought 
that a laboratory might be engaged advantageously over a period 
of years in the solving of many problems, it is only necessary 
to enlarge for a little more, bringing out the idea that there is 
a fallacy concealed in the thought that poorly fashioned mem- 
bers will work satisfactorily if the quality of the steel is im- 
proved, as when alloy steel is employed, in view of the fact that 
the modulus of elasticity is scarcely any better for the finest 
grade of alloy steel than it is in a normal grade of Bessemer 
bar. From the point of view of torsion, if the modulus of elas- 
ticity is constant in steel of all grades, the "rational" formula 
may still be used to direct attention in safe channels, and the 
limits of tolerance must then be fixed to satisfy these formula. 

Motion study investigations cannot be conducted satisfactorily 
without working on the limits of tolerance that should be set for 
the work at the same time, in view of the fact that in fixing 
limits of tolerance, it is for the purpose of aiding the workmen 
who would take a very long time doing an operation to dead 
accuracy, and who would take a relatively small amount of time 
performing the same operation within reasonable limits of ac- 
curacy. It has been found in practice that parts will be quite 
interchangeable if a system of tolerance is employed, whereas 
the idea of working to a "neat" fit is impossible. 

Finally when automobiles are made and they are placed in 
the hands of the testers whose duty it is to tune them up, it 
will be worth more than a little to make them keep accurate 
records of what they do; otherwise, the faults of construction, 
if such there are, will remain in the automobiles for all time. 
Again, in contest work, to get rid of the irresponsible type of 
publicity man, and to place the work under the charge of men of 
stamina, is to get the best result ; and, strange to relate, it is the 
best way to get favorable mention in the columns of the press, 
this being desirable. 
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In the Rating of Automobile Motors 

Intricacy of the Problem Appreciated Abroad 



Rating motors from the point of view of the engineer in 
the shop is beyond the reasoning power of the casual 
observer whose closest familiarity with the automo- 
bile problem is confined to the use of a car in service, 
it being a condition of this use that the power of the 
motor is unimportant from the point of view of ser- 
vice as long as the car runs and satisfaction is de- 
livered to the operator. It is related in the story how 
automobile enthusiasts busy themselves to no pur- 
pose nearly all of the time, but when they are con- 
fronted with the necessity of buying an automobile 
they fail to follow the bent of their own musings, and 
if they get the kind of a car that is suited to their 
need it spells nothing by way of foresight on their 
part. 

WHEN a committee of the Mechanical Branch of the 
A. L. A. M. fixed upon a formula for use in denoting 
the horsepower of automobile types of motors, ending 
by putting its stamp of approval upon the single algebraic 
statement : 

d'Xn 
H. P.= 

2-5 

The committee was mindful of the capacity of the layman for 
knowledge of this type, although, as after events would seem 
to prove, the committee shot too high, and probably 50 per cent, 
of all of the laymen who deigned to take notice of matters of this 
sort are wondering what it is all about. 

In the face of this difficulty it would seem as if the committee 
relied too much upon its audience, or, better yet, the presence 
of an audience, and the idea of erring in the direction of 
simplicity at the expense of accuracy for no better purpose 
than to compel men who do not wish to understand to go 
into a matter that does not concern them overmuch, must be 
measured on the scale of inefficiency. Users of automobiles are 
justified in taking the ground that they are not interested in 
the abstract ability of automobile types of motors, provided, of 
course, that the particular motor used in a given case is in 
harmony with the requirement. 

The effort required to propel an automobile on a conventional 
road depends upon the weight and speed of the car, and the 
motor that will do this work satisfactorily to the owner of 
a car may be styled by any name whatsoever without disturbing 
the equanimity of the man whom it is intended to serve. If it 
was the idea of the committee to furnish a basis for the naming 
of motors there was merit in the proceeding, in which event 
a concerted effort on the part of some body of competent 
jurisdiction that will make for a uniform practice will be worth 
while. But if it is the contention on the part of engineers that 
motors should be given a rating in horsepower, and that pur- 
chasers should pay attention to the horsepower ratings of 
motors that are used in the cars of their choice, it is then 
proper to observe that these ratings should be in fact rather 
than the plaything of the publicity man who will not hesitate 
to make capital out of the fact that real engineers are responsible 
for the rating and that it must be so. 

It is not the purpose here to say that a motor of the type 
as used in automobile practice may not deliver power accord- 
ing to the formula as given, but it is true that there is no 



reason why a motor should live up to this formula, and it will 
be a coincidence if it does. It is no argument to say that the 
real situation cannot be disclosed to the audience because of the 
complexity of the problem and the obtuseness of the audience. 
If a poem is original in the Greek tongue and the beauties of 
its meter are to be extended and laid bare for the edification 
of the largest audience, there would be no sense in butchering 
the poem and rendering a version of the same that would be 
deprived of the beauties of the original and which would fall 
upon the senses of the victim like a pall. The actual horsepower 
rating of automobile motors has all the qualifications of a 
beautiful Greek poem, and the understanding beats against the 
wall that lack of knowledge has built up around this important 
matter, leaving it for some body of men to struggle with the 
intricacies of the undertaking, not for the purpose of allaying 
the fears of the obtuse, but with the understanding that the 
facts will come out and be used in the course of time for the 
benefit of the automobile industry. 

In the building up of the literature of the automobile business, 
if we go on presuming that things are so and so in the absence 
of information that would establish a line of practical facts, the 
whole structure will be on a parallel with the fabric from a 
literary point of view of the steel industry, in which it is not 
difficult to hear a purchasing agent discuss the poetry of steel, 
enlarging upon the qualities that are said to reside in "jewelry" 
product, and as he rests, or better yet, pauses for breath, he 
takes the spare moment to fill out an order for 20,000 tons of 
cold-rolled steel, thus traversing the hills and the vales of 
the long road that leads from the sublime to the ridiculous. 

There Is No Sense in Trying to Fasten a False Standard 
Upon the Users of Automobiles When Their Need, 
if Satisfied, Terminates the Undertaking 

Having arrived at the conclusion that a problem of the 
intricacies of the one in question is far too academic to be 
inflicted upon a mere purchaser of an automobile whose want 
will be satisfied if the car will do the work for which he buys 
it, the ground for delving in simplicity at the expense of accu- 
racy is cut from under, and the engineers in America are given 
a free field with nothing before them but to get at the facts and 
use them for what they are worth. 

If it can be shown that all motors are exactly alike from the 
point of view of power and weight efficiency, and if it may be 
said that these properties are maximum as they reside in 
motors as actually made, it is even a question as to whether or 
not the engineers of the industry will have to consider it worth 
their while to struggle with the problem since tkey would have 
nothing to gain thereby. But the situation is quite different; 
the motors are not all alike. There is a distinct dissimilarity 
between them as respects their performance, and in a hundred 
ways, perhaps, the divergencies fall below the maximum prac- 
tical possibility, thus showing that lack of knowledge is having 
its influence, and that a standard to go by is essential to the 
unification of the motor-building art, just as a wheelman needs a 
"pacer" in order that he will be able to tell whether or not he 
is doing his best in a given endeavor. 

It has been said that trade jealousies interfere with co- 
operative projects, but wisdom coupled with perspective decries 
this idea, and certainly the perspective of the automobile busi- 
ness shows that men do emulate good example, and this point 
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is fittingly brought out by the uniformity of practice that is to 
be seen at every hand, making the automobiles of to-day so 
much alike that it takes an expert to describe their differences, 
and so different are the cars of the present time from those of 
yester-year that a blind man could distinguish between them 
by the mere touch. 

But if good is to come in the process of taking advantage of 
the merit that resides in the examples of a like art, as they 
are to be seen in the surroundings, let us not overlook the fact 
that the greatest measure of good will follow in the shadow 
of prompt action. If we must copy each other let us do it with 
systematic promptness. And if we admit that copying is a 
profitable thing to do let us help each other in order that the 
number of mistakes will be reduced to a minimum and the 
copies of good examples will be obedient children, bearing a 
fair resemblance to the sources of their inspiration. 

It is a strong temptation to put forth the claim of originality 
if a plan works well, but after all, the efforts of men are not 
different from the translations that other men have made, and 
it may not be out of place to observe that when a translator 
is commended for the good work that he does in rendering 
a classic intelligible in another tongue he is not looked upon 
in the odious sense that is inferred when reference is made 
to a man as a "mere copyist." There is nothing of merit in 
the copying of an idea that is devoid of merit. On the other 
hand, it is a high intellectual attainment to be able to discrim- 
inate between the good and the bad, to separate the one from 
the other, and, furthermore, to take advantage of the fine quali- 
ties of the praiseworthy in whatever field of endeavor it may be 
found. 

Commercialism does battle with intelligence to whatever 
extent it depreciates effort of the type that has to do with 
the emulation of a good example. The man who makes the 
first copy of an excellent idea, or who has the good sense to 
combine a plurality of good ideas, rendering them harmonious, 
is too prone to look upon himself as the originator of a great 
good, and in the egotism of his mind his nimbleness is ren- 
dered potent in the direction which does not indicate his high 
appreciation of a similar effort on the part of a brother work- 
man in the vineyard. 

In patent law there is a tradition to the effect that an old 
thing applied to a new purpose constitutes invention. Disre- 
garding the further ramifications of patent law, this is another 
way for saying that a good idea can be distinguished from a 
mediocre proceeding, but we are prone to attach a surfeit of 
significance to this patent proposition, and of the inventor, so 
called, it may be said he is inclined to limit the dividend that 
would come to him in the natural course of events as the product 
of his fertility through his desire to stand on a pedestal un- 
attended by any so great as himself, according to the state of 
his mind, and in this condition of isolation the world takes 

small heed of the 
character of the 
greatness involved, 
and the invention, in 
addition to being 
good, has the further 
property of s e 1 f- 
strangulation. 

As a fitting illus- 
tration of the 
futility of locking 
up good ideas, the 
present status of the 
steam automobile 
may be cited, in 
which, despite the 
the excellence of the 
plan, its commercial 
growth has been 
stunted, and h the 
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race for supremacy it is conspicuous for its fine performance in 
the few examples that have to be sought for to be found. Who 
can tell what would have been the history of the steam auto- 
mobile in the absence of the shackles that debar engineers from 
taking advantage of the well-known facts in relation to its ex- 
ploitation? The gasoline type of automobile has resisted the 
onward march of progress at every turn, due to the inherent 
difficulties involved in the building of gasoline motors, augmented 
by the fact that there were no men skilled in the building of var- 
iable-speed internal combustion motors, even ten years ago, 
whereas in the steam art there were thousands of capable en- 
gineers and among the supporting clientele of the automobile in- 
dustry it would have been difficult to find a purchaser who would 
confess entire ignorance of the ramifications of steam. The whole 
history of the steam automobile is a staunch argument in favor of 
co-operation of the builders of the types of automobiles that are 
now current, and the quicker we reach the conclusion that it is 
better to copy the meritorious ideas from whatsoever source 
the greater will be the total of the gain, under which conditions 
the share that will accrue to the respective members of the 
fraternity will be perceptibly more; hence the wisdom of the 
plan. 

The Greatest Effort Will Be Required in the Process of 
Whipping the Motor Into Line 

That there is no end of illustration of the wisdom of co- 
operating in a big undertaking is shown by the diversity of 
the mediocre result that is produced in the absence of team 
work. Narrowing the discussion down to the problems involved 
in the motor confronts one with the enormity of the under- 
taking, and the first estimate leads to the conclusion that no one 
maker of automobiles can afford to run a laboratory long 
enough to thrash out the details of a working plan. The old 

idea of the Mech- 

anical Branch of the 
A. L. A. M. had its 
measure of merit, 
due to the fact that 
many investigations 
could be carried on 
under the direction 
of men of accen- 
tuated skill, with the 
cost to be borne by 
a considerable nttm- 
b e r of companies, 
limiting the incre- 
ment to the respec- 
tive concerns below 
the point where it 
would have any 
marked effect upon the 
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Fig. 2 — Showing the interior as compared with 
the exterior temperature of a cylinder wall dur- 
ing suction and compression strokes 



of the confederating com- 



I-'ig. 1 — Showing the interior as compared with 
the exterior temperature of a cylinder wall dur- 
ing the exhaust stroke 



"overhead" 
panies in their individual aspect. 

Whether or not the time will soon come when the Society 
of Automobile Engineers will have money enough in its treasury 
to conduct an independent series of investigations along the 
necessary lines is a problem that is too intricate to be solved 
offhand. Whether or not it would be desirable for the society 
to take money from the makers of automobiles and use it in 
this enterprise is a matter that has an ethical side, and it, too, 
partakes of complications that are not to be disposed of at a 
moment's notice. 

In the meantime it may not be out of place to recite a few 
of the things that rest in the shadow of uncertainty, as, for 
illustration, we know that the thermal efficiency of a motor 
decreases with the amount of heat that traverses the cylinder 
walls and is taken up by the cooling solution and finally dis- 
sipated in the air that is pumped into the radiator through its 
interstices and at the loss of some power in the doing thereof. 
It is a clear case of paying the cost of doing the thing that 
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detracts from the value of the main effort, and we know from 
experience already gained that the amount of heat which will 
go through the cylinder walls depends upon the area of the 
flame-swept surface as a primary consideration. Limiting the 
area of the flame-swept surface seems to be a step in the right 
direction, and yet there is a diversity in practice that cannot 
be accounted for excepting on two counts, one of which has 
to do with the knowledge of the designer in individual cases 
and the other suggests that what we know is not so. If, for 
the sake of argument, it is assumed that the losses through 
the water jacket will be a minimum if the area of the flame- 
swept surface is reduced to a minimum also, we are still con- 
fronted with a problem that has never received enough con- 
sideration to dignify it with the appellation "investigated." In a 
word, having limited the amount of heat that can get through 

the wall of the inner 
chamber, it remains 
to struggle with the 
passage of that heat 
through the metal of 
the cylinder and its 
transfer to the water 
of the jacket, and 
we know from ex- 
perience that the 
temperature of t h e 
metal of which the 
cylinder walls are 
composed increases 
because the rate of 
transfer of the heat 
through the metal is 
slower than the rate 
at which the same 
heat passes into the 
body thereof and the 
accumulation of this 
heat in the metal 
composing the wall 

complicates the performance of the motor, resulting in the lower- 
ing of the thermal efficiency, not by direct heat loss, but due to the 
fact that the heat thus stored in the metal during the power 
stroke is given back to the relatively cooled incoming gas on the 
succeeding suction stroke, and the gas thus heated swells so that 
the quantity thereof that is taken in during inspiration is less 
than it ought to be. Admitting that there is no evidence such 
as will permit of fixi.ig upon the values of the heat relations 
that obtain during the strokes of the cycle, the fact remains that 
it is possible to indicate the trend as it obtains in practice, and 
what is wanted in the long run is a series of investigations that 
will lead up to a better measure of more exact knowledge. As a 
general proposition the heat transfer through the cylinder walls 
causes a rise or fall in temperature, under the conditions as 
follows : Referring to Fig. I during the exhaust stroke, the 
temperature is t t at the beginning of the stroke, and it falls to 
t 0 with considerable rapidity. In Fig. 2, during the suction stroke 
the temperature residing within the cylinder is t: at the begin- 
ning of the inspiration, but the exterior wall of the cylinder 
at this instant is given the value of to. At the moment of ex- 
plosion the diagram, Fig. 3, is characteristic, and the temper- 
ature that resides within the cylinder raises from the value ti 
for the dotted line to the considerably higher value as indicated 
by the reach of the solid line, and the temperature of the 
exterior of the wall during this time is given the value of to. 
During the power stroke the interior temperature gives a 
complex shape to the curve, and the value U is assigned to the 
point of the crossing of the solid with the dotted line, and in 
this case, as in the preceding examples, the simultaneous ex- 
terior temperature as measured on the wall is assigned the 
value to. 

Granting that it is desirable to prevent the transfer of heat 



Fig. 3 — Showing the interior as compared with 
the exterior temperature of a cylinder wall at 
the moment of explosion 




Fig. 4 — Showing the interior as compared with 
the exterior temperature of a cylinder wall dur* 
ing the power stroke 



from the inner sur- 
face of the combus- 
tion chamber to the 
metal of which the 
wall is composed, 
but remembering 
that this is an im- 
possible condition to 
impose, it remains to 
be said that the 
next requirement is 
in the direction of a 
type of metal that 
will permit the heat 
to traverse the 
thickness of the wall 
at the same speed 
that it penetrates the 
interior surface, so 

that the temperature ti will remain at the same value as the tem- 
perature to, thus preventing the accumulation of heat in the 
metal of which the walls are composed, so that losses, to what- 
ever extent they are unavoidable, will be primary in nature, and 
the compounding thereof will be thwarted. The diagrams Figs. 
1, 2, 3 and 4, show at a glance that the ills of a sluggish trans- 
fer of the heat to the metal of the walls are minimized if the 
walls are thin, and this brings us to an accidental advantage that 
came to the designers of motors for automobile work, it being 
the case that the walls of the cylinders of automobile motors 
are made thin to eliminate weight, and we doubt if the de- 
signers of these motors realized that they were making high 
speed possible by the very process that called for the thin walls. 
If it may be remembered, the designers of stationary motors, 
prior to the coming of the automobile, were wont to provide a 
large factor of safety in the thickness of the walls, and by so 
doing, making the walls more or less three-quarters of an inch 
thick, they placed a limit upon the attainable speed of their 
product, due to the fact that the heat which accumulated in the 
section of the metal put a brake upon the performance, and it 
was a very excellent design of stationary motor that would run 
successfully at 350 revolutions per minute, largely on this ac- 
count. 

The use of cast iron in cylinder work puts a stop on the idea 
of making the wall thickness less than 6 millimeters, but there 
is room for investigation along lines for the purpose of de- 
termining whether or not the addition of copper, for instance, 
to the cast iron will help in the transfer of heat through the 
wall of a given thickness; in other words, we have yet to learn 
the extent to which a change in the chemical composition of the 
iron will have a favorable influence upon the transfer of heat 
through the wall, and this is beside any question of the use of 
some metal other than cast iron, with the idea that the walls 
can be made thinner, for no better purpose, perhaps, than to 
hasten the transfer of all of the heat that penetrates into the 
metal, with the intention of preventing a rise in temperature such 
as will react unfavorably, .and among the difficulties involved 
reduce the actual weight of the incoming mixture, which is an- 
other way for saying that the weight efficiency of the motor will 
be reduced, not forgetting that the thermal efficiency is a vari- 
able, and it is likely to be on a decreasing basis if the weight 
efficiency falls down. 

Problems Involving the Mixture, Compression and Burn- 
ing of the Fuel 
Owing to the practice of having carbureters, magnetos, and 
other functional accessories made without considering the par- 
ticular motors on which they are to go, a certain lack of co- 
ordination creeps in. and it leads to the discussion of the car- 
bureter problem on the one hand, the ignition ramifications as a 
secondary matter, and the motor performance without analyz- 
ing in detail the specific relations of the attending members on 
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Fig. S — Chart showing values of the exponent "N" under varying con- 
ditions of volume for different values of V raised to the nth power in the 
conventional formula 

an intimate basis. It is all very well to talk about the fine quali- 
ties that reside in a given make of magneto, but they will fail 
to support the issue if the magneto is put on a motor under con- 
ditions that will not permit of its effective use. To get the force 
of this presentation, it is only necessary to point out that a 
magneto, however good it may be, that is designed for a 25-de- 
gree spark advance may serve efficaciously on a motor that will 
thrive when the spark is advanced 35 degrees, but this magneto 
will fail to serve an exacting purpose if it is put on a motor 
that requires a 60-degree spark advance. If it is the idea of 
the audience that there can be no such wide variation of the 
spark advance requirement, all the audience will have to do for 
its proper edification is to examine one or two good makes of 
two cycle motors, trying them out first with the magneto ignition 
limiting the spark advance to say 35 degrees, and then make a 
comparative trial, using the same motor equipped with a magneto 
that will afford a spark advance of 60 degrees. 

Granting that the magneto problem is given its measure of 
attention in a given case, and that the magneto employed is 
capable of delivering a spark of considerable energy, with a 
break-down voltage of perhaps 30,000 volts, the designer of 
acumen is then at the threshhold of his trouble; he will be un- 
able to use this wonderful magneto, getting all there is in it 
out of it, due to the fact that the spark plugs will break down at 
perhaps 2,000 volts, although it will be quite possible to get a 
considerable number of spark plugs that will stand up to 4,000 
volts, and there will be a few examples of these devices that 
will hold out up to 8,000 volts, and after a long search perhaps 
one example may be found that will not break down inside of 
16,000 volts, but it would be almost a vain search to look for a 
spark plug that will resist the wiles of 20,000 volts. 

But even if the magneto and the spark plugs as they are em- 
ployed in a given case are in some harmony with each other, 
there still remains the wiring system to be unified, and remem- 
bering that a magneto delivers a high potential alternating wave 
of electromotive force, and that inductive disturbances are ab- 
solutely assured, we are confronted by a hundred possibilities 
that we know nothing about. It is admitted that the high ten- 
sion cable that is given a good coat of efficient insulation will 
stand up to something like 28,000 volts, where the insulation is 
unimpaired, but there are a considerable number of joints in an 
installation of this character, and of them it may be said, the 
insulation is far below that of the unimpaired section of the 



rubber insulation on the new cable. Then comes the ills that 
may be traced to inductive disturbances, and if a metal tube is 
used, and self-induction is induced, the effectiveness of the 
wave of electromotive force that is set up in the windings of 
the armature of the magneto may be much reduced. None of 
these questions infringe in any way upon the troubles that may 
come in the course of service, due to deterioration of the mag- 
netic properties of the permanent magnets of the magneto, 
nor has any mention been made of the hysteresis losses that 
may be due to the use of poor metal in the rotor of the mag- 
neto, or to the fact that time and service is a sufficient ground 
for change in the magnetic properties of the material, but it 
would be interesting to know whether or not the magneto used in 
a given case takes advantage of the special types of "trans- 
former" iron that are designed to resist deterioration so that 
the hysteresis value of the metal under such conditions remains 
at a nearly constant level for a long period of time. 

In the further consideration of the ignition problem, remem- 
bering that a magneto must deliver from its secondary winding 
a high electromotive force, it suggests the thought that the 
diameter of the magnet wire used must be relatively small, and 
that the PR losses must be very great indeed, and since the 
formula shows that these losses increase as the square of the 
current in amperes, are we not justified in arriving at the con- 
clusion that a magneto is likely to burn out if the speed in- 
creases beyond a certain point, unless the designer thereof has 
contrived in some way to thwart the increase in electromotive 
force that is the normal expectation from an increasing speed, 
thus automatically preventing the electromotive force from rais- 
ing beyond a certain point, and saving the burning out of the 
magneto by limiting the current in the natural order of things? 

Should the Automobile Designer Make His Own Deduc- 
tions or Rely Upon Magneto Engineer to Do His 
Thinking for Him 

Take for illustration the body politic of the automobile en- 
gineers in America; what one of them would be willing to stand 
up at a meeting and say: "I think so little of my ability to un- 
ravel a tangle that I am willing to let some other more fortunate 
individual perform this function for me!" It is highly improb- 
able that there are any candidates for a position of this sort, 
and yet the effect is the same. But in the long run, in the uni- 
fying of the conditions that make for quality in a motor, every 
important detail from the intricacies of magneto designing to 
the fallacies in spark plug work, must be brought to the light of 
day and examined with the utmost care by every man who styles 
himself a designer, and who is given the responsibility of such 
an undertaking. It was only the other day in a race that an 
automobile went out of commission because the magneto burned 
out and remembering that this magneto was probably one of a 
considerable number that are being used on actual automobiles, 
the thought comes that the makers of automobiles should in- 
struct their designers to look into the matter and get, if they 
can, the kind of magneto that will have a struck balance of the 
heat losses in the windings against the heat emanations from 
the surfaces thereof. 

In the designing of a magneto, or for that matter, any type 
of electric generator, it is a recognized fact among those who 
cope with such problems that the surface for radiation must be 
some safe proportion in view of the losses that are sustained 
under the most severe working conditions. In any winding, the 
loss in watts is equal to PR, remembering that I is the current 
in amperes and R is the resistance in ohms. But in a rotor 
of a magneto, or for that matter any generator of electrical 
energy, there are other losses besides those ascribed to the re- 
sistance of the winding and the flow of the current. And it is 
the designer's problem to find the total of the losses, including 
the electrical losses in the windings, the hysteresis losses in the 
iron of the core, and if the conditions are such as to induce 
them, the losses due to Faucault current The best way to 
measure these losses is to state them in watts per square inch 
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of the radiating surface of the armature, or other coil, as the 
case may be. As a fair statement if the peripheral velocity 
is say 50 feet per second, one-half watt per square inch of radi- 
ating surface may be permissible, and as a general proposition 
for changing conditions of temperature as measured in degrees 
centigrade, the following will hold : 
Ci' 

W, = W,x 

Ci* 

W, — watts lost per square inch at the higher temperature. 
Wi = watts lost per square inch at the initial temperature. 
Restating these facts we may say: 
W, 

C, = C, X 

Wi 

In these expressions we have evidence of the influence that an 
increased output has upon the temperature increase, and if ac- 
count is taken of the fact that the radiating surface is constant 
in a driven coil, the conclusion may be reached that a burn-out 
is a logical deduction unless some means is afforded for the lim- 
iting of the watts output, if the speed of the rotor is increased, 
remembering that the electromotive force induced in the wind- 
ing of a rotor (other things remaining constant) will increase 
in direct proportion to speed, it being the case that the voltage 
generated in a motor responds to the algebraic expression : 
la sa Ii 

Va = 

io- 

In which 

Va = the voltage induced in the inductors on the rotor. 

Ia = the number of the inductors wound on the rotor. 

sa = the speed of the rotor in revolutions per second. 

Ii =the total of the magnetic flux emanating from one pole. 

io* = the fundamental value of the volt, it being the case that 
one volt will be generated if 100,000,000 lines of magnetic force 
are cut per second by an inductor. 

Analyzing this expression leads to the conclusion that the 
inductors, being a fixed quantity, cannot influence the situation 
by any manipulation of the instant, but if the speed of cutting 
of the lines of flux by the inductors is increased, 'as it will be if 
the speed of revolution of the rotor is increased, there must be a 
diminution of the total of the magnetic flux that emanates 
from one pole or the voltage will go up, compensating for the 
difference, and if it does, the current in amperes that will flow 
in the circuit will be increased according to Ohm's law, in which 
event the PR losses will be augmented accordingly, and since 
the area of radiating surface is fixed, the watts lost per square 
inch will increase, and, as insulation is far from indestructible, 
the time will come when the magneto will burn out. 

The Threshold of the House of Profitable Investigation 
Is Ajar, Inviting the Receptive Mind to Enter and 
Partake of Its Just Reward. 

Assuming that the discussion thus far has scratched the ground 
of trouble in the ignition system as it relates to a motor in 
service, there still remain the problems of the ignition system 
as they are confronted by the thermic conditions that obtain in 
the combustion chamber of the motor, in which the carbureter 
plays an important part. Here again the field is influenced by 
common practice, and the man who builds carbureters looks 
upon the effort as an abstract proposition, and the designer of 
the motor being busy with the type of trouble that he best under- 
stands, lets the carbureter man think for him in the most im- 
portant part of his own field. 

It is not the purpose here to make a demonstration in favor 
of the concentration of work, and it is even admitted that car- 
bureters can best be made by specialists who do nothing else, 
but these advantages should not be handicapped by incoherence 
of relation, and it is suggested that common investigation under 
the leadership of the body politic of engineers, should so leave 
to the world knowledge along these lines, that .the specialist in 



the building of carbureters would know the needs of the special- 
ist who is confined to the building of motors, all for the sake of 
harmony. * 

In the meantime, in order that we may appreciate the neces- 
sity for intelligent action, it would be almost enough to simply 
examine the variety of carbureters that are to be had for the 
asking, and to observe that they are almost indiscriminately used 
on the various types and sizes of motors, leaving but one con- 
clusion, i. e., a large number of the applications must be dictated 
by commercialisms. 

Even this view of the situation does not indicate that the car- 
bureters are not good. For that matter, every one of them as 
made might outshine its neighboring example under certain 
conditions, but the point is that the promiscuous swapping of car- 
bureters must be deemed as far from satisfactory. 

In the further discussion of the carbureter problem, if a real 
gain is to be realized, it will surely be necessary to pay atten- 
tion to the type of automobile gasoline that is to be mixed with 
the air in the carbureter. It cannot be said with even the possi- 
bility of accuracy that a mediocre design of carbureter will make 
an otherwise good motor perform up to the expectation of its 
designer, but it is only a step from a mediocre carbureter per se 
to mediocre carburetion brought about through the use of a 
good carbureter, and an inferior grade of the hydro-carbon 
lin>r<'. 

'iWs discussion has placed the reader so that he is confronted 
by the greatest dilemma of the automobile art, making it neces- 
sary to say that the designing of the motor, fixing the compres- 
sion, and the application of the carbureter can go no further in 
the direction of improvement until the Society of Automobile 
Engineers takes up the question of the standardization of the 
hydro-carbon liquids used for fuel, thus making it a feasible 
task to design the carbureter for the definite work that it will 
have to do, and to design the motor, fixing the compression, in 
view of the requirements, nor is it worth while to try to ex- 
plain how any further good can come from any effort made, un- 
less the designers of these units may be permitted to base their 
efforts upon a definite type of fuel, of which knowledge must be 
had of its normal characteristics, and the trend of its variables. 

Legislation May Be Necessary in the Long Run Fixing 
the Quality of Automobile Gasoline. 

There is a superstition that has been bred upon the market, 
which has for its foundation the flimsy pretext that there is a 
famine of true gasoline, and based upon this superstition, dealers 
in automobile gasoline are reaping a harvest based upon per- 
fidy, resulting in the use of everything from kerosene oil to 
water, so that the carbureters, good and bad, are laboring under 
an impossible handicap, and the motors that are designed with 
a compression that is satisfactory for true gasoline, has its com- 
pression value fixed too low for the composite fluid that may be 
had at 20 cents per gallon from half the garages in the land. 

Until a committee has been assigned to the task of settling 
upon the desired characteristics of automobile gasoline, and that 
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Fig. 6— Chart showing the throttling effect of a carbureter as applied to two 
different sizes of motors 
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committee has deliberated sufficiently to reach proper conclu- 
sions, it will not be possible for any man to tell the distillers of 
"crude" of the product that must be. furnished to automobilists 
for their work, and it would be "unreasonable" to demand of 
these distillers that which cannot be described. But if a com- 
mittee can be assigned to the work, and it deliberates sufficiently 
to arrive at a clear understanding of the needs, it will then be a 
feasible undertaking to go to the distillers of "crude," tell them 
what is wanted, and ask them to deliver a definite product. 

It is a fair principle in law and in equity to demand of the 
vendor the definite thing that is ordered, and it follows, of course, 
that a "reasonable" price should be asked as compensation for 
the delivery of the definite goods desired. In view of the fact, 
however, that automobile gasoline is made up of one or more 
fractions of a series of the fractions of a distilling process, it 
is quite possible for the distiller to so manipulate the process 
that the actual composition of the product will be a variable 
over a wide range, but this is another way for saying that the 
distiller can deliver a definite product, and certainly the auto- 
mobile business, if it is to make further progress, depends upon 
the use of a definite fuel. 

Considering the Throttling Effect of Undersized or Com- 
plicated Types of Carbureters 

If it is a fair principle in law and in equity that a buyer is 
entitled to a fixed measure of a definite thing if it is so ordered 
and payment is tendered, any violation of this principle, if it is 
the result of a chronic condition, launches the project into the 
realm of legislative enactment. As the situation stands to-day, 
the practice of delivering all sorts of mixtures of hydro-carbons 
to the" Users of automobiles on demand, can be no better de- 
scribed than to say it is on the border land of crime. At all 
' events/it is a normal misdemeanor to deliver either short weight, 
or "watered milk," nor does the presence of "chalk" in the mix- 
ture justify the deception, and referring specifically to automo- 
bile gasoline, the practice of d'luting the more volatile fractions 
with the fractions that can only be made to volatilize after they 
are swept into the combustion chamber, is on a par with the 
watering of milk, and it leads directly to the conclusion of the 
designer and it must ultimately bring about the downfall of the 
maker of the carbureter, who cannot hope to thrive and prosper 
if his device is a failure, as it surely will be if it is incapable 
of serving for the intended purpose. These are all matters that 
have direct bearing upon the horsepower rating of automobile 
types of internal combustion motors, it being the case that the 
horsepower output of a given motor depends : 

(a) Upon the quality of the fuel used. 

(b) Upon the quantity of the fuel that can be burned to car- 
bonic acid and water within a given time. 

(c) Upon the disposition of the relief heat units, taking ac- 
count of those that deliver mechanical work. 

(d) Upon the co-operative ability of the carbureter and the 
magneto. 

(e) Mechanical efficiency of the motor. 
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Independent of the quality of the gasoline used, without losing 
sight of the importance of the same, the discussion is brought up 
to the question of the effect of a restricted intake, or of the ob- 
struction offered by valve mechanisms or tortuous passageways, 
remembering that the mixture is drawn into the motor by suc- 
tion due to the displacement of the piston and that the actual 
weight of the mixture decreases enormously as the depression 
in the intake increases as the latter is measured in pounds per 
square inch below the pressure of the atmosphere. The power 
of a motor varies enormously as the depression changes, and 
the conventional way of getting at the facts attending this situa- 
tion is to find the value of the exponent "N" under the several 
conditions, the conventional formula for the undertaking being 
as follows: 

Assume that Bi represents the piston displacement plus the 
combustion chamber space; in other words, the cylinder volume, 
pi is the absolute pressure corresponding to the value Vi, 
Pi represents the absolute pressure corresponding to V,. 
When, 



p V" 



And, 



log p 1 — log p, 



Fig. 7— Chart of the back pressure on a motor due to a rauffier at varving 

speeds 



log Vj — log Vi 

In actual practice the values of the exponent "N" which is 
given as n in the formula above, ranges from 1. 195 when the 
depression is 1.7 pounds per square inch below the atmosphere 
to as high as 1.40, this value having been found in a certain 
case when the depression was 2.7 pounds per square inch below 
the atmosphere. As a general proposition, the difference in 
performance of a motor from the power point of view may be 
as much as 20 per cent., if the exponent N changes between 1.3 
and 1.25 in a given motor, and as fond as we are of describing 
the depression in our wares as a mere matter of a few sparse 
ounces, the fact remains that some of the motors have such a 
terrific depression that the carbureter wheezes so loudly that it 
disturbs the serenity of the owner of the car. These discon- 
certing noises that emanate from the region of the carbureter in- 
take are as a loud voice telling the designer of the automobile 
that the power of the motor may be 20 or 30 per cent, below the 
amount that should be obtained from a motor of that size, es- 
pecially if it lives up to the claims that are made for it. 

But if a depression in the intake has so marked a bearing on 
the power of the motor it is almost nothing as compared with 
the strangling influence of a ruffian-like muffler that is placed to 
hide the fact that the designer of the motor recognizes his in- 
capacity, and he tries to legislate for silence instead of coping 
with the trying causes of noise. 

A very good way to chart the values of "N" is shown in Fig. 
5 of a Franklin Motor, which is offered here as a suggestion of 
one of the methods in vogue in the plants where it is deemed 
expedient to cope with the inner problems. In this connection 
reference may be had to Fig. 6, which is a curve of a carbureter 
test, and the line A B shows how the carbureter limited the 
upward swing of the power and the line A C shows how the 
carbureter should have performed. A second motor was tested, 
using the same carbureter, and the amount of power taken 
from the motor was materially less, producing the line D E, but 
even in this case, the carbureter should have permitted the motor 
to deliver power which would produce the line D F. In this 
chart it will be seen that the horsepower is given as abscissa, 
and the ordinates are plotted in terms of speed of the motor in 
revolutions per minute. This is merely one of a considerable 
number of curves which have been examined, and while a good 
many of them show very much better results, this particular 
example is not the very worst among them. 

Referring to Fig. 7, which is a chart showing the back pres- 
sure that was induced by the presence of a muffler on a given 
motor, it will be seen that this back pressure increased from A 
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at 300 revolutions per minute to B at 1,800 revolutions per min- 
ute. Measuring the back pressure in pounds, it was two pounds 
at 300 revolutions per minute, and it was 19.6 pounds at 1,800 
revolutions per minute. This would not look like a serious 
matter to the casual observer, and yet to the engineer, any 
serious increment of back pressure is bound to annoy him be- 
yond measure if he pauses for a moment and considers the fact 
that the power of the motor is proportional to the mean effective 
pressure, and that this mean effective pressure is in the neigh- 
borhood of 70 pounds per square inch in the average motor, and 
it is a very fine motor indeed that reaches the level of 80 
pounds per square inch, and coupling these figures with the fact 
that one pound of back pressure offsets slightly more than one 
more pound of mean effective pressure, and it will be seen in- 
stantly that a throttling muffler is not to be tolerated for a 
moment. The thought occurs that a committee would have a 
fine time establishing the law of the type of muffler that in- 
duces silence without strangling the power functions of the 
equipment. 

Considering the Equipment Employed for Cooling Pur- 
poses as It Influences the Power of the Motor 

Speculation is at the helm in many of the efforts that are 
directed at the cooling problem. Point of view is rarely ever 
given the consideration to which it is due. No available source 
of information tells the extent of the trouble that follows in 
the footsteps of spheroidal action, and looking at the motors 
that are to be seen at every hand is sufficient to inform the ob- 
server that if there is anything in this phenomenon described 
as spheroidal action, the means for its cure are not at hand, 
and if the user of an automobile were to assume that discretion 
is the better part of valor, thus leading him to the thought that 
he should scrape the scale off the exterior surfaces of the dome 
of the cylinders, he would have a major general's job on his 
hands, in his attempt to find out how to gain access to the 
offending dome surfaces. 

In the meantime the literature of fifty years tells every reader 
that 1-16 inch of depth of scale on a surface takes 37 odd per 
cent, from the ability of that surface to remit heat— in other 
words, to permit of the transfer of heat — and one of two things 
must be true, either designers are too liberal in their allowance 
of the ability of cooling water, or when 37 odd per cent, of 
the gateway of the heat is plugged up by scale, the section of 
the metal in the domes of the cylinder walls must then over- 
heat and if it does it brings us back to the starting point and 
we are confronted by the necessity of doing something in a 
practical way to permit of getting at the surfaces and cleaning 
them off if the occasion requires. A matter of 20 years ago the 
writer was sent for to attack an unruly stationary gasoline 
motor that was set up in a little house on the Lake Shore north 
of Chicago, and it being in the Winter time the thought occurred 



that the intense cold of that particular day had a lot to do with 
the mule-like qualities of the motor. After working with great 
persistence for several hours without success the odor of the 
"colored man" penetrated the distance from his hiding place in 
the wood-pile, and a further examination of the motor showed 
that a deposit had been precipitated out of the cooling water 
and that it had grown until the entire space within the water- 
jacket was filled up. The motor had been operating under these 
conditions for some little time perhaps and when the writer 
tackled the job all that was left was the semblance of a motor 
and 4,000 pounds of junk. 

It is not the purpose here to say that automobile motors are 
troubled to the extent as indicated in the above example. More- 
over, the conditions under which automobile motors operate are 
much more favorable, due to the fact that the water is used over 
and over, and the amount of deposit contained therein is in- 
sufficient to bring about a clogging up of the circulatory system. 
But if the radiator is not big enough for the work it is placed 
to do, or if the water pump fails in its duty and the water 
boils away the automobilist will have to replenish the water at 
frequent intervals, and in so doing he will afford the source of 
supply of scale, and it will settle down on the hottest surface, 
which is the dome of the cylinder walls, and it will there form 
a crust and spheroidal action will come, after which an over- 
heated motor is the normal expectation. 

From what has been said, and the subject is by no means 
exhausted, it would appear that a simple formula intended 
merely to satisfy the cravings of the disinterested individual is 
scarcely worth while. It is even a question as to whether or 
not any formula or set of formulae can be sufficiently compre- 
hensive to deliver the absolute facts in concrete cases. Of one 
thing we may be sure and that is there is a wonderful oppor- 
tunity for a set of capable men to exercise their learned facul- 
ties, but in order to do so they will have to be provided with a 
laboratory, but it will necessarily have to be equipped with a 
wide variety of suitable apparatus; moreover, the time that the 
laboratory will have to devote to the intricacies of the motor 
problem will be far beyond the staying power of any single 
company. 

Institute of Automobile Engineers (English) Have Made 
Considerable Headway in the Contriving of Formulae 
for the Fixing of the Horsepower of Automobile 
Types of Motors 

While this report was abstracted in The Automobile directly 
after it was made, it is believed that it will be opportune to 
present the report in full accompanied by the tables which were 
not spaced before, and particular attention is called to the 
enormity of the undertaking, and to the mass of data that re- 
sulted from the work done by the learned committee to which 
the task was assigned. 



The Rating' of Petrol Engines 

Report of the Horsepower Formula Committee of the Institution 

of Automobile Engineers (English) 



The committee consisted of Mr. Dugald Clerk, 
F. R. S., M. Inst. C. E. (chairman); Messrs. A. 
Craig, J. S. Critchley, C- R. Garrard, L. H. 
Hounsneld, Max R. Lawrence, Mervyn O'Gor- 
raan, # L. H. Pomeroy and D. J. Smith (represent- 
ing the Institution of Automobile Engineers); 
Colonel H. C. L. Hotden, Captain R. K. Bagnall 
Wild, Professor Gallender, Dr. W. Watson, 
Messrs. W. Worby Beaumont and E. Russell 
Clarke (representing the R. A. C), and Mr. G. 
A. Burls. M. Inst. C. E. (representing the S. M. 
M. & T.). 

The report of the rating committee of the In- 
stitution was read and cTiscussed at a meeting 
held on November 10, 1908. It dealt with pro- 



*Mr. O'Gorman also represented the R.A.C. 



posals put forward on behalf of the Society of 
Motor Manufacturers and Traders, by Mr. G. A. 
Burls, M. Inst. C. E. The rating committee 
agreed with the proposals in principle, but con- 
sidered that the tests submitted did not support 
the modifications of the R. A. C. rating required 
by the formulae. The report recommended the 
formation of a committee composed of members 
of the Institution, members of the R. A. C. and 
representatives of the Society of Motor Manufac- 
turers and Traders. This committee was called 
"The Horsepower Formula Committee." Several 
meetings were held, and a scheme was agreed 
upon, Mr. G. A. Burls being good enough to 
undertake the collection of the necessary material 
from the leading automobile firms in this country 
and abroad; he has now prepared the tables of 



particulars which accompany this report, and 
made the many calculations and deductions 
shown. Mr. Burls' letter to the chairman of the 
committee accompanies the report, and it describes 
the nature of his work. At meetings held on 
the 30tb of June and the 13th of October, 1909, 
the committee resolved to recommend for con- 
sideration of the following formula: 

K d (ad + s) N 
as a formula giving a rating with a stroke-bore 
correction. The constants K and a were pur- 
posely left without any specified value to enable 
the committee ultimately to arrive at values from 
experiment and observation. In this formula, d 
is the bore and s the stroke, in inches; N is the 
number of cylinders. 

Before arriving at the above formula the com- 
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mittee considered the two main corrections pro- 
posed to be applied to the R. A. C. formula, viz., 
variation of mean pressure with dimensions of 
cylinder, and variation of piston speed with ratio 
of stroke to bore. The R. A. C. formula corre- 
sponds to a mean effective pressure of 67.2 lb. per 
square inch per explosion, with a normal piston 
speed of 1000 ft. per minute. According to the 
R. A. C formula, the rating = 0.4 D* X N. This 
simple formula, notwithstanding frequent state- 
ments to the contrary, involves both specified 
mean pressure and piston speed. It assumed, 
however, that piston speeds did not vary mate- 
rially from 1,000 feet per minute. Examination 
of toe accompanying tables of results proves con- 
clusively that piston speed does increase with 
the stroke-bore ratio. 

The tablea give some particulars from tests 
made of 144 engines, but only 101 tests contain 
all the data required for comparing the effect of 
stroke-bore ratio on piston speed for values of r 
from 1 to 1.61, and they do not necessarily repre- 
sent the maximum brake horsepower which can 
be obtained. The following table shows broadly 
the increase of piston speed with stroke-bore 
ratio. Five groups have been taken with a 
variation in each of 0.1 in stroke-bore ratio as 
nearly as could be obtained. 

TABU I. — CHANGE OP PISTOH SPUD WITH VARIATION 
OF STSOXE-BOSI. 

Ratio r = s/d. 
Highest recorded b.h.p. 

Piston Speed 

at Max. 
B. H. P. ft. 
Per. Min. 
1,303 
1,240 
1,385 
1,414 
1,597 



Each value of piston speed is the mean of 
the values obtained in the number of tests given; 
to some extent, the taking of average results 
masks the variation between the different engines. 
Accordingly. Fig. I. has been prepared, in which 
piston speeds are plotted against stroke-bore ratio 
for the 101 engines. 

The results plotted in Fig. I. show an un- 
doubted increase of piston speed with stroke-bore 
ratio, but the results obtained are exceedingly 
irregular. For example, between r = 1 and r 
= 1.1 the m a xim n m piston speed in three cases 
lies between 1,600 and 1,700 feet per minute, but 
the very large number of tests show 1,400 down 
to about 1,000 feet per minute. Between r= 1.1 
» nd r = 1.2 the maximum values appear to be 
1,400 and 1,500 feet per minute in two separate 
tests, but the greater number lie below 1,300 feet 
per minute. Between r = 1.2 and r = 1.3 the 
maximum values are above 1,600 feet per minute 
but the greater number lie below 1,400 feet per 
minute. The highest value of all is found between 
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r - 1.3 and r = 1.4, namely, 2,200 feet per 
minute— but it is understood that this figure is 
open to doubt In the same way between r = 1.4 
and r = 1.5 the highest value is just over 2,000 
feet per minute, and the highest value at 1.6 is 
2,100 feet per minute. From this it will be seen 
that it is impossible to formulate accurately any 
law of variation between stroke-bore ratio and 
piston speed. Notwithstanding this, if 1,200 feet 
per minute be taken as the speed to be expected 
with r — 1, and 2,100 feet per minute that cor- 
responding to r = 2.5, then, assuming a linear 
law between the two points, the piston speeds 
found for different stroke-bore ratios are such 
as can be obtained (bench test) at maximum brake 
horsepower from a carefully designed engine. 
These piston speeds, it will be evident, are higher 
than those given by about 50 per cent of the 
engines examined. About 50 per cent, however, 
give greater values, so that for a maximum rating 
no hardship would be occasioned by assuming the 
law to be that given by the black line shown upon 
Fig. I. Any formula required to express brake 
horsepower on this basis must assume a piston 
speed of 1,200 feet per minutte for r = 1 and 
2,100 feet per minute for r = 2.5. 

Forty of the engines, Nos. 1 to 50, of the ap- 
pended tables were tested at approximately 0.9 of 
the highest brake horsepower recorded, and in 
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Fig. IV. — Showing increase of mean effective pre 
sure with bore 



Fig. V. — Average relation between cylinder bore 
and mean effective pressure 

all cases the tests show lower piston speed. 
These results have been plotted in Fig. II. 

Here also the stroke-bore ratio increase Is 
accompanied by increase in piston speed, but the 
piston speed for r = 1 may reasonably be taken 
at 900 feet per minute and for r = 2.5 at 1,800 
feet per minute. 

Mean Effective Pressure Corresponding to the 
Brake Horsepower. 

This vilue has been called r)p in the previous 
Reports. The results of the various tests have 
been tabulated and plotted against cylinder bore, 
but no increase can be deduced in this way as 
due to increasing cylinder bore. When, how- 
ever, only one make of engine is taken the case 
is different, and the rise of vp with d is apparent. 

Fig. III. shows eighty-eight tests in which if* 
at maximum brake horsepower is plotted against 
cylinder diameter. The values considered are 
those given by tests from 124 engines. Out of 
these eighty-eight give mean effective pressures 
of 65 lb. per square inch and above. The pressures 
rise as high as 95J4 lb. Expressed in percentages, 
approximately 5.6 per cent, of the 124 engines 
give values above 90 lb.; 15.3 per cent, between 
80 and 90 lb.; 28.2 per cent, between 70 and 80 
lb.; and 21.2 per cent, between 65 and 70 lb. 
About 50 per cent, of the engines thus show 
mean pressures above 70 lb. The highest pres- 
sure was obtained in a cylinder of 3.35 inches 
diameter. Fig. III. supplies no evidence of 
increase of mean pressure with bore. Some 
makers obviously succeed in getting very high 
mean pressures from quite small cylinders and 
others do not It is interesting now to con- 



sider the highest values of vp given in these 
tests by cylinders of different diameters. Com- 
pare the two highest obtained at the highest 
brake horsepower recorded with the cylinders of 
about 3 inches, 4 inches and 5 inches respectively 
as follows: 
Test No. d — rip 

122.. 3.15 in..9ol lb. per sq. in. 
83.. 3.13 in.. 88. " " 

Mean 89.2 lb. per sq. in. 

45.. 4.0 in... 92.3 
88.. 4.0 in... 90.2 

Mean 91.2 lb. per sq. in. 

72.. 5.0 in.. 94.6 
116.. 4.88 in.. 90.3 

Mean 92.4 lb. per sq. in. 

Here an increase is shown of nearly 4 per 
cent The value of vp for about 3 inches di- 
ameter is 89 lb. per square inch and for 5 
inches diameter 92.5 lb. per square inch. 

Tests by Messrs. White and Poppe cited by 
Mr. Burls show a large increase— over 25 per 
cent; 3.15 inches diameter giving vp — 80.6 lb. 
per square inch, and 5 inches diameter vp = 102 
lb. per square inch. See Fig. IV. 
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Fig. VI. — Maximum piston speed plotted against 
cylinder bore 

The experience of many makers also proves 
that in testing under similar conditions increase 
of cylinder dimensions increases ijp. In discus- 
sion many members of the committee give this 
increase as part of their ordinary experience. It 
is known also that in closed cylinder experiments 
the cooling loss in a given time is greater in a 
small vessel than in a large one; further, that in 
gas engine practice higher mean pressures are 
obtained under similar conditions of compress 
in large cylinders than in small; also that the 
mechanical efficiency of a large engine is usual. y 
greater than that of a small one. Taking into 
consideration all these matters and the results ot 
many tests of petrol engines for cars, the com- 
mittee is of opinion that it is necessary to allow 
for an increase of the value of up with the cylin- 
der diameter, and they accept 68 yS lb. per square 
inch for vp when d — 2J4 inches and 99J4 when 
d = 5 inches. The best current practice as to 
vp is therefore taken as 

vp = 130 (1 — 1.18/rf) lb. sq. in. (a) 

After consideration of the evidence contained in 
the data of 143 petrol engines collected by Mr. 
G. A. Burls, M. Inst. C. £., the committee is of 
opinion that the rate of increase of maximum 
practicable piston speed with stroke-bore ratio 
can be adequately represented by the equation 

g = 600 (r + 1) ft per nun. (b) 
where r is the ratio of stroke to bore. This im- 
plies a maximum practicable piston speed of 
1,200 feet per minute for r = 1, rising to 2,100 
feet per minute for r=2.5. See. Fig. VI. 
Proposed Formula. 

The committee therefore propose a formula 
which includea an increase of vp with cylinder 
diameter and increase of piston speed with stroke- 
bore ratio. It is: 

Max. b.h.p. rating per cylinder = 0.464 id + s) 

<d— 1.18). 

This formula may be considered to give the 
maximum practicable brake horsepower as de- 
termined by a bench test under onerous, but 
still safe, conditions for carefully designed and 
soundly constructed engines of from 2]6-inch to 




Fig. VII. — Maximum engine ratings plotted against 
cylinder bore 
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5-inck cylinder diameter and stroke-bore ratio table or pbofosed eatings by formula. 

up to 2.5. Max. b.h.p. rating per cylinder = 0.45 (d + s) 

The exact formula for horsepower in terms, of (d — 1.18). 

bore, d, and piston speed, <r, is: R't ng 

b.h.p. percyl. = l/168.000.d«?ip.<r. ... r= d= s= 
where d is in inches; ijp in pounds per square 

inch, and <r in feet per minute. u , . 4 , 

In this equation substitute for r)p and a the ex- 4 3 0 9 1 5 

pressions (a) and (b), and the equation then 
becomes: 

b.h.p. per cyl. = 0.464d(d — 1.18)(r + 1). 
For purposes of computation the following 
equivalent form is better: 

b.h.p. per cyl. = 0.464 (<f + s)(d — 1.18). 
To simplify calculations, we recommend that 
the constant in the formula be taken as 0.45 in- . . 

stead of 0.464, that is the brake horsepower for 3 3M 5.5 2.5 

an engine with N cylinders = 0.45 (d + s) (d — 
1.18) N where d and s are in inches. The form 
of the formula if d and s are in millimeters will 
be added later. 
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Proposed Maximum Power 
Rating Formula 



The following paper by G. A. Burls, Wh. 
Ex., M. Inst. C. E., is supplementary to 
the report above given, takes up the 
same problem in a more detailed man- 
ner, and includes tables of maximum 
piston speeds and revolutions, variation 
of compression ratio, maximum b.h.p. 
per cylinder and valve diameter and 
lift. 

The following symbols are employed through- 
out: 

d — bore of cylinder in inches. 

s = stroke of piston in inches. 

r = s/d = the stroke-bore ratio. 

N = number of cylinders. 

n — number of revolutions per minute. 

a = piston speed in feet per minute. 

if = mechanical efficiency of engine. 

p\ — "acceleration-pressure" in pounds per 

square inch on piston. 
p = mean effective pressure on piston in 

pounds per square inch during the 

working stroke. 
m = mass of piston and connecting rod, all 

complete, in pounds. 
* = crank length in feet. 

t = connecting rod length, between centers, 
in feet. 

v = mean velocity of gas through inlets, in 
feet per minute. 

J = diameter of inlet valve in inches. 

X = lift of inlet valve in inches. 

b.h.p. = brake horsepower. 

C = volume ratio of compression. 

P = compression pressure in pounds per square 
inch, absolute. 

In the accompanying diagram (Fig. I.) values 
of the stroke-bore ratio are plotted against bore. 
No regular variation was, of course, to be antici- 
pated, but the diagram indicates a steady general 
diminution in r with increase of d. Broadly, in 
the cases included in Fig. I., r varies from 1.75 
for d = 2yi inches, to 1.0 when d = 6 inches. 
Mr. Poppe holds the opinion that for large bores, 
from considerations of gearing strength, ana 
comfort of occupants of the car, a value of r not 
differing much from unity is best; for small 
bores r may be \y, or even more without much 
disadvantage; during the past two or three years 
the value of r has shown a tendency to increase. 
Few examples exist at present wherein the ratio 
has as high a value as 2; practice tending towards 
the use of as large a ratio as can be adopted 
without undue sacrifice of smoothness in run- 
ning. For the car engines of 1911 the range 
appears to be from r = 2.0 for 2)4 -inch bore, to 
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r=1.0, or even rather less, for 6-inch bore; 
the short table at the top of this column illustrates 
generally the state of current practice. 

The lowest value of r is found in the 20-horse- 
power Lanchester, with a bore of 4 inches and 
a stroke of only 3 inches; thus r is here only 
0.75; in this respect the Lanchester engine is 
unique. A stroke of 3 inches also appears to be 
the shortest used in car engines; the longest, ex- 
cluding racing engines, is about 7*4 inches, 
though it is rare to find an engine with a stroke 
exceeding 7 inches. Pistons are usually of 
medium, hard, close-grained cast iron, usually 
with three, but occasionally with four cast iron 
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Fig. I. — Charting cylinder bore in its relation to 
the ratio of stroke to bore 



Fig. II. — Charting the variations of pressure in 
pounds per square inch to bore of cylinders 



spring rings; an additional oil-excluding ring is 
sometimes fitted near the bottom of the piston. 
In normal car engines the piston is generally 
rather greater in length than the cylinder bore, 
the proportion averaging about 1.16 to 1. 



TABLE ILLUSTBATINC ROUGHLY THE VARIATION OF 
r WITH d IN CAB ENGINES OF 1911. 

Nominal Bore Stroke Stroke 

Description. h.p. m.m. m.m. Bore. 
Small car engines: 

Calthorpe 15.0 75 150 2.0 

Le Gui 10.0 65 130 2.0 

Le Gui 15.0 75 150 2.0 

Jackson 6.2 100 200 2.0 

Delage 15.7 65 125 1.92 

Opel 14.0 64 120 1.88 

Delage 9.5 62 110 1.78 

Medium car engines: 

Sunbeam 18-22 80 120 1.5 

Talbot 20 80 120 1.5 

Sheffield Simplex 25 85 127 1.49 

Napier 30 88 127 1.55 

Deasy 18-24 90 130 1.45 

Crossley 20 102 140 1.37 

Large car engines: 

Dennis 40 126 130 1.03 

Lanchester 38 102 102 1.0 

Maudslay 35-45 127 127 1.0 

Napier 65 127 127 1.0 

Talbot 35 127 120 0.945 

Imperial 56-60 150 140 0.933 

Napier 90 156 127 0.814 
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Fig. Ill — Weight of reciprocating parts in terms 
of bore and ratio r 



Pressed steel pistons machined all over are now 
being increasingly used, as with this material 
from 15 to 20 per cent, of weight can be saved. 

Connecting rods are of stamped steel, of I sec- 
tion; the ratio of length of rod to stroke of pis- 
ton varies but little at present from the value 9/4. 

In the S. M. M. T. report on horsepower 
formulas no actual values of m are given, but it 
is assumed from rational considerations alone 
that m can be expressed in the form: 
m = ai> (d + bs) 
m = ad 1 (1 + br ), 
where a and b are constants. 

In the tables of engine data we have now the 
advantage of possessing a large collection of 
actual values of m over a range of engine sizes 
from d = 2.44 inches to d = 12 inches. 

The author has found it necessary to add a 
constant term to the above formula in order that 
it may adequately resume practice, and suggests 
the following expression: 

m = 0.08d > (l + 0.15r) + 1.5 lb. (1) 
for cast-iron pistons. For the very light pressed 
steel pistons now being used the few cases col- 
lected suggest the expression 

m = 0.05d« (1 + 0.15r) + 15 lb. (2) 

In the accom panying Table II. values of m and 
of d*i/m and V (Ps/m are shown, calculated from 
equation (1) for the whole range of present prac- 
tice; and in Fig. III. the graphs of (1) and (2) 
are exhibited for several values of r together with 
plottings of actual values of m taken from the 
tables of engine data. 

In Tables III. and IIL4. actual and calculated 
values of m may be compared; it will be noted 
that equation (1) fairly resumes the facts from 
d = 2J4 inches to d = 12 inches. 

In Fig. IV. values of d*s/m from Table II. are 
plotted against <fs for values of r, from 0.75 to 
2.5 inclusive; the curves are hyperbolic, having 
horizontal asymptotes as indicated in the dia- 
gram. The asymptotes are rapidly approached, 
but unfortunately tPs/m does not become ap- 
proximately constant in value until d*t exceeds 
125, which is somewhat outside the range of ordi- 
nary sizes. Much attention is now being given 
to the reduction of the mass of the reciprocating 

?arts, not only in order to lessen vibration arising 
rom want of complete balance, but also to en- 
able higher piston speeds to be normally used, 
and thus diminish the weight of the engine per 
horsepower. At the very high piston speeds 
now frequent in car engines the inertia of the 
piston and connecting rod exercises an impor- 
tant influence upon the distribution of the driv- 
ing effort of the crank pin during the working 
stroke. In the accompanying Fig. V. OP repre- 
sents the crank, PM the connecting rod of an 
engine; the piston stroke is AB; DQCE is the 
curve of piston acceleration obtained by any of 
the well-known graphical methods, for example, 
that of Prof. Klein. In the position shown M<J 
measures the acceleration of the piston to the 
scale for which OP measures the velocity of the 
crank pin. 

The values of the acceleration when the piston 
is respectively at the top and bottom of its stroke 
are: 

top AD = Wp (1 4- p/f) ft. per sec. per sec. (3) 
bottom BE = <o*p (1 + p/1) ft. per see. per sec. (4) 
The force necessary to produce this accelera- 
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Fig. IV. — Chart showing the values of d* am in 

relation to the values d*s 
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Fig. v. — Diagram showing the characteristics due 
to angularity and attending matter 
OP = pft. PM = /ft. 

l/p = 9/2 

w = angular velocity of P in radians per sec. 



tion is obtained by multiplying by the recipro- 
cating mass. As the connecting rod partly re- 
ciprocates and partly rotates only a fraction of its 
mass should be reckoned as reciprocating, the re- 
mainder being regarded as revolving with the 
crank pin. Herr Giildner considers that from 
0.45 to 0.55 of the connecting-rod mass should 
be regarded as reciprocating; for car engines it 
will be sufficiently accurate to take the traction 
roundly at the value 0.5. Denoting then by p 
the mass, in pounds, of the part regarded as re- 
ciprocating, we may in usual cases take 11 = 0.75 
m [vide equation (1), ante). Thus, if F denote 
the force in pounds weight necessary to produce 
the accelerations at the top and bottom of the 
stroke, we have 

at top F» - ftwip/g (1 + p/t) lb. (5) 

at bottom Fb = fuo*p/g (1 — pl) lb. (6) 
Now, d denoting the piston diameter in inches, if 
f> x be the pressure upon it in pounds per square 
inch which is necessary to produce the gross force 
F, then T'=r/A.d-p\ so that p l — AT/ird*; thus, 
from (5) we have for the top end: 
p l =z AfwPp/Tgd* (1 + p/t) lb. per sq. in. (7) 
For practical calculation this result may be 
simplified; for if n be the number of revolutions 
per minute, « = 2t n/60, while s being the stroke 
in inches, p = s/24.. Also m = 0.75 m. and the 
ratio p/l departs but little from the value 2/9. 
Thus, on substitution and reduction, equation (7) 
becomes : 

p\ ~ .QQQ0166.mn*s/d* lb. per ?Q- .(8) 
in which d and s are in inches, n in revolutions 
per minute and m in pounds. It is of interest to 
note the large values attained by p x in some 
cases owing to the very high revolution speed, 
notwithstanding the small mass of the recipro- 
cating parts. In the following short table some 
results from actual engines are given: 

Revs. Piston Value 

Bore. Stroke, per Speed. Mass. of p x . 

Reference d. s. Min. Ft. m. Lb. per 

Letter. In. In. n. P. M. Lb. Sq. In. 

A 4.0 7.0 1560 1820 5.5 97 

B 2.44 4.33 2J00 1443 3.2 154 

C 4.75 5.0 2000 1670 12.22 179 

I) 3.53 4.75 2400 1900 5.38 195 

E 3.74 5.32 2300 2040 7.01 234 

F 3.15 5.12 2900 2475 3.7 266 

Referring now to Fig. VI, suppose the en- 
gine to be running and that the piston is at A, 
commencing the downward suction stroke. The 
pressure, in pounds per square inch of piston 
area, required to produce the necessary accelera- 
tion of the reciprocating parts is measured by AD, 
in this case about 266 pounds per square inch. 
As, however, there is no pressure on the piston 
during this stroke the necessary force must be 
supplied from the crank pin; hence, from A to 
C the crank pin must drive the reciprocating mass. 
At C this mass has its maximum velocity, and is 
therafter retarded until it comes momentarily to 
rest at B; thus from C to B the reciprocating 
mass drives the crank pin. restoring during this 
period the work given to it during the first period. 
AC; hence, at C there is a reversal of the pres- 
sure between the crank pin on the connecting- 
rod end. Similarly, during the compression and 
exhaust strokes a reversal of pressure occurs at 
or close to C. 

In the working stroke ignition occurs, and at 
A a pressure represented by AW is suddenly 
created on the piston; a reversal of pressure im- 
mediately takes place, the reciprocating mass 
driving the crank pin, which condition continues 
in normal cases throughout the working stroke. 
The pressure available for producing driving 
effort at the crank pin is represented at any 
point of the stroke by the vertical height, at that 
point, of the diagram DCEBYW. 

The highest speed of which the writer has good 
evidence at present is that of engine F, which 
has on several occasions maintained about 2.900 
revolutions per minute in a car for twenty con- 
secutive minutes. Fig. VI. is drawn to scale for 
this case, using an actual indicator diagram taken 
at a somewhat lower speed by a mirror and dia- 
phragm indicator. Here it will be noted that at 
the commencement of the downward working 
stroke, with the explosion pressure assumed, 
nearly all the pressure on the piston is absorbed 
tn accelerating the reciprocating mass, only the 
small amount represented by 1)W being available 
for causing driving effort at the crank pin. 

The resultant pressure increases during the 
working stroke as shown by the depth of the 
area a* already pointed out. and thus the effect 



of inertia is to transfer the maximum pressure 
available for causing driving effort to the later 
portion of the stroke. The height of the accelera- 
tion curve DCE increases in proportion to the 
square of the number of revolutions per minute; 
thus, at about 1,500 revolutions in the case under 
consideration it sinks to the position indicated by 
the dotted line D'CE', and the inertia effect then 
tends to equalize the driving pressure throughout 
the stroke. On the other hand, if the engine 
speed were increased to about 3,000 revolutions per 
minute the acceleration pressure curve would cut 
the expansion line of the indicator diagram at 
the points a and 0, as shown in Fig. VII. Such 
cases appear to be very rare, but the condition is 
undoubtedly closely approached in many racing 
engines. 

When the two curves cut there are three re- 
versals of pressure at the crank pin during the 
working stroke, viz., at D, a and 0. DoW and 
J3CEBV are positive work-areas, while that be- 
tween a and 0 is negative. This triple reversal 
would tend to set up objectionable vibration, and 
this consideration, coupled with the fact that 
this critical speed is occasionally approached but 
apparently not exceeded by certain racing en- 
gines has led the author to propose that for 
practical maximum power rating purposes the 
highest speed of an engine shall be taken to be 
this critical speed. As will be seen shortly, this 
assumption furnishes reasonable values for the 




Fig. VI. — Effective piston pressure for engine F- 
speed given as 2900 revolutions per minute 




Fig. VII. — Effective piston pressure for engine F — 
Speed given as 3000 revolutions per minute 



TABLE Or MAXIMUM PISTON 
FROM EQ3. (9) 

Cast Iron Pistons, 



SPEED AND REVOLUTIONS 
AND (10). 
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maximum speed of an engine, and also enables a 
rating formula in d and s to be constructed by 
which the performance of special racing engines 
may be satisfactorily approximated to for handi- 
capping purposes. 

The maximum explosion pressure attained ir. 
normal car engines appears to range from about 
290 to 320 lb. per square inch above atmosphere, 
and this can be realized at speeds of up to 2,000 
revolutions per minute. It is doubtful whether 
so great an initial pressure is obtained, however, 
at the high "critical speed," owing to the effects 
of wire-drawing and imperfect scavenging. Ac- 
cordingly, for the present purpose 275 lb. per 
square inch above atmosphere is taken as roundly 
the maximum explosion pressure ordinarily realiz- 
able at the limit. If p l be taken at about 0.95 of 
this, the accele rat ion -pressure curve will in general 
cut the expansion line in two points in the man- 
ner indicated in Fig. VII, and the triple reversal 
of pressure at the crank pin will then occur. 
Hence the maximum value of p 1 for practical pur- 
poses is here taken as 275X0.95 — 260 lb. per 
square inch above atmosphere. 

Substitute, now, the value 260 for p x in equa- 
tion (8), and we obtain on reduction, for the 
maximum revolution speed: 

n max. = 3957 VdVm* r.p.m (9) 
Also, if <r denotes piston speed in feet per minute, 
<r=«*/6, so that (9) in t erms of <r is: 

<r max. = 660 Vd*s/m ft. per minute (10) 
for the maximum piston speed. It is to be noted 
that if the expression given in equation (1) is 
substituted for m in this equation, the maximum 
piston speed is given in terms of d and r only, 
viz.: 

660 

<r max. = — (11) 

V 0.012 -f* 0.08/ r -+- 1.5/ dV 
and thus the maximum practicable piston speed 
increases both with r ana with d absolutely. In 
the table in the last column values of n max. 
and <r max. from (9) and (10) are exhibited for 
the range of sizes at present employed in petrol 
engines for car work, and it will be seen that the 
figures obtained are not unreasonably high, 
viewed in the light of recent racing performances. 
The increase of maximum piston speed with d 
and r is also shown by the curves in Fig. VIII 
which have been plotted from this table. 
Exact Formula for Horsepower. 

For an internal combustion engine working on 
the Otto cycle, the brake horsepower is exactly 

given by the formula: 
.h.p. per cyl. = 1/33,000 X ZA.r/A.d-rip.ns (12) 
where d and s are the bore and stroke respectively 
in inches; ij is the mechanical efficiency of the 
engine; p is the m.e.p. in pounds per square inch 
during the working stroke, and n is the number 
of revolutions per minute. 

If a denotes the piston speed in feet per minute, 
then equation (12) becomes: 

b.h.p. per cyl. = 1/168000.<fttf>.? (13) 
Now, it is a matter of considerable difficulty 
and delicacy to obtain accurate indicator diagrams 
from a fast-running petrol engine, and hence p 
cannot usually be directly determined; iy can be 
ascertained without much difficulty, but in general 
the value of the product up termed the "mean 
pressure corresponding to the b.h.p.'* is found 
from bench tests of the power by aid of equation 
(12). We have already obtained a formula for 
the maximum practicable piston speed (equations 
10 and 11), and if the variation of if/> with size 
can be similarly expressed in terms of d and s 
it is apparent from equation (13) that the max. 
b.h.p. per cylinder will be given in terms of the 
stroke and bore. 

For combustion chambers of similar form the 
surface to which the hot gases are exposed in- 
creases as d ! , while the cubic contents of the 
chambers increase in proportion to d* t and hence 
the proportion of surface to volume varies as l/d 
and accordingly diminishes as the bore increases. 
Thus, owing to smaller losses by cooling, higher 
mean pressures may reasonably be looked for in 
a large cylinder than in a small one, other things 
being equal. Higher compressions and richer 
mixtures were until recently used in conjunction 
with small bores, but of late increased experi- 
ence and skill in designing have enabled builders 
to successfully use compressions as high, an** 
mixtures as rich, in large engines as in the 
smaller sizes. Practice is very irregular in re- 
spect of the compression ratio as the accompany- 
ing short table for 1910 cars shows. The average 
ratio for the cases included is 4.3, and it will be 




Fig. VIII. — Relations established from data tak- 
ing note of stroke-bore ratio **r" and maximum 
piston speed in feet per minute 
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seen that there is no observable tendency to any 
diminution in value with increase in bore from 
2JA inches to 6 inches. 

If C denote the compression ratio, and P the 
compression pressure in pounds per square inch 
absolute, then for practical purposes 
4 

P=14.7C — (14) 
3 

The maximum compression pressure that can be 
successfully used in petrol car engines at present 
appears to be about 135 lb. per square inch abso- 
lute, corresponding to a compression ratio of about 
5M. Much difference of opinion has existed on the 
point of the variation of rfp with size of engine, 
and it may accordingly be well here to review 
some of the evidence available in support of the 
view that an increase should be regarded as taking 
place with increase of bore : 

Mr. Remington says: "By adopting suitable 
proportions of carbureter, induction and exhaust 
pipes and valves, it is possible to fill and 
scavenge an engine running at very high piston 
speeds and thus obtain as high a mean effective 
pressure as is usually associated with moderate, 
or even low, piston speeds." And again: "From 
an examination of the normal tests of the Wolse- 
ley engines many lessons have been learned, con- 
spicuous among them being the increase of brake 
mean effective pressure with increase of size." 

Prof. Callendar, from the results of some tests 
over a limited range, was led to propose the rela- 
tion: 

JlP-k (1— l/d) US) 
as expressing the connection of ijp with d. — 
(Proc. I.A.E., 1906-7.) 

The Power Rating Sub-Committee of the 
Society of Motor Manufacturers, after considera- 
tion of a number of further cases, adopted an ex- 
pression of this form in their report on horse- 
power formulae issued in August, 1908. In a 
subsequent discussion of this report by the Insti- 
tution of Automobile Engineers, Prof. Callendar 
said: **The experiments of the A. C. F. on 96 
engines ranging very equally from 65 mm. to 190 
mm. (i.e., 2 l /2 to 7 l / 3 inches) in bore . . . are 
practically conclusive evidence of the increase of 
mean pressure with size." And further: "We 
cannot be far wrong if we take the formula k d 
(d — 1), which allows only half the rate of increase 
observed by the A. C. F. . . . to represent the 
increase 01 VP with d." 

Mr. P. A. Poppe says: "We have now tested 
over 1,700 engines of bore from 3.15 inches to 5 
inches, the formula we have arrived at for the 
calculation of brake horsepower at a piston speed 
of about 1,000 .feet per minute is: 

b.h.p. = 0.81 (d— Q.79) a . . ." (16) 

Comparing this with equation (13), we see that 
its form implies that 

TIP - 136 (1 — 0.79/d)* (17) 
so that in these tests an ^-increase with d is 
manifested. The following are results from equa- 
tion (17): 

d — I 1 /* in. 3 in. 4 in. 5 in. 6 in. 
Hp = 63J4 74 87 96 102^ 
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4.25 


101 


5.92 


7.1 
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The last table above shows the results obtained 
from tests of a series of engines built by the 
same firm; it will be noted that the value of t\P 
steadily rises as the engines increase in size. The 
piston speed in each case was about 1,000 feet per 
minute; plotting the values of ifp against d, we 

fet the curve shown by the upper fine line in 
'ig. IX. The lower dotted line shows the varia- 
tion in accordance with equation (17), represent- 
ing Mr. Poppe's experience. 

From the tables of engine data, Table I has 
been constructed, including 67 engines arranged 
in order of increasing bore, at a piston speed in 
the neighborhood of 1,000 feet per minute. The 
volume ratio of compression is also tabulated in 
order to emphasize the absence of any observable 
connection with rjp, this is probably due in 
many cases to inadequate valve and piping areas 
and is also largely influenced by the valve setting. 
In Table I we are clearly entitled to reject low 
values of ijt> in any group. After consideration, 
the writer has thought it fair, on the whole, to 
take the average of the three highest figures in 
each set; the result is shown in Fig. II, where 
the points are plotted down on the diagram, in 
black dots. 

Excepting the anomalous result for d = 4% to 
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Fig. X.— Curves plotted from data involving the 
bore of the cylinder in inches and maximum power 
as found by equation 19 
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Fig. XI. — Charting on a basis of valve diameter 
in inches in relation to the bore of the cylinder 
in inches 



AH in., a decided increase of Tip with d is mani- 
fested, and on trial it is found that the formula 
lip- liO (1— l/0.85d) .... (18) 
best resumes the points, as is indicated by the 
dotted curve. 

The following values of r)p are furnished by 
equation (18): 

d — 2 l /i in. 3 in. 4 in. 5 in. 6 in. 
i)/>= 69 79 91 VS 99^ 104 

These are plotted down on Fig. IX and furnish 
the middle curve shown by a full black line. The 
three curves are in substantial agreement; the 
writer herein adopts the mean, viz., equation 
(18), to express the variation of i)/> with bore. 
Taking, then, equations (10) and (18) and sub- 
stituting for a and i)f> in equation (13), we obtain 
the following rating expression for maximum per- 
formance : 

Max. b.h.p. per cyl. = Yi d — 1.18) VrfVm (19) 
The foil lowing table, calculated from this equa- 
tion, gives figures for the range of sizes usual in 
car engine practice, the values of y/dts/m being 
taken from the table. In Fig. X also 
curves are shown connecting max. b.h.p. per 
cylinder with bore, in accordance with equation 
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Fig. FX. — Abscissa in terms of pressure and re- 
sults obtained involving the bore of the cylinder 
in inches 
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80.6 
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1360 


22.6 
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3.94 
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33.3 


91.8 


4.33 


5.12 


1150 


40.8 


93.0 


4.73 
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1150 


50.6 


96.5 
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5.12 


1150 


59.5 
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Fig. XII. — Diagrammatic presentation of a valve 
and the seat for use in illuminating the text 

(19). The results furnished by equation (19) are 
very high, and can only be approximated to at 
present for short periods of running and under 
the special conditions of racing where every re- 
finement of practice is utilized. They appear, 
however, to be not unreasonable when compared 
with some actual racing engine performances, as 
the following six cases show: 

(!.) A four-cylinder 16-20 h.p. Sunbeam engine 
developed on test 54.2 b.h.p. at 2,300 revs, per 
minute; i.e., 13.55 h.p. per cylinder. Here d — 
3.74 in., s = 5.32 in., and »> = 7.1 lb., whence, by 
equation (19) : 

Max. b.h.p. per cyl. = 15.5. 

Thus in this case the actual power was 87 per 
cent, of the rating accciding to equation (19). 

(2.) The 100 mm. X 250 mm. (3.94 in. X 9.85 
in.) single cylinder de Dion racing engine was re- 
ferred to in the Autocar for May 14, 1910, as 
follows: "It is claimed that this engine will 
develop about 35 horse-power, but it is probable 
that 30 will be nearer the mark." 

Here: 

d = s = r= m— Va's/m 
3.94 in. 9.85 in. 2.5 5.7 5.18 

whence a max. = 3,420 ft.p.m., n max. == 2,080 
r.p.m., and from equation (19): 

max. b.h.p. = 28, 
which is in satisfactory agreement with the antici- 
pated performance. This engine was fitted to 
the winning Le Gui car in the Coupe des Voitur- 
ettcs competition of June, 1909; the course of 
roundly 280 miles was covered at an average 
speed of 47^ miles per hour. 

(3.) The 1908 Coupe des Voitureltes competi- 
tion was won by a Delage car, fitted with a 
single-cylinder engine of 3.94 in. bore and 5.92 in. 
stroke. Using equation (2) we have fn = 5!4 lb.; 
the actual mass is said to have been very small 
but the author docs not know the exact figure. 
With m — 5 !4 we have V(Ps/m = 4.2, whence, by 
equation (19): 

max. b.h.p. = 22.8. 

The author is informed that the actual power 
developed exceeded this figure; this may well have 
been the case if the value of m were very low. 
The car covered the whole course at an average 
speed of just 50 m.p.h., so that the average horse- 
power, roughly estimated from the gross weight of 
car, and wind resistance, must have exceeded 20. 

(4.) In the Autocar for December 17th. 1910, an 
illustration appears of a four-cylinder 130 mm. X 
190 mm. Fiat engine nominally of 90 horse- 
power, and it is stated that this engine gives 143 
horse-power on the brake, i.e., 35.8 b.h.p. per 
cylinder. 

Here rf=5.12 in., j=7.48 in., V d'*/m=3.66 ; 
substituting in equation (19), we have therefore 

max. b.h.p. per cyl. = 36.8, 
a result practically identical with the stated maxi- 
mum output. 

(5.) In the Autocar for October 29th, 1910, 
there appeared an illustration and note on the 
performance of a 4-cylinder White and Poppe 
engine, 80 mm. X 130 mm. (3.15 in. X 5.12 in.), 
having an R.A.C. rating of 15.9. An "all out" 
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teat of this engine furnished the following re- 
mits: — 

r.p.m 1900 3000 2200 

b.h.p 38 44 47 

Thus the maximum horse-power per cylinder 
was 11.75. The actual mass, m, of the recipro- 
cating parts is not stated; if this be estimated 
by aid of equations (1) and (2) we get: — 
For steel pistons m=3.44 lb. 

Hence Vd*i/m has in this case the value 3.84. 
Using equation (19) we have therefore for the 
maximum power rating: — 
Max. b.h.p. per cyl. 11.9 with steel pistons. 

A result again in entire accord with the actual 
performance. 

(6.) The 4-cyl. 3.54. in. X 4.73 in. Vauxhall en- 
gine in 1910 developed about 52 b.h.p. at 2,400 
r.p.m. Writing in January, 1911, Mr. Pomeroy 
states: — "We have now got this up to 60 b.h.p. 
at 2,500 r.p.m., mainly by reduction of recipro- 
cating weight and improvement in mechanical 
efficiency." Here by the proposed maximum rat- 
ing formula, using m for cast-iron pistons, we 
have:— 

Max. b.Kp. per cy/.=13.5, 
while with m for steel pistons: — 

Max. b.h.p. ptr cy/.=15.8. 
the actual maximum powers being 13.0 and 15.0 
respectively; the correspondence is here again very 
close. 

From these instances it is clear that under 
racing conditions the ratings furnished by equa- 
tion (19) are in satisfactory agreement with ac- 
tual performances, and the writer therefore pro- 
poses the use of a formula of this form for rating 
purposes in "all out" contests for the future. To 
obtain the rating of any particular engine by the 
aid of this it would be, strictly considered, neces- 
sary to actually weigh the reciprocating parts in 
order to determine m. If this be considered im- 
practicable, m could be inferred with a sufficient 
degree of accuracy from a formula of the type of 
equation (1) or (2) as soon as the bore and stroke 
were known. The great discrepancies in the power 
results frequently observed in engines of about the 
same size are largely due to the want of uniformity 
in practice in regard to value diameter and lift, 
piping and valve setting. Some makers purposely 
tit small valves to prevent overrunning of the en- 
gines; even with the same engine builder there is, 
however, frequently found to be considerable want 
of uniformity in valve proportions, considerations 
of economy in production sometimes resulting in 
the same size or lift of valves, or both, being used 
in several engines of different bore and stroke, as 
the following series of figures illustrates. The 
upper line shows the actual valve diameters, the 
engines increasing in size from left to right; the 
lower line gives the calculated diameters from an 
equation to be given shortly: — 
Actual S :— 1.16 1.58 1.58 1.61 1.61 1.61 2.36 
Calculated ! : 1.31 1.40 1.63 1.63 1.80 1.97 2.08 

During the suction stroke t/4.<Fj cubic inches 
of mixture enter the cylinder through the inlet 
valve. If the engine makes n revs, per minute, 
there are, on the Otto cycle, n/2 suction strokes 
per minute, and hence n/2. r/A.d's cubic inches 
of mixture must pass the inlet valve per minute. 
If v" denote the average velocity through the valve 
area *74d*, in inches per minute, we have there- 
fore: — 

T/4*V=n/2 . S-/4 . <f>s 
= 3/4.«/6.T<P 
= 3/4 . » . dV 
whence, if v denotes the mean velocity in fttt per 
minute, as v=V/12, we get:— 

v=i . (d/S)> ...... (20) 

where <r is the piston speed in feet per minute. 
Cylinder Bore Inches. 
Values of v. calculated in this way are given in 
the tables of engine data herewith, and considera- 
tion of the figures thus obtained has led the writer 
to propose that an average value of v be taken 
as 2000* feet per minute. 

For attainment of the best power result, this 
should be reached at the maximum piston speed; 
substituted, then in (20) 2,000 for v, and for <r the 
value given in equation (10), and we get on re- 
duction : — 

8=0.287 . d. '\Z<Ps/m in (21) 

This equation connects the valve diameter with 
the cylinder bore, and the function d*s/m on the 
basis of maximum power rating herein proposed. 
Values of 8 calculated from the equation are 
shown in the tables of engine data, and also in 
the accompanying table and the curves in Fig. XI. 

Reference to the table of engine data shows 
the great want of uniformity existing in current 
practice. In general, the values of 8 furnished 
by equation (21), are somewhat in excess of actual 
sizes, though cases will be noted in which engines 
have valves fully equal to the calculated dia- 
meter. If X be the lift of the valve, Fig. XII., a 
cylinder surface t 6 X is available for the passage 
of pas normally across it; if we equate this to the 
throat era, t/48 3 , we have, on reduction: — 
X = }« 

as the valve lift corresponding to diameter 4. So 
great a lift as one quarter of the diameter is, 
however, unusual in car engines on account of in- 
ertia: at very high speeds the tappet rod parts 
v intact with the cam even when the strongest 
s; ,- ; n*s are employed. To overcome this difficulty 
st: "btain sufficient valve area, some racing en- 

• ,*his c «-nre is, of course, 8000 if the actual 
time ■' «; ion b«- taken; it makes no difference 
to equaijo:. <-t). 
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In 
— d. 


Str. 
In. 


Str.- 
bore 
Ratio 
-s/d 


No.of 
Cy- 

lih- 

ders. 

N. 


1 


3.94 


5 . 12 


1 .30 


4 


2 


3.50 


4.02 


1.15 


4 


3a 


4 .92 


5 .0 


1 .02 


6 


4 


4.73 


5.0 


1 . 06 


4 


5 


4. 13 


5.0 


1.21 


4 


66 


3.74 


5.32 


1 .42 


4 


7c 


3.78 


5 . 12 


1 .35 


4 


8c 


4.88 


5 . 12 


1 . 05 


4 


9 


3.35 


4.33 


1 .29 


4 


10 


4.0 


4.53 


1.13 


4 


11 


4. 17 


4.57 


1 . 10 


4 


12 


4. 73 


5.12 


1 .08 


4 


13 


4.88 


5 . 12 


1 .05 


4 


14a 


4. 73 


5 .00 


1 .06 


6 


15 


4.25 


5 .00 


1.18 


4 


16 


4.5 


6.00 


1 .33 


4 


17 


3 . 75 


3 . 75 


1 . 0 


4 


18 


4.5 


5.0 


1.11 


6 


19d 


12.0 


8.0 


0.67 


4 


20d 


8.0 


8.0 


1.0 


4 


21 


3.28 


3.95 


1 . 20 


4 


22 


3.82 


4.33 


1.13 


1 


23 


4.5 


5.12 


1 . 14 


1 


24 


3.82 


4.33 


1 . 14 


2 


25 


3 .35 


4.33 


1 . 29 


4 


26 


3.82 


4.33 


1.14 


4 


27 


3.38 


4.00 


1 . 19 


4 


28 


3 .38 


4.00 


1.19 


6 


29 


3 . 53 


4.75 


1 . 35 


4 


30 


4.0 


4.92 


1 . 23 


4 


31 


3.23 


4.33 


1 . 34 


4 


32 


4.88 


5 . 12 


1 . 05 


4 


33 


3 . 15 


4.33 


1 .38 


4 


34 


3 . 74 


4.33 


1 . 16 


4 


35 


4.33 


5 . 12 


1.18 


4 


36 


4 . 73 


5 . 52 


1.17 


6 


37 


4.5 


6.0 


1 .33 


1 


38 


4.5 


6.0 


1 .33 


2 


39 


4.5 


6.0 


1 .33 


4 


40 


4.5 


6.0 


1 .33 


6 


41 


6.0 


8.0 


1 .33 


4 


42 


3.75 


4.5 


1 . 20 


4 


43 


4.S 


5.0 


1.11 


4 


44? 


4.5 


5.0 


1.11 


6 


45/ 


4.0 


7.0 


1 . 75 


4 


46 


2.95 


4.73 


1 . 60 


4 


47 


3.74 


4.73 


1 . 27 


4 


48 


4.33 


5.12 


1 . 19 


4 


49 


I 3.54 


4.73 


1 . 34 


2 


50 


'3.54 


4.73 


1.34 


4 


51 


j 3.94 


5.12 


1 . 3C 


4 


52 


! 2 .44 


4.33 


1 . 7J 


4 


53 


2.56 4.33 


1 .6*> 


4 


54 


2.95 


4.73 


1 .61 


4 


55 


4. 13 


4.73 


1.15 


4 


56 


4.53 5.12 


1. 13 


4 


57 


1 3.54 


4.73 


1 .34 


4 


58 


1 3.25 


5.0 


1.54 


4 


59 


1 3.5 


5.0 


1 .43 


4 


60 


1 4.0 


5.0 


1.25 


4 


61 


4.2! 


5.0 


1. 18 

1 .50 


4 


62 


3.15 


4.7.1 


4 


63 


3.74 


5.32 


1 .42 


4 


64 


3.5 


1 4.5 


1 .29 


4 


65 


4. 13 5.0 


1.211 4 


66 


4 7 




1 05 


4 


67 


i 4.7! 


\i 


i .05 


6 


68 


3.151 4.73 ( l.Sf 


4 


69 


! 4.42 5.52| 1.25 


4 


70 


3.56i 5.12 1.44 


4 


71 


4.5 


5.0 


1 1.11 


4 


72 


.5.0 


I 5.0 


1 .0 


4 


73 


[ 5.0 


1 5.0 


1 1.0 


1 6 


71 


, 3.13! 4.5 


1.44 


4 


75 


3.56 4.75 1.3. 


4 


76 


4.0 


5.13 1.21 


4 


77 


' .1.56, 5.131 1.44 


6 


78 


4 . 63 5.0 


1.0* 


4 


79 


5.0 


5.13 1.0. 


4 


80 


4.25 5.5 


i 1.2' 


6 


81 


4.0 


; 3.0 


1 0.75i 4 


82 


4.0 


3.0 


1 0.751 6 


g \ 


3.13 4.75 1 52 4 


84 


4.0 


5 . 5 


1.38; 4 


85 


4. 13 5.0 


1.21. 1 


86 


3.35 4.0 


1 . 1< 


)\ 4 


87 


4 0 


4.38! l.K 


)| 2 


BS 


4.0 


4.38 l.K 


)[ 4 


SO 


3.5 


4 7 


> 1.36 4 


90 


4.13 5.12 1.24; 4 


01(! 


5.0 


1 5. 13 1 .03i 4 


92 


4.2V 5.0 


1 1.1 


<; 2 


9.1 


4 25 5.0 


111 


*\ 4 


'14 


,1 42 3 94 1.1 


>! 4 



Vol. 
Ratio 
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sion. 



Diameter 
and Lift of 
Inlets. 
»in. X <lin. 



4.73 

4.9 

4.0 



2.0 

1.75 

1.97 



Inlet and Exhaust Valvbs. 



1 97 X.296 



X .31 
X .22 
X.31S 



Diameter 
and Lift of 
Exhausts. 
*in. X On. 



Mean Vcl 
ocity 
through 
Inlets at 
Maximum 
H.P.-v, 
ft. p.m. 



1.97 X.296 



2.0 X.41 
I.7S X.31 
1.97 X.315 



1700 
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> 1980 
1840 



3.52 


1 . 


75 


X . 


375 


1.75 


X . 


375 


1450 


3.78 




875 X. 


31 


1.875 X. 


31 


> 975 


3.18 


5. 


0 


X . 


81 


5.0 


X . 


81 


> 1375 


3.07 


3. 


38 


X . 


88 


3.38 


X . 


88 


> 1850 






38 


X . 


31 


1.38 


X . 


31 


> 1860 


5.31 


1 . 


50 


x . 


28 


1.50 


v . 


28 




4.54 


1. 


81 


X . 


28 


1.81 


X 


28 




5.0 




50 


x . 


28 


1.50 


X 


28 




4.74 


i". 


46 


x . 


28 


1 .46 


X 


28 




5.0 


1. 


50 


X 


28 


1.50 


X 


28 




4.8 




50 


X 


31 


ISO 


X 


31 


1715 


4.8 


1 '. 


50 


X 


31 


1.50 


X . 


31 


1715 


4.8 




63 


x . 


38 


1.63 


X 


38 


2050 


5.0 


















5.0 


















4.75 


















4.0 




18 


X 


28 


1.18 


X 


28 


> 1825 


4.0 




42 


X 


28 


1 .42 


X 


28 


> 1730 


4.2 


1 


73 


X 


34 


1.73 


X 


34 


> 1880 


4.0 


1 


73 


X 


34 


1.73 


X 


34 


> 2290 


3.5 


1 


75 


X .44 


1.7S 


X 


44 


> 198S 


3.5 




75 


X 


44 


1.75 


X 


44 


> 1985 


3.5 


1 


7S 


X 


44 


1.75 


X 


44 


> 1985 


3.5 


1 


75 


X 


44 


1.75 


X 


44 


> 1985 


3.S 


2 


50 


X 


56 


2.50 


X 


63 


> 1765 


3.5 




75 


X 


31 


1.7S 


X 


31 


1725 


3.78 


1 


75 


X 


44 


1.75 


X 


44 


>2070 


3.78,1 


75 


X 


44 


1.75 


X .44 


>2070 


4.2612 


25 


X 


63 


2.25 


X 


63 


> 1440 


4.5 




95 


X 


23 


0.95 


X 


26 


> 3800 


4.5 




26 


X 


25 


1.26 


X 


28 


>2780 


4.5 


I 


73 


X 


25 


1 .73 


X 


28 


>2I40 


3.23 




75 


X 


25 


1.75 


X 


2S 


1380 


4.77 


I 


77 


X 


30 


1.77 


X 


30 


1350 


4.42 


1 


97 


X 


296 


1.97 


X 


296 


1535 


4.1 


1 


02 


X 


19 


1 .02 


X 


22 


2065 


4.5 


1 


02 


X 


19 


1.02 


X 


22 


2280 


4.5 


1 


18 


X 


23 


1.18 


X 


26 


2470 


4.84 


1 


75 


X 


31 


Si . 75 


X 


31 


1820 


3.95 


1 


69 


X 


38 


1 .69 


X 


3 8 




4.43 


1 


50 


X 


234 1.50 


X 


234 


1 1950 


5.0 


I 


50 


X 


344 


1.50 


x 


3441 


5.0 


1 


50 


X 


.344 


1.50 


X 


.344 




5.0 


1 


50 


X 


344,1.50 


X 


.344 


5.0 


■1 


.75 


X 


.344 


1.75 


X 


.3341 


4.0 


1 


58 


X 


.276 


1 .58 


X 


.276! 1490 


4.0 


1 


97 


X 


.315 


11 .97 


X 


.315 


1820 


4.76 1 


.625 X 


.22 


1.625 X 


.25 


1 1 730 


4.9 


1 


. 7S 


X 


22 


11.75 


X 


.31 


1860 


4.73 2 


.0 


X 


.31 


12.0 




.41 


1880 


4.73i2 


.0 


X 


.31 


12.0 


X 


.41 


2350 


4.0 


1 


.42 


X 


.28 


1 .42 


X 


.2.8 


1 1550 


4.0 


1 


.81 


X 


.28 


1.81 


X 


.28 


1 2190 


1 5.1 


1 


.25 


X 


.38 


1.25 


X 


..18 


1 2775 


4.13 1 


.63 


X 


.38 


1 . 63 


x 


.38 


2220 


3.96 1 


.6.1 


X 


.38 


1 .63 


X 


.38 


2560 


3.96 1 


,63 


X 


.38 


1 .63 


X 


.38 




4.15 1 


.25 


X 


.22 


1 .25 


X 


.31 


2345 


4.15 1 


.38 


X 


22 


1 .38 


X 


.31 


2080 


4.15 1 


.6.1 


X 


.28 


' 1 . 63 


V 


.38 


2575 


4.15 1 


.18 


X 


.22 


1 .38 


X 


..11 


1 2850 


4.152 


.0 


X 


.28 


2.0 


/ 


.38 


1790 


4.15,2 


,0 


X 


.28 


2.0 




.38 


1875 


4.15 2 


.0 


X 


.28 


2.0 


X 


.38 


1655 


4.22 1 


.38 


X' 


.31 


,1 .38 


X 


.31 


2480 


4 22 1 


.38 


X 


.31 


1 .38 


> 


31 


2110 


3.1 


1 


.6.1 


X 


.2S 


1 .63 


X 


. ^5 


1460 


3.0 


1 


88 


X 


.31 


II .88 


X 




2490 


4 . 1 


\2 


.0 


X 


.22 


2.0 


X 


.25 




5.0 


1 


.44 


X 


.30 


1 .44 


V 


. 33 




4.0 


1 


.63 


X 


.12 


1 . 63 


V 


.35 




4 0 


1 


6.1 


X 


.32 


1 . 63 


V 


.35 




4.09 1 


.38 




.11 


1 .38 




.31 


2215 


4.12 1 


44 


y 


.31 


1 .6,1 


V 


.31 




3.8 


5 2 


. 13 


\ 


.38 


2.13 




18 




4.24 1 


. 88 


V 


.31 


II 88 




. 1 1 


14.15 


4.24 1 


88 




.31 


1 .88 




. ■ 1 




5 . 12 


IK 


V 


71 


I 18 






1 770 



Value of I 
given by 

• 29oV3iJ 



inches. 



2.04 



2.39 
2.17 
1.96 



2.26 

1.77 

5.78 
4.08 

1.69 
2.03 

1.46 

1.77 
1.77 
1.86 



2.47 
2.47 
2.47 
2.47 
3.03 
1.96 
2.35 
2.35 
2.47 
1.48 
1.83 
2.20 
1.77 
1.83 
2.06 



19 
28 
50 
11 
22 
76 
56 
72 



1 .99 



Mass of 

Recipro- 
cating 
Parts in 

lb. 



14 

63 

96 

8.1 

18 

4 

4 

58 
33 
79 
27 
6 

2.6 
1 .69 
1 .88 
2.1 
1.87 
2.27 
2.61 
2.27 
1 .89 

1 .89 
1.74 
2.39 

2 21 

1 .66 
2.05 

2 01 



2 29 
1 .65 



7.63 



12.22 
7.88 
7.00 



8.06 
7.56 

151 

54.0 

6.44 

9.69 

5.25 

4.25 
4.25 
5.38 



9.5 
9.5 
9.5 
9.5 
31.5 
6.0 
9.5 
9.5 
5.5 
4.6 
8.1 
10.2 
6.8 
5.94 
7.63 
3.2 
3.24 
4.43 
8.38 
12.88 
6.88 
7.13 
7.56 
9.1J 
10.0 
4.69 
7.0 
5.25 
7.88 
12.22 
12.22 
5.2 
9.8 
7.19 
11 . 1 
12.13 
12.13 
3.72 
5.5 
7.63 
5.97 
13.12 
12.25 
8.68 
6.75 
6.75 
3.43 
4.87 
7.31 
5.25 
7.25 
7.81 



20.5 
6.0 



d>s- 



79.3 
49.3 

120.8 

112.0, 
85 
74 
73 

122 
48 
72 
79.2 

114.7 

122 

112 
90.3 

121.5 
52.8 

101.2 
1152 

512 
42 
63 

103 
63.3 
48.7 
63.3 
45.7 
45.7 
59.2 
78.7 
4S.2 

122 
43.0 
60.6 
96.2 

123.6! 

121 .41 

121.4 

121.4 

121.4, 

288 
63.2 

101.2 

101.2 

112 
41.2 
66.2i 
96.2; 
59. 3' 
59.3 
79.3 
25.81 
28.4, 
41.2 
80.8' 

105.1' 
59.2 
52.8 
61.3 
80.0 



3.22 



3.35 
2.65 



2.76 
3.08 



3.05 

3.28 
3.28 
3.32 



Ipax 
Max. 
B.H.P 
lb. per 
sq. in. 



57 
57 
57 
57. 
03 
25 
26 
3.26 
4.52 
2.99 
2.86 



90 

46 

74 

55 

85 
112 
112 

46 
107 

64. 81 
101.2; 
125 ' 

125 ; 

44 1 

60.2 

82.2; 

6SO1 
107.31 
128.3' 

99.2 

48 

48 

46.5 
88.0 
85.3 
44.8 
70.1 
70. 1 
58,2 
87.4 
128.2 
90.2 
90.2 
46.1 



07 
96 
16 
23 
84 
96 
3.05 
3.09 
2.86 
2.93 
2.72 
2.8S 
2.96 
3.01 
3. 16 
3.26 
3.24 
3.30 
3.04 
3 .04 
3.01 
3.31 
3.01 
3.02 
3.21 
3.21 
3.44 
3.31 
3.28 
3.30 
2.86 
3.24 
3.38 



3.11 

3.0 



2.5 



69.3 
59.3 
72.6 
66.3 
57.3 
79.6 



72.7 
75.2 
71.2 
73.3 
86.7 
68.2 
77.3 
59.0 
69.8 
66.7 
62.5 
59.7 
S9.4 



8S.8 
85.8 
72.3 
78.3 



76.4 
81.2 
83.2 
65.0 
65.7 
65.0 
66.7 
67.0 
56.3 
47.8 
58.2 
51.8 
92.3 
55.3 
66.8 
65.6 
64.7 
63.5 
74.2 
53.8 
57.7 
55.2 
74.7 
84.2 
66.2 
86.0 
84.5 
86.7 
83.8 
76.3 
80.5 
59.3 
59.1 
72.8 
67.2 
53.8 
52.8 
82.5 
87. 
94. 
79. 
54. 
67. 
50. 
60. 
66. 
74. 
67. 
63. 
74.6 
88.0 
73.6 
80.2 
95.7 
86.7 
90.2 
71.2 
76.8 
75.2 
85.7 



91.4 



a Racing engine. r> Sunbeam, c Knight engine. R A C. tru 



Marine engine; connecting rod centres 22 in. and 20 in. 



gines are fitted with a double set of valves to each 

c> Under. 

Usually the exhaust and inlet valves are of the 
same diameter, so as to be interchangeable; usually- 
also, the lift is the same in each case, though in 
some cases the exhaust valves has 1/16 in. to 1/3-' 



in. more lift than the inlet. Occasionally cases 
are met with in which the inlet valve Jiameter is 
greater than that of the exhaust, and there seems 
reason to think this may be good practice. The 
ratio of lift to diameter varies from about 0.13 
to 0.30, the average value being about 0.2. The 
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Speeds. 



Limiting 

650/gjJ 
m 

ft. p.m. 



2090 



1970 
2140 
2120 



217S 
1720 



1790 
2000 



2130 
2130 
2160 



2320 
2320 
2320 
2320 
1970 
2110 
2120 
2120 
2940 
1940 
I860 
2000 
1920 
2050 
2100 
1845 
1920 
1980 
2010 
1860 
1900 
1770 
18S0 
1920 
1960 
2050 
2120 
2110 
2140 
1975 
1975 
1955 
2150 
1955 
1960 
2090 
2090 
2240 
2150 
2U0 
2140 
1860 
2110 
2200 
1735 
1735 
2390 
2760 
2220 
1900 
2020 
1950 



1625 



1800 



n r.p.m. 

corre- 
sponding 

to the 
Limiting 
Value of a. 



2450 



2360 
2570 
2400 



2610 
2760 



1340 
1500 



3200 
3200 
2740 



2320 
2320 
2320 
2320 
1480 
2820 
2540 
2540 
2520 
2460 
2360 
2350 
2440 
2600 
2460 
2560 
2660 
2510 
2550 
2180 
2410 
2125 
2220 
2310 
2350 
2600 
2395 
2810 
2570 
2370 
2370 
2480 
2340 
2300 
2350 
2510 
2510 
2990 
2720 
2490 
2500 
2230 
2470 
2400 
3470 
3470 
3020 
3010 
2670 
2850 
2760 
2670 



1900 
2740 



Estimat- 
ed Abs. 
Com- 
pression 
Pressure 
p th- 
eorist., lb. 
per sq. in. 



101 



110 
116 
89 



75 

83 

62 
62 

130 
104 
119 
110 
119 
112 
112 
112 
119 
119 
111 
89 
89 
94 
89 
75 
75 
75 
75 
75 
75 
83 
83 
95 
104 
104 
104 
68 
111 
101 
91 
104 
104 
11 
87 
102 
119 
1 19 
115 
119 
89 
89 
111 
116 
110 
110 
89 
89 
122 
91 
87 
87 
93 
9 J 
93 
93 
93 
93 
93 
95 
95 
63 
61 
93 
119 
89 
89 
91 
92 
85 
95 
05 
122 



B.H.P. by Test at Various Piston Speeds. 



B.H.- 
P.- 



510 
402 
292 
292 
290 
798 
1195 
11025 
i 722 
757 
760 
853 
853 
500 
840 
584 
437 
550 
893 
973 
790 



533 
533 
712 
575 



810 
867 
1023 
1075 
800 
800 
800 
800 
960 
600 
665 
540 
1320 
790 
790 
I 855 
632 
632 
855 
723 
723 
790 
I 946 
i 853 
'1025 
833 
, 833 
I 833 
833 
I 473 
I 797 
I 600 
I 667 
' 667 
667 
I 632 
735 
683 
I 667 
| 667 
; 667 
| 450 
475 
513 
513 
500 
513 
550 
520 
438 
317 
367 
917 
867 
912 
947 
1030 
768 
7 70 
633 



20 

9 
22 
12 

8 

23.5 
38.8 
54.3 
16 

23.5 

27 

37 

45 

38 

25.5 

24 

9.6 
31.7 
190 
97 
12 



9.0 
13.5 
15.8 
20 



16.0 
25.6 
41.0 
60.5 

7.8 
15.7 
28.3 
46 
50 
14.5 
25.8 
30.7 
46.9 
11 
19 
28 

8 
15 
28 

7 

8.5 
10 

31.2 
35.0 
23.8 
18 

20.5 
27.5 
30.0 
9.0 
24.0 
14 
24 
33 
54 
10 
20 
16 

29.5 
37.5 
59 
8 
13 

16.8 
19 

23 

27 

32 

16.8 

21.2 

4 
14 

7.5 
22 
14.5 
31.5 
24.7 
24 

34.4 
13.9 



767 
670 
667 
747 
500 
1063 



866 
908 
913 
1024 
1024 
833 
893 
900 
562 
750 
920 
1053 
1053 



800 
800 
948 
900 



937 
953 
1110 
1215 
1000 
1000 
1000 
1000 
1040 
900 
1000 
665 
1480 
950 
950 
1025 
946 
946 
1020 
867 
867 
947 
1025 

1183 



867 
1063 
900 
1000 
1000 
1000 
950 
1105 
1024 
1000 
1000 
1000 
600 
633 
683 
683 
667 
683 
733 
675 
600 
633 
733 
1167 
933 
1000 
983 
1 1 60 



B.H.- 
P.- 



26.3 

17 

S3 

37 

18 

33.5 



18 

27.7 

30 

43 

S5 

64 

26.8 

3S 

12.3 
42.7 

198.5 

105 
16 



19.5 
28.2 
25.0 
32.5 



17.3 
26.3 
43.0 
61.8 
9.0 
18 

34.8 
53 

52.5 
19.6 
33.3 
37 

51.7 
13 
24 
34 
12 
21 
31 
8 

9.5 
13 

35.2 
26.0 



19.2 

33.5 

20 

29 

46 

74 

13 

30 

26 

43.5 
57 
71 
11 

17.3 

22 

27 

2-> 

36 

42 

21.0 
28.5 
13.5 
30 

9.5 
23.8 
16.5 
33.8 
26.4 



1025 
937 

1000 

1082 
833 

1330 



1082 
1134 
1140 
1280 
1280 
1165 
960 
1160 
762 
913 
933 
1120 
1316 



1067 
1067 
1266 
1230 



1025 
1000 
1195 
1223 
1100 
1200 
1200 
1140 
1145 
1200 
1250 
833 
1560 
1260 
1260 
1365 
1262 
1262 
1365 
1155 
1155 
1260 
1183 

1340 



1328 
1200 
1333 
1333 
1333 
1260 
1470 
1366 
1167 
1083 

900 
950 
1025 
1025 
1000 
1025 
1100 
780 
675 
950 
1100 



137 7 



32.0 

21 

76 

45 

28 

40 



21 

32.5 

33.5 

50 

63 

80 

32.0 

37 

20.1 

45.2 
202 
108 

20 



I 



; 460 10.9 88SI 23.2 1150 29.2 



B.H.- 
P.- 



27.8 
41.7 
33. S 
40.8 



18.5 
27.0 
44.4 
63.6 
9.4 
18.8 
38.5 
57.5 
56 

23.8 

35.0 

43.1 

52.8 

16 

28 

40 

13 

24 

35 

10 

11. S 
16 

38.2 
27.3 



40.5 

23.6 

32 

52 

86 

16 

36 

34 

49.0 
61 

15.3 
23 
29 
38 

38.2 
49.3 

56 

23.0 
31.5 
21 
43 



28.5 



275 
1205 
1333 
1333 
1166 
1595 



1416 
983 

1320 
975 
983 
955 

1200 



1333 
1333 
1580 
1475 



1200 
1225 
1500 

1000 
1820 
1575 



1420 
1420 
1535 
1445 
1445 
1580 
1260 

1420 



1262 
1595 
1500 



B.H.- 
P.- 



37.0 

22 

91 

47 

32 

46.5 



87 

32.7 
37.5 
22.8 
47.3 

204.5 

109 



31.5 
47.2 
37.5 
44 



58.2 
59 

24.0 



1200 
1265 
1367 
1367 
1333 
1 194 
1466 
870 
750 
1266 
1466 



1 125 



13 

25.5 

42 

11 

13.0 
18 

39.3 
27.6 



25.4 

47.0 
26 



31.5 
46 
44 

53 
64 
25 
33 
27 

51.7 



1535 
1340 
1500 

1417 
1770 



1600 
1035 



1667 
1667 
1900 



1340 
1500 



1420 
1860 



B.H.- 
P.- 



41.5 

22 

96 

33 
50 



27.5 
41.2 
37.5 



39.3 
27. S 



27.0 
53.0 



1R.2 1500 19.0 
25.2 1425 24.0 
1710 
1710 
1670 
1367 



1000 
900 
1585 
1833 



32.5 
47 
37 
49 



27 

39.5 
32.5 
57.5 



1705 
1666 

2040 



1665 



41.5 
104 

54 



86 



1420 



15 77 
2018 



B.H. 
P.- 



26.8 



26.8 
54.0 



HSOl 28.5 
1010 43 



e Marine engine. / Racing marine engine; connecting rod length 13 in., specially low m. g Reciprocating parts unduly heavy. 
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engine with valves II in. in diameter:— 

With Inlet opening 8 degrees late and closing 0 

degrees late, the Exhaust opening 14 degrees 

early and closing 0 degrees late, 
the max. h.p. was 19.3 at 865 r.p.m. 
With Inlet opening 13 degrees late and closing 22 

degrees late, and Exhaust opening 39 degrees 

early and closing 10 degrees late 
the max. h.p. increased to 31.2 at 1,300 r.p.m. 

The values of X are somewhat higher for bores 
of 5 in. and above, but it is probable that a smaller 
lift would be found sufficient in these cases on ac- 
count of the diminution in surface friction with 
increased valve diameter. The proposed maximum 
rating formula equation (19) for "all out" contests 
may be considered inapplicable to touring car com- 
petitions where the engines are designee; with ref- 
erence to normal running conditions with valves 
usually smaller in diameter than would be required 
by equation (21). In such an event we may deduce 
a rating formula based on the limiting velocity of 
gas through inlet value, assumed as 2,000 ft. per 
min. as follows:— 

In equation (20) put t>=2000; then we have: — 

(r=8000 (S/d* ft. per min., .... (22) 
the maximum practicable piston speed being now 
determined by valve diameter; of course if J be 
designed in accordance with equation (21) we ob- 
tain for a from (22) the same value as from 
equation (10). 

In equation (13) substitute now for a from (23) 
and for r/p from (18); then, after reduction, we 

b.h.p! rating per cylinder=6i* (1 — 1/0.85<0 (23) 
a rating expression for touring car engines of 
simple form, involving the bore and inlet valve 
diameter only. It resembles the Marine Motor 
Association rating rule; but with the addition of 
a factor (1— l/0.85d) for the up variation with 
siie. The writer has not compared equation (23) 
with any actual test results so far, but it may 
prove to be worth consideration for the purpose 
suggested. In conclusion, it is hoped that the 

Proposals set out in the above note, even if not 
ound acceptable in their present form, may at 
least prove of assistance in enabling us to shortly 
reach a satisfactory rating rule for the petrol 
engines of automobiles. 



Dugald Clerk— Well-Known English 
Authority — Discusses the Ratings 
Comprehensively 

The formula recommended by the committee 
gives a much higher brake horsepower rating for 
given cylinder dimensions than the well-known 
R.A.C. formula, and it is accordingly necessary 
to explain a little more fully than is done in 
the report that the new rating cannot be applied 
indifferently to motor car engines as ordinarily 
found at work upon the road. 

The proposed formula gives the maximum brake 
horsepower rating which can in the opinion of the 
committee be safely obtained from a petrol en- 
gine having the specified dimensions when run 
bolted down to a bench with every part working 
at its best. It by no means follows that this 
power is given by the same engine on the road, 
and it still less follows that any engine of the 
specified dimensions, whether old or new, could 
give the specified power. All that the formula 
means that it is possible by carefully propor- 
tioning the valves by cutting down the weights of- 
pistons, connecting rods and other moving parts, 
and by a careful adjustment of the carburetor 
and igniting arrangements to produce the power 
noted by the formula. The tests of 144 engines 
are given in the three tables of engine data, but 
out of these 144 only 124 are given with suf- 
ficient particularity to calculate the value of np 
and the piston speed at the highest tested brake 
horsepower. The lowest value of up found in 
these tests is 47.8 lbs. per square inch and the 
highest is 94.6 lbs. per square inch, with the tests 
in which the engines gave the highest recorded 
brake power. The value of vp thus varied from 
47.8 to 94.6. Of the 124 engines 62 gave vp 
values of 70 lbs. per square inch and less. In 36 



Table of value diameter and lift, from Bq. 



average valve setting for touring car engines, 
deduced from examination of forty different cases, 
is as follows: — 

Inlet — Opens 12 degrees late. Closes 20 degrees 
late. 

Bxhautt — Opens 45 degrees early. Closes 6 de- 



grees late. 

Some makers do not vary the setting for high 
speed work, but if the valves are small a change 
of setting will often cause a marked increase in 
the output of power. This is well shown by the 
following test results from a 4-cyl, 41-in. X 5 in. 



(21) 
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engines the value lay between 80 lbs. down to 
70, and 19 engines gave 90 down to 80. Half the 
engines thus gave results of 70 and below. 

It will be observed that the proposed formula 
requires the value of i]p to vary with the cylin- 
der diameter, so that it 2 'A inches diameter i)/> = 
lbs. and at 5 inches fip=99</ 2 lbs. If the 
curve. Fig. IV. of the report, be examined it 
will be found that the tif value given for any 
particular diameter of cylinder is higher on the 
whole than the actual values obtained by 100 out 
of the 124 engines. This higher value has been 
adopted because the committee consider that 
these particular pressures can be obtained in an 
economically working engine, although, as has 
been seen, comparatively few of the engines de- 
tailed in the tables of data have succeeded in ob- 
taining these pressures. 

It will be observed also that the formula is 
based on a piston spctd varying with the stroke 
bore ratio from 1,200 feet per minute at r = 1 and 
to 2,100 feet per minute at r = 2.5. These piston 
speeds are also considered oy the committee to 
be safe piston speeds under certain conditions, 
but the tests prove that engines frequently fall 
below them and accordingly it is not surprising 
to find that engines at work on the road usually 

?ive much lower powers than would be deduced 
rom the formula. To get an idea of the power 
usually exerted in actual work in a motor car 
upon the road by an engine of given dimensions, 
in my view the proposed formula should be multi- 
plied by 0.6, that is, a little more than half the 
power indicated by the formula may usually be 
expected from the actual working engine in a 
motor car. This practically amounts to saying 
that the standard R.A.C. formula rating - 0.4<F 
is correct where the stroke bore ratio is equal to 
1, and this appears to me to be true, because in 
actual practice a piston speed of 1,000 feet per 
minute in ordinary work is but rarely met with, 
and an rtfi value above 67 lbs. is not often found 
in actual work on the road, except under racing 
conditions. It is undoubted, however, that en- 
gines with longer stroke than bore do give higher 
piston speeds in ordinary work, and this is allowed 
for by using the proposed formula and multiply- 
ing it by .6. 

When the R.A.C. formula was first proposed it 
gave with considerable accuracy the actual maxi- 
mum brake horsepower to be expected from cer- 
tain cylinder dimensions. Notwithstanding the 
fact that the improvements made in engines in the 
last five years have made it possible to obtain 
much higher powers under carefully arranged 
conditions, it yet remains true that the R.A.C. 
formula gives with sufficient accuracy the brake 
horsepower to be expected upon the road from 
the great mass of motor car engines now at work 
If paraffin or petrol engines operating commercial 
vehicles be considered, the brake horsepower rat- 
ing may be expected to prove to be still less. My 
present view is unaltered from that expressed by 
me m a paper read at the Royal Automobile Club 
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TABLES OF ENGINE DATA REFERRED TO IN 



Inlet and Exhaust Valves 



Diameter 
and Lift of 
Inlets. 
Jin. X iin 
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.58 X 

58 X 

0 X 
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16 X 



85 X 



31 

31 
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3 5 

35 

35 
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315 
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Diameter 
and Lift of 
Exhausts. 
Jin. X ^in. 



25 X 

0 x 

75 X 
438 X 
575 X 
575 X 
89 X 
89 X 
89 X 
89 X 
36 X 
56 X 
75 X 
375 X . 
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3 13 
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25 
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X .35 
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X .276 
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X .276 
X .433 
X .433 
X .433 
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X .303 
X .315 
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ocity 
through 
Inlets at 
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ft. p.m. 




inches 



25 X.438 
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75 X.313 
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575 X .354 
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89 X.354 
89 X.3S4 
36 X.394 
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75 X .43* 
375 X .375 
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TABLE I— Fioures for Four Cylinders Only. 
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It ReciprocatinR parts abnormally light and valves 



TABLE II. 

Values of m.. etc., from equation (1). Cast-iron pistons. 
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27 


4 




6 


75 


2.60 


1 


3 


5 


42.9 


5 


4 


7 


94 


2.82 


4 




64 


7 


4 


8 


65 


2.94 




4 


5 


91 .1 


9 


9 


9 


20 


3.04 




5 




125 


13 




9 


63 


3. 10 




5 


5 


166.4 


16 


8 


9 


92 


3. IS 




6 




216 


21 


4 


10 


1 


3.18 




2 


5 


19.5 


2 


98 


6 


55 


2.56 




3 




33.8 


4 


1 


8 


24 


2.87 


1 .25 


3 


S 


53.6 


5 


6 


9 


57 


3.09 


4 


5 


80 


7 


6 


10. 


52 


3.24 




4 


113 .9 


10 


2 


11 


16 


3.34 




5 




156.3 


13 


4 


11 


67 


3.42 




5 


5 


208 


17 


3 


12 


03 


3.47 




6 




270 


22 




12 


27 


3.50 




2 


5 


23.4 


3 


03 


7 


73 


2.78 




3 




40.5 


4 


14 


9 


78 


3.13 


1 .50 


3 


5 


64.3 


5 


7 


11 


30 


3.36 


4 




96 


7 


8 


12 


31 


3. SI 




4 


S 


136.7 


10 


4 


13 


14 


3.62 




5 




187.5 


13 


8 


13 


58 


3.68 




5 


5 


249.6 


7 


8 


14 


03 


3.74 




6 




324 


22 


7 


14 


28 


3.78 
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Speeds. 



a at 
Maxi 
mum 

B.H.P. 

Record- 
ed. 



1200 
1200 
1130 



1425 
1200 
1200 

1300 

1574 
1400 
1620 
1375 
1375 

1315 
1263 
1365 
1288 
1365 



1225 
1136 
1125 
1260 
1260 
1365 
1365 
1200 
1200 
1287 
1183 
1300 



1300 
1705 
2100 
1314 
1578 
1300 
1400 
1364 
1263 
1416 



Limiting 

a— 

d»i 



-4 



650. 
ft. p.m. 



m 



2710 
2620 
2460 
2600 
2600 
2365 



n r.p.m. 

corre- 
sponding 

to the 
Limiting 
Value of a. 



1890 
1950 
2070 
2150 



2240 
2330 
2100 
1945 
2370 
2300 
2120 
2120 
2090 
2090 
2180 
2090 
2160 



2420 
2470 
3250 
1735 
1975 
1905 
1975 
2220 
1800 
1860 
2050 



3610 
3490 
3470 
3120 
3120 
3150 



Estimat- 
ed Abs. 

Com- 
pression 
Pressure 

p tll.3 — 

const., lb 
per sq. in 



2880 
2470 
2430 
2340 



2690 
2660 
2400 
2600 
3000 
2920 
2490 
2490 
2450 
2450 
2370 
2120 
2730 



3070 
2900 
3100 
2640 
2500 
2420 
2320 
2580 
2280 
1575 
2820 



119 
119 
119 
89 
89 
89 
70 
70 
70 
70 
70 
75 
75 
80 
89 
89 
89 
96 
96 
96 
96 
113 
119 
116 
89 
121 
121 
127 
96 
96 
89 
89 
89 
89 
87 
84 
95 



104 

95 
110 
104 

95 
95 
95 
95 

9 ^ 









B.H.P. 


by Tbst at Various Piston Speeds. 






a — 


B.H.- 


a— 


B.H.- 




B.H.- 


a— 


B.H.- 


O — 


B.H.- 




B.H.- 




P.-. 




P ~ 




P.- 




P- 




P.= 




P - 


600 


8. 


1 


750 


10.3 


900 


11. 


6 


1050 


14.9 


1200 


15 










600 


16. 


3 


750 


20.4 


900 


23. 


0 


1050 


26 


6 


1200 


29 


8 








567 


12. 


2 


710 


15 .8 


850 


17. 


7 


995 


19 


2 


1130 


22 


2 








525 


29. 


5 


750 


42.0 


1050 


56.2 


1275 


62 


2 


1425 


63 


0 








492 


2. 


8 


787 


4 . 1 


1082 


5 


0 


1278 


5 


0 


1476 


4 


8 








492 


5. 


5 


787 


8.2 


1082 


10 


0 


1278 


10 


0 


1476 


9 


6 








492 


11 


1 


787 


16.4 


1082 


19 


7 


1278 


20 


2 


1476 


19 


4 








492 


11.4 


787 


18.3 


1082 


25 


0 


1377 


30 


3 


1574 


30 


7 








492 


18.3 


787 


27 .4 


1082 


33 


7 


1377 


36 


8 


1476 


36 


8 


1620 


49 




622 


19 


7 


938 


31.3 


1 108 


37 


4 


1280 


43 


3 


1450 


47 


3 


2 


492 


21 


7 


787 


35 .2 


984 


40.8 


1180 


44.8 


1377 


46 


3 


1476 


.46 


0 


492 


29 


6 


787 


43 . 8 


984 


SO. 6 


1180 


55 


0 


1377 


55 


8 


1476 


54 


7 


984 


59 


5 












1315 


21 
















525 


9 




788 


13 


1050 


17 


















632 


14 




948 


20 


1263 


25 






















683 


22 




1024 


30 


1365 


38 






















735 


35 




1 103 


48 


1288 


54 






















683 


38 




1025 


58 


1365 


70 






















666 


31 


5 


833 


35 . 0 


1000 


43 


3 














1225 


47 




525 


25 




700 


35 


875 


42 




1050 


45 




1 136 


46 






350 


13 




525 


19 . 5 


700 


26 




8751 32 




1050 


35 




1136 


36 




450 


10 




600 


14 


750 


18 




900 


21 


5 


1050 


23 


5 


1125 


24 




630 


5 


5 


1 788 


7 . 5 


947 


8 


5 


1104 


10 




1260 


11 










630 


12 




788 


15 


947 


16 


5 


1104 


18 




1260 


20 










683 


17 


5 


1 853 


22 


1024 


25 


5 


1194 


28 




1365 


30 










683 


24 




853 


29 


1024 


34 




1194 


39 




1365 


41 










683 


23 




853 


27 


1024 


30 




1194 


32 
















683 


32 




853 


38 


1024 


42 




1194 


45 
















736 


28 




920 


34 


1103 


37 


5 


1287 


39 
















788 


38 




987 


44 


1183 


46 












55 




1583 


52 




593 


39 




792 


48 


990 


53 




1188 


55 


.3 


1385 


3 


5 


450 


16 


.9 


600 


21.8 


750 


26 


7 


900 


27 


.9 














500 


7 


.47 


667 


8.74 


833 


9 


33 


1000 


9 


.56 














632 


5 


.78 


947 


7.5(5 


1263 


9 


28 


1578 


8.8C 














682 


5 


6 


1023 


8.2 


1364 


9 


3 


1705 


10 


.0 














840 


8 


.8 


1260 


13.2 


1680 


15 


6 


2100 


16.0 














526 


6 


0 


788 


9.6 


1050 


12 


0 


1314 


12.6 














632 


10 




947 


1 15.6 


1263 


17 


6 


1578 


18 
24 


0 














632 


16 


5 


947 


i 23.4 


1263 


26 


0 


1578 


0 














682 


20 




1023 27.4 


1364 


31 




1705 


29 
















682 


35 




1023 


42.5 


1364 


48 






















632 




6 


947 


44.4 


1263 


50 






















1416 


n 


2 






























735 


18 




875 


21.6 



























on March 22, 1906. There I said: "Personally, 1 
fear it is impossible to devise a rating rule which 
will enable one to accurately estimate the power 
of any engine from cylinder dimensions only. To 
obtain any such accurate rule would require uni- 
formity of mean pressures, cylinder proportions, 
piston speeds and engine revolutions, which would 
tend in my view to impede progress rather than 
assist it." 

The collection of data appended to the report 
clearly proves that even to-day petrol engine con- 
structors have not arrived at uniformity in mean 
pressures, cylinder proportions, or piston speeds, 
and accordingly that no rule can be formed which 
will accurately express the power which can be 
given by any engine on the road from bore and 
stroke alone. 

The mean effective pressure which corresponds 
to the brake horsepower developed by a petrol 
engine at a given piston speed has been called 
for some time 11P — 1) representing the mechanical 
efficiency of the engine, and p the mean indicated 
pressure upon the piston, hor the purpose of the 
report it has been taken for the reasons given 
that tip increases with the dimensions of the cylin- 
der. In previous discussions this increase has 
been considered mostly due to diminution of cool- 
ing loss with increased cylinder dimensions, and 
Prof. Callendar, in his paper to the Institution 
some years ago, has discussed the change from 
that point of view. It is clear, however, from 
the tables of engine data that the ifp variation de- 
pends on other things as well as cooling. For 
example, undoubtedly mechanical efficiency changes 
with increased cylinder dimensions. This was 
clearly proved in the Institution of Civil En- 
gineers' tests with three gas engines of 5^-inch, 
9-inch and 14-inch cylinder diameter, respectively. 
The mechanical efficiency of those three engines 
was respectively .84, .85 and .86. No doubt a 
similar change takes place with change of cylinder 
diameter in petrol engines. Probably the varia- 
tion of mechanical efficiency for the range covered 
by the formula — inches to 5 inches — is greater 
than in the case of the three gas engines, but suf- 
ficient experiments have not been made to prove 
that this is so. r]p will also vary with the total 
charge admitted to the cylinder, and thus with 
the same engine a higher value may often be ob- 
tained at a lower piston speed. This is clearly 
shown in the first table of engine data, where en- 
gines were tested at .9 of the maximum recorded 
brake horsepower. In the case of engine No. 34, 
for example, yp rises from 81.2 to 104.3 lbs. per 
square inch with a change of piston speed of from 
1,000 to 700 feet per minute, and in engine No. 
36 it rises from 65 to 100 lbs. per square inch 
with a change of piston speed of from 1,223 feet 
per minute to 715 feet per minute. Change in 
value of i;p therefore obviously depends on other 
things as well as change of cylinder dimensions. 
Considerable change can also be made by vary- 
ing the compression ratio, although the tables of 
data do not prove this. 



extremely small, data possibly inaccurate. 



TABLE II— Continued. 
Values of m., etc., from equation (1). Cast-iron pistons. 



r = 


d. 

in inches. 


d»s= 
d"r- 


m. 
in lbs. 


(Ps/m = 


^/(fs/m~ 




2.5 


27.3 


3.08 


8.87 


2.98 




3 


47 .3 


4.22 


11 .22 


3.25 


1.75 


3.5 


75 


5.8 


12.93 


3.60 




4 


112 


8 


14 


3.74 




4.5 


159.5 


10.7 


14.9 


3.86 




5 


218.8 


14.1 


15.5 


3.94 




2.5 


31 .25 


3.13 


10 


3.16 


2 


3 


54 


4.3 


12.6 


3.54 




3.5 


85.8 


6 


14.3 


3.78 




4 


128 


8.2 


15.6 


3.95 




2.S 


39.1 


3.22 


12.15 


3.49 


2.5 


3 


67.5 


4.5 


15.1 


3.89 




3.5 . 


107 .2 


6.2 


17.3 


4.17 



TABLE IIIa.. 

showing comparison of calculated with actual mass of reciprocating parts from 
the formula: 
m-0.05 & (t+0.15r) + 1.5 in lb. 

(For pressed steel pistons.) 



d= 






d>s 




m. 


m. 


inches. 


inches. 


s/d. 






actual. 


calculated. 


3.13 


4.75 


1.52 


46 


5 


3.43 


3.38 


3.15 


4.73 


1.5 


46 


9 


3.53 


3.41 


3.38 


4.25 


1 .26 


48 


6 


3.38 


3.8 


3.35 


5 


1 .49 


56 


1 


3.5 


3.8 


3.75 


4.5 


1.2 


63 


2 


3.63 


4.6 


3.75 


4.5 


1 .2 


63 


2 


3 .88 


4.6 


3.94 


4.73 


1.2 


73 


5 


5 .3 


5 . 1 


3.94 


5.12 


1.3 


79 


3 


5. 52 


5.15 


3.94 


6.3 


1 .6 


97 


8 


3.91? 


5.28 


4 


5.5 


1 .38 


88 




4.87 


5.12 


4 


7 


1.75 


112 




5.5 


5.53 



TABLE III., 

showing comparison of calculated with actual mass of reciprocating parts from 
the formula: 

ro = 0.08 d* (l+0.15r) + 1.5 in lb. (1) 
(For cast-iron pistons.) 



d = 


s 




r= 


d>s 




m. 


w. 


inches. 


inches. 


s/d. 






actual. 


calculated . 


2.44 


4 


33 


1.78 


25 


8 


3 


2 


2.97 


2.56 


4 


33 


1 .69 


28 


4 


3 


24 


3. 18 


2.95 


4 


73 


1 .6 


41 


2 


4 


6 


4.04 


3.13 


4 


5 


1.44 


44 


1 


3 


72 


4.48 


3.15 


3 


94 


1.25 


39 


1 


4 


63 


4.47 


3.50 


4 


5 


1 .29 


55 


2 


5 


25 


5.6 


3.56 


4 


75 


1.33 


60 


2 


5 


5 


5.8 


3.74 


4 


73 


1.27 


66 


2 


8 


1 


6.5 


4 


4 


38 


1.1 


70 


1 


7 


25 


7. 5 


4 


5 




1 .25 


80 




6 


72 


7.6 


4.25 


5 


25 


1.24 


94 


8 


9 


12 


8.8 


4.33 


5 


52 


1.28 


103 


S 


9 


25 


9.25 


4.5 


5 




1.11 


101 


2 


9 


5 


10 


4.5 


6 




1.33 


121 


4 


9 


5 


10.25 


4.63 


5 




1.08 


107 


3 


13 


12 


10. 75 


4.73 


5 


12 


1 .08 


114 


5 


9 


87 


11 .35 


4.75 


5 




1.05 


112 


6 


12 


22 


11.4 


4.92 


5 


92 


1.2 


143 




13 


8 


12.7 


5 


5 


25 


1 .05 


131 




10 


5 


13.1 


5 


5 


13 


1 .03 


128 


2 


12 


25 


13 


5.12 


5 


52 


1.08 


144 


4 


13 


2 


13.8 


5.92 


7 


08 


1 .2 


248 




30 


4 


21 


7.25 


7 




1 .03 


394 




32 


5 


36.7 


8 


8 




1 


512 




54 




48.5 


12 


8 




.67 


1152 




151 




153.5 
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Another cause may produce variations in i/p. 
li an engine be worked with considerable excess 
of petrol $0 as to produce large quantities of car- 
bonic oxide and other unburned gases in the ex- 
haust, then r)p will be increased to quite a large 
extent. This is proved in actual practice and may 
be clearly seen irom Dr. Watson's experiments, 
but it can be inferred from the nature of petrol. 
Petrol is so constituted that on complete combus- 
tion a certain moderate expansion occurs, whereas 
in coal gas a 'contraction takes place. If combus- 
tion be incomplete by reason of excess of petrel 
a still greater expansion occurs. 

It is thus evident that there are several causes 
leading to variation in the value r)p, and it must 
not be taken that this variation is considered to 
be entirely due to cooling. If the mixture in a 
petrol engine, however, be adjusted for maxi- 
mum economy, then IP will vary in a more 
regular manner. If an engine maker, however, 
desires to increase IP without reference to econo- 
mical working he can 4o so even in a small 
cylinder by introducing more petrol than the oxy- 

'"h^report' and the tables undoubtedly prove 
Increase of piston speed with increasing stroke 
bore ratio, but it should be noted that stroke bore 
ratio diminishes with increasing cylinder diameter, 
and the formula roust not De taktn as applicable 
to engines smaller than 2y 2 inches diamet r or 
materially larger than 5 inches in diameter, lhe 
larger lhe diameter becomes in practice the more 
nearly does the stroke tend to equal the d.ameter. 

Discussion 

The discussion of the papers took place a week 
later than their reading, anu there was a large 
number of speakers. Most of the points laised. 
however, were covered by Mr. Lawrence H. 1 0111- 
eroy, and Mr. Lancbester, who in leading oh said 
that the Callendar Correction was cased on the 
assumption that, if a small engine was tested in 
comparison witn a big one, it was impossible, 
owing to the more raiiid cooling in me srnall 
engine, to obtain as high a mean pressure in that 
cylinder as in the large one. It might be askeJ, 
why not put the compression up higher so as to 
get a bigger output of power? The reason why 
they had to stop where they did was because of 
pre-ignition occurring, and before that a hard 
ignition, which was due to the fact that as the 
combustion proceeded through the mixture it 
compressed the mixture in front, so that it deto- 
nated and caused a noisy explosion. lliat was 
what limited the compression. The cure wis to 
drop the compression slightly. That was the 
limit they all worked to, and he asked, was 'hat 
limit the same in big as in small engines? He 
had considerable evidence that it was not. There 
was also a theoretical reason why it should not 
be so. As the compression curve for the small 
engine dropped below that for the big one, so in 
the small engine the loss of beat during com- 
pression fell below the curve belonging to the 
Digger cylinder. Consequently, a smaller com- 
bustion space would serve before the pre ignition 
point was reached. Still, the engine gave what 
would otherwise be, except for the extra cooling, 
much more power than the larger engine, and 
these two effects corrected each other. By em- 
ploying a large compression it was possible to ^et 
a higher mean pressure in a small engine than 
with a large one, but there was a lo^s by the 
drop in the cooling curve on the small enp'ne. 
He then gave examples from Knight engine prac- 
* tice in illustration of this theory. 

He asserted, as the result of his experience, 
that he was convinced it would be utterly wrung 
to embody this cooling correction in any ruling 
formula. On looking at Mr. Burls's painstaking 
and careful piece of work one was apt to assume 
that all the engines were designed carefully, but 
he would remind them of a fact brought out in 
a paper by Mr. Mervyn O'Gorman, that the pistons 
of engines by different designers were not de- 
signed for maximum strength, but were made 
thicker from other considerations, and not with 
the greatest possible care and attention. No cor- 
rection was valid unless it could be shown that 
the designers concerned were men of considerable 
ability, working independently of one another. It 



was well-known how few of them were working 
independently. 

Mr. Pomeroy said that his ambition had been 
to dispose of the Callendar correction, but that it 
seemed this matter had been covered fully by 
Mr. Lanchester. After some further remarks in 
support of Mr. Lanchester's contentions, he said 
that it was quite possible the formula proposed 
by the sub-committee for touring car engines 
would be used in competitions, ana this formula, 
as Mr. Burls explained, involved a term which 
was equal to the cylinder diameter, minus 1.18 
inches. This correction was most unfair to en- 
gines of 4 inches bore, when fitting them against 
engines of 3 inches bore. It meant that an engine 
of 4 inches bore was penalized to an extent of IVA 
per cent, as compared with a 3-inch engine. The 
84-millimeter engine was now becoming a serious 
factor in competitions, and it was not fair to ex- 
pect an engine of 4 inches boie to develop 1154 
per cent, more power than a 3-incb engine. As 
regards the series of engines made by White and 
Poppe and mentioned Dy Mr. Burls, these cer- 
tainly showed an increase of mean effective pres- 
sure with size, but the small-bore engines which 
figured in this list were designed many years ago 
and calculation showed that they gave an ni.e.p. 
which was much lower than the present day normal 
for small engines. 

Mr. Pomeroy went on to say that Mr. Dugald 
Clerk, in his note, gave two or three reasons for 
the formula, although he did not by any means 
support the i)/> correction, while giving reasons 
why it may be different in different engines. 
The first was that there is an increase in me- 
chanical efficiency with size, on the evidence of 
tests made witn three gas engines, but against 
this Mr. Pomeroy quoted some tests made by 
Prof. Hopkinson several years ago, in which the 
smaller of two particular examples _ was found 
to have the better mechanical efficiency. Mr. 
Pomeroy expressed the opinion that it was quite 




1>ossib1e to get a small automobile engine as 
lighly efficient as a large one, and went on to 
say that when Professor Callendar proposed the rfp 



correction it was proposed under two very rigid 
assumptions, the first being that the piston speed 
was constant and the second that the compression 
pressure was constant. The mixture strength was 
left out of the argument altogether. Therefore, 
he argued, the committee had chosen a formula 
which included a factor depending upon piston 
speed being constant, although the formula as 
a whole ignored the pi? ton speed. Further, one 
reason given in support of the i)p correction was 
the result of a series of experiments by the Auto- 
mobile Club of France on 96 engines. Mr. Pome- 
roy was disposed to give great weight to these 
experiments, and showed a curve plotted from 
their results which is reproduced herewith. From 
this curve it seemed that the i)/> correction could 
not rationally be included in the formula. Mr. 
Pomeroy then said that different results could 
be obtained from the tables of data according to 
the method by which they were plotted. He sug- 
gested that Mr. Burls had had a happy accident 
in connection with his method of plotting, and 
also suggested that the vp correction should not be 
included in the rating formula, saying that the 
only effect could be to produce small-bore engines 
with long strokes. 

Continuing, Mr. Pomeroy expressed his strong 
disagreement with the form of the formula, which 
bore a resemblance to that suggested by Mr. 
Lanchester some years ago on the assumption 
that piston speed was a function of inertia stress. 
Working on this assumption, with reasonable 
iston weight and reasonable m.e.p., Mr. Pomeroy 
ad found it would be necessary to run an en- 
gine at about 4,000 r.p.m. before the inertia stress 
on the neck of the connecting rod would exceed 
the explosion pressure on top of the piston, and 
he thought that this speed was outside the limits 
which were worthy of consideration. If this idea 
of piston speed were excluded it would seem 
quite a feasible scheme to compute horsepower on 
cylinder capacity only. 

In conclusion, the speaker said that all en- 
gineers owed a deep debt of gratitude to Mr. 
Burls for collecting the data (given in the sup- 
plement published with this issue) which he con- 
sidered would be of tremendous importance to 
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Fig. XIII— Charting the A. C. F. test *P against 
the bore of the cylinder 

the automobile engine designer in the future. 

In replying, Mr. Buris said firstly, with re- 
gard to the increase of piston speed with stroke 
bore ratio, from considerations of gearing, com- 
fort and so forth, the disadvantage of long 
strokes were more obvious in engines with large 
bores. Within the last two or three years an 
immense amount of attention had been given to 
engines of the 80-millimeter by 120-millimeter type, 
and he thought that, if an equal amount of atten- 
tion was given to larger engines, they would ex- 
hibit a proportional improvement. As regards the 
96 engines tested by the Automobile Club of 
Fiance, Mr. Pomeroy had fallen into the error 
of plotting down a number of unreduced ob- 
servations. It was not fair to take the maximum 
horsepower, because there was a good deal of 
wire drawing, and tests ought to be taken before 
this occurred. Mr. Baillie had analyzed the French 
engines' results, and Prof. Callendar had ex- 
amined the analysis. The committee attached 
great weight to the results, and in Prof. Calendar's 
vie* they found almost conclusive evidence of in- 
crease of mean pressure with size. 

As regards Figs. 1, 2, and 3 in the committee's 
report, these were not worth consideration, because 
the 96 Automobile Club of France test engines 
were alss shown at Fig. IV. of the committee's 
report, and though this curve fell a little below 
the White and Poppe curve, it was practically 
parallel to it. He did not think this could pos- 
sibly be a mere coincidence. 

Editorial Note 

From the discussion, some of which is reported 
above, it appeared that many of the leading 
members of the Institution do not regard either 
the proposal of the committee or that of Mr. 
Burls as satisfactory. Undoubtedly, the work 
done is of great importance and the data gathered 
together by Mr. Burls is exiremcly valuable, but 
it may be # questioned whether the committee 
have not given a little too much attention to 
proving the impossibility of a particular "im- 
possible." Their aim has been to discover a 
reasonably simple formula which would give the 
power of an automobile engine in terms of bore 
and stroke alone, while being fairly accurate. 
The form of equation recommended is certainly 
not simple and is not extremely accurate. 

The unnumbered black line in Fig. XIV is the 
committee rating for a four-cylinder four-inch en- 
gine with stroke varying from 2.8 to 8 inches, 
and immediately beneath it there is a dotted line, 
which is obtained from the modification of the 
Dendy Marshall : 

D'S.N. 

b.h.p. = 1-19 

12 

which brings the two curves together. Of course, 
it is not suggested that this is an actual formula, 
it is merely cited as showing that a simpler form 
might be almost as accurate as the official sug- 
gestion — quite accurate enough for ordinary pur- 
poses of comparison. It is practically the tame 
as the contention put forward by Mr. Pomeroy 
that the power of normal engines varies nearly in 
proportion with their volumetric capacity. 
(See Fig. XIV.) 
Formula:. 

I. R.A.C. .4.D».N. 

II. Automobile Engineer (Lanchester): 



Fig. XIV — Chart of the various horsepower ratings as expressed in formula given in the light of the 

stroke of the engines in inches 
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Remington (Bourne) : 
Lanchester (a) : .5 • 



2.D* VS.N. 
D" 

N. 



O'Gorman (Lanchester): .4.r>'.".S-«N 
S.M.M.T.: .2.D.N. (D— 1) . (R + 2). 

: .33.D.N.(D— 1) . (R + 2). 
Lanchester (b): .4,D ,- '.S.'N. 
Henderson (Lanchester) : 
.2. D.N. (S + D). 

D».S.N. 

Dendy Marshall: ■ 

12 

Thomycroft: K.D'.S , . S N. 
Henderson: .4D%-S.%.N. 



Digitized by Google 



June 15, i<)ii 



THE AUTOMOBILE 



It Stands to Reason — 

(Remembering THat the Exception Proves the Rule) 



That amelioration is a condition that the owners of a few junk 
piles would like to say "how-do-you-do" to. 

That punishment may fit the crime that is represented in the 
purchase of an inferior automobile, but it is against the 
law to try a man twice for the same offense. 

That responsive is not the word which can be applied to the 
man who pays two prices for a poor second-hand auto- 
mobile when he is approached again. 

That a distilling process would get but little "essence" out of 
some of the ideas that pass current in the haunts of 
racing. 

That ambushing an unsuspecting purchaser is a mighty danger- 
ous piece of business. 

That St. Patrick could do a hard day's work banishing the 
snakes from the automobile grass. 

That the dividends that some men see as coming to them if 
they enter the automobile business is a vapor that fills 
their heads at the full of the moon. 

That sound business principles are just as much at home in 
the automobile business as they are in a bank. 

That the wiles of the fellow with the gold brick in a satchel 
are wholly out of place if he invades the automobile busi- 
ness. 

That the anatomy of the automobile situation is being patched 

up to the exclusion of broken bones. 
That the seed of discontent will not sprout in a place where 

wisdom reclines in a chair at the head of the table. 
That the shadow of silence cannot eclipse the situation that is 

always blighted by too much talk. 
That antagonism is the fruit of a misplaced idea. 
That Caesar was no greater than the means of transportation 

for which he was responsible. 
That adversity never impedes the progress of a good idea. 
That a man who invents a thing for which there is no demand 

invents nothing. 

That the application of an idea that performs no functioning 

relation may be likened to a sore-thumb. 
That inflammation is the tell-tale of a diseased condition even 

when it attacks the body of an automobile. 
That too much solicitude on the part of a smiling salesman 

suggests the thought that it is time to go. 
That a spurious argument accompanied by a loud voice is as 

empty of fact as the head of the man who presents it. 
That apoplexy is a disorder that is not unknown to motors. 
That boracic acid in any quantity would fail to keep poorly 

made tires from rotting. 
That some of the salesmen who lie about their wares are a 

near approach to the human type. 
That a purchaser who does not know what he wants is like a 

ship without a rudder. 
That every automobile when it goes into service represents the 

beginning of a story ; the ending is not always the same. 
That a rank pretext is a poor basis for a sale. 
That arbitrary power has a penchant for failure. 
That abstinence is likely to desert a weak-minded salesman 

when he is confronted by a roll of careless money. 
That a passion for success has the destructive qualities of a 

whirlwind when the owner thereof is guided by a one- 
sided idea. 

That a blue Italian sky looks dull and uneventful when com- 



pared with the beautiful story that accompanies some of 
the things that men can purchase for money. 
That the twelve signs of the zodiac do not include the "cir- 
cuit" idea that fell out of the cradle at the beginning of 
racing season. 

That Heaven was never intended to be the dumping ground for 
a lot of bad ideas. 

That some people seem to be lacking in a sense of discrimina- 
tion. 

That the tying of a lot of bad ideas into one bundle will not 
produce a good one. 

That the raiment of a fallacy may be ever so bright and still 
be too scanty to clothe a fact. 

That a mountain of a defence is insufficient to maintain the 
status of a thing that has no foundation in fact. 

That the man who throws his brains away after he gets posi- 
tion will weigh as much as a sinker of the same size. 

That appearance is everything until the "accountant" begins 
work. 

That the principles of chemistry would apply perfectly to the 
activities of men. 

That the analysis of a working idea is intended to develop the 
ingredients that do not make for harmony. 

That it is in the path of wisdom to eliminate incongruities be- 
fore proceeding with a plan. 

That melancholia has an extreme fondness for the type of man 
who fails to fasten a poor plan onto the attention of a 
more vigilant neighbor. 

That some men. were they justly paid for what they do, would 
owe the world enough money to sink them into bank- 
ruptcy forever. 



Production of Pig Iron by Electricity — On November 15, 
raio, the Swedish Government commenced operations in the ex- 
perimental production of pig iron by electricity on a scale suffi- 
ciently large to be considered of commercial magnitude and to 
approximate closely the conditions of actual commercial manu- 
facture. Without good coal, and facing a rapid diminution in 
the supply of wood available for charcoal, the Swedish iron in- 
dustry has felt that its salvation lies in smelting with the cheap 
electric energy developed from the country's abundant water 
power. 

A contract was entered into with the directorate of the water 
power at Trollhattan to take 3,000 horsepower per annum for 
three years at $2,680 per year, and this contract was guaranteed 
by the Crown. The installation is designed to produce about 20 
tons of pig iron every 24 hours or, with continuous operation, 
7,300 tons per annum. About 30 men are employed. 

The utmost secrecy prevails regarding the operations, and no 
official news of the results is expected for some months. The 
local press, however, has stated that the operations of the ex- 
perimental plant have completely fulfilled all expectations and 
have proved that ore can be electrically reduced with a saving 
of two-thirds of the coal used in the old-style blast furnaces. 

There seems to be a feeling among iron manufacturers that 
the experiments are proving the practicability of the process, 
and it is reported that other furnaces are being planned. It is 
hoped that by the end of 191 1 there will be at least four electrical 
blast furnaces in operation, producing at the rate of 30.000 to 
35,000 tons of pig iron per year on 12,000 electric horsepower. 
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S. of A. E. IOOO Strong"' 

Opens 1911 Summer Meeting' 

Announcing the capitulation of rule-of-thumb methods, and estab- 
lishing the reign of classified knowledge, the virile members 
of the Society of Automobile Engineers are gathered at Day- 
ton, Ohio, enjoying the Summer Meeting zvith a ful> pro- 
gram, beginning at 8:30 A.M., Thursday. June 15. with 
President Henry Souther in the Chair. 



Henry Souther, President 



c 



IVILIZATION'S progress may be likened to a vast military cam- 
paign in which each of the distinct elements of development 
occupy the positions of army corps. In the vanguard of the 
column that is steadily moving forward to overcome ignorance and inertia is the Transportation Corps, 
and the leading division is composed of the three brigades that represent the automobile industry. 

On the right of the line is a picked regiment consisting of 816 specially qualified men under the com- 
mand of Colonel Henry Souther, and the command is known as the Society of Automobile Engineers. 

At the present moment the regiment is assembling for action at Fort Dayton, Ohio, where it is believed 
a spirited engagement will take place. Latest reports from the front indicate that the enemy, after a stub- 
born resistance, is yielding and that considerable ground will be gained as a result of the battle that is 
scheduled for to-day, to-morrow and Saturday. Last night a flying column, consisting of all the divisions 
of the Standards Squad, was thrown into the town, and after a conference as to ways and means and 
some discussion as to plans the force is resting on its arms at the Algonquin Hotel. 

The regiment is in splendid shape, having been recruited up to its present strength by Regimental Adju- 
tant Coker F. Clarkson, otherwise general manager of the society, and is equipped to carry on the pioneer 
work of its corps through another heavy campaign. 

Colonel Souther's staff consists of Lieutenant-Colonel Henri G. Chatain, vice-president, and Major R. C. 
Carpenter, second vice-president; Adjutant Clarkson, regimental surgeon; A. H. Whiting, treasurer, and 
Colonels Henry Hess and H. E. Coffin, past presidents. In addition to these there are six captains detailed 
as aides-de-camp, namely, Hermann F. Cuntz, \V. G. Wall, H. F. Donaldson, Henry May, Charles Ethan 
Davis and Howard Marmon. The staff is known as the Council. 

The commissary department, otherwise the finance committee, is in command of Captain H. M. Swet- 
land: the quartermaster's department, or house committee, is commanded by Captain A. J. Moulton ; the 
ordnance department, or the regimental library committee, Lieutenant-Colonel Chatain: ammunition sec- 
tion, or publication committee. Captain H. F. Donaldson ; signal corps, or meeting committee, Captain Swet- 
land, and recruiting bureau, or membership committee, Captain J. G. Perrin. 

The line officers, or chairmen of the various divisions of the Standards Committee, are as follows: 
Captain William H. Barr, in command of Company A, or the sub-division on aluminum and copper alloys ; 
Captain David Ferguson, Company B, the ball and roller bearings division; Captain C. E Davis, Com- 
pany C. the broaches division; Captain G. G. Behn, Company D, the carbureter division; Captain James 
H. Foster, Company E, the frames section squad ; Colonel Henry Souther, the color guard, otherwise the 
iron and steel division ; Captain J. E. Wilson, Company F, or the lock washers division ; Captain A. C. 
Bergmann, Company G, or the springs division, who a 'so is acting commander of the unorganized com- 
pany on the left of line, known as the miscellaneous division. Company H, or the nomenclature division. 



is in command of Captain P. M. Heldt, while 
tubes division, is in charge of Captain H. W. 
tion in the line is next to the colors with 
an effective division in the left wing. Comnany 
Company K, or the wheel dimensions and 



Company I. or the seamless steel 
Alden. Captain Foster, whose sta- 
Company E, is also in command of 
J, or the sheet metals division, 
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Coker F. Clarksrn. General Manager. 



Takes Dayton by Storm 

• Ringing in the New Regime 

charge of Captain \V. P. Kennedy, thus completing the formation. 

Each of the companies has its lieutenants and non-commissioned officers 
and the main body of the regiment is not divided into specific divisions. 
The Old Guard, or main battle line, is composed of over 500 full members of 
the society; the second line is filled with the associate members and the squad 
details, sharpshooters, outposts and pickets are formed from the roster of the 
Juniors. 

All told the society has proved to be a mobile, powerful force and its 
services as advance guard of the automobile division of the Transportation 
Corps in the grand army of civili zation and progress are notable. 

The march of humanity is timed to the drum-beats of the motor exhaust, and it is to this martial music that 
the Society of Automobile Engineers is keeping step. 

The regiment is midway of its seventh year, having been organized early in 1005 for the purpose of investi- 
gation, research, discussion and publication of definite information concerning the perfection of the automobile. 
The first call to the colors witnessed the assembly of a mere handful of progressive, scientific men, but since 
then the organization has received steady additions until to-day the membership mark is approaching 1,000. 

Its home armory is at 1451 Broadway, New York, bu t its outposts are scattered wherever there is a chance for 
action. Truly it represents the vanguard of civilization's march. All progress of mankind has been measured in 
definite terms of transportation facility. The automobile is the last word in transportation and the society is out 
in front of the automobile. 

Just what automobile engineers have accomplished during the past decade is astounding, but a full realiza- 
tion of their triumph only becomes possible when specimens of current manufacture, embodying the latest proved 
conclusions of the engineers, are ranged alongside some of the monstrosities that served as examples of the art 
ten years ago. And yet the "monstrosity" was a road carriage, propelled by a gasoline engine of multiple cyl- 
inders using compression and in conjunction with a clutch device, just as those of to-day. 

The difference, then, between the automobile of 1900 and that of 1912 is not to be found in the fundamental 
principle that covers both. The progress in manufacturing is chiefly to be noted in the improvement of the de- 
tails. There is not a spot in the mechanism of the modern automobile that has not been worked over and experi- 
mented with since the days of clumsy, delicate, fragile cars of the early period. Starting with the materials 
from which automobiles are made, the engineers have traced out and outlined improvements in steel, aluminum, 
iron, copper and brass work. They have planned and designed betterments of the most detailed nature and have 
put them into use. The durability of the modern car is due primarily to the steel that is used in its construction 
and since the formation of the Society of Automobile Engineers the steel used in American cars has been radi- 
cally altered from that which was used in the pioneer days. Responsibility for this measure of advancement is 
due solely to the work of the society through its membership. 

Motor efficiency has been increased in a hundred different ways, each of which had its inception in the deliber- 
ations of the society and the working of the minds of its members. Frames have been lightened and strength- 
ened : springs have been largely improved ; gears have been changed in design and a score of mechanical proc- 
esses have been made simpler. Carburetion is no longer a gamble and ignition is something better than a des- 
perate chance. Lubrication is neither a feast nor a famine as it used to be. Externally the trim, long-lined, 
fore-door body of to-day bears only a faint resemblance to the rear-door tonneau effect that was so popular a 
few years ago, thus bearing witness to the achievements of the Automobile Engineers. 



All these things mean that the 
balancing the details of construction to 
evidence of their achievements is to be 

When the S. A. E. had a membership 
world generally. When the roll was 



engineers have been busy balancing and counter- 
produce the highest types of results. The concrete 
seen in the modern car. 

roll of 100 it was looked upon with curiosity by the 
swelled to 200 the impression seemed to prevail that 
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ILarge Roster 

From BaReir's Dozen to 



Among the "Old Guard'' members 

it was astonishing that so many well educated men could find 
anything of sufficient importance in the making of automobiles 
to demand their enthusiastic attention. Now that the list carries 
nearly 1,000 names of men who are earnestly engaged in planning 
detailed improvements for automobiles and in building them ac- 
cording to their ideas, the world sits up and takes notice. 

If any engineering body whose field is limited to one direction 
of endeavor can command the membership of 1,000 learned 
scientists and active construction agencies the field must be of 
much importance to the race and to civilization, because never 
before in the history of the world has there been any such 
interest in such a narrow subject. 

It simply means that the size of the Society of Automobile 
Engineers shows the gigantic measurements of the industry it 
represents. If the society instead of growing lustily should show 
a decrease in membership, it would prove that either the manu- 
facture of automobiles had reached its climax of perfection or 
that the industry was entering a decline. 



Aiikl, Wm. F 1274 Ontario St., Cleveland, O. 
Ackee, Emu. W., Liggett Sprang & Axle Co., Cleveland, O. 
Aitkin W. J., 15 North 5th St., Camden, N. T. 
Akin, Feed. A., 716 Judson Ave., Evanston, 111. 
Albobn, F. G., Locomobile Co. of America, Bridgeport, Conn. 
Alobn, H. W., 33 Warren Ave., E., Detroit, Mich. 
Alexander Ludwell B., 223 W. 46th St., New York City. 
Allen, Waltee H., B. F. Goodrich Co., Akron, O. 
Allyne, Edmond E., Aluminum Casting! Co., Cleveland, O. 
Andeeson, D. E., Clark Delivery Car Co., Grand Crossing, Chicago, 111. 
Andeeson, H. B., Winton Motor Carriage Co., Cleveland, O. 
Andeeson, Haeold N., Speedwell Motor Car Co., Dayton, O. 
Andeeson, Ross, American Locomtive Co., Providence, R. I. 
Andeeson, We. R., Anderson Forge & Machine Co., Detroit, Mich. 
Anoee, Beenaed F., Streator Motor Car Co., Streator, 111. 
Anclada, Joseph A., 218 Webster Ave., Brooklyn, N. Y. 
Angelino, Jas. C, 4331 Broadway, Orone Park, N. Y. 
Apple, V. G., 308 N. Broadway, Dayton, O. 
Aenold, Edwin E., Metal Products Co., Detroit, Mich. 
Aull, J. J. The Lunkenheimer Co., Cincinnati, O. 
Bacon, Geo. M.. Anderson Carriage Co., Detroit, Mich. 
Bailey, Beetbam, Hotel Berkeley, Minneapolis, Minn. 
Bakee, Eele K., Universal Rim Co., Chicago, 111. 
Bakeb, Waltee C, American Ball Bearing Co., Cleveland, O. 
Baldwin, Hiniy S.. General Electric Co., West Lynn, Mass. 
Balough, Chaeles, Kelly Motor Truck Co., Springfield, O. 
Bannistee, Haeey B., Muncie Wheel Co., Muncie, Ind. 
Babba, William P., Midvale Steel Co., Philadelphia, Pa. 
Baekee. F. W., 50 Ckurch St., New York City. 
Babe, We. H., Lumen Bearing Co., Buffalo, N. Y. 
Baetlett, E. J., Long Arm System Co., Cleveland, O. 
Babton, Heney L., Metal Products Co., Detroit, Mich. 
Bassett, Haeey H., Weston-Mott Co., Flint. Mich. 
Bate, John W., Mitchell Lewis Motor Co., Racine, Wis. 
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of the SoAoE 

THo^uisamvd Iini Five Years 



Hates, Chester T., Lenox Motor Car Co., 3368 Washington St., Jamaica 
riains, Mass. 

Batzell, Eugene P., Speedwell Motor Car Co., Dayton, O. 

Baylor, A. K., 103 Park Ave., New York City. 

Beach, Edward W., Manufacturing Foundry Co., Waterbury, Conn. 

Bee, Wh. G., Edison Storage Battery Co., Orange, N, J. 

Beecropt, David, Motor Age, Chicago, 111. 

Beemer, Frank, 1146 N. 63d St., Philadelphia, Pa. 

Behn, Guido G., Hudson Motor Car Co., Detroit, Mich. 

Belcher, Edward B., Pittsfield, Mass. 

Bennett, George W., Wilbys-Overland Co., Toledo, O. 

Bentley, Wilton, Universal Electric Storage Battery Co., Chicago, 111. 

Bergmann, Albert C, Fiat Automobile Co., Poughkeepsie, N. V. 

Berger, Ferdinand H., Oakland Motor Car Co., Pontiac, Mich. 

Biddle, Wm E., Biddle & Smart Co., Amesbury, Mass. 

Bijur, J., 122 60th St., New York City. 

Bill, Harry L., Metzger Motor Car Co., Detroit, Mich. 

Billings, F. C, Hartford, Conn. 

Kirdsall, E. T., Room 709 Ford Bldg., Detroit, Mich. 

Blanchard, Frederick W., Faulkner-Blanchard Motor Car Co.. Detroit, 
Mich. 

Bloss, Gilbert, Springfield Metal Body Co., Springfield, Mass. 
Blouch, Earl. Aluminum Company of America, Pittsburgh, Pa. 
Blue, C. F., Jr., Crucible Steel Co. of America, Detroit, Mich. 
Booth, Clement, Standard Roller Bearing Co., Philadelphia, Pa. 
Born holt, Oscar C, 143 Lafayette Boulevard, Detroit, Mich. 
Borovitz, Joseph, 2422 Prospect Ave., Cleveland, O. 
Boulin, Camilli H., American Locomotive Co., Providence, R. 1. 
Bourqoin, Jakes F., Paige Detroit Motor Car Co., Detroit, Mich. 
Bowersox, Geo. G., Fort Wayne Auto-Motor Co., Fort Wayne, Ind. 
Bowman, Lee H., Carnegie Steel Co., Pittsburgh, Pa. 

Boynton.F. R., Providence Autogenous Welding Co., Borden & Hospital 

Sts., Providence, R. I. 
Braman, Charles E.. 386 West Milwaukee Ave., Detroit, Mich. 



General Manager Clarkson at work 



But as each roil-call of the members discovers new names on 
the roster and finds the Old Guard solidly in place, it means that 
the industry is still growing and that perfection, like the pot 
of gold at the end of the rainbow, is still to be striven for. 

Entirely aside from its own profits, the automobile industry 
has made possible even larger cities than we now have; it has 
spelled health to hundreds of thousands ; it has proved the com- 
mercial life-preserver for many a business enterprise; it has 
increased with vast power the value of suburban real estate and 
has brought the farm into close contact with the centers of human 
energy. Commercially it is displacing the horse, which means a 
saving of millions of dollars and increased efficiency over the 
horse service. It also means improvement of general health by 
reason of the approaching elimination of old Dobbin, for the 
horse has been demonstrated to be a menace to health. It has 
made the out-of-the-way places accessible to trade, and in that 
measure has stimulated selling and buying and broadened the 
market for merchandise. But in the largest possible measure the 
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A. L. Riker, past president 

automobile is a medium of education. It brings people into con- 
tact with one another and each time it breaks down a barrier 
between sections of the United States or other States in the 
world, in just that much it shows its most valuable purpose to 
humanity at large. * 

The automobile of to-day has been made possible by the engi- 
neers and too much credit for its present stage cannot be given 
to such a body as the S. A. E., and whatever may be done in the 
future to still further develop and improve the automobile must 
be credited in liberal measure to the society. To-day it stands 
for the motive force behind the industry and with all the well- 
timed precision of the machinery with which its members work 
it is moving forward resistlessly. 

Its first chief was A. L. Riker, who served two terms as presi- 
dent. Mr. Riker was succeeded by Thomas J. Fay, who in turn 
was followed by Henry Hess. Howard E. Coffin served as 
executive officer of the society last year, and for 191 1 Henry 
Souther is at its head. 

Each succeeding general meeting of the society proves to be 
larger and more important than any of those that have preceded 
it and it is well within the bounds of reason to predict that the 
Dayton meeting will set still another new mark. 

The program, which has been printed in full in The Automo- 
bile contains many topics of much moment to progress. Particu- 
lar emphasis has been properly laid upon the broad subject of 
standardization and the presentation of the reports of its sub- 
divisions will occupy the major portion of time allotted to the 
convention. These will be interesting as showing the exact stage 
at which the idea of general standardization stands to-day. 



SoutHer Emphasizes 

Standardization Work 

Henry Souther, president of the Society of Automobile En- 
gineers, calls attention In the great work already accom- 
plished by the organisation and outlines the plans for the 
future. He is an ardent advocate of standardization, urges 
forward the work to that ureal end, and discusses the re- 
sults of the deliberations of the various divisions of the 
Standards Committee. 

THE Standards Committee of the Society of Automobile 
Engineers, when it began work about a year ago, soon 
found that it had a tremendous task ahead of it. No- 
body ever tried to do 50 much standardizing before. The differ- 



19 Great 



Bud, Preston H.. Alden Sampson Mfg. Co., Detroit, Mich. 
Br esse, S. S., 311 Madison Ave., New York City. 
Bremer, F. G., Clinton Motor Car Co., Clinton, Ont. 
Bernnan, Patrick H., Brennan Motor Car Co., Syracuse, N. Y. 
Breypocle, John W., 756 7th Ave., New York City. 
Bristol, Wm. H., The Bristol Co., Waterbury, Conn. 
Brockway, C. P., Inter-State Automobile Co., Muncie, Ind. 
Brown, Aux. T., Syracuse, N. Y. 
Brown, H. H., 739 Boylston St., Boston, Mass. 

Brownlee, D. T., The F. W. Spacke Machine Co., Indianapolis, Ind. 
Brush, A. P., Buick Motor Co., Flint, Mich. 

Buck Walter, Tracy V., c/o B. F. Wood, Pennsylvania Railroad, Alioona, 
Pa. 

Burgess, Frank, Boston Gear Works, Norfolk Downs, Mass. 

Cameron, W. H Willys-Overland Co., Toledo, O. 

Carney, Frank D., Pennsylvania Steel Co., Steelton, Pa. 

Carpenter, Rolla C, Sibley College, Ithaca, N. Y. 

Case, George S., Lamson & Sessions Co., Cleveland, O. 

Cave, Henry, Autogenous Welding Co., Springfield, Mass. 

Chalmers, Hugh, Chalmers Motor Co., Detroit, Mich. 

Chapin, H. W., Browne-Lipe-Chapin Co., Syracuse, N. Y. 

Charavay, Frederick, Requa, Coles Co., 517 West 21st St., New York City. 

Chase, Herbert, 610 W. 183th St., New York City. 

Chase, J. C, 381 Fourth Ave., New York City. 

Chase, T. P., Room 611, Y. M. C. A., Detroit, Mich. 

Chatain, Henri G., General Electric Co., Schenectady, N. Y. 

Churchward, Alex., General Electric Co., 30 Church St., New York City. 

Cilley, Raymond, 1518 76th St., Brooklyn, N. Y. 

Clamer, G. H., Ajax Metal Co., Philadelphia, Pa. 

Clarke, Carl L., Driggs-Seabury Ordnance Corp., Sharon, Pa. 

Clark, George Pope Mfg. Co., Westfield, Mass. 

Clark, Tames H., Buick Motor Co., Flint, Mich. 

Clark, L. K., Bristol, R. I. 

Clarkson, Coker F., 1451 Broadway, New York City. 
Clas, Angelo R., Falls Machine Co.. Sheboygan Falls, Wis. 
Clayden, Arthur Ludlow, Editor "The Automobile Engineer," 

Queen St.. London, W. C, England. 
Clemens, C. E., 2414 Superior Ave., N. W., Cleveland, O. 
Clendenin, John C, 86 Ocean St., East Lynn, Mass. 
Clough, Albert L., 303 Kennard Bldg., Manchester, N. H. 
Coapman, John, E. M. F. Co., Detroit, Mich. 
Coffin, Howard E., Hudson Motor Car Co., Detroit, Mich. 
Colburn, Herbert C. Colburn Automobile Co., Denver, Colo. 
Cole, John C, Fisk Rubber Co., Chicopee Falls, Mass. 
Coler, Ernest, Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 
Collier, William rl., Southern Motor Works, Nashville, Tenn. 
Collord, L. W., 303 Sargeant St., Hartford, Conn. 
Conant, W. H., Washington Motor Vehicle Co., Washington, D. C. 
Conovbr, Edwin K. t Watson Machine Co.. Paterson, N. J. 
Conwell. J. S., United Motors Los Angeles Co., Los Angeles, Cal. 
Cooke, Frank W., 176 Sargeant St., Hartford, Conn. 
Cooke, Geo. W., The Pierce-Arrow Motor Car Co., Buffalo, N. Y. 
Cookingham. DeWitt C, Rauch & Lang Co., Cleveland, O. 
Corbin, Wilbur R., W. A. Wood Auto Mfg. Co., Kingston, N. Y. 
Corcoran, Thomas J., Corcoran Lamp Co., Cincinnati, O. 
Covert, fi. V., Covert Motor Vehicle Co v Lockport, N. Y. 
Cox, Claude E., 2609 Hennepin Ave., Minneapolis, Minn. 
Cox, Henry C, Michigan Magneto Co., Detroit, Mich. 
Crane, Henry M., 532 Fifth Ave., New York City. 
Creighton, Paul L., Great Western Automobile Co., Peru, Ind. 
Cross, Charles Clark, Chalmers Motor Co., Detroit, Mich. 
Cross, George S., Northway Motor & Mfg. Co., Detroit, Mich. 
Crowley, John A., 120 Liberty St., New York City. 
Croxton, Herbert A., The Consolidated Motor Car Co., Cleveland, O. 
Croy, Harold L., Inter-State Automobile Co., Muncie, lno. 
Cumner, Arthur B., 23d and Market Sts., Philadelphia, Pa. 
Cuneo, Charles, Connecticut Tel. & Elec. Co. Meriden, Conn. 
Cuntz, Hermann F., 7 E. 42d St.. New York City. 
Curtis, Edw. W., Jr., General Vehicle Co., Long Island City, 
Dahlquist, Chas. S., International Harvester Co., Akron, O. 
Dalton, H., Whiting Motor Car Co., Flint, Mich. 
Darby, John, 7 E. 42d St., New York City. 
Davies, E. R., 2 No. 9th St., Newark, N.J. 
Davies, Charles Ethan, Warner Gear Co., Muncie, Ind. 
Davis, Frank S., 386 E. Market St., Akron, O. 
Davis, H. P., Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Davis, Wm. Morris, 556 Jefferson Ave. E„ Detroit, Mich. 
Dean, Arthur M., Matheson Motor Car Co.. Wilkes-Barre, Pa. 
Dean, Peter Paul, Diehl Mfg. Co., 90 Prince St., New York City. 
Decker, Frederick T., Jenkins Motor Car Co., Rochester, N. Y. 
Deeds, Edward A., National Cash Register Co., Dayton, O. 
DeJarney, Marcel E., Ill Grosvenor Road, Pimlico, London, Eng. 
Delling, E. H., Maytag Mason Motor Co., Waterloo, Iowa. 
DbI-eei'w, Adolph L., Cincinnati Milling Machine Co., Cincinnati, O. 
Demmler, John, Clark Power Wagon Co., 509 Capitol Ave., Lansing, Mich. 
Dietrich, L. M., 2 Rector St., New York City. 

Dixon, Archibald L., General Vehicle Co., Long Island City, N. Y. 
Dixon, Edward, Thos. B. Tcffery Co., Kenosha, Wis. 
Dodge, H. P., Ohio Electric Car Co., Toledo, O. 
Donaldson, H. F.. 231 West 39th St., New York City 
Dorris, Geo. P.. Dorris Motor Car Co., St. Louis, Mo. 
Doty, A. J., Edison Storage Battery Co., Orange, N. J. 
Dow, Alexander, Dow Rim Co., 1783 Broadway, New York City. 
Driggs, L. L., L. L. Driggs & Co., 90 West St, New York City. 
Drummond, R. S., 89 Marston Ave., Detroit, Mich. 
Duckworth, Arthur N., 14 Medford St., Boston, Mass. 
Duesenberg, Fred. S.. 1119 West 23d St., Des Moines, Iowa. 
Dugrey, Arthur. Holley Bros. Company, Detroit, Mich. 
Dunham, Geo. W., Chalmers Detroit Motor Co., Detroit, Mich. 
Dunk, Alfred O., Autoparts Mfg. Co., Detroit, Mich. 
Dunn, J. Jay, Shelby Steel Tube Co.. Ellwood City, Pa. 
Dunston, Wayne E., Dayton Motor Car Co., Dayton, O. 
Di-Puv, Harry W. Polack Tyre Co., Jeannette. Pa. 
Durye*, Chas. E., Reading, Pa. 
Dyke, A. L., 3974 Washington St., St. Louis. Mo. 
Kberhardt, F. L., Gould & Eberhardt, Newark, N. J. 
Edison, Thomas Alva, West Orange, N. J. 
Edwards, Francis E.. Chicago School of Motoring, 
Chicago, III. 

Edwards, H. J.. Dayton Motor Car Co., Dayton, Ohio. 
Ehle. A. H.. Baldwin Locomotive Works, Philadelphia. Pa. 
Ehler. Edward, The Crosby Co., Buffalo, N. Y. 
Ehrman, Edwin H.. Chicapo Screw Co., Chicago, 111. 
F.llis, Burton C... 156 Park St., Medford, Mass. 
Ellsworth. John M.. 723 Lexington Ave., New York City. 
Ent7, Justus B., The White Company, Cleveland. (). 
F.rickson. C. A.. I.ozier Motor Co.. Detroit. Mich. 
Eveland. S. S.. 2226 Land Title Bldg., Philadelphia. Pa 
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Faurote, Fay L., C. H. Fuller Co., 510 Ford Bldg., Detroit, Mich. 
Fay, Thos. J., Tht Automobile, 231 W. 39th St., N. Y. City. 
Fay. William, 1614 Chemical Bldg., St. Louis^ Mo. 
Fbnd, Roland S., Woods Motor Vehicle Co., Chicago, 111. 
Ferguson, David, Pierce-Arrow Motor Car Co., Buffalo. N. V. 
Fsuis, Frank E., Massnick-Phipps Mfg. Co., Detroit, Mich. 
Field, H. George, Sibley Quarry Co., Sibley, Mich. 
Firestone, J. F., Columbus Buggy Co., Columbus, O. 
Fliess, R. A., 99 Claremont Ave., New York City. 
Foljahbe, E. S., 49th and Market Sts., Philadelphia, Pa. 
Foed, Bruce, Electric Storage Battery Co., Philadelphia, Pa. 
Ford, Henry, Ford Motor Co., Detroit, Mich. 
Forrest, Wm. V., Howard Motor Car Co., Galion, O. 
Foster, C. H., Gabriel Horn Mfg. Co., Cleveland. O. 
Foster, Takes H., Hydraulic Pressed Steel Co., Cleveland, O. 
Frank, F. C, Rapid Motor Vehicle Co.. Pontiac, Mich. 
Franouist, G. E., Simplex Automobile Co., 614 E. 83d St.. New York City. 
Frederick, Walter A., Continental Motor Mfg. Co., Muskegon, Mich. 
Freeman. Lowell C, Federal Motor Truck Co., 554 Kirby Ave., West 
Detroit. Mich. 

French, Edmund L,, Sanderson Bros. Works, Crucible Steel Co. of Amer- 
ica, Syracuse, N. Y. 
Fretz, E. S., Light Mfg. & Foundry Co., Pottstown, Pa. 
Friend, O. C., Mitchell-Lewis Motor Co., Racine, Wis. 
Frith, Asthur J., Armour Institute of Technology, Chicago, 111 
Froelich. Clarence H., Velie Motor Vehicle Co., Moline, III. 
Fuller, George B., Olds Motor Works, Lansing, Mich. 
Fuller, George F., Wyman & Gordon Co., Worcester. Mass., 
Funk, Richard W.. 310 Park Ave., Weehawken, N. J. 
Furness, Radclyffe, Midvale Steel Co.. Philadelphia, Pa. 
Gaeth, Paul, Gaeth Auto. Co., Cleveland, O. 
Gammeter. John R.. B. F. Goodrich 1 Co., Akron, O. 
Garceau, Harry J., Warner Gear Co., Muncie, Ind. 
Garretson. R. G., Bartholomew Co., Peoria, 111. 
Garrod. W. J., 6421 Parnell Ave., Chicago, III. 
Geldart. W. Edwin, Michigan Buggv Co.. Kalamazoo. Mich. 
Gemmer, G. A., Gemmer Mfg. Co., Detroit, Mich. 
Georges, E. T., Brush Runabout Co., Detroit, Mich. 
Gibson, Hugo C, 806 11th Ave., New York City. 
Gillette, H. W., Aluminum Castings Co.. Detroit. Mich. 
Girl, Christian, 2414 Superior Ave., N. W., Cleveland. O. 
Glass. Edgar T., The Stanley Works, New Britain. Conn. 
Goidie. Rowland T., Chalmers Motor Co., Detroit, Mich. 
Golden, Asher, 1779 Broadway, New York City. 
Gormully. A. R., U. S. Motor Co., New York City. 
Gould, J. H.. 'McCord Mfg. Co., Detroit. Mich. 
Grabowsky, Max H., Grabowsky Power Wagon Co., Detroit. Mich. 
Graham, D. F.. New Departure Mfg. Co., Ford Bldg., Detroit. Mich. 
Gramm. B. A., Gramm Motor Car Co., Lima, O. 
Gray, B. D., 69 Keene St.. Providence, R. I. 
Gray. William, Gray & Davis, Amesbury, Mass. 
Greexick, Arthur A., McCord Mfg. Co., Detroit. Mich. 
Gruenewald, Eugene. Moline Automobile Co., East Moline, 111. 
Gre'ter, Charles R., Central St., Saugus, Mass 
Gruenefeldt, Emil. Baker Motor Vehicle Co.. Cleveland. O. 
Grundy, Geo. H„ Crucible Steel Co., 420 Canal St.. New York City. 
Gvider, John F.. Pierce-Arrow Motor Car Co.. Buffalo, N. Y. 
Guilder, W. C, Mack Bros. Motor Car Co., Allentown. Pa. 
Gurnet, Erving R.. Ralph L. Morgan Co.. Worcester. Mass. 
Guthrie, George H., Muncie Gear Works, Muncie. Ind. 
Fackethal, Paul F.. Maytag-Mason Motor Co., Waterloo. la. 
Hatashita, Sezo, 112 Hawthorne Ave., Detroit, Mich. 
Hai.blieb, Edward A., North East Elec. Co., Rochester. N. Y. 
Halblieb, Joseph C, North East Elec. Co.. Rochester. N. Y. 
Hall, Edwin R., Goodyear Tire & Rubber Co., Akron. (). 
Hall, Morris A., Motor Truck, Times Bldg.. Pawtuckct, R. I. 
Halford, Julian A., 35 Claremont Ave., New York City. 
Halladay, C. I., Lewis Spring and Axle Co.. Tackson. Mich. 
Hai.laday, Lewis B., Staver Carriage Co., Chicago, 111. 
Hanauer. Thomas D.. 461 10th Ave.. Long Island City, N. Y. 
Hanks, Henry M., Standard Roller Bearing Co., Philadelphia, Pa. 
Haralson, Jonathan. Hutchison Laboratory, 50 Church St., New York 
Habbold. Joseph P., B. C. K. Motor Car Co., York. Pa. 
Hart. Maxwell S., Corbin Motor Vehicle Corp., New Britain, Conn. 
Hartman, G., York, Pa. 

"askeil, Adam L., Valentine 4 Co., 257 Broadwav. New York City. 
Hass. H. J., Peru Auto Parts Mfg. Co., Peru. Ind. 
Fasselkus, Wm., P. O. Box 671, New Britain, Conn. 
Hastings. C. L„ 324 Frick Bldg., Pittsburg, Pa. 
Haynes, Elwood, Havnes Automobile Co., Kokomo. Ind. 
Haywabd. Chas. B., Bartlett-Orr Press, New York City. 
Ha7ard, Geo. E., Hazard Motor Mfg. Co., Rochester, N. Y. 
Heald, James N.. Heald Machine Co., Worcester, Mass. 
Hegardt. A. E., 211 N. Stillman St., Philadelphia. Pa. 
Heins. Otto, 223 W. 46th St., New York City. 
Heinsohn, Edwin, Standard Welding Co., Cleveland, O. 
Heinze, John O., Heinze Electric Co., Lowell, Mass. 
Heising. George F., Moon Motor Car Co., St. Louis, Mo. 
Heldt. P. M.. Grand View, Nyack, N. Y. 

Hkrreshoft, Charles F., Herreshoff Motor Co., Detroit, Mich. 

Herreshopf, William S., 223 W. 109th St., New York City. 

Hereon, James H. ( Engineers' Bldg., Cleveland, O. 

Hbrtner, John H.. 2180 W. 25th St., Cleveland, O. 

Herzog. J. A., Deal Motor Vehicle Co., Jonesville, Mich. 

Hess. Henry, 2100 Fairmount Ave., Philadelphia. Pa. 

Hewitt, Edward R., 10 E. 31st St., New York City. 

Hickey, Geo. N., 12 Smith Ave., Detroit, Mich. 

Hinckley, C. G, 3026 Grand Boulevard, W., Detroit. Mich. 

iTinsman Edward E., The Pope Mfg. Co., Westfield, Mass. 

Hogle, W. M., Alden Sampson Mfg. Co., Detroit, Mich. 

Hokanson, Martin, Iron City Testing Laboratory, Pittsburgh. Pa. 

Holland, Walter E., Edison Storage Battery Co., Orange, N. J. 

Holley, G. M., Holley Bros. Co., Detroit, Mich. 

Holmes, Arthur, 219 Lancaster Ave., Syracuse, N. Y. 

Holsman, H. K., Inudependent Harvester Co., Piano, 111. 

Homeier, George T., Lion Motor Car Co., Adrian, Mich. 

Horning. Harry LeVan, Waukesha Motor Co., Waukesha. Wis. 

Hovey, William S.. Sheffield Car Co.. Three Rivers, Mich. 

Howe, F. D., 333 75th St., Brooklyn, N. Y. 

Hubbell, Lindley D, Pope Mfg. Co., Hartford, Conn. 

Hudson, W. R., 54 Ring St., Providence, R. I. 

Huff, Daniel. Packard Motor Car Co., Detroit, Mich. 

Hupp, Russell, Packard Motor Car Co.. Detroit, Mich. 

Hughes. F. G., 19 Woodland St.. Bristol. Conn. 

Humphrey, S. H., Lion Motor Car Co., Adritn. Mich. 

Humphreys, Charles H. t W. A. Wood Auto Mfg. Co.. Kingston, N Y. 

Hunnings, S. V., Schenectady. N. Y. 




Howard E. Coffin, past president 



ent industries that enter into the construction of an automobile 
make the number of committees or divisions look very large. 
But there is enough work for every one of those divisions, and 
more. The program of the Standards Comm'ttee is not a fixed 
one. It cannot be until the work is older. The Society is par- 
ticularly fortunate in getting the interest and assistance of good 
men in the industry. They have come forward and given their 
time and attention to correspondence and meetings in a way 
that is very gratifying indeed. From a more or less lukewarm 
enthusiast I have long since become a very warm one for the 
whole project of Standardization. It is needed, and there is 
no better proof that it is needed than the character of the cor- 
respondence and meetings that have been had. 

The consumer and the producer are both interesting the com- 
mittees as far as possible. The work of the committees embodies 
consideration of the views and necessities of both. In some 
cases there must be a compromise between the views of the 
consumer and those of the producer. 

In many cases that compromise is the best thing that can be 
had. 

Steel Specification — The specifications recommended by the 
Iron and Steel Division are written on a chemical rather than on 
a physical basis. This involves an endless discussion among 
engineers. The physical specification is probably not as definite 
as the chemical specification. It is not fair to specify both 
chemically and physically. It is well enough to specify impuri- 
ties and their physical results, but not complete analysis as to 
carbon, manganese and the alloying elements, if such be used, 
because then the steel maker cannot always produce the goods; 
that is, the chemical and the physical requirements may conflict. 
It seems easy enough to say, "Yes, we want ten carbon and we 
want 40.000 elastic limit," but pretty soon along comes some 
engineer who says he wants ten carbon and 80,000 elastic limit. 
This is an exaggeration, of course, but those things haonen. He 
may ask for twice the elongation that he ought to: perhans that 
elongation is obtained at times, but to obtain it commercially is 
absolutely out of the question. The characteristic of a steel that 
may he expected may be stated, but it is impossible to lay down 
anything like a standard on what will happen. 

It is not possible to instruct exactly as to best treatment. Se- 
quences of operations desirable to produce certain results can be 
mentioned, but it cannot be said that a piece shall be quenched 
at exactly 1,400 degrees Fahrenheit in an oil bath. The volume 
of the piece cuts some figure, as likewise does the temperature 
of the oil, the shape of the piece and its previous history. Cov- 
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ering all of the various points would not constitute a group of 
standards, but almost a history of the state of the art, and per- 
haps be very confusing to those trying to use it. We could say, 
"Here is a specification with less than .01 per cent, phosphorus 
and sulphur." That is the best that can be produced commer- 
cially. It will cost money to buy it, and the improvement as re- 
gards usage in the automobile can be found in a laboratory, but 
hardly in any other way. 

There are a certain number of steels which are used as pur- 
chased. It might be well to draw physical specifications for them. 
But the steelmaker will say : "You must use them as purchased ; 
otherwise I do not guarantee results." In the case of a hard- 
ened gear the steel-maker would not accept the physical specifica- 
tions and guarantee what the hardened steel woulj be, because 
that depends entirely on the treatment the gear gets. 

Miscellaneous Matters — The A. L. A. M. horsepower formula 
has served pretty well. At any rate it is a comparative basis, 
and as far as it goes is a fair measure of the relative size of 
two engines. Experience shows that it is not an absolute meas- 
ure; that possibly a long-stroke motor may develop more power, 
but so far there has been no strenuous call for a change. 

The question of a formula for taxation should not rest on the 
A. L. A. M. formula. The attitude taken now leads to a formula 
that will measure up real horses as well as imaginary horses, and 
that is going to be a difficult thing. Wide tires should be used 
on all wheels that are shod with steel. In Massachusetts such a 
law has been fairly well lived up to. In other States it is a dead 
letter, though it may stand on the statutes. 

The question of limits of tolerance for screw threads is still 
in the air, and those we must have. There is a set of standard 
master gauges formerly belonging to the A. L. A. M. now the 
property of the S. A. E. But even that is incomplete as to fits — 
tolerance, in other words. Also relating to screws, we find that 
there is no standard except the United States standard for 
screws of more than 1 inch diameter. We are getting into that 
range of screws which must be covered in fine threads. 

We have a pretty good precedent in the work of the Master 
Car Builders' Association in standardizing axle sizes for various 
capacities of freight cars. It is quite possible that we lack the 
experience at this time to duplicate that work in the freight 
automobile field. I look upon it as something that should be 
worked for, that we should correct as rapidly as possible and see 
what can be done in that direction. Is there any objection to 
standardizing the distance between spring seats and the gauge? 
Those seem like two very simple points. Are they as simple as 
they seem? 

The Society of Automobile Engineers will find a fitting answer 
to this and many other questions. Its future is a great one. 
There could hardly have been more conspicuous success than 
that which recently attended the efforts of the Society of Auto- 
mobile Engineers' Sub-committee on Wheel Dimensions for Solid 
Rubber Tires to untangle for the tire manufacturers, the car 
makers, the engineer and the user the seemingly unsolvable knots 
in the interchangeability of delivery wagon and truck tires. 

This is but a single instance of what the Society of Automo- 
bile Engineers has done and will do in, and doubtless as a result 
of, its straightforward, fair-minded, far-seeing policy. 



Membership Has Shoulder 
to the Wheel 

Howard E. Coffin, past president of the Society of Automobile 
Engineers and vice-president of the Hudson Motor Car 
Company, presents his views of the work that is being done 
by the society, reflecting the good that is to be derived there- 
from, and pointing out that the automobile is a z'irile factor 
in modern civilisation. 

WORKING shoulder to shoulder within its membership, the 
Society of Automobile Engineers holds many of the 
brightest minds of the motor car and allied business lines. As 



Hussby, P. L., Superior Ave. and 83d St., Cleveland, O. 
Hutchison, M. R., SO Church St., New York City. 
Hutton, F. R„ 257 W. 86th St., New York City. 
Jackson, R. B., 1091 Chaplain St., Detroit, Mich. 
Jacobson, Edward B., Jacobson Brandow Co., Pittsfield, Mass. 
Jambs, Frederick A., 339 Third Ave., Detroit, Mich. 
Jardine, Robert, Thos. B. Jeffrey Co., Kenosha, Wis. 
Jeffery, Charles T., Kenosha, Wis. 
jencick, Stephen Portchester, N. Y. 

Jerome, H. M., E. R. Thomas Motor Car Co., Bpffalo, N. > . 

Johnson, Daniel E., Hartford, Conn. 

Johnson, Frank, Cadillac Motor Car Co., Detroit, Mich. 

Johnson, Ray Prbscott, Warner Gear Co., Muncie, Ind. 

Jones, Frank H., Warner Gear Co., Muncie, Ind. 

Kebler, Leonard, Ward-Leonard Electric Co., Bronxville, N. Y. 

Kehoe, Thos. _T., Kinsey Mfg. Co., Toledo, O. 

Kelly, Wm.. Metzger Motor Car Co., Detroit, Mich. 

Kenen, L. C., 2136 John R. St., Detroit, Mich. 

Kennedy, Harold H., 2339 No. Capitol Ave., Indianapolis, Ind. 

Kennedy, W. P., Hotel Flanders, 133 W. 47th St., New York City. 

Kenney, Edward F., Cambria Steel Co., Johnstown, Pa. 

Kent, A. A., 46 N. 6th St., Philadelphia, Pa. 

Ksrr, Harry H., Boston Gear Works. Norfolk Downs Mass. 

Kerr-Thomas, Huch, Pierce-Arrow Motor Car Co., Buffalo, N. Y. 

Kino, Charles B., 814 Jefferson Ave., Detroit, Mich. 

Kino, W. P., Aluminum Castings Co., Cleveland, O. 

Kinsby, Isaac, Kinsey Mfg. Co., Toledo, O. 

Kirkham, Chas. B., Kirkham Motor Mfg. Co., Bath. N. Y. 

Kliesrath, Victor W., Bosch Magneto Co., 223 W. 46th St.. New York 

Kline. James A.. B. C. K. Motor Car Co., York, Pa. 

Kneip, Walter F., H. H. Franklin Mfg. Co., Syracuse, N. Y 

Knights, Arthur A., Mass. Machine Shop, Inc., Worcester, Mass. 

Koenic, Arnold C, 550-556 Brandies Theatre Bldg., Omaha, Neb. 

Krarup, M. C. 139 E. 53d St., New York City. 

Krysitz. Louis, Lorriine and Ostego Sts., Brooklyn, N. Y. 

Kuhn, Geo. F., C. W. Kelsey Mfg. Co., Hartford, Conn. 

Lacy, V. E., Jr., James Cunningham Son & Co., Rochester, N. Y. 

I. add. Walter M., Pierce-Arrow Motor Car Co., Buffalo, N. Y. 

Landau, David, 1779 Broadway, New York City. 

Lane. Ralph S., Hyatt Roller Bearing Co., Detroit, Mich. 

Lansdbn, J. M., Jr., Hotel Cumberland, New York City. 

Lansing, Chas. W., Plattsburg Press^ Plattsburg, N. Y. 

Lapointe, J. N., Lapointe Machine Tool Co., Hudson, Mass. 

Law, F. A., Findlay Motor Co., Findlay, O. 

Lawrence, C. L. Bay Shore, N. Y. 

Lawrence, Ned, Pope Mfg. Co., Hartford, Conn. 

Lea, Edward S., Brighton, Montgomery Co., Maryland. 

Leland, H. M.. Cadillac Motor Car Co., Detroit. Mich. 

Leverton, Arthur C, Brush Runabout Co., Detroit, Mich. 

Lewis, Ralph G., Carhartt Automobile Corp, Detroit, Mich. 

Litchfield, Paul W., Goodyear Tire & Rubber Co., Akron, O. 

Little, Arthur D., 93 Broad St. Boston, Mass. 

Little, W. H., Buick Motor Car Co., Flint, Mich. 

I.oeffler, Fritz, Manheim, Waldof, Germany. . 

Lloyd, Robt. McA., General Vehicle Co., Long Island City, N. Y. 

Loomis, G. J., Speedwell Motor Co., Dayton, O. 

Lothrop, Marcus T., Halcomb Steel Co., Syracuse, N. Y. 

Lougheed, Victor, Aero Club of Illinois, 240 Michigan Ave, Chicago, III. 

Lowe, Wm. V., 27 Mechanic St., Fitchburg, Mass. 

Lucke, Charles E., Columbia University, New York City. 

Lunn, Ernest, Commonwealth Edison Co., 139 Adams St., Chicago, 111. 

MacFarland, H. B., A., T. & Santa F6 Shops, Topeka, Kan. 

McComb, Henry G., Pennsylvania Auto Motor Co., Bryn Mawr, Pa. 

McCue, C T., The McCue Co., Hartford, Conn. 

McCutcheon, C. A., Salisbury Wheel & Mfg. Co., Jamestown, N. Y. 

McDonald, Stewart, Moon Motor Car Co., St. Louis, Mo. 

McGeorge, John, Cleveland Motor Truck Co., Cleveland, O. 

McG'uire, J. T., James Cunningham, Son & Co., Rocehster, N. Y. 

McIntosh. Tames, Hercules Motor Truck & Car Co.. Grove City, Pa. 

McIntyre, M. M., Perfection Spring Co., Cleveland, O. 

McLaughlin, R. S., McLaughlin Motor Car Co., Oshawa, Ont. 

McMullen, George C, E. R. Thomas Motor Co., Buffalo, N. Y. 

McMullen, Roger B.. 115 Adams St., Chicago, 111. 

McMurty, A. L., 1737 Broadway, Gray & Davis, New York City. 

Mack, John M., Mack Bros. Motor Car Co., Allentown, Pa. 

Mais, Albert F., Mais Motor Truck Co., Indianapolis. Ind . 

Manross, A. N., Corbin Motor Vehicle Corp., New Britain, Conn. 

Marburg, Louis C, Marburg Bros.. 1777 Broadway, New York City. 

Marmon, Howard, Nordyke & Marmon Co.. Indianapolis, Ind. 

Marsh, Harry B., Marvel Carbureter Co., Indianapolis, Ind. 

Martin, Edward L., Driggs-Seabury Ordnance Corp., Sharon, Pa. 

Masury, A. F., Hewitt Motor Co., 6 E. 31st St., New York City. 

Matheson, Frank F., Matheson Motor Car Co., Wilkes-Barre, Pa. 

Mathews, John A., Halcomb Steel Co., Syracuse, N. Y. 

Mauser, Leroy F., Simplex Motor Car Co.. Mishawaka, Ind. 

Maxim, H. P., 550 Prospect Ave., Hartford, Conn. 

May, Henry. Pierce-Arrow Motor Car Co.. Buffalo, N. Y. 

Mayo, V. St. T., Mayo Radiator Co., New Haven, Conn. 

Mead, Cyrus E., The Mead Engine Co., Dayton, O. 

Merryweather. G. E., 711 Lakeside Ave., N. W., Cleveland, O. 

Merthens. E. R., Columbia Motor Car Co., Hartford, Conn. 

Miggett, Wm. L., University of Michigan, Ann Arbor. Mich. 

Milbrath, Arthur F., Wisconsin Motor Mfg. Co., Milwaukee, Wis. 

Millar, Thos. H.. Jr., Grabowsky Power Wagon Co., Detroit, Mich. 

Miller, Albert R., 566 Jefferson Ave. E.. Detroit, Mich. 

Miller, Tohn E., Midland Motor Co., Moline, 111. 

Miller, William F., 2348 Jefferson Ave.. W., Detroit, Mich. 

Mills, James P., Harberer & Co., Cincinnati, O. 

Moore, W. J. P., Farmers Bank Bldg., Pittsburg, Pa. 

Moorrees, H. P., 30 Morscmere Ave., Yonkers, N. Y. 

Moreland. Watt I... Auto Vehicle Co., Los Angeles, Cal. 

Morgan, B., 86 John St., Neport, R. I. 

Morgan, Mathew B.. Chalmers Motor Co., Detroit, Mich. 

Morgan, Ralph L., Ralph L. Morvan Co., Worcester, Mass. 

Morris, Albert W., Wethcrill Finished Castings Co., Philadelphia, Pa. 

Morse, A. C, Ohio Seamless Tube Co., Shelby, O. 

Moskovics. F. E., Remy Electric Co., Anderson, Ind. 

Mott, C. S., Weston-Mott Co.. Flint, Mich. 

Mott, O. W„ The Mott Wheel Works, Utica, N. Y. 

Moulton, Arthur J., Landau & Howe. 1779 Broadway, New York City. 

Muller, Theo. M., 336 Avery St., Detroit, Mich. 

Murden, Herbert H., Haynes Auto Co., Kokomo, Ind. 

Musson, E. T., Canada Cycle 4 Motor Co., West Toronto, Ontario, Can. 

Myers, Edward A., Model Gas Engine Works. Peril, Ind. 

Nadall, Berne, Findeisen & Kr.ipf Mfg. Co., Chicago, III. 

Nehrbas, F. P., 362 Bird Ave., Buffalo. N. Y. 

Nelson, Emil A., Hupp Motor Car Co., Detroit, Mich. 
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Neracher, C. A., The Garford Co., Elyria, O. 
Neuteboom, B. B., 249 Fisher Ave., Detroit, Mich. 
Newbold, Roger M., Adams & Westlake Co., Chicago, III. 
Newman, Frederick J., 2515 Calumet Ave., Chicago, 111. 
Newsom, Horace H., McCord Mfg. Co., Detroit, Mich. 
Newton, Richard T., 228 Halsey St., Newark, N. J. 
Nickels, C. Burton, Willys-Overland Co., Toledo, O. 
Nilson, Lars G., 1300 Hudson St., Hoboken, N. J. 
Noble, Warren, Flanders Mfg. Co., Pontiac, Mich. 
Norris, George L., Vanadium Sales Co. of America, Pittsburg, Pa. 
Northway R. E„ Ohio Motor Car Co., Cincinnati, O. 
Norton Wh Tully, Jr., James Cunningham, Son & Co., Rochester, N. Y. 
Nutt, Frank N., Haynes Automobile Co., Kokomo, Ind. 
Oliver, W11. H. Jr., 1316 Ford Bldg., Detroit, Mich. 
Olsen, Thorsten Y., Tinius Olsen & Co., Philadelphia, Pa. 
Organ, Thomas O., Keystone Lubricating Co., Philadelphia, Pa. 
Otto, Henry S., Saurer Motor Co., 30 Church St., New York City. 
Page, Logan W., U. S. Office of Public Roads, Washington, D. C. 
Parker. James H., The Carpenter Steel Co., Reading, Pa. 
Pawlett, Louis M., Locomobile Co. of America, Bridgeport, Conn. 
Peck, Eugene C, Cleveland Twist Drill Co., Cleveland, O. 
Perkins, J. A., U. S. Roller Bearing Co., 25 Broad St., New York City. 
Perrin, T. G., Lozier Motor Co., Detroit, Mich. 
Petard, Rene M., Rue MacMahon, Paris, France. 
Peterson, K. Franklin, 122 S. Michigan Blvd., Chi- ago, 111. 
Pibrpont, Robert, Olds Motor Works, Lansing, Mich. 
Pleuthner, Charles, Pierce-Arrow Motor Car Co., Buffalo, N. Y. 
Poole, Alfred J., Bosch Magneto Co., 223 West 46th St., New York City. 
Poole, Cecil P., 36 West End Road, South Orange, N. T. 
Poor, Frederick H.. S. K. F. Ball Bearing Co., 50 Church St., New York 
Pope, Harold L., The Pope Manufacturing Co., West Works, Hartford, 
Conn. 

Pope, N. B., 923 Tribune Building, New York City. 

Power, Wm. M., Plainfield, N. J. 

Pratt, Jesse T., 415 Grant Place, Bay City, Mich. 

Proal, P. A., 509 W. 56th St.. New York City. 

Prosser, Thomas, P. O. Box 878, New York City. 

Purdy, Frederick. Thomas B. Jeffrey Co., Kenosha, Wis. 

Radford, W. H., Warren Motor Car Co., Detroit, Mich. 

Randall. Dwight T., General Motors Co., Detroit, Mich. 

Randall, Richard H., Fiat Co., Poughkeepsie. N. Y. 

Ranney, A. E., 1928 Broadway, New York City. 

Raule, Clifford T., 3561 N. Broad St., Philadelphia, Pa. 

Rawle, Henry, Crane Motor Car Co., Bayonne, N. J. 

Raymond. H, K., The B. F. Goodrich Co.. Akron, O. 

Reddig, C. £., Columbia Motor Car Co., Hartford, Conn. 

Reddig, Wm. H., Chalmers Motor Co., Detroit, Mich. 

Rsdford, Oscar P., Richmond Forgings Corp., Richmond, Va. 

Reid, David, Motor & Mfg. Works Co., Geneva, N. Y. 

Reid, Robert C, Harrolds Motor Car Co., 233-239 W. 54th St, New York 

Remey, B. P., Remy Electric Co., Anderson, Ind. 

Reynolds, Wm. H., American Motor Car Co., Indianapolis, Ind. 

Richardson, Clive W., Ford Motor Car Co., Birmingham, Ala. 

Riker, A. L., Locomobile Co. of America, Bridgeport, Conn. 

Rippingille, Edward V., 384 Mt. Clair Ave., Detroit, Mich. 

Rocap, Irvin D., E. M. F. Company, 211 King Ave., Detroit, Mich. 

Rockwell, A. F., The New Departure Mfg. Co., Bristol, Conn. 

Rose, Chas. B., Velie Motor Vehicle Co.. Moline. 111. 

Rosenbaum, A. J., Granville Hotel, St. Louis, Mo. 

Rosner, Adolph. 1166 Kossuth St., Bridgeport, Conn. 

Ross, D. E., Ross Gear & Tool Co., Lafayette, Ind. 

Ross, Edward A., Ross Gear & Tool Co.. I afayette, Ipd. 

Rowland, Edward K., William and Harvey Rowland, Philadelphia, Pa. 

Rowlands, David Dwight, Mercer Auto Co., Trenton, N. J. 

Ruprecht, Louis, Daimler Import Co.. 751 5th Ave., New York City. 

Russell, Richard F., Box 371, New Brunswick, N. J. 

Russell, Eugene F., Locomobile Co. of America, Bridgeport, Conn. 

Rutenber, E. A., 800 Helen St., Logansport, Ind. 

Rys, C. F. W., Carnegie Steel Co., Pittsburg, Pa. 

Sample, Warren M., T. W. Warner & Co., Muncie, Ind. 

Salter, Thomas F Standard Roller Bearing Co., Philadelphia, Pa. 

Salzman, George S., Simplex Motor Car Co., Mishawaka, Ind. 

Sandberg, O., Locomobile Co. of America, Bridgeport, Conn. 

Sanders, Nathaniel S. H., 17 Ipswich St., Boston, Mass. 

Sandgren, Eric S., 54 Lafayette Boulevard, Detroit, Mich. 

Sargent, G. W., Crucible Steel Co. of America, Oliver Bldg., Pittsburg. Pa. 

Schjzffers, Joseph, 22 W. 60th St., New York City. 

Schenck Peirce D., Speedwell Motor Car Co., Dayton, O. 

Schou, G. B., Astoria, L. I., N. Y. 

Schulz, Albert C, 337 John St., Bridgeport, Conn. 

Schwarz, Dr. C. P., The Garford Co., Elyria, O. 

Seymour, John B., National Lock Washer Co., Chicago, 111. 

Shaal, R. C, Willard Storage Battery Co., Cleveland, O. 

Shamroy, Nicholas, Landau & Howe, 1779 Broadway, New York City. 

Shaw, F. C, B. F. Goodrich Co., Akron, O. 

Shepard, L. A., Titan Steel Casting Co., Newark, N. T. 

Sheppy, Charles L., Pierce-Arrow Motor Car Co., Buffalo. N. Y. 

Shirley, Cephas I., Hyatt Roller Bearing Co., Newark, N. J. 

Shore, Albert F., Shore Instrument & Manufacturing Co., 557 W. 22d 

St., New York City. 
Short, Charles A., Greenville Metal Products Co., Greenville, Pa. 
Shortt, James R., Peru Auto Parts Mfg. Co., Peru, Ind. 
Shoudy, Wm., A., Stevens Institute of Technology, Hoboken, N. I 
Slade, A. J., Times Bldg., New York City. 

Sloan, Alfred P., Jr., Hyatt Roller Bearing- Co., Newark, N. T. 

Slower, Wm. F.. 61 West Canfield Ave., Detroit, Mich. 

Smith, Ernest L., R. I. V. Co., 870 Woodward Ave., Detroit. Mich. 

Smith, Frank E., Maxwell-Briscoe Motor Co., New Castle, Ind. 

Smith, H„ Springfield Metal Body Co.. Springfield, Mass. 

Smith, L. R., A. O. Smith Co., Milwaukee, Wis. 

Smith. Wm. H., John R. Keim Mills, Buffalo, N. Y. 

Smith, W. Rexford, Warner Mfg. Co., Toledo, O. 

Snell, Frank E., DeTamble Motors Co., Anderson. Ind. 

Snutsel, Paul L., 1152 Bryant Ave., New York City. 

Snyder, Charles O., Scioto Auto Car Co., Chillicothe, O. 

Snyder, L. H., Joseph Dixon Crucible Co., Jersey City, N. J. 

Snook, Ward H.. Western Motor Co., Marion, Ind. 

Sokal, Edward, 2841 Michigan Ave., Chicago, III 

Son, William H., Sheldon Axle Co., Wilkes-Barre, Pa. 

Souther, Henry, 11 Laurel St., Hartford, Conn. 

Spaulding, Ernest H., Spaulding Mfg. Co., Grinnell, la. 

Spencer, Lorillard, Jr.. 200 5th Are., New York City 

Spicer, Clarence W., Spicer Mfg. Co., Plainfield. N. I. 

Spillman, E. O., Herschell Spillman Co., North Tonawanda, N. Y. 

Sflitdorf, Charles F., 261 Walton Ave., New York City. 



an organization, the society is self-supporting, and its position 
is maintained without trade entanglement or commercial affilia- 
tion. The men who have worked and aided in the building up 
of the society have shown by their faith in the undertaking, and 
the persistence with which they have lent their effort that they 
are capable of maintaining a high ethical standard and produc- 
ing practical results besides. 

A little more than a decade measures the life of automobile 
building ; it has raised from a curiosity and a joke to its position 
as a necessity, making it a powerful factor contributing to the 
marked success of present day civilization. There is no more 
fitting way of measuring the intensity of the activity and the 
progress that has been made than to simply state that the auto- 
mobile business is about to take its place as the third industry in 
the, list of the world's greatest manufacturing enterprises. 

The mechanical development of the automobile is distinctly 
an engineering triumph, coupled with an advanced degree of 
scientific management, and a type of merchandizing that stands 
without a precedent. That the engineer represents the originating 
element in the industry is no more fittingly indicated than when 
it is po'nted out that the centuries of horse-drawn wagon build- 
ing paralleled by a hundred years of steamship construction dur- 
ing which steam railroad work advanced from its infancy to its 
present state of perfection offered few precedents for the guid- 
ance of the engineer along automobile lines, and he found himself 
in the position of having to make a practical machine out of a toy, 
with nothing in the previous state of the art upon which he 
might be permitted to lean for his guidance. 

Production, methods in vogue, and the machinery equipment 
required in the process have been revolutionized and the best 
efforts of the machine tool builders have been concentrated with 
a view to meeting the manufacturing demand. 

The motor car industry has not as yet produced its "Rankine," 
its "Unwin," or its "Kent." The work that is being done by the 
committee on standards bids fair to supply the text-book need, 
and a continuance of this fine effort must soon lead to a book on 
standards that will take its place alongside of the Rankine- 
Unwin-Kent text-books in the engineer's library. 

The society membership is broad in its scope, and it represents 
a strong and progressive engineering body that is inherently cap- 
able of accomplishing many benefits to the individual engineers, 
the membership collectively, and the allied motor car industry. 

Here's to a long and strenuous life to the Society of Auto- 
mobile Engineers and success to the great work that it has 
before it! 



Outline of the S. A.E. Work 

Coker F. Clarkson, general manager of the Society of 
Automobile Engineers, takes this occasion to outline 
the doings of the membership, enlarging upon the 
activities of the Standards Committees, and relating 
how the society grew from a virile baby a few years 
ago to the proportions of an influential body of men 
of affairs, as it is at the present time. 

THE motto of the Society of Automobile Engineers may be 
said to be "Do things well and quickly." There is nothing 
relative about the work itself. It should be high-class, 
comprehensive, concise, to the point, aiding the engineers and 
the industry in oppressive problems. The speed with which the 
things can be well done is a relative matter, frequently involving 
laborious collection and compilation of data, interchange of ideas, 
and deductions which do not come easily. Ordinary technical 
data, such as tables, definitions and descriptions must be pertinent, 
accurate and authoritative. Standards recommended must be 
most carefully considered, in view of the future's needs and 
manufacturing conditions; they must be such as will be not only 
acquiesced in but adopted in practice; otherwise no real forward 
step is made. 

In May, 1910, there were 289 S. A. E. members of various 
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grades. In January, 191 1, there were 600, an increase of over 
100 per cent. There are now over 900, an increase of SO per cent, 
in less .than six months. Applicants for membership fill out 
blanks giving their professional position, title or occupation, 
their general and technical education, including diplomas re- 
ceived, their record of professional experience as to both auto- 
mobile and general engineering, and their specialty. They are 
required, except in the case of non-residents of the United States, 
to refer in their application to five or three members (according 
to grade of membership), with whom they are acquainted. These 
member* to whom the applicants refer then communicate with 
the S. A. E. office, expressing their opinion as to the grade of 
membership to which applicants are eligible. The Society's 
membership committee is furnished with copies of the applica- 
tions. In due course the Council of the Society, by written 
ballot, after being furnished with a complete summary of the 
above-mentioned steps, determines the membership grade eli- 
gibility of applicants, that is, the class of membership for which 
applicants shall be voted on by the entire S. A. E. voting mem- 
bership. All engineers connected with the automobile or kin- 
dred industries are eligible for some form of S. A. E. member- 
ship. The Member grade is composed of those 26 years of age 
or over, who, by previous technical training or experience or 
by present occupation, are qualified to act as designers or con- 
structors of complete automobile vehicles, or their component 
parts, or their equipment, or to exercise technical supervision of 
the production of materials of engineering construction ; or to 
take responsible charge of automobile engineering work; or to 
impart technical instruction in automobile vehicle construction 
and operation. ■ 

The Associate grade consists of persons engaged in the auto- 
mobile and related industries in a responsible commercial or 
manufacturing capacity, or who are so connected with the auto- 
mobile and related industries as to be competent to co-operate 
with automobile engineers. 

The Junior grade is made up of those under 26 years of age, 
who are otherwise eligible to the Member grade. 

The Transactions of the Society appear in annual bound vol- 
umes, made up of the professional papers and discussion thereon 
presented at the two regular semi-annual national meetings of 
the Society, and the monthly meetings of its sections or branches 
which have been formed locally at important automobile centers 
in this country, such as New York, Philadelphia and Detroit. 
These Transactions are most carefully edited and fully in- 
dexed, with cross-references to the paocrs and remarks of each 
member at meetings. Alphabetical and geographical lists of 
members are included, together with a list of the officers and 
the standing, annual and professional committees : transcripts of 
the business meetings of the Society and financial statements. 



Squires. Iohn, 483 Forest Ave. W.. Detro ; t, Mich. 
Stearns. F. B.. F. B. Stearns Co., Cleveland. O. 
Steenstrup. P. S.. Tacksonville, Ore. 

Stegeman, OsrAK. 704 Germania Bldg.. Milwaukee, Wis. 

Sterling, 7. G., F. B. Stearns Co., Cleveland, O. 

Stinson. Frank M.. Locomobile Co. of America. Bridgeport. Conn. 

Stoddard, Elliott J.. 1186 Kirbv Ave., Detroit, Mich. 

Stove, Albert W„ Spicer Mfg. Co., Plainneld, N. T. 

Stone, C. E., U. S. Motor Co.. 3 W. 61st St.. New York City. 

Stone. Eari. A., Wheeler & Schebler, Indianapolis. Ind 

Stringer. Clyde W., Brush Runabout Co., Detroit. Mich. 

Stut?, Harry C. Empire Motor Car Co.. Indianapolis. Ind. 

Sweet, Ernest E., Cadillac Motor Car Co.. Detroit, Mich. 

Swetland, H. M., 231 W. 39th St., New York City. 

Swinscoe. John. Driggs Seaburv Ordnance Corp.. Sharon, Pa. 

Taylor, Cecil Hamelik. E. M. F. Co.. Detroit, Mich. 

Thomas, Horace T., Reo Motor Co., Lansing. M : ch. 

Tibbets, Milton, Packard Motor Car Co., Detroit, Mich. 

Tice. P. S., 381 Fourth Ave.. New York City. 

Tone. Fred. I.. Federal Motor Works, 15th St. and Big 4 R. R., Indiaa- 
apolis, Ind. 

Torbensen, Vigco V.. Torbcnsen Motor Car Co . Ploom^eld, X. T. 

Toi'CEr-A. Enrique, Broadwny and Thacher St., -M v anv. N Y. 

Towi.e. Herbert L., 2100 F.iirmount Ave.. Philadelnhta. Pa. 

Towson. Morris S., Elwell Parker Elec. Co., O-vcland, O. 

Tracy. Joseph. 116 W. 39th St.. New York Citv. 

Trask, Charles A., Cartercar Company, Pontiac. Mi-h 

Trego. Frank H., E. R. Thomas Motor Car C".. H-ffalo. X. Y. 

Trowbridge, Amasa, 17 Townley St., Hartford. Con-- 

Tuft, Charles H.. Acme Motor Car Co.. Reading Pa 

Tvthill, Wk. H.. TutMl Sprini? Co.. 215 W. PolV St.. Ciicaeo. III. 

Tygard, Frederick C. Di-al I-rn'se M 0 m-« Co . pittsl— r-. Pa. 

Tyler, Arthur VV., Jr.. Ante Parts Mfp. Co.. Mtinrie. Ind. 



Uppercu, Inglis M., Detroit-Cadillac Motor Car Co. of New York, 1819 

Broadway, New York City. 
Utz, John G., Abbott Motor Car Co., Detroit, Mich. 
Vail, Ralph A., H. H. Franklin Mfg. Co., Syracuse. N. Y. 
Vanderbeek, H.. Timkcn Roller Bearing Co., Canton, O. 
VanDkrvoort, W. H.. Moline Auto Co., East Moline, 111. 
Van Etten, Scott. Columbus Buggy Co., Columbus, O. 
Vaughan, Guy W.. Kingston, N. Y. 
Van Sicklen, N. H., P. O. Box 91, St. Charles. 111.. 
Van Wagner. E. B.. E. B. Van Wagner Co., Syracuse, N. Y. 
Vincbnt, J. G., Hudson Motor Car Co., Detroit, Mich. 
Von Rottweiler, B. G., Falls Machine Co., Sheboygan Falls. Wis. 
Wackbb, George W., J. S. Bretz Co.. 250 W. 54th St., New York City. 
Wadsworth, G. R., Peerless Motor Car Co.. Cleveland, O. 
Walker, F. G., Stuyvesant Motor Car Co., Cleveland. O. 
Wall, W. G., National Motor Vehicle Co., Indianapolis, Ind. 
Ward, Charles A., Ward Motor Vehicle Co., Concotd Ave. and F.. 143d 

St., New York City. 
Wardrop, Walter. Editor "Power Wagon," Chicago, 111. 
Warner, H. L., Muncie Gear Works, Muncie, Ind. 
Warner, Thomas W., Warner Manufacturing Co., Toledo, O. 
Waterman, Frank N., 100 Broadway, New York City. 
Weaver, E. W., 11705 Kelton Ave., Cleveland, O. 
Weidley, Geo. A., A*!mier Motor Mf«r. Co., Indianapolis. Ind. 
Weiss, Jay G., HyJV Roller Bearing Co.. Harrison, X. J. 
Wells, G. A., Jr.. 61 Broadway, New York City. 
Wells, Walter W., Elmore Mfg. Co., Clvde. O. 
Wenk. W. C, Greenport, L. I.. N. Y. 
Weseneb, H. H., 22 Nelson Place, Akron, O. 

Wbtherill, S. P., Jr., Wetherill Finished Castinvs Co.. Philadelphia, Pa. 
White, Thomas L.. c/o John F. Coffin, 5 Beekman St., New York City. 
Whiting, Allen H., Hotel Cumberland, Broadway and 54th St., New 
York City. 

Whitman. Raymond L., Automatic Appliance Co.. 172 Columbus Ave., 
Boston. Mass. 

Whitman. Roger B. t Bosch Magneto Co.. 223 W. 46th St., New York City. 

Whitney, Clarence E., Hartford, Conn. 

Whitney, E. R., 27th and Brown Sts., Philadelphia, Pa. 

Whitney, Frank E., 27th and Brown Sts., Philadelphia. Pa,v, 

Wilcox, E. C, Connecticut Tel. & Elec. Co., Meriden, Conn..'/ 

Wilkinson, John, H. H. Franklin Mfg. Co., Syracuse, N. )fcf. 

Williams, Joseph A., K-W Ignition Co., Cleveland, O. , i • 

Wilson, Charles B.. Ferro Machine & Foundry Co.. Cleveland. O. 

Wilson, David R., Ferro Machine & Foundry Co., Cleveland^" ,.Q. 

Wilson, Henry C, 107 W. 43d St., New York City. V 

Wilson, J. E., National Lock Washer Co.. Newark, N. J. -/'" 

Wilt, A. D., Jr., The Schweppe & Wilt Mfg. Co., Detroit. Mich. 

Winans, Earl W„ Dominion Motors, Ltd.. Walkerville, Ontario, Can. 

Winchester, Frank U., Pope Mfg. Co.. Hartford, Conn. 

Wolcott, Newton A., Packard Elec. Co.. Warren. O. 

Wood, John G., Empire Motor Car Co., Indianapolis, Ind. 

Woolston, George F., Wisconsin Engine Co., Boston. Mass. 

Xardell, Charles A., Xargil Mfg. Co., Utica, N. Y. 

Young, Millard S., Lozier Motor Co., Detroit, Mich. 

Zagora, Jos., Mitchell-Lewis Motor Co., Racine, Wis. 

Ziltener, Arthur, Wessen. St. Gallen. Switzerland. 

Zimmerman, Thomas, 940 N. 63d St.. Philadelphia, Pa. 

ASSOCIATES 

Aikman, Hugh, J. W. Williams & Co.. 150 Hamilton Ave.. Brooklyn. X. Y. 
Ashley, Frank M., 154 Nassau St., New York City. 
Bailey, E. W. M., Amesbury, Mass. 
Baker, Day, 84 State St.. Boston. Mass. 

Baldwin. Harry G.. W. A. Wood Auto Mfg. Co., Kingston. N. Y. 

Banks, Noble C, Gear Grinding Machine Co.. Detroit, Mich. 

Barnes, Claire L., Room 405, McCormick Bldg., Chicago, 111. 

Bavier, R. N„ American Ice Co., 1170 Broadway, New York City. 

Bensley, John R., 3933 Ellis Ave., Chicago, III. 

Bigelow, Fred A., Carpenter Steel Co., Cleveland. O. 

Bickel, Oliver A., L. J. Bergdoll Motor Co., 31st and Dauphin Sts 

Philadelphia, Pa. 
Biszantz, Fred, Gramni Motor Car Co.. Bowling Green, O. 
Bolton, L. D., 1810 Ford Bldg., Detroit. Mich. 
Bower, R. Frank, Bower Roller Bearinj Co., Dayton, O. 
Boyden, Charles, American Motor Car Co.. Indianapolis, Ind. 
Bradfield, Geo. K.. 29 Broadway, New York City. 
Bretz, J. S.. 250 West 54th St.. New York City. 
Briggs, George T.. Wheeler & Schebler, Indianapolis. Ird. 
Brotherton, Norton T., 84 Burrouphs Ave., Detroit, Mich. 
Brown, Richard Edwin. Fisher Bodv Company, Detroit, Mich. 
Brown, Lewis B.. Jacob & Brown. 68 Broad St., Xew York City. 
Brudi. William H., Philadelphia Steel & Forge Co.. 50 Church St., New 

York City. 

Bugie, Henry A., Philadelphia Steel & Forge Co., 50 Church St.. New 
York City. 

Bvnker. ED'vAnn F., 141 Milk St.. Boston, Mass. 

Bi'7BY, H. V. Keystone Lubricating Co., Philadelphia, Pa. 

Carpenter. Wm £.. Hibbard Engineering Co., Detroit, Mich. 

Case, Charles F.. Oliver Motor Car Co., Detroit, Mich. 

Castle. Frederick E., Castle Lamp Co., 1482 Broadway, New York City. 

Corse. II'-cii R . Lumen Bearing Co.. 913 Ford Bldg., Detroit. Mich. 

Couch. Frank K„ 316 Hudson St., New York Citv. 

Cowling, Tames G. Pierce Motor Co., Racine, Wis. 

Craig. John, 405 West 118th St, New York City. 

Cram-. C. D.. Wm. Cramp & Sons, Philadelphia, Pa. 

Crittsinger, I kwis M., R. L. Morgan Co., Worcester. Mass. 

Dasey. Percy J., Stevens Mfg. Co., 17 W. 42d St., New York City. 

Davis. Wm. F.., Denman & Davis, 85 Lafayette St.. New York City. 

Dickey. Clyde E., Denman & Davis, 85 Lafayette St., New York City. 

'•"ngli-sii. Richard G.. Buick Motor Co., Flint. Mich. 

Fvans. Wellington F., Metal Products Co., Detroit, Mich. 

Fis'ira. Fb-i T.. Fisher Body Co., Detroit, Mich. 

Fi etcher. Chap'es W., Morse Chain Co., 50 Church St., New York City. 

Flewellin, H. F.. Orford Copper Co., 43 Exchange Place, New York City. 

Floyd, Frank Harr's. 143 Beaubien St., Detroit. Mich. 

Fpc.arty, Peter. 315 W. 100th St, New York City. 

^R'EDENWAm. T. II., 107 N. Eutaw St., Baltimore, Md. 

Hermaxe, Frank M.. Standard Roller Bearing Co., Philadelphia, Pa. 

Gibb^ns^ Archer C, International Acheson Graphite Co., Niagara Falls, 

Greenburg. Alfred A., Lumen Bearing Co., Buffalo, N. Y. 
Gridley. Geo. O.. Windsor, Vt. 

Groth, F. T., Cleveland & Canton Spring Co.. Canton. O. 
Hall. C. M.. C. M. Hall Lamp Co. Detroit. Mich. 
Hart, Edison W., Hobbs Mfp. Co.. Worcester, Mass. 



Digitized by 



Google 



June 15, 1011 



THE AUTOMOBILE 



1311 



Hartford. Edward V., Harttord Suspension Co., Jersey City, N. Y. 
Hatch, Charles W., Perfection Spring Co., Cleveland, O. 
Hayes, Clarence B., Hayes Wheel Co., Jackson, Mich. 
Hill, L. A., 1336 New York Ave., Washington, D. C. 
Hoffman, Abthur G., Hartford Suspension Co., Jersey City, N. J. 
Hoyt, Frederick C, Hoyt Carbureter & Auto. Co., Jamaica Plain, Mass. 
Jonas, Johh D., United Steel Co., Detroit, Mich. 
Knowles, R. W., 345 West 56th St., New York City. 
Lavicnk, Joseph P. Lavigne Mfg. Co., Detroit, Mich. 
Lawrence, Frank W., Sundard Roller Bearing Co., Philadelphia, Pa. 
Leavitt, John W., J. W. Leavitt & Co., San Francisco, Cal. 
Lehman, Josefh H.^J. H. Lehman Mfg. Co., 500 Fifth Ave., New York 



Light, Olive* A., hotel Grange, Winnipeg, Manitoba, Canada. 
Lozier, Charles E., Columbia Steel Co., Elyria, O. 
Lyon, G. Albert. Lyon Non-Skid Co., Philadelphia, Pa. 



Macdonald, Kenneth B., E. R. Thomas Motor Co., Buffalo, N. Y. 
McDonald, W. S., The Buda Foundry 4 Mfg. Co., Detroit, Mich. 
McConnell, Duncan A„ Lovell-McConnell Mfg. Co., Newark, N. J. 
McDiarmid, D. G., C. P. Kimball Co., Chicaeo, 111. 
McMichael, Jakes A., The Carpenter Steel Co., Toledo, O. 
Marsh, William L., 26 Warren St., New York City. 
Martin, Charles H., R. L. Morgan Co., Worcester, Mass. 
Mather, G. M., Cleveland & Canton Spring Co., Cai.ton, O. 
Matter, Edward G., 1222 Majestic Building, Detroit, Mich. 
Millbr, Francis, 266 O'Falon Ave., Bellevue, Campbell Co., Ky. 
Milleb, Geo. C, Bridgeport Vehicle Co., Bridgeport, Conn. 
Mootz, Hugo C, Ohio Motor Car Co., Cincinnati, O. 
More, We. M.. New York School of Automobile Engineers, 146 W. 56th 

St, New York City. 
Morrow, Geo. S., U. S. Wheel it Rim Co., St. Ann, 111. 
Mosler, A. R., 163 W. 29th St.. New York City. 
Myers, A. J., 244 W. 49th St, New York City. 
Myers, Gabson, Halcomb Steel Co., Chicago, 111. 
Norcross, George B., Room 414, 90 West St., New York City. 
Noyes, Wu. S., Imperial Brass Mfg. Co., 444 So. Jefferson St., Chicago, 

Pearson, Carl E., National Coil Co., Lansing, Mich. 
Peterson, Charles T u Washington Motor Car Co., Oronville, Wash. 
Phillips, Frederick P., TJ. S. Tire Co., 1787 Broadway, New York City. 
Poet er, H. J., J. S. Bretz Co., Detroit, Mich. 
Radle, R. A., Clark Sales Co., Detroit, Mich. 
Read, Robert W., Pennsylvania Steel Co., Philadelphia, Pa. 
Rheutan, Winfield DeW., The White Co.. Cleveland, O. 
Rodgers, Clarence M., Alden Sampson Mfg. Co., Detroit, Mich. 
Rupert, Milton, R. D. Nuttall Co., Pittsburg. Pa 
Ryall, J. B., P. O. Box 17, Sta. G., New York City. 
Sayre, Fbedebick S., Positive Lock Washer Co., Newark, N. J. 
Scaife, Arthur J., The White Co., Cleveland. O. 
Schwarz, Charles L., 3514 N. Broad St., Philadelphia, Pa. 
Shain. Charles D., 1926 Broadway, New York City. 
Shults, I. Jay, 912 Ford Bldg., Detroit, Mich. 
Skehp, Robert, American Sheet & Tin Plate Co., Pittsburg, Pa. 
Slauson, Harold W., Post St. and S. Broadway, Yonkers, N. Y. 
Smith, Dempster M., Brock, Beeken & Smith, Washington, D. C. 



Sousa, John Philip, Jr., Holmes Motor Co., 1 Madison Ave.. New York 
" ivens, Albert I., N. " ™ 
Mich. 



Z. Graves Co., 57 'E. Woodbridge St., Detroit, 

Stevens, E. W., East New Market, Md. 
Stiger, Charles W., Stromberg Motor Devices Co., Chicago, 111 
Stone, Bebnis W., F. W. Bliss Co., Brooklyn. N. Y. 
Tihkeh. W. R., Timken Roller Bearing Co., Canton, O. 
Tost. Max L., Bosch Magneto Co., Detroit, Mich. 
Totman, Walter W. Whitney Mfg. Co., Hartford, Conn. 
Towne, Thomas, Union Drawn Steel Co., 460 Washington St., New York 
Trabold, Frank W., J. H. Williams & Co., 150 Hamilton Ave., Brooklyn, 
Turney, George W., Rome Turney Radiator Co., Rome, N. Y 
Wainweight, L. M., Diamond Chain & Mfg. Co., Indianapolis. Ind. 
Waterman, Arthur, Hartford Suspension Co., Jersey City, N J 
Weaver, F. E., American Brass Co., Waterbury, Conn. 
Weller, John H., Matheson Automobile Co., Wilkes-Barre, Pa. 
Wetzel, Thomas J., 17 W. 42d St, New York City. 
Whitcomb, Lawrence, 16 State St., Boston, Mass. 
White, H. S v Detroit Seamless Steel Tubes Co., Detroit, Mich. 
White, Jos. K., French Steel Products Co., 1974 Broadway, New York 
Whittlesey, Charles B., Hartford Rubber Works Co., Hartford, Conn. 
Willys, John N., Willys Overland Co., Toledo. O 
Wood, C. H., National Tube Co., Chicago, HI. 

JUNIORS 

Adams, Irving W., 870 Woodward Ave., Detroit, Mich. 

Bachman, Benj. B., The Autocar Co., Ardmore, Pa. 

Baker, Harold S., Brandenburg & Co., 709 Ford Bldg., Detroit, Mich 

Basle, Charles L., Motor Mart, Boston, Mass. 

Baxter, Harold A., Midvale Steel Co., Philadelphia, Pa 

Berry, Frank, Jr., Henry cor. Pacific St., Brooklyn, N Y 

Brainard, George C, 804 Association Bldg., Detroit, Mich. 

Brandes, Arthur, 411 Ridgeway Ave., Cincinnati, O 

Britigan, Edward E., American Die & Tool Co., Reading Pa 

Bunnell, Charles M., General Electric Co., Harrison N. J 

Burkhardt, Fred C., The Crosby Co., Buffalo N. Y. 

Buzby, Arthur D., 71 College Ave., Valparaiso, Ind. 

Cook, Everett J., Brush Runabout Co., Detroit, Mich. 

Cope, Robert H., Media^ Pa 

Dale, Dudley R., 216 Burnham Ave., W. Toledo, O. 
Davenport, George R., Packard Motor Car Co., Detroit, Mich 
Davis, Russell K., W. A. Wood Auto. Mfg. Co., Kingston, N' Y 
Denison, Arthur H., 22 Carlton St., Toronto, Ont. 
Ehnts, Frederick H., Dorris Motor Car Co., St. Louis, Mo. 
Fried. Ernest, General Motors Co., 18 Piquette Ave., Detroit Mich 
Fuller. Lawrence C, Michigan Automobile Co., Kalamazoo 'Mich 
Handy, Robert G., 700 W. Midland St.. Bay City, Mich. 
Haupt, Wm. E.. Louis A. Bergdoll Motor Co., Philadelphia, Pa. 
Hazard, Lee Herbert, Velie Motor Vehicle Co., Moline 111. 
Henderson, S. Woody, Detroit-Chatham Mfg. Co., Detroit, Mich. 
Hess, H. L., Jr., 21st St. and Fairmount Ave., Philadelphia Pa. 
Hoffman, Roscoe C, 136 Andrew PI. W., Lafayette, Ind. 
Howe. James McK. L., Selden Motor Vehicle Co., Rochester N. Y 
Jennings, John J., New Departure Mfg. Co., 1016 Ford Bldg., Detroit. 
Mich. 

Karste, Fred, Falls Machine Co.. Sheboyran Falls Wis. 

JCeator, Harold E., W. A. Wood Auto. Mfg. Co.] Kingston, N. Y. 

Kendrick, Winfield S., General Electric Co., Schenectady, N. Y. 

King. George T., Hudson Motor Car Co., Detroit. Mich. 

Kolb. Milton B„ 870 Woodward Ave., Detroit, Mich 

Koppin, Alfred O.. E. M. F Company, Detroit, Mich. 

Lane. Verne R„ Milan, Mo. 



The professional committees above referred to are, under a 
provision of the Society's Constitution, appointed to investigate, 
consider and report upon subjects of engineering interest. Their 
reports by way of recommendation can be accepted by the 
Society. The S. A. E. Standards Committee is such a committee, 
and consists of about eighty members, divided into sub-com- 
mittees called Divisions. 

These various Divisions have been engaged in active work 
for over a year, and have made many reports of various 
kinds, partial for discussion only, and for the necessary ap- 
proval of the whole Standards Committee and the Society 
Council, prior to recommendation to the S. A. £. membership 
for acceptance. Much work has been done on the following 
subjects: Iron and Steel, Aluminum and Copper Alloys, Solid 
Tire Wheel Dimensions, Broaches, Frames, Nomenclature, Lock 
Washers, Steel Tubing, Ball Bearings, Sheet Metal, Leaf 
Springs, Carbureter Connections and several important mis- 
cellaneous subjects. 



Franklin Urges 'Spanking' 

Head of the H. H. Franklin Manufacturing Company suggests 
that the Society of Automobile Engineers establish a "Spank- 
ing Department," one of whose functions it would be to 
theoretically "spank" engineers who make absurd claims, af- 
ter which they would be properly instructed in the dignity 
of the profession. He also urges standardisation and the 
addition to the membership roll of engineers who interest 
themselves in the Society's activities. 

I WOULD like to see the engineers of all progressive con- 
cerns become members of the Society of Automobile En- 
gineers; not to grace the membership roll, but to work hard in 
the activities of the Society. 

Standardization is a very important part of the work of the 
Society. There are also various lines of investigation which 
could be carried on to the benefit of all; for example, establish 
the facts of the practice concerning bore and stroke; say what 
a long motor is. 

The Society could well establish a "Spanking" Department. 
Here the engineer of any concern who made absurd claims would 
be duly "spanked"* and then properly instructed in the dignity 
of the profession. 

The Engineering Department is about the most important de- 
partment in any individual concern. On the engineering de- 
pends the character and thus the success of the company's 
output. 



Lbggett. Willis S., General Electric Co., 30 Church St., New York City. 
Loudon, Wabren P u General Electric Co., West Lynn, Mass. 
McCauley, Myron D., 727 Plymouth Ave., Buffalo, N. Y. 
McCulla, William R., E. R. Thomas Motor Car Co., Buffalo, N. Y. 
McKinley, Charles W., Willys-Overland Co., Toledo, O. 
Madden, B. L., Kirkham Motor Mfg. Co., Bath, N. Y. 
Marble, James E., 520 Morris Ave., Elizabeth, N. J. 
Moran, Lawrence R., Hudson Motor Car Co., Detroit, Mich. 
Morgan, James B., American Automobile Mfg. Co., New Albany, Ind. 
Myers, Arthur L.,' McCord Mfg. Co., Detroit. Mich. 
Nead, John H., H. H. Franklin Mfg. Co., Syracuse, N. Y. 
Outten, Burnet, 1353 Helen Ave., Detroit, Mich. 
Park, Thos. W., 1356 Jefferson Ave., Memphis, Tenn. 
Peahl, Carl A., Whiting & Dalton, Flint," Mich. 
Pratt, Warren Cone, United Motor Detroit Co., Detroit, Mich. 
Radt, Hugo S., G. & A. Carburettor Co.. 244 W. 49th St., New York City. 
Ricker, Chester S., Sibley College, Cornell University, Ithaca, N. Y. 
Ritter, Elmer R., The Lunkenheimer Co., Cincinnati, O. 
Robinson, Richard T., Jr., Colorado Springs, Colo. 
Schaefer, C. T, 4217 No. Ninth St., St. Louis, Mo. 
Shapiro, Louis A., Hudson Motor Car Co., Detroit, Mich. 
Schoenrock, Otto R., Lincoln Motor Car Works, Harrison 4 Loomis Ets., 
Chicago, 111. 

Seaman, Frederick W., S. T. Seaman, Jr., Garage, Glen Cove, N. Y. 
Stiles, Winthrop H., 243 Columbus Ave., Boston, Mass. 
Valenza, Victor M., 229 W. 35th St., New York City. 
Verschoor, Charles A., Small Motor Car Co., Detroit, Mich. 
Warner, Henry L., Spaulding Mfg. Co.. Grinnell. Ia. 
Warriner, G. D., 360 Warren Ave. E.. Detroit, Mich. 
Whipple, Eabl B., Mercer Automobile Co., Trenton, N. T. 
White. Clarence L., 183 Jersey St.. Buffalo, N. Y. 
White, Raymond E a Velie Motor Vehicle Co., Moline, 111. 
Winchester, John Frost, 773 55th St., Brooklyn, N. Y. 
Wolf, Austin M. 146 E. 81st St.. New York City. 
Wood, Chas. W., Cass Motor Truck Co., Port Huron, Mich. 
Wood, Frederick B., Standard Roller Bearing Co., Philadelphia, Pa. 
Woodward, Tames E. Lenox Motor Car Co., 3368 Washington St., Jamaica 
Plain, Boston, Mass. 
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Comparing' Shaft-Drive Axle Types 

Distinguishing Between the Schemes of Design in Vogue 



Paul Ravigneaux in "La Vic Auto- 
mobile" presented a series of dia- 
grammatic drawings and analyses 
of the types of live rear axles and 
their methods of suspension in 
vogue, taking the automobiles as 
they appeared at the Salon in 1910, 
and The Automobile presents this 
matter in revised and up-to-date 
form. 

FROM the point of view of the auto- 
mobile engineer, the shaft-drive 
type of automobile presents a prob- 
lem of the first magnitude, due to the fact 
that the motor holds a fixed position as it 




Fig. 1 — Live rear axle with T casing that takes 
the torque and thrust efforts, the front end of the 
springs being shackled and one universal joint 
at the front end of the propeller shaft. This 
type is referred to as A-l 



is bolted to the cross-bars of the chassis, 
and the live rear axle is in the relation of 
a variable as it is suspended on the springs 
and responds to the road inequalities, thus 
indicating that the shaft drive from the 
motor in its fixed relation to the driving 
of the traction wheels requires the use of 
a universal mechanism and a means for re- 
sisting "action" or, better yet, the balancing 
of "action" by "reaction." 




_F_ 

Fig. 2— Perspective view of Fig. 1 showing the 
amount of displacement of the whole axle and 
the method of spring suspension 

How this task has been more or less 
solved by the various builders of automo- 
biles should have more of a bearing on the 
future action of automobile engineers than 
any theoretical discussion that might be 



contrived at this late date. In presenting 
a considerable number of examples which 
have been collected, it may not be out of 
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Fig. 3— B-l type of transmission where the 
thrust emanates from the springs which are fixed 
in the front and the reaction of the couple is 
taken by the tubular casing or the shaft. One 
universal joint is used and the spring perches 
are permitted to articulate around the casing of 
the axle 

place to say that there are faults in more or 
less of them, and in the automobile of the 
future, from the standardization point of 
view, it is more than likely that this im- 
portant division of the designing effort will 
have to be given an exacting quota of at- 
tention. 

An automobile must move, and in order 
to do so there must be something that 
pushes it along, and the question resolves 
itself into: What makes the car run along 
the ground ? It is necessary to have an ex- 




4 — Perspective view of Fig. 3 showing the 
displacement of the entire axle 



terior force to make the car run, and this 
force is the reaction of the ground on the 
tires. It is necessary, therefore, to con- 
sider by what combination this force is 
transmitted to the chassis. In some cars 
with live axle drive it is the cardan shaft, 
or in many cases the tubular casing, that 
pushes the chassis ; in other cases it is the 
rear springs, or again in others the radii 
rods do the work. 

Apart from the thrust, designers have to 
take account of the organ that will resist 
the torque. The mere question of torque 
is not of great importance, but one must 
come to a clear understanding as to wha't 
takes place when the effort of the motor is 
transmitted to the crown wheel through 



the driving pinion. Supposing that one 
were to create this effort by hand. As the 
wheels resist, the pinion tries to mount the 
crown wheel, and it is exactly this move- 
ment that has to be avoided. It is to this 
effort that a reaction has to be introduced, 
because what is desired is not the rota- 
tion of the casing in relation to the wheels 
but the wheels in relation to the casing, 
which should remain stationary. 

For this purpose one chooses the pro- 
peller shaft or its casing, the suspension 
springs, or a flexible joint at the end of a 
radius rod, or the radii rods suitably at- 
tached to support the reaction. 

One must not think that it is possible to 
throw the thrust and the torque indiscrim- 




Kig. 5 — Exaggerated view of the position of the 
axle and the springs in type B-l transmission 
shown in Fig. 3 when one spring deflects more 
than the other. To overcome this springs with a 
small amount of flexure must be employed 



inately on the same members. Except in 
exceptional cases each organ should per- 
form its quota of the work, and there is no 
necessity for one to help the other except 
perhaps the springs; these have the right 
to some consideration as well, for they have 
a duty to perform, that of suspending the 
car — a duty that they must be allowed to 
fulfill. The subsequent remarks have no 



Fig. 6 — In this type of transmission distance 
rods are used to give the necessary thrust while 
the torque is taken by the tubular casing of the 
propelkr shaft. In order to obviate torsional 
strains in the distance rods these should be fitted 
with ball sockets 

bearing on the type of effort that each part 
is called upon to support, and if one part 
fulfills two or three duties at the same time 
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— as, for example, if the springs carry the 
suspension, push the car as well or resist 
the couple of torsion or do one or the other 
of these things — there is nothing to be said. 
What should be noted, however, is that the 
same task should not be entrusted to dif- 



Thiust. 



Tragus. 



For the sake of clearness the further dis- 
cussion will be in the natural order of 
figures. Each type of transmission will be 
analyzed from four points of view: 

1 — Considering the displacement of the 
entire axle. 

2 — Considering the vertical displacement 
of one wheel with the other wheel resting 
on the ground. 

3 — Considering the displacement toward 
the rear of one of the wheels, the other re- 
maining in its normal position. 

4 — On a basis of lateral displacement of 
the whole axle at the expense of an equiv- 
alent movement of the chassis springs. 

In order to deal with the different actions 
seriatim, the thrust organs will be desig- 
nated by the letters A B C D, while the 
numerals 1234 will be used to denote the 
resisting organs or the organs that resist 
the torsion or, to be more exact, the torque. 




Fig. 7 — Perspective view of Fig. 6, showing the 
displacement of the axle in example C-J. The front 
ends of the springs are shackled and the spring 
perches are not fixed solid to the axle 



Supposing the shape of the casing to be 
a T, it is equally capable of forming the 
thrust as well as resisting the torque, and 
consequently will be found above and be- 
low the line in the foregoing table. It will 
be denoted by A above the line and I be- 
low the line. It is reasonable to suppose 
that if the cardan casing or the shaft 




Fig. 8 — The springs in this example are used 
as thrust and torque members as the front ends 
are not shackled and two universal joints are 
used. These permit one side of the axle to re- 
cede without affecting the alignment. This type 
is referred to as B-2 

pushes, it is also the organ that resists the 
torque, therefore, there will not be any 
transmissions A2 or A3 



ferent parts except with extreme circum- 
spection. 

In the following presentation, in order to 
distinguish between the schemes in vogue, 
a system of classification was contrived by 
P. Ravigneaux as follows : 



Torque rod resists 
the torque (4) 



The springs that are designated by B or 
2 are more accommodating and they can be 
combined in diverse ways. 

The radii rods or thrust rods have been 
considered as being capable of performing 
both roles. Whether used for thrust or 
torque reaction will be considered as at- 
tached at one end to the chassis and the 




Fig. 9 — Perspective view of Fig. 8, showing the 
displacement of the entire axle. This type has 
found many converts in the last few years 



"ther to the bridge of the axle, with hori- 
zontal articulation at each end or socket. 

The torque rod D or 4 must be an organ 
jointly related to the rotation of the bridge, 
consequently incapable of acting in the 
capacity of thrust member because the 
front end is fitted with an oscillating socket 
or slide block. If the torque rod were em- 
ployed to act as thrust member it would in 
a way form an integral part of the bridge 
and would come under the classification A 
and not D. It would do the same work as 
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Fig. 10 — Type of live rear axle in which the 
propeller shaft is fitted with two universal joints 
and the springs are shackled at the front ends 
as these are used to resist the torque. The thrust 
emanated from the distance rods, of which there 
are two 

the T-shaped casing enclosing the propeller 
shaft, pushing the chassis, with the differ- 
ence that the torque rod possesses usually 
a lateral movement in relation to the axle 
which the T-casing has not. The day may 
not be far distant when this tube also will 
articulate as a common torque rod, because 
in certain transmissions its rigidity is a 
detriment if not even harmful. 

In the following article the difference be- 
tween the central rod attached to the axle 



casing at one end and to a ball socket or 
sliding block at the other and the side radii 
rods will be that the former will be desig- 
nated by the appellation torque rod and the 
side rods as distance rods. 

Example Ai — When the thrust emanates 
from a T-shaped case or the shaft in the 
absence of radius rod without compensat- 
ing suspenders, and the reaction of the 
couple displaces the shackles T and Q, 
Figs. 1 and 2, coming on the universal 
joint M. 

In this example account is taken of eight 
chassis of the type where the propeller 
shaft is assembled in a tube with a ball end, 
also eight chassis where the propeller shaft 
is assembled in a tube with a forked end. 

In the further discussion distinction is 
made between the examples (a) with one 
universal joint, (b) with two universal 
joints and (c) without universal joints. 

In this type of transmission the dis- 
placement of the entire axle will be seen by 
referring to Fig. 2. When one wheel is 
lifted from the ground the rise of the T- 
casing turns on its axis, due to the ball 
socket or the attachment of the fork. If 
the spring seats are not solid with the cas- 
ing and have a cylindrical friction a slight 
torsion is produced in the springs around 
the points P Q. If they are attached by 
ball sockets this is obviated. The springs, 
being inherently elastic, are capable of 
withstanding this torsion. As the springs 
are shackled at the front and rear there is 
nothing to foresee in the case of one wheel 
being displaced toward the rear. It is the 




Fig. 11 — Perspective view of Fig. 10 showing the 
displacement of the axle and the two distance 
rods, the spring perches are solid with the axle 
casing 



spring that displaces fore and aft. The 
lateral displacement of the entire axle car- 
ries the bridge slightly crosswise because 
the point A is fixed. Here is a new use for 
the ball-socketed perches to stretch slightly 
from the perpendicular of the axle. If this 
lateral displacement is to be avoided the 
end of the casing must be made in the 
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Fig. 12 — Showing example B-3 transmission in 
which the thrust emanates through the springs 
which are fixed at the front ends. The singfe dis- 
tance rod employed in the example shown takes 
the reaction of the couple. All kinds of displace- 
ments are possible with one rod and two uni- 
versal joints, but the ends of the rod should be 
fitted with ball sockets 



T casing or the shaft Springs push. No shackles 



pushes (A) 



on the front of springs 
Hi 



Distance 

(C). 



rods push 



T casing or the shaft Spring (s) resist the! Distance rods 



resists the torque "torque. The perch of| 
(1) I spring is held firm on 

the axle (2) 



the torque 



resist 

(3) 
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Fig. 13 — Perspective view of Fig. 12 showing 
the attachment of the single distance rod which 
is placed as far back on the axle casing as pos- 
sible in order to obtain the greatest amount of 
leverage 



shape of a fork, which should be robust. 
Under these conditions and if the rising of 
the T does not cause deflections the springs 
are relieved of the reaction that they offer 
to these displacements. If softness is 
preferable to violence the T is mounted 
with a ball socket to attach it to the frame. 

Example B-i— When the thrust is caused 
by the springs, there being no torque or 
radii rods, and the front ends of the rear 
springs are fixed solid to the support with- 
out shackles, the reaction of the couple is 
taken by the tube or the propeller shaft. 
In this type there is only one cardan and 
the spring perches are not fixed solid to the 
axle casing. Eight chassis formed the 
basis of this type. 

The displacement of the entire axle can 
be seen by referring to Fig. 4, and similar 
considerations govern the vertical displace- 




Fig. 14 — Distance rods in this type, which comes 
under the bead C-3, give the thrust and take the 
torque. These rods form a parallelogram on one 
side and the axle always remains parallel to it- 
self. The spring perches are not fixed solid and 
are free to move around the axle casing 

ment, as shown in A-i. The rising of the 
T and the shaft turn on their common axis. 
In this type there is slight torsion around 
P Q if the seats are not mounted on ball 
sockets. Taking into consideration the 
rearward displacement of a single wheel as 
the elongation of the spring arises from 
the lessening of the flexure, the bridge is 
caused to move obliquely (use of the ball 
seats). But as the tube T is not bendable 
the only movement permissible is a rotary 
one around the point M with lateral dis- 
placement of the axle. 

This inconvenience can be overcome, as 
it is in one well-known example, by fitting 
the front end of the springs with rubber 
buffers. The rubber compresses slightly, 
partially compensating for the difference 
• of the length of the springs during the 
time that the washers allow the la'eral 
play that exists. In this type of trans- 
mission the axle should be able to with- 
stand oMint'e movement : this necessi- 
tates the T beine fitted with a ball socket 
as it cannot be tilted with a fork end or 
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with a universal, which can be in the one 
litted to the shaft. 

Fig. 5 is an exaggerated representation 
of the position of the axle and the springs 
in the type B-i transmission when one 
spring bends more than the other. This 
shows the necessity of using springs with 
only a little bending action. 

Example C-i— The thrust in this case is 
caused by the distance rods and the torque 
is taken up by the T-shaped casing. In 
this type there is no torque rod and the 
springs are shackled at the front. Only one 
universal joint is employed and the spring 




u *• L "T p e™l*ctive view of Fig. 14, showing 
the method of attachment of the distance rods. 
The single one works for propulsion principally, 
doing about half this work. In this type the 
springs are shackled in front and the perches have 
free motion around the axle casing 

perch is free to move on the axle casing. 
Eleven chassis embodying these features 
were seen and the type is shown in Figs. 
6 and 7. 

Similar conditions govern the vertical 
displacement of one of the rear wheels, as 
was shown in A-i. The rising of the T- 
casing and the propeller shaft turn around 
their common axis. There is slight torsion 
of the springs around P Q if the perches 
are not fitted with ball sockets, which shows 
the utility to be derived by fitting the dis- 
tance rods with ball sockets so as not to 
have to withstand torsional efforts. 

W ith regard to the rearward displace- 
ment of a single wheel there is nothing to 
foresee the spring advance and recede if 



l-ig. 16— This is a variable of the Fig. 14 and 
as will be seen there are three distance rods em- 
ployed and two cardan joints. The reaction of 
the torque is taken by the springs as they arc not 
shackled in the front as well as by the distance 
rods. 

the distance rods are fitted in such a manner 
that the two wheels are equidistant from 
the point M; that is to say, that the point 
R projects into the point M. If this is not 
the case the same will be the similar to B-i, 
because the axle will have a tendency to 
shift obliquely. Slight angular displace- 
ment of the springs on their perches is to 
be looked for. The distance rods should 
be placed in such a manner that radiation 
of the axle around the front brackets is 
not more than the longitudinal play allowed 
by the shackles. 

Considering the lateral displacement of 
the entire axle the distance rods prevent 
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the axle from moving obliquely ; these work 
in concert with the T -casing and the springs 
in preventing transverse displacement of 
the axle to the car. It is well to allow the 
distance rods to have a small amount of 
oblique movement in relation to the plan 
of the chassis. Again the utility is shown 
of fitting these rods with ball sockets so 
that they work only in tension and com- 
pression. 

Example B-2— In this type the springs 
are used to form the thrust and resist the 
effort of the couple. There are no torque 
or distance rods employed, as will be seen 
in Figs. 8 and 9. The springs are fixed 
solid in the front without shackles; the 
spring perches are fixed solid to the axle 
casing, but two universal joints are em- 
ployed, one at each end of the propeller 
shaft. Ten chassis furnished examples of 
this, but there must be included three oth- 
ers, such as the De Dion, where four trans- 
verse cardan joints are used, and the Pan- 
hard Levassor school that furnished two 
types. In this latter two universal joints 




Fig. 17 — The displacement of the axle as shown 
in Fig. 16 be seen in this illustration and the 
method of attaching the distance rods. The spring 
perches are fitted solid to the axle casing 



are employed, with a T-casing with spring 
absorbers to resist the torque. 

The total displacement of the axle can 
be seen in Fig. 9. The same considerations 
govern the vertical displacement of a single 
wheel, as in the preceding type, and there 
is a slight torsional effort around PQ 
which cannot be remedied as the perches 
cannot be fitted on ball sockets because the 
springs have to resist the torque. At the 
moment when one spring bends more than 
the other the half spring bends on the 
same side. The longitudinal spring cannot 
remain parallel to the outer, whence a tor- 
sion of the bridge, or, rather, as the bridge 
cannot give, an effort of torsion is pro- 
duced around the axis of the bridge, caused 
by the unequal deflections of the branches 
of the longitudinal springs. .Concerning 
the displacement of one wheel rearwards 
when the elongation of one spring is great- 
er than the other the axle is forced farther 




Fig. 18 — In this case the thrust emanates through 
the springs and the reaction of the couple is 
taken care of by the torque rod. The spring perch 
is free on the axle. This type has declined in 
favor the T-shaped casing being cleaner in design 
and self-contained having less parts in the final as- 
sembly 
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back on that side. There being two car- 
dans, this movement has no other effect 
than to cause a slight obliqueness of the 
springs on the perches. As designers often 
profit by the presence of two universal 
joints to give a greater degree of flexure 
to the springs owing to the greater oblique- 
ness permitted to the axle in relation to 
the chassis (this is not advisable in type 
B-i, where springs with a small amount of 
flexure are used), and it is not possible to 
mount them on ball sockets, it would be 
good to try the mounting of the perches 
with an articulation around the vertical 
axis, which is quite practicable. One could 
arrange for the vertical displacement of a 
single wheel to be possible under these 
conditions as well. With regard to the 
lateral displacement of the whole axle the 
springs and their supports alone do the 
work. 

Example C-2 — In this type the thrust 
emanates from the distance rods that can 
be seen in Fig. 10, and the reaction of the 
torque is taken up in the springs that are 




Fig. 19 — Perspective view of Fig. 18, showing 
the crow member of the frame, to which the 
torque rod is attached by means of a suspension 
bar, and the amount of displacement of the axle 
when the load is imposed 



fitted with front shackles. No torque rods 
therefore are employed in this transmission 
where two universal joints are employed 
and the spring perches are fixed solid on 
the casing. The vertical displacement can 
be seen in Fig. n. When one wheel is 
displaced vertically there is produced a 
slight torsion of the springs around P and 
Q which cannot be overcome, but this has 
little importance. The elongation of one 
spring greater than the other tends to pro- 
duce a torsional effort of the bridge fol- 
lowing its axis (transverse to the car) ; 
the springs give. The phenomenon indi- 
cated in B-2 is found in all cars with fixed 
perches, but is a negligible quantity when 
there are neither transverse nor half springs 
at the rear. Rearward displacement of a 
single wheel is prevented by distance rods; 
it is the spring that is displaced. There is 
no necessity in this case to make the same 




Fig. 20 — This shows a variation of Fig. 18 
where the casing is extended in the shape of a T 
bellied slightly at N to house the second universal 
joint. The thrust emanates in this case through 
the springs and the torque is taken in the T cas- 
ing 



reservations as in C-I and for B-l, as here 
we have two universal joints. 

The springs and, in a small measure, the 
distance rods, if they are not fitted with 
ball sockets, resist the lateral displacement 
of the entire axle. It would be as well if 
the distance rods were not brought into 
play, as they would work laterally under 
bad conditions. 

Example B-3— The springs in this type 
are used to form the thrust members, and 
the reaction of the couple is taken by the 




Fig. 21 — Perspective view of Fig. 20 indicating 
the displacement of the entire axle. Only one 
example of this type of transmission could be 
found 



distance rod, as there is no torque rod and 
the springs are attached solid to the front 
supports without shackles. The springs 
are free to rotate with their perches on the 
axle casing, and two universal joints are 
used to transmit the power to the live rear 
axle. 

The rise and fall of the axle is accom- 
panied by a displacement of the axle in a 
fore and aft sense. The center of the axle 
describes a certain curve. One chooses a 
point for attaching the distance rod to the 
axle as far out of the center as possible to 
obtain a sufficient length of leverage. From 
this point a curve is described not having 
the same center as the preceding but equal 
to this and with the same orientation. The 
center of the curve will be the point where 
the distance rod is attached to the chassis. 
By this means the displacement of the axle 
will be obtained without rotation, which 



Fig. 22— This example has been styled B-2 4. 
The perch is fixed solid on the axle casing and 
the addition of the springs at the end of the torque 
r nd permit of small displacements at the extremity 
of the rod This type of rod with the # springs is 
also found in other types of transmission and 
the utrity of these is to soften the shocks of 
the clutch and brakes 

will assure regularity of the transmission 
in the same manner where distance rods 
are 1 employed to form a parallelogram. 

One can be sure of the result if neither 
cross nor transverse springs are employed, 
because the more or less degree of fatigue 
(the change of flexure under load) of a 
lateral spring in relation to that of a trans- 
verse spring affects slightly the good har- 
mony of the whole as in several other types 
of transmissions. The error, however, is 
not of great importance. 




Fig. 23. — This type employs separate parts to 
perform its specific duty. The thrust emanates 
from the distance rods, R S and the torque is 
taken care of by the torque rod V. The springs 
are free to move on the axle casing and are 
shackled at each end 

When there is a vertical displacement of 
a single wheel a slight torsion is felt around 
the points P and Q of the longitudinal 
springs as well as in the distance rod (of 
reaction). To overcome this the perches 
and the distance rods should be fitted on 
ball sockets. 

Considering the displacement of a single 
wheel toward the rear of the car as with 
two distance rods, this displacement, which 
is necessary to the freedom of the trans- 
mission, cannot be effected, as it would 
cause a torsional strain on the bridge; only 
one is fitted and that with a ball socket in 
the middle of the chassis, permitting all 
kinds of displacements. The springs re- 




Kig. 24 — This type of chassis with two univer- 
sal joints in the propeller shaft, two distance rods 
to take care of thrust, and a separate torque rod 
for the reaction of the couple is found in four 
types of chassis. It entails very careful fitting 
and a quantity of wearing parts 

sist the lateral displacement of the entire 
axle. 

Example C-3 — This type of transmis- 
sion is shown in Figs. 14 and 15, where it 
will be seen that the thrust is taken by the 
distance rods and the reaction of the couple 
by the distance rods also. There is no 
torque rod, and the springs have front 
shackles which allow the spring perches to 
be attached with free action around the 
casing. Two cardans are employed, as 
will be seen. In order that this system 
should be coherent it is necessary to have 
two distance rods that do not project one 
on to the other in the profile view. The 
displacement of the axle is effected without 
rotation ; Rr Si R2 S2 form a parallelo- 
gram. There are usually two distance rods 
on one side and one on the other. The 
single one does the work of propulsion. It 
is possible to project this, following a line 
parallel to Rl and Si and R2 and S2, with- 
out intersecting these lines. Suppose this 
rod transmits half the effort of propul- 
sion. Then taking the other two, one 
works under compression under an effort 
equal to the sum of the force of the couple 
of reaction and one-quarter of the effort 
of propulsion, and this is the underneath 
rod and the one that supports the greatest 
effort. 
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The rod located above works in tension 
in reaction to the couple and in compres- 
sion as a push rod for one quarter of the 
thrust Finally it is working all the time 
in tension because the reaction of the couple 
is always greater than the half of the 
thrust. During braking moments the re- 
verse applies. 

During a vertical displacement of one 
wheel there is a slight torsion of the 
springs unless they are fitted with ball 
socket supports. The displacement of a 
single wheel rearwards is not a considera- 
tion, as the springs displace and compen- 
sate for this and the displacement of the 
springs obviates the displacement of the 
entire axle. In this type the axle always 
remains parallel to itself, due to the paral- 
lelogram formed by the distance rods 
and the lines joining their points of articu- 
lation. 

Example C-2-3 — Thtee chassis that were 
inspected showed a combination as radi- 
cated in the title of this type, in which 
case the reaction of the couple was taken 
up by the three distance rods. It will be 
seen in Figs. 16 and 17 from the method of 




Fig. 25— This U a variable of Fig. 23 utilizing 
the T casing as a torque rod instead of the outside 
rods, as in the former case. This type of trans- 
mission will be found on the Brasicr cars 



attachment of the rods that the springs 
are not shackled at the front end. The 
only point to be considered here is the 
total displacement of the axle. If the 
points P and Q were permitted to move 
along a line P Q in guides the suspension 
would be absolutely free. If the right 
angle guides were replaced by arcs of a 
circle (shackles in front and rear) the 
spring might be slightly flanged, but this 
is of no moment, however. If half springs 
or transverse springs are added this ef- 
fect is amplified more or less according to 
added springs taking more or less of the 
flexure. The springs work at the same 
time as the distance rods in this type of 
transmission to resist the torque. 

Example B-4 — This type furnished 25 
examples subdivided as follows: 18 chassis 
utilized the springs to transmit the thrust, 
using the torque rod to take the reac- 
tion of the couple; in this category the 
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Fig. 26— This type of transmission is found in 
the Delaunay Belleville, and one of the two dis- 
tance rods can only be seen. One of these rods 
is the torque member and the displacement of 
the entire axle is effected without interfering with 
the functioning of any other part 
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springs are not shackled in the front, two 
universal s are utilized and the springs are 
permitted to articulate around the axle 
casing. The balance of these chassis are 
dealt with under the heading B-4 Variable 
I and B-2-4. In type B-2 Variable I, as 
will be seen from Figs. 20 and 21, which 
is comprised of only one chassis, the casing 
is in the form of a T which is used as 
the torque reaction member; two cardans 
serve for power transmission, one at each 
end of the shaft In Variable II of this 




Fig. 27 — Perspective view of Fig. 26, showing 
how the two rods that serve as torque and dis- 
tance rods are attached in the front by ball socket* 
and at the rear at S by a ball socket and at Z by 
a yoke and cap 



class there are 6 chassis, Fig. 22 showing 
how a spring absorber resists the torque. 
The spring perches are fixed in this case. 
The displacement of the axle in type B-4 
can be seen in Fig. 19 and when a vertical 
displacement of one wheel takes place 
there is a slight torsion of the springs 
around the points P Q unless, as has been 
shown in previous cases, they are mounted 
on ball sockets. When one wheel is dis- 
placed towards the rear of the car in order 
to prevent the springs from deflecting on 
the perches these latter can be fitted with 
ball sockets. It is also useful to mount 
the torque rod in a similar manner so that 
it can oscillate around the vertical axis 
of the casing or that it be sufficiently 
elastic to deflect or that the forward ex- 
tremity be capable of being displaced later- 
ally (these three solutions are found in 
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Fig. 28 — In this type of transmission, unless 
there is sufficient play in the eyes of the spring P, 
the thrust taken by the rods K will inconvenience 
the proper working of the springs. Provided both 
organs are not working in propulsion at the same 
time this type offers good suspension 

practice). When there is a tendency for 
the axle to be displaced the springs and 
their supports alone do the work. 

In B-4, Variable I, the casing made out 
of the tube forms the torque rod which 
covers the second universal joint at N in 
Figs. 20 and 21. The one point to be 
taken into consideration in this type is 
that in order to overcome the tendency of 
the displacement of one of the wheels rear- 
wards springs with a small amount of 
flexure should be employed. Looking at 
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Fig. 29 — In this type of transmission as shown 
the springs are shackled in the front and when the 
spring bends the front half will exfoliate 



example B-2-4, as depicted in Fig. 22, and 
considering the question of the lateral dis- 
placement of the whole axle, this is similar 
to B-4 as above indicated. In the displace- 
ment of the whole axle, in order that the 
suspension should be as free as possible, it 
is necessary that the center of the ball sock- 
et should not coincide with the mean center 
of the curve described by the axle in rela- 
tion to the chassis, but this consideration 
is not of the greatest amount of importance 
as the combination is good or bad accord- 
ing to whether the point V, united solid to 
the axle, which has a more or less vertical 
displacement coupled with a slight rotary 
motion, takes a horizontal displacement 
when the suspender is removed. The 
same considerations govern the displace- 
ment of the single wheel towards the rear 




Fig. 30 — This shows only in an exaggerated form 
what takes place in the type of transmission de- 
picted in C-l-2. This applies in a degree in 
transmissions where the perches are fixed solid 



as in B-2, but it is advisable to make the 
torque rod so that it has lateral flexure or 
oscillation. 

Constructors of this type fix the perches 
solid on the axle and add springs that per- 
mit slight displacements at the extremity 
of the torque rod. As a matter of fact 
these springs often will be met in first- 
class transmissions of the B-4 type, but 
they are not necessary, although they 
soften the shocks that are imparted by the 
clutch and brakes. 

Example C-4— In this type of transmis- 
sion the springs are shackled at the front 
end and have a free motion on the axle 
casing, the perches being fitted in such a 
manner as to allow this. Two universal 
joints are employed and the thrust is taken 
by the distance rods fitted at each side of 
the chassis. The torque is taken care of 
by the central torque rod. Operating along 
the same line, but with some alterations, 
as may be seen by referring to Figs. 25, 
26 and 27, are the variations of this ex- 
ample. 

C-4 example will be seen by referring to 
Figs. 23 and 24, showing the side and plan 
views of the rear end of the chassis. The 
displacement of the entire axle can be seen 
in Fig. 24. When one wheel is displaced 
vertically a slight torsion of the springs 
takes place around the points P Q, unless 
the perches have ball socket attachments. 
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Fig. 31 — In this type of transmission the springs 
act as thrust members and the torque rod acts in 
a similar capacity 



Torsion of the distance rods has to be 
guarded against or they should be fitted 
with ball sockets. When one wheel tends 
to displace towards the rear the torque rod 
has little need to oscillate or bend if the 
point R is projected in the vicinity of M, 
because it is the springs that are displaced 
from the front to the rear or inversely. 
But it is possible that the oscillation or 
bending laterally would have regard to 4. 
The springs resist the lateral displacement 
of the entire axle. 

Fig. 25 shows the example of the Varia- 
ble I of C-4, in which case the T-shaped 
casing enclosing the propeller shaft acts 




Fig. 32 — Method of attachment of the springs 
and torque rod of Fig. 31. It is possible in this 
type that when the spring deflects, bending strains 
will be imposed on the chassis members 



as torque rod. The vertical displacement 
of a single wheel while the other remains 
stationary, the displacement of a wheel 
rearwards, as well as the lateral displace- 
ment of the entire axle, are similar to the 
example C-4. The main point to be con- 
sidered in this type is that to overcome 
the displacement of the entire axle the 
point R should be placed as near as possi- 
ble in projection to the point M, so that 
the shaft has not a large amount of dis- 
placement in relation to the casing. 

Variable II of C-4 is used on Delaunay 
Belleville cars and might as well come 
under the C-i category. The displacement 
of the entire axle is effected in such a man- 
ner that the other organs are not inter- 
fered with. In vertical displacements of 
a single wheel the springs are not subjected 
to any torsional efforts. The distance rods 
do not remain parallel and a relative dis- 
placement is permissible, due to the pres- 
ence of ball sockets at R-2 and R-i. The 
rearward displacement of a single wheel is 
limited by the distance rods. The springs 
move back and forth and the axle proper 
moves slightly obliquely. This is provided 
for as the socket S and the cap Z give the 
necessary play. 

The longitudinal springs resist the effort 
of the lateral displacement of the entire 
axle and give sufficiently without binding 
any other organ. 

Among the following examples will be 



found six different types of chassis that 
the author terms dissentants. This cate- 
gory has been reduced since the last census 
was taken, in the year 1908, from 11 cars 
out of a total of 79 to 6 out of 89 in 1910. 
In examining the example B-C-2 as shown 
in Fig. 28 for displacement of the entire 
axle it will be seen that the springs and 
the distance rods combine in the effort of 
thrust. No matter how carefully the 
points R and S are chosen (and it must be 
remembered that these vary if the rear 
springs do not deflect according to the 
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Fig. 33 — This type is very similar to Fig. 31 
only that the constructor extends the casing into 
a T form and with the aid of a drop arm utilizes 
it as a torque rod. Longitudinal efforts are not 
produced, but the springs exfoliate. 



same law as the longitudinal ones) all that 
can be determined is that the play in the 
eye P of the spring and in the articulations 
R and S will be sufficient, so that the dis- 
tance rod does not interfere with the 
springs. It is possible to obtain by this 
means an excellent suspension, provided 
that one of the two organs, distance rod or 
springs, does not come into action and sup- 
port the effort of thrust or do not do the 
work at the same time. If there is suffi- 
cient play in the eye of the spring P this 
is like the example C-2. 

Combination A-i-2 — The main consider- 
ation here is the displacement of the en- 
tire axle. When the spring deflects it 
should exfoliate on the one side and work 
in the opposite manner on the other side, 
because it seems difficult to subordinate 
the study of the car to the choice of the 




Fig. 34 — There is a difficulty in this case to find 
a point V suitable for the combination, but this 
can be approximated by fixing R and S properly. 
The perches are free and the thrust is taken care 
of by the distance rods 



proper position of the point M if such 
exists. Besides in the same case the non- 
proportional flattening of the back springs 
in relation to the longitudinal ones upsets 
all calculations. An exaggerated reproduc- 
tion of the situation that the rear springs 
sometimes take in a C-1-2 transmission is 
shown in Fig. 30. This deformation takes 
place in a lesser degree when one spring 
flattens more than another in ordinary 
types of transmissions with the perches 
fixed solid on the axle, especially when 
there are half or transverse springs em- 
ployed as has been shown. 
The combination A-B-i is shown in Figs. 



31 and 32. When the strain of the drive 
tends to displace the entire axle the thrust 
is thrown on the torque rod as well as the 
springs and for this reason this has been 
classed under the A category. When the 
spring deflects sufficiently powerful reac- 
tions are produced to cause the chassis to 
bend. The master leaf of the longitudinal 
springs in this type is very much exposed 
to rupture. 

Combination B-2-4 — The constructor has 
utilized the tubular casing as the torque 
rod as shown in Fig. 33. This is not so 
dangerous as the preceding one, but it is 
far from good. Longitudinal efforts are 
not produced, but the spring tends to ex- 
foliate and the perch should not be fixed 
solid. 

Combination C-2-4 — The difficulty with 
this type is that it is very difficult to find 
a point V in Figs. 34 and 35, that will have 
a more or less horizontal displacement. It 
is possible, however, by suitably fixing the 
points R and S, but in sacrificing certain 




Fig. 35 — Perspective view of Fig. 24, showing 
the method of attachment of the spring absorber 
to the chassis frame and the position of the dis- 
tance rods and their attachments 



other important considerations it is certain 
that the result cannot be good. 

Combination A-C-1-2-4 — When the 
springs in the displacement of the entire 
axle are about to deflect the T casing and 
the tie rods -join together in preventing this, 
and exert thereon horizontal efforts during 
the period that the spring perch is en- 
deavoring to find a position around the 
axis of the bridge. In such a transmis- 
sion the suspension to start with is fright- 
ful, but by degrees as the different organs 
that perform double duties wear and take 
play matters improve when the parts do 
no work at all. But then the car is noth- 
ing better than old iron. 




Fig. 36 — The difficulty in this transmission is 
that there is too much of it, and when one part, 
such as the spring, tries to deflect it is prevented 
from so doing by the distance rods 



If an aeroplane with a 30-foot span will 
lift two men, how many men will a modern 
big hat support? 

If vice concealed is a tribute to virtue, 
some second-hand automobiles have many 
virtues. 
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The Trend of Events — 

Points to the Revamping of Good Ideas and to Stability 



Granting that the hands of time point -with accuracy 
to the things that shall come to pass, and that falla- 
cies are the stragglers of the army of ideas, it is 
not too much to say that the crystallization of the 
automobile art cannot be brought about until the 
sieve of time performs its proper function and the 
useless pebbles are separated out, so that the keen 
and clever things that make for progress will shine 
in the lustre of their silvery coat without the stain 
of dross. 

Points to standardization of the materials that are to be used in 
the makeup of automobiles. 

Points to harmony of relations of the materials so that each 
component will do its work with equal facility, and wear 
out in actual service at a time in common with the rest. 

Points to the conservation of the energies of the men in the 
plants so that they will do more work with less effort, 
accentuating quality and dignifying labor. 

Points to co-operation among the makers of automobiles for 
the good of the cause. 

Points to the proper regulation of production, stabilizing the 
industry and delivering a measure of stability to the in- 
vestment on the part of the purchaser. 

Points to methods of production that will be automatic for 
quality, eliminating to a large extent the uncertainty 
that ordinarily greets the understanding as the "personal 
equation." 

Points to the elimination of castings on the ground that the 
crystals borne therein are overgrown and unruly. 

Points to the stopping off of the abuses that have crept into 
the automobile business under the appellation "heat 
treatment." 

Points to the broad idea that "doctoring" bad material to make 
it good as it relates to steel is a hopeless case. 

Points to the fundamental principle which is no better illus- 
trated than in the process which results in the selection 
of suitable grades of material subjecting them to the 
treatment that will produce the best result. 

Points to the day when the users of automobiles will have less 
to think about with more time to enjoy life with an 
automobile. 

Points to pneumatic tires. 

Points to rubber. 

Points to sea-island cotton. 

Points to the sizes 1 of tires, considering the automobiles on 
which they are to be used, that will accord with an in- 
vestigated standard. 

Points to tfie elimination of mechanical ideas that are known 
among the users of automobiles for the one quality that 
resides within them, i. e., they are cheap. 

Point to the time when an automobile will grow a coat of 
rust in the warehouse of the maker if it is loaded down 
with construction features that have proven their lack 
of competence. 

Points to taper fits in many of the situations that are now 
laboring under the handicap of insecure joints. 

Points to closer limits of tolerance, not only on the ground that 
the original cost of the automobiles would be reduced, 
but for the further purpose of facilitating repair work. 



Points to the time when automobiles will be purchased and 
used until they wear out in regular service, instead of 
being cast away when the body gets out of style. 

Points to the elimination of the ideas that "repeat" despite 
their instability and to the substitution of the things 
that will stay where they are put. 

Points to the time when the public at large will understand 
that the roadway is the other half of the automobile, 
and that the two halves must be in harmony for econ- 
omy's sake. 

Points to the recall of the legislator who now considers it safe 

to dog an automobilist into jail. 
Points to activity on the part of automobile clubs unhampered 

by the politicians who now sell them out. 
Points to clean sport. 
Points to reliability tours. 

Points to the separation of the hampering considerations from 

the main situations. 
Points to fair dealing. 



Report of Seamless Steel 
Tubes Division 

Being the second report of the Seamless Steel Tubes Division of 
the Standards Committee of the Society of Automobile En- 
gineers and subject to the rote of the Standards Committee. 

THE Seamless Steel Tubes Division has considered the data 
collected by the office of the Society as to the practice of 
S. A. E. members in steel tubing. A very large percentage of 
the sizes now in use falls within the limits of sizes included in 
the table given below, which is the same table that was sub- 
mitted in the collection of practice data as above stated. 

In addition there are many sizes distinctly individual to various 
automobile builders. These sizes, however, vary so much that 
it is impossible to include them in any table without making it 
so cumbersome as to be without value. This division is con- 
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Table of standard cold-drawn seamless steel tube sizes recommended by the 
Seamless Steel Tube Division of the Standards Committee 
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vinced that a great many of the odd sizes in question can be very 
comfortably avoided by practically all of the manufacturers if 
they will give their attention to each particular case. Of course, 
there will always be certain peculiar constructions (a small per- 
centage of the whole), wherein odd sizes must be used. This 
division believes that these sizes should not be included in a list 
of commercial standard tubing to be used in the automobile 
business. 

If, as a result of our investigation and report, the various tube 
mills will carry in stock the tube sizes given in the table here- 
with, the purchasing agents of automobile manufacturing com- 
panies will very soon learn that they are the sizes which can be 
obtained most easily ; which will react on the automobile design- 
ing departments even if the latter do not at first follow the 
standard voluntarily. We believe, however, that with this table 
of standard sizes before them, all designers will, wherever prac- 
ticable, work to the stated sizes, and in a relatively short time 



eliminate nearly all of the odd sizes which are now in use. 

Variations — One very important thing which the automobile 
designer ought to bear in mind is that steel tubing is a raw 
product, and that it should not be expected to get it down to 
thousandths of an inch unless paid for proportionately. It seems 
to be the consensus of opinion of tube makers that tubes smaller 
than 2" O D will vary from .005 minus to .005 plus on both I D 
and O D ; and tubes 2" and larger will vary from .010 minus to 
.010 plus on both I D and O D sizes. 

We therefore recommend the adoption of the table referred 
to as the table of standard cold-drawn seamless steel tube sizes 
for automobile engineering. 

(Signed) H. W. Alden, Chairman. 
H. L. Barton, 
Wm. H. Tuthiix. 
Jay J. Dunn, 
H. S. White, 



Worm Gear as Applied to Automobile 

By E. R. Whitney, Member S. A. E. 



Paper read at the summer meeting of the Society of 
Automobile Engineers, at Dayton, 0., June 15-17. 
The author discusses the merits of the worm gear in 
its application to the motor vehicle, fortifying his 
argument with the results of an efficiency test on a- 
set of Hindley worm gears as used on a 1000-pound 
electric delivery wagon. 

THERE seems to be a popular impression, and, I am sorry 
to say, among some engineers as well, that the worm 
gear is a device that is all right for an elevator, a me- 
chanical motion, or for a steering device where irreversibility 
is desired, but that it is not to be considered seriously for the 
driving gear of a motor car or truck. The idea seems to be 
a single-thread worm having a spiral angle of 5 or 10 degrees 
and an efficiency of 25 to 50 per cent. We often hear questions 
like these: Will it coast? Will it drive backwards? Is the 
efficiency high enough for automobile work? Does it not wear 
out rapidly? 

Worm Gear Superior In Its Field — Contrary to the opinion 
expressed by writers from time to time, and especially by 
several writers recently, the worm gear, within its legitimate 
field, is superior in many respects to other forms of gearing. 
It has its limitations, and is not applicable to all conditions, but 
I will endeavor to show in this paper that for certain classes 
of motor-driven vehicles it is superior to other devices on the 
score of efficiency, durability and simplicity. 

The efficiency of a worm gear is a function of the thread 
angle and the coefficient of friction. The coefficient of friction 
is a function of lubricant and the nature of the bearing surfaces. 

Efficiency — The relation of the thread angle to efficiency 
may be expressed as the amount of sliding between surfaces for 
the amount of useful work done. 

Frederick A. Halscy in a work on the subject has expressed 
this relation very clearly, and I cannot do better than to quote 
his words : 

"The reason why an increase of pitch, other things being equal, 
or, in other words, an increase of the angle of the thread, gives 
higher efficiency will be understood from Fig. 1. If A B be 
the axis of the worm and C D a line representing a thread, 
against which a tooth of the wheel bears, it will be seen that 
if the tooth bears upon the thread by a pressure P, that pres- 
sure may be resolved into two components, one of which, E F, 
is perpendicular, while the other, E G, is parallel to the thread 



surface. The perpendicular component produces friction be- 
tween the tooth and thread. The useful work done during a 
revolution of the thread is the product of the load P and the 
pitch of the worm, while the work lost in friction is the product 
of the perpendicular pressure E F, the coefficient of friction 
and the distance traversed in a revolution, which is the length 
of one turn of the thread. Now, if the angle of the thread be 
doubled, as indicated, the load P remaining the same, the new 
perpendicular component F H of P will be slightly reduced from 
the old value E F, while the length of a turn of the thread will 
be slightly increased. Consequently, their product and the lost 
work of friction per revolution will not be much changed. The 
useful work per revolution will, however, be doubled, because, 
the pitch being doubled, the distance traveled by P in one 
revolution will be doubled; for a given amount of useful work 
the amount of work lost is therefore reduced by the increase 
in the thread angle, and, since the tendency to heat and wear 
is the immediate result of the lost work, it follows that that 
tendency is reduced. For small angles of thread the change is 
very rapid, and continues, though in diminishing degree, until 
the angle reaches a value not far from 45 degrees, when the 
conditions change and the lost work increases faster than the 
useful work, an increase of the angle of the thread beyond that 
point reducing the efficiency. 

"This general consideration of the subject shows the principles 
at the bottom of successful worm design, but a more exact 
examination is desirable. According to Professor Barr, the 
efficiency of a worm gear, the friction of the thrust bearing 
being neglected, is: 

tan a (1 — f tan a) 

e = (approximately ^ 

tan a + / 

in which 
e = efficiency. 

a = angle of thread (being the angle D F I of Fig. 1). 
/ = coefficient of friction. 

"This formula gives no clear indication of the manner in which 
the efficiency varies with the angle, and the diagram, Fig. 2, has 
been constructed to show this to the eye. The scale at the bot- 
tom gives the angles of the thread from o to 00 degrees, while 
the vertical scale gives the calculated efficiencies, the values of 
which have been obtained from the equations and plotted on the 
diagram. In the calculations for the diagram it is necessary to 
assume a value for /, and this has been taken at .05 and .025. 
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Fig. 2 — Diagram constructed to show the manner in which the efficiency 
varies with the angle of thread 

The efficiencies calculated from these values are shown in the 
lower and upper curves respectively. The experiments made by 
Mr. Wilfred Lewis for Wm. Sellers & Company showed an in- 
crease of efficiency with the speed. The present diagram may be 
considered as confined to a single speed, and at the same time is 
not to be understood as showing the exact efficiency to be ex- 
pected from worms, but rather to exhibit to the eye the general 
law connecting the angle of the thread with the efficiency." 

Test of Hindley Gear. — Fig. 3 is the plotted result of an 
efficiency test on a set of Hindley worm gears, Fig. 4, as used 
in the Commercial Truck Company's 1,000-pound electric delivery 
wagon, Fig. 5. The data on these gears are as follows : 

Pitch 0.96 inch 

Lead 3.84 inches 

Ratio <&i -i 

Center distance 6. 796 inches 

Angle of thread (average) 28 degrees 

No. threads in worm 4 

No. teeth in gear 39 

Diameter of worm 2.8 inches 

Diameter of gear 11.917 inches 

The test was made on a stock rear construction, as illustrated 
in Fig. 6, the load being taken on a specially constructed Prony 

brake. The brake drum was mounted 
on a shaft with a square end passing 
through the square holes in both 
gears of the differential. The torque 
values were taken by a platform 
scale. The worm gear was driven 
by the electric motor, also shown in 
Fig. 6, which is a standard series- 
wound automobile type motor, and 
which has a normal rating of 85 
volts, 22 amperes, 1200 revolutions 
per minute. Brake tests were first 
made on the motor, and before start- 
ing the test for efficiency, observa- 
tions were made at various loads to 
determine the effect of varying the 
voltage and consequently the speed; 
it was found that the torque values 
on the Prony brake measuring the 
output of the gears were practically 
constant for a given current, with a 
considerably wide range of voltage 
and speed. 

It is interesting at this point to 
note 'this fact in view of the re- 
sults obtained by other experiments, 
they having found a decided change 
in the efficiency with changes in 
speed. This may possibly be ac- 
ie7r W drTve m .haft W ° rm counted for by the much higher sur- 




face speed of gears in this test, ranging from 200 to 800 feet 
per minute. 

The fact that the voltage and speed could be disregarded 
greatly simplified the test, as it was then necessary to observe 
only current and torque, the efficiencies being calculated directly 
from the torque tests on motor and gears. 

The curve of gear torque, Fig. 3, is plotted from torque values 
on the worm gear divided by the gear ratio. The speed curve 
shows the motor speed at 85 volts with varying loads. 

The test corresponds to actual service conditions with the 
wagon and full load, working through a range of from a slight 
down-grade to about an 18 per cent, up-grade. The maximum 
efficiency of 93 per cent, corresponds to a coefficient of friction 
of .032. 

Steering Gears. — An interesting and valuable application of 
the principle of worm gear efficiency may be made in connection 
with steering gears. The efficiency of a steering gear for trucks, 
and especially heavy trucks, should be as high as possible and 
yet with the proper degree of irreversibility, which means the 
proper amount of friction. I have found that these conditions 
can be met with worm thrusts of hardened steel, and a large 
spiral angle of worm thread, equally as well as with ball thrust 
bearings and a smaller spiral angle. The steel thrust washers are 
not so apt to give trouble in service and are cheaper. 

The durability or life of a worm gear is a direct function of 
efficiency and it follows that if a gear is produced that is high 

enough in efficiency 
throughout the full 
load range to be 
practical it will also 
be satisfactory for 
durability. 

The Commercial 
Truck Company's 
first worm - driven 
wagons were put 
into service about 
two years ago. 
Some of the first 
wagons have now 
covered approxi- 
mately 25,000 miles. 
Recent examination 

of the gears showed very little signs of wear. I would con- 
servatively estimate the life of these gears at from 50,000 to 
60,000 miles. 

Cost.— The worm-gear drive is not a cheap device, and the 
results as indicated above for efficiency and durability cannot 
be expected unless the gears are properly designed, constructed 
of the best materials and accurately mounted on high-grade anti- 
friction bearings. Unless facilities are at hand for doing accu- 
rate machine work, the use of the worm-gear drive had better not 
be attempted, but once properly constructed and mounted it is 
practically as free from trouble as a pair of spur gears. The 
gears illustrated in Fig. 4 are mounted on fixed centers and 
with no provision for adjustment. 

Theory and Practice. — The Hindley worm gear is much more 
expensive than the straight type, but the superior bearing between 
the worm threads and gear teeth and the greater durability war- 
rant the additional expense. The Commercial Hindley gear is a 
decidedly different product from the so-called theoretically cor- 
rect Hindley gear, and in practice the writer has experienced 
none of the fancied difficulties in mounting accurately enough in 
the direction of the worm shaft to meet all practical require- 
ments; in fact, much less accuracy is required in this direction 
than with the straight worm at right angles to the shaft. 

There is no such thing as a so-called theoretically correct 
Hindley gear; that is, the threads of the worm do not have a 
full bearing against the whole area of all gear teeth in mesh, but 
the Commercial Hindley gear approaches very closely to this con- 
dition. 




5 — Commercial Truck Company's 
pound electric delivery wagon 
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Relative Efficiency and Field. — Some engineers claim that 
even in ratios that can be covered by a single reduction bevel 
gear the worm has advantages in a high-grade car in being much 
easier to make silent and has nearly equal efficiency. The effi- 
ciency is undoubtedly lower than with a single reduction bevel 
gear made with equal accuracy and equal mounting, but is con- 
siderably higher than a double reduction bevel and chain or chain 
and chain. We will assume that the legitimate field for the 
worm gear is only where its efficiency and durability are equal 
to or better than in the case of other devices to do the same 
work. Then, keeping in mind the principle underlying efficiency, 
the requirements for road clearance, etc., it would on this basis 
be limited to ratios of from about 6:1 to 14:1. These limits are 
an approximation only and are subject to modification, depending 
on exact conditions. 

In order to put in convenient form the comparison of all 
features of the worm gear with other forms of gearing Table 
No. 1 has been made up. In consulting this table it must be 
understood that the comments on the different ratios are not 
unalterable, although they are approximately correct for the usual 
form of construction. 



Table 1. — Comparison of all features of worm giaks with other forms 
of gearing. 

GEAR RATIO. LOWER THAN 6:1 to 14:1 
Other forms 6:1 Double reduction 

of gearing. Single reduc- Bevel and Chain 
tion bevel. Chain and Cham 



efficiency 
durability 

NOISS 



LOWER 

EQUAL OR 



EQUAL O* 
LESS 



HIGHER 
BETTER 

LESS 



HIGHER THAN 
1:4 

Double reduction 
(Only required on 
heavy electric truck) 
Bevel and Chain 
Both chain 
Both spur 

LOWER 
EQUAL OR BETTER 
LESS 

Worm Gear In- 
applicable to 
Gasoline Pleasure 
Cars and Heavy 
Electric Trucks.— 
Table No. 2 has 
been drawn up to 
give some idea of 
the requirements for 
gear ratios with dif- 
f e r e n t types of 
vehicles, and to indi- 
cate where the worm 
gear is applicable. 

Table 2. — Gear Ratio Requirements for Different Types of Cars. 

Speed Engine or Gear Ratio 

M.r.H. Motor-Speed for 36" Wheels 

Gasoline Vehicle- — 

Pleasure car 40 

1000-pound wagon 20 

5-ton truck 10 

Electric Vehicles — 

Pleasure car 20 

1000-pound wagon 15 

5 -ton truck 7 




tig. 6 — Stock rear construction of the Hindley 
gear 



1200 
1200 
800 

2000 
1400 
1600 



3.2 
6.4 
8.5 



10.7 
10.1 
24.4 



It will be seen that for conditions as indicated in this table 
and with limitations as fixed above, that the worm gear is not 
applicable to gasoline pleasure cars or heavy electric trucks, but 
that it can be legitimately used for all gasoline business wagons 
and trucks, for electric pleasure cars and light electric wagons. 



Winnipeg a Motor Center 

The automobile business in the Manitoban metropolis during the 
past year has increased nearly 150 per cent., and the aston- 
ishing influx of cars has opened the eyes of the Government 
to the necessity for the immediate extension of good roads. 

WINNIPEG in 19 10 had thirteen firms which were engaged 
in the business of selling automobiles. At the present 
writing, there are 31 houses carrying motor cars in stock, some 
of the concerns handling as many as six different types of 
pleasure motor cars. There are 95 different makes of machines 
in Manitoba alone. Of this number, 6 are electric and 67 are 



gasoline machines. 
There are 22 models 
being used for com- 
mercial purposes. 
In 1910 there were 
1,690 licenses in the 
Province, including 
dealers' demonstra- 
tion motor cars. 
Now the licensees 
are divided into four 
classes, namely : 
Private owners, 
dealers, taxicabs 
and livery cars, and 
motorcycles. The 
private owners' 
licenses, which were 

limited to 2,000 in the beginning, have been found inadequate in 
number and a new series has been issued, commencing with 3,000, 
the latter numerals applying to taxicabs and dealers' machines. 




Fig. 4 — Showing a set of Hindley worm gears 



Relation of Air and the Conducting Ability of Metal in 
Radiators — When compared with any of the metals, air is a poor 
conductor of heat; it follows, therefore, that any metal as used 
in radiator construction is capable of delivering more heat to the 
radiating surface than the air can take away unless the difference 
in temperature between the cooling air and the metallic surface is 
relatively great. The ability of air to absorb heat is, of course, 
limited to its specific heat, and to the difference in temperature 
beween the entering and leaving air. The specific heat of air is 
very low, and the real problem is to have a very thin sheet of 
same spread out over the cooling surface. In order to increase 
the efficiency of the air current as it involves the cooling surface, 
circulation is set up; this is but another way of disregarding the 
poor conductivity of air for heat. 
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Fig. 3 — Plotted result of an efficiency test on a set of Hindley worm gears, 
obtained from dividing the torque values by the gear ratio 
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Report on Specifications for Materials 

Recommendations of Iron and Steel Division 



Being the second report of the Iron and Steel Dhision of 
the Standards Committee of the Society of Automo- 
bile Engineers, as of date of May, 191 1, and subject 
to the vote of the Standards Committee. Besides 
sixteen specifications for steel for various uses, with 
the appropriate heat treatment for each, the report 
recommends other standard specifications for valve 
metals, steel and gray iron castings and malleable 
iron. 

Specifications for Steel — These steels may be of open hearth, 
crucible or electric manufacture, and must be sound and free 
from physical defects, such as seams, heavy scale or scabs and 
surface defects. 

These steels will be purchased on the basis of chemical analy- 
sis. The specifications indicate the desired chemical composition. 
Any shipments not conforming to these specifications after care- 
ful check analysis may be rejected. 

Specification No. 1. — .IS Carbon Sletl — The following composition is desired: 

Csrbon 08% to .18% ( .15% desired) 

Manganese 40% to .60% ( .50% desired) 

Silicon, not over .20% 

Phosphorus, njt over .04% 

Sulphur, not o\er .04% 

Specification No. 2. — .20 Carbon Steel — The following composition is desired: 

Carbon 15% to .25% ( ^20% desired) 

Manganese 50% to .80% ( .65% desired) 

Silicon, not over .20% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Specification No. 3. — .30 Carbon Steel — The following composition is desired: 

Carbon 25% to .3S% ( .30% desired) 

Manganese 50% to .80% ( .6S% desired) 

Silicon, not over .20% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Specification No. 4.— .45 Carbon Steel- -The following composition is desired: 

Carbon 40% to .50% ( .45% desired) 

Manganese 50% to .80% ( .65% desired) 

Silicon, not over - 20 j£ 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Specification No. 5. — .80 Carbon Steel — The following composition is desired: 

Carbon 75% to .90% ( .80% desired) 

Manganese 25'/o to .50% ( .35% desired) 

Silicon 10% to .30% 

Phosphorus, not over .035% 

Sulphur, not over .035% 

(Primarily for Springs.) 

Specification No. 6. — .95 Carbon Steel — The following composition is desired: 

Carbon 90% to 1.05% ( .95% desired) 

Manganese 25% to .50% ( .35% desired) 

Silicon 10% to .30% 

Phosphorus, not over .035% 

Sulphur, not over .035% 

(Primarily for Springs.) 




Standard steel tensile test-specimen 



Specification No. 7. — .20 Carbon, 3'A Per Cent. Nickel Steel — The following 
composition is desired: 

Carbon 15% to .25% ( .20% desired) 

Manganese 50% to .80% ( .65% desired) 

Silicon, not over .20% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 3.25% to 3.75% (3.50% desired) 

(Primarily for Case-Hardening.) 

Specification No. 8.— .30 Carbon, 3yi Per Cent. Nickel Steel— The following 
composition is desired : 

Carbon 25% to .35% ( .30% desired) 

Manganese 50% to .80% ( .65% desired) 

Silicon, not over .20% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 3.25% to 3.75% (3.50% desired) 

(Primarily for Heat Treatment.) 

Specification No. 9. — .15 Carbon, Chrome Nickel Steel— The following com- 
position is desired: 

Carbon 10% to .20% ( .15% desired) 

Manganese 40% to .60% ( .50% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 1.50% to 2.00% (1.75% desired) 

Chromium 50% to 1.00% ( .75% desired) 

(Primarily for Frames.) 

Specification No. 10. — .20 Carbon, Chrome Nickel Steel— The following 
composition is desired: 

Carbon 15% to .25% ( .20% desired) 

Manganese 30% to .S0% ( .40% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 3.25% to 3.75% (3.50% desired) 

Chromium 1.25% to 1.75% (1.50% desired) 

Specification No. 11. — .30 Carbon, Chrome Nickel Steel — The following 
composition is desired: 

Carbon 25% to .35% ( .30% desired) 

Manganese 30% to .50% ( .40% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 3.2S% to 3.75% (3.50% desired) 

Chromium 1.25% to 1.75% (1.50% desired) 

Specification No. 12.— .45 Carbon, Chrome Nickel Steel — The following 
composition is desired: 

Carbon 40% to .50% ( .45% desired) 

Manganese 40% to .60% ( .50% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 1.50% to 2.00% (1.75% desired) 

Chromium 80% to 1.20% (1.00% desired) 

Specification No. 13. — .20 Carbon, Chrome Vanadium Steel — The following 
composition is desired: 

Carbon 15% to .25% ( .20% desired) 

Manganese 40% to .70% ( .50% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Chromium 80% to 1.10% ( .90% desired) 

Vanadium, not less than .10% ( .18% desired) 

(Primarily for Case-Hardening.) 

Specification No. 14. — .30 Carbon, Chrome Vanadium Steel — The following 
composition is desired: 

Carbon 25% to .35% ( .30% desired) 

Manganese 40% to .70% ( .50% desired) 

Silicon 10% to .30% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Chromium 80% to 1.10% ( .90% desired) 

Vanadium, not less than .10% ( .18% desired) 

(Primarily for Heat-Treatment.) 

Specification No. 15. — .45 Carbon, Chrome Vanadium Steel — The following 
composition is desired: 

Carbon 40% to .50% ( .45% desired) 

Manganese 60% to .90% ( .75% desired) 

Silicon 10% to .30% 

Phosphorus, not over .035% 

Sulphur, not over .035% 

Chromium 1.00% to 1.30% (1.20% desired) 

Vanadium, not less than .10% ( .18% desired) 
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Specification No. 16. — Silico-Manganese Steel — The following composition 
is desired: 

Carbon 45% to .55% ( .50% desired) 

Manganese 60% to .80% ( .70% desired) 

Silicon 1.90% to 2.20% (2.00% desired) 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Note — The foregoing specifications Nos. 1 to 16 are drawn to 
meet ordinary manufacturing conditions. Steels of greater 
purity can be obtained, that is, with lower limits of phosphorus 
and sulphur, say .025 per cent. Also narrower limits of carbon, 
manganese and other elements can be obtained under special 
terms. 

Specification No. 17. — Common Screw Stock — The following composition 
covers two tvpes of screw stock: 

Carbon 08% to .25% 

Manganesi 30% to .80% 

Phosphorus, not over 16% 

Sulphur 05% to .15% 

Specification No. 18. — Low Alloy Steel — There has lately come on the mar- 
ket a type of steel which sells at a slight advance over the price of open 
hearth and which is superior to it in a great many properties. These 
steels are of any carbon desired, and of the following approximate com- 
position: 

Carbon As desired 

Manganese 50% to .80% 

Silicon, not over .20% 

Phosphorus, not over .04% 

Sulphur, not over .04% 

Nickel 90% to 1.20% 

Chromium 15% to .40% 

VALVE METALS. 

Specification No. 19. — Valve Metal No. 1 — This metal shall contain not less 
than 26% of nickel. This material must be malleable. 

Specification No. 20. — Valve Metal No. 2 — This metal shall contain: 

Carbon, not over .50% 

Manganese, not ever 1.50% 

Phosphorus, not over .04% 

Sulphur, not over .06% 

Nickel 28.00% to 35.00% 

The remainder to be iron. 

STEEL CASTINGS. 
Specification No. 21.— The following composition is desired: 

Carbon 30% to .40% ( .35% desired) 

Manganese 60% to .80% ( .70% desired) 

Silicon 10% to .30% 

Phosphorus, not over .06% 

Sulphur, not over .06% 

GRAY IRON CASTINGS. 
Specification No. 22. — The following composition is desired: 

Total Carbon 3.25% to 3.50% 

Manganese 40% to .70% ( .50% desired) 

Silicon 1.90% to 2.20% (2.00% desired) 

Phosphorus 60% to 1.00% 

Sulphur, not to exceed .10% 

MALLEABLE IRON. 
Specification No. 23. — The following composition is desired: 

Manganese 30% to .70% ( .50% desired) 

Silicon, not over 1.00% ( .60% desired) 

Phosphorus, not over .20% ( .17% desired) 

Sulphur, not over .06% 

Notes and Instructions Referring to Materials Specified 
Hereinbefore 

Steels — The materials specified in detail hereinbefore include 
those most important to the builder of automobiles. It is ob- 
vious that there are more kinds of material specified than are 
likely to be used by any one manufacturer. The number given 
presents a choice sufficient to cover many designs. A few grades 
of steel properly selected and properly treated are enough to put 
into the parts of any given car. 

Specification No. 1 — .15 Carbon Steel — The source of this 
material is always the basic open hearth furnace. It is a ma- 
terial commonly used for seamless tubing, pressed steel frames, 
pressed steel brake-drums, sheet steel brake-bands and pressed 
steel parts of many varieties. It is soft and ductile and will 
stand much deformation without cracking. 

This steel is weak, and in an annealed condition will have an 
elastic limit of about 30,000 pounds per square inch, with very 
high reduction of area and elongation. 

In the cold drawn or cold rolled condition the elastic limit 
may be as high as 60,000 pounds per square inch, with but little 
reduction of area and elongation. This relatively high elastic 
limit can be obtained only in light or small sections, either sheet 
or rod form. 



This material should not be used for such parts as are to be 
machined. It will tear badly in the turning, threading and 
broaching operations. 

Heat treatment produces but little benefit, and that not in 
strength but in toughness. It is possible to quench this grade 
of steel and put it in a condition to machine a little better than 
in the annealed state; but this is an expedient that should be 
used only in an emergency and not as a regular practice. 

Forgings may be and are made of this steel, but it is not de- 
sirable material for forgings for the above stated reasons. 

The heat treatment which will produce a little stiffness is to 
quench at 1500 deg. F. in oil or water. No drawing is required. 

This steel will case-harden but should not be chosen for that 
purpose. 

Specification No. 2 — .20 Carbon Steel — The natural source 
of supply for this material is the basic open hearth process. 

This quality of steel is intended primarily for case-hardening 
purposes. It forges well and machines well. It may therefore 
be used for a very large variety of forged, machined and case- 
hardened parts of an automobile where strength is not para- 
mount. 

This steel is a soft, ductile material having an elastic limit in 
the annealed condition of about 35,000 pounds per square inch. 

Steel of this quality may be also drawn into tubes and rolled 
into cold rolled forms, and, as a matter of fact, makes a better 
frame because of the slightly higher carbon and resulting 
strength. The increased carbon has no detrimental effect as far 
as usage is concerned, and it is only the most difficult cold forril- 
ing operations that cause it to crack during the forming. For 
automobile parts it may be safely used interchangeably with 
Specification No. 1 as far as cold pressed shapes are concerned. 

The elastic limit in a cold rolled or cold drawn condition is 
about 70,000 pounds per square inch; with the same degree of 
working as will give 60,000 pounds per square inch with Speci- 
fication No. 1. 

Heat treatment of this steel produces but little change as far 
as strength is concerned, but does cause a desirable refinement of 
grain after forging, and the toughness is materially increased. 
A simple quenching operation from about 1,500 deg. F. in oil is 
all that is necessary. The treatment will often help the ma- 
chining qualities. 

The case-hardening treatment is the most important for this 
quality of steel. The character of the treatment must depend 
upon the importance of the part to be treated and upon the 
shape and size. There is a certain group of parts in an auto- 
mobile which are not called upon to carry much load or with- 
stand any shock. The only requirement is hardness. Such parts 
are fairly illustrated by screws and by rod end pins. The 
simplest form of case-hardening will suffice, viz. : 

Heat Treatment No. 1 — After forging or machining— 

1. Carbonize at a temperature between 1,600 deg. F. and 1,75" 
deg. F. (1,650 deg.-1.750 deg. F. desired). 

2. Cool slowly or quench. 

3. Reheat to 1450 deg.-1.500 deg. F. and quench. 

Operation 2 may be either a slow cooling or quenching, de- 
pending entirely upon the convenience and shape of the parts. 
If the parts are a large number of small pieces, it is very con- 
venient to cool them quickly by quenching at a temperature 
somewhat below the case-hardening temperature. The subse- 
quent heating operation (No. 3) refines the grain of the outside, 
carbonized steel and produces good enough results for the class 
of parts in question. 

Another class of parts demands the best treatment, such as 
gears, steering-wheel pivot-pins, cam-rollers, push-rods and many 
similar details of an automobile which the manufacturer learns 
by experience must be not only hard on the exterior surface but 
possess strength as well. The desired treatment is one which 
first refines and strengthens the interior and uncarbonized metal. 
This is then followed by a treatment which refines the exterior, 
carbonized, or high-carbon, metal. 
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Heat Treatment No. 2 — After forging or machining — 

1. Carbonize at temperature between 1,600 deg. F. and 1,750 

deg. F. (1,650-1,700 deg. F. desired). 

2. Cool slowly in the carbonizing mixture. 

3. Reheat to 1,500 deg.-1.550 deg. F. 

4. Quench. 

5. Reheat to 1,400 deg.-1.450 deg. F. 

6. Quench. 

7. Draw in hot oil at a temperature which may vary from 

300 deg.-4SO deg. F., depending upon the degree of hard- 
ness desired. 

In the case of very important parts, the last drawing opera- 
tion should be continued from one to three hours, to insure the 
full benefit of the operation. 

The objects of drawing are two- fold: First, and not least 
important, is the relieving of all internal strains produced by 
quenching; second, a decrease in hardness, which is sometimes 
desirable. The hardness begins to decrease very materially 
from 350 deg. F. up, and the operation must be controlled as 
dictated by experience with any given part. 

There are certain very important pieces that demand all of 
these operations, but the last drawing operation may be omitted 
with a large number. Experience teaches what degree of hard- 
ness and toughness combined is necessary for any given part. It 
is impossible to lay down a general rule covering all different 
uses. If the fundamental principle is well understood, there 
shtould be no trouble in developing the treatment to a proper 
degree. 

Following the foregoing treatment a fractured part should 
show a fine grain on the exterior, without any appearance of 
shiny crystals. The smaller the crystals the better. The interior 
may show a silky, fibrous condition or a fine crystalline condi- 
tion; but it must not show a coarse, shiny, crystalline condition. 

Specification No. 3 — .30 Carbon Steel — The natural source 
of supply for this material is the basic open hearth. 

This steel is primarily for use as a structural steel. It forges 
well, machines well and responds to heat treatment in the matter 
of strength as well as toughness; that is to say, intelligent heat 
treatment will produce marked increase in the elastic limit. It 
may be used for all forgings such as axles, driving-shafts, steer- 
ing pivots and other structural parts. It is the best all-round 
structural steel for such use as its strength warrants. 

In an annealed condition the elastic limit is about 45,000 pounds 
per square inch, with ample elongation and reduction of area. 

Heat treatment for toughening and strength is of importance 
with this steel. The heat treatment must be modified in accord- 
ance with the experience of the individual user, to suit the size 
of the part treated and the combination of strength and tough- 
ness desired. The steel should be heat treated in all cases where 
reliability is important. 

Machining may precede the following heat treatment, depend- 
ing somewhat upon convenience and the character of the treat- 
ment. If the highest strength is demanded, then strong quench- 
ing methods must be employed ; for example brine. In such 
case, the elastic limit will be correspondingly high and the steel 
correspondingly hard and difficult to machine. On the other 
hand, if a moderately high elastic limit is all that is desired, an 
oil quench will suffice and machining may follow without any 
difficulty whatever. 

Heat Treatment No. 3— After forging or machining— 

1. Heat to 1,500 deg. F. 

2. Quench. 

3. Reheat to 600 deg.- 1,300 deg. F. and cool slowly. 

This is the simplest form of heat treatment. The drawing 
operation (No. 3) must be varied to suit each individual case. 
If great toughness and little increased strength are desired, the 
higher drawing temperatures may be used, that is in the neigh- 
borhood of 1,100 deg. F., 1,200 deg. F. or 1,300 deg. F. If much 
strength is desired and little toughness, the lower temperatures 



are available. Even the lowest of the temperatures given will 
produce a quality of steel, after oil quenching, that is very 
tough— sufficiently tough for many uses. In fact, with some 
parts the drawing operation (No. 3) may be entirely omitted. 

Results better than obtainable with the above sequence of op- 
erations may be obtained by a so-called double treatment, viz.: 

Heat Treatment No. 4— After forging or machining — 

1. Heat to 1,500 deg. F. 

2. Quench. 

3. Reheat to 1,400 deg. to 1,450 deg. F. 

4. Quench. 

5. Reheat to 600 deg. to 1,200 deg. F. and cool slowly. 

This produces a refinement of grain not possible with one 
treatment and is resorted to in parts where extreme good quali- 
ties are desired. 

Elastic limits varying from 45,000 pounds per square inch in 
the annealed condition, up to nearly double this amount, are ob- 
tainable by proper combinations of quenching and drawing op- 
erations. A few practical tests will teach the best method of 
control. High elastic limits are safe so long as they are ac- 
companied by generous reduction of area, say, 45 per cent or 
better. Such steel will withstand shock and alternate stress. 

This quality of steel is not intended for case-hardening, but 
by careful treatment it may be safely case-hardened. This should 
be in emergencies only, rather than as a regular practice and, 
if at all, only with the double treatment followed by the draw- 
ing operation; that is, the most painstaking form of case-hard- 
ening. 

Specification No. 4—45 Carbon Steel— The natural sources 
of supply for this steel are various— basic or acid open hearth, 
crucible or electric, the most natural source being the basic open 
hearth. 

This quality represents a structural steel of greater strength 
than Specification No. 3. Its uses are more limited and are 
confined in a general way to such parts as demand a high degree 
of strength and a relatively low degree of toughness. At the 
same time with proper heat treatment the fatigue-resisting 
qualities are very high— higher than with any of the foregoing 
specifications. 

This steel is commonly used for crank-shafts, driving-shafts 
and propeller-shafts. It has also been used for transmission 
gears, but it is not quite hard enough without case-hardening and 
is not tough enough with case-hardening to make safe trans- 
mission gears. It should not be used for case-hardened parts, 
except in an emergency. Other specifications are decidedly bet- 
ter for this purpose. 

In an annealed condition this steel should have an elastic limit 
of about 50,000 pounds per square inch, and in a heat-treated 
condition this figure may be nearly doubled. 

The best heat treatment for this quality of steel for crank- 
shafts and similar uses is as follows: 

Heat Treatment No. 5 — After forging or machining — 

1. Heat to 1,150 deg. F. 

2. Quench. 

3. Anneal by heating to 1,450 deg. F. 

4. Cool slowly in furnace, in lime or in soft coal. 

5. Reheat to 1400 deg. to 1,500 deg. F. 

6. Quench. 

7. Heat to 800 deg. to 1,000 deg. F. and cool slowly. 
Specification No. 5 — .80 Carbon Steel — The source of this 

steel may be open hearth, crucible or electric furnace. 

As stated under the specifications, this quality of steel is pri- 
marily for springs, and, generally speaking, for springs of light 
section. 

The tensile test figures for this steel are unimportant inas- 
much as it is intended for spring use. 

The hardening and drawing of springs, that is, the heat treat- 
ment of them, is, as a rule, in the hands of the springmaker, but 
in case it is desired to treat, as for small coil springs, the fol- 
lowing treatment is recommended: 
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Heat Treatment No. 6 — 

1. Coil. 

2. Heat to 1,400 deg. to 1450 deg. F. 

3. Quench in oil. 

4. Reheat to 400 deg., 500 deg. or 600 deg. F., in accordance 

with degree of temper desired, and cool slowly. 

It must be understood that the higher the drawing temperature 
(Operation 4) the lower will be the elastic limit of the material. 
On the other band, if the material be drawn at too low a tem- 
perature it will be brittle. A few practical trials will locate 
the best temper for any given use. 

Specification No. 6 — .95 Carbon Steel — The natural source 
for this steel will be the same as for Specification No. 5 — it may 
be made in the basic open hearth, crucible or electric furnace. 

This grade of spring steel is suited for the most important 
springs. Properly heat treated, extremely good results are pos- 
sible. Substantially the same remarks apply to this quality of 
steel as to Specification No. 5. It is possible that the quenching 
temperature (Operation 2, Heat Treatment 6) of the heat treat- 
ment may be lowered slightly because of the increase in carbon, 
and it is also probable that the drawing temperature (Operation 
4) will be at a different temperature. 

Sufficient data to specify the exact physical tests of hardness 
or other characteristics are not yet available in the spring in- 
dustry, and it is therefore impossible to draw a hard and fast 
set of specifications. Such data are now being accumulated. 

Specification No. 7 — .20 Carbon, 3 1-2 Per Cent. Nickel 
Steel — The source of this steel will be the open hearth, crucible 
or electric furnace. 

As stated under the specification, this quality of nickel steel 
is primarily for case-hardening. The carbon is relatively low, 
which means that the interior metal of a case-hardening piece 
will be tough. 

The elastic limit of this material in an annealed condition is 
4S,ooo pounds per square inch, with good reduction and elonga- 
tion. It will respond well to heat treatment, with an increase 
of elastic limit up to 60,000 pounds or 70,000 pounds per square 
inch and with better reduction of area than in the annealed 
state. As before stated, this steel is not primarily for struc- 
tural purposes, but for case-hardening; consequently the physical 
characteristics either annealed or heat treated are of minor im- 
portance. It is intended for case-hardened gears, both the bevel 
driving and transmission systems, and for such other case- 
hardened parts as demand a very tough, strong steel with a 
hardened exterior. 

The case-hardening sequence may be varied considerably, as 
with Specification No. 2, those parts of relatively small im- 
portance requiring a simpler form of treatment. As a rule, how- 
ever, those parts which require the use of nickel steel generally 
require the best type of case-hardening, viz. : 

Heat Treatment No. 7— After forging or machining — 

1. Carbonize at a temperature between 1,600 deg. F. and 1,750 

deg. F. (1,650 deg. to 1,700 deg. F. desired). 

2. Cool slowly in the carbonizing material. 

3. Reheat to 1,450 deg. to 1,525 deg. F. 

4. Quench. 

5. Reheat to 1400 deg. to 1,450 deg. F. 

6. Quench. 

7. Reheat to a temperature from 250 deg. to 500 deg. F. (in 

accordance with the necessities of the case) and cool 
. slowly. 

The second quench (Operation 6) must be conducted at the 
lowest possible temperature at which the material will harden. It 
will be found that this is sometimes as low as 1)300 deg. F. 

In connection with certain uses it will be possible to omit the 
final drawing (Operation 7) entirely, but for parts of the high- 
est importance this operation should be followed as a safeguard. 
Parts of intricate shape, comprising sudden changes of thick- 
ness, sharp corners and the like, should always be drawn, in 
order to relieve the internal strains. 



Specification No. 8 — .30 Carbon, 3 1-2 Per Cent. Nickel 
Steel — The natural source for this steel will be basic open 
hearth, crucible or electric furnace. 

This quality of steel is primarily for heat treatment for struc- 
tural parts were much strength and toughness are sought, 
such as axles, spindles, crank-shafts, driving-shafts and trans- 
mission shafts. 

In an annealed condition this steel has an elastic limit of 
about 55,000 pounds per square inch. Under heat treatment this 
may be increased anywhere up to 160,000 pounds per square inch, 
the ductility at this latter figure being satisfactory, reduction of 
area of at least 45 per cent, being obtainable. This wide varia- 
tion of elastic limit is obtainable by the use of different quench- 
ing mediums — brine and oil — and the difference in drawing tem- 
peratures — from 500 deg. F. up to 1,200 deg. F. 

Heat Treatment No. 8 — After forging or machining — 

1. Heat to 1,450 deg. to 1,500 deg. F. 

2. Quench. -j 

3. Heat to 600 deg. to 1,200 deg. F. and cool slowly. 
A higher refinement of this treatment is : 

Heat Treatment No. 9 — After forging or machining — 

1. Heat to 1450 deg. to 1,500 deg. F. 

2. Quench. 

3. Reheat 10 1,350 deg. to 1,400 deg. F. 

4. Quench. 

5. Heat to 600 deg. to 1,200 deg. F. and cool slowly. 

By proper regulation and changes of quenching and drawing 
temperatures, a wide range of physical characteristics may be 
obtained. The thickness of the mass treated, the volume and 
temperature of the quenching medium and other details peculiar 
to most hardening plants, must be recognized in order to get 
intelligent or desirable results. 

This material may be case-hardened, but it is rather high car- 
bon for the practice of the average hardening department. The 
lower ranges of carbon — in the neighborhood of .25 — are satis- 
factory, but the upper ranges — in the neighborhood of .35 — ap- 
proach the danger point, and steel of this carbon must be corre- 
spondingly carefully handled. 

Specification No. 9 — .15 Carbon, Chrome Nickel Steel — 
The source of this steel will be open hearth, crucible or electric 
furnace. 

As stated in the specification, this quality of steel is primarily 
intended for alloy steel frames, and for heat treatment when 
so used. It may be used for other purposes, such as structural 
parts or for case-hardened parts, by suitably modified heat treat- 
ments, but as such use is not the intent of the specification, no 
further discussion is given along that line. 

Heat Treatment No. 10 — Heat treatment for frames after 
forming : 

1. Heat to 1400 deg. to 1,450 deg. F. 

2. Quench. 

3. Heat to 1,000 deg. to 1,200 deg. F. and cool slowly. 

The exact temperatures for operations 2 and 3 must be de- 
termined experimentally, being somewhat dependent upon the 
thickness of the stock treated, the temperature of the quenching 
medium and the design. Generally speaking, thin sections, such 
as frames, respond very sharply to quenching operations and 
must be handled with corresponding care. 

Specification No. 10 — .20 Carbon, Chrome Nickel Steel — 
The source of this steel will be open hearth, crucible or electric 
furnace. 

This quality of steel is intended primarily for case-hardened 
parts of chrome nickel steel. The treatment may be so varied 
as to render it possible to use this quality of steel for many 
structural parts. 

The strength of this steel in an annealed condition is not of 
much importance, as this alloy, as well as others, offers no ma- 
terial advantage over carbon steel unless it be heat treated. The 
heat treatment is substantially the same sequence of oprations 
as apply to other steels already dealt with, with suitable modifica- 
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tion to be determined by practical experiment. An elastic limit 
of 120,000 pounds per square inch is possible, with a large meas- 
ure of reduction of area and elongation. 

The proper quenching temperature for this grade of steel is 
from 1400 deg. F. to 1,500 deg. F. The drawing temperature de- 
pends upon the elastic limit desired. 

Case-hardened parts demanding this high grade of steel also 
demand the most careful treatment, viz. : 

Heat Treatment No. 11 — After forging or machining— 

1. Carbonize at a temperature between 1,600 deg. F. and 1,75° 

deg. F. (1,650 deg. to 1,700 deg. F. desired). 

2. Cool slowly in the carbonizing mixture. 

3. Reheat to 1,400 deg. to 1,500 deg. F. 

4. Quench. 

5. Reheat to 1,300 deg. to 1400 deg. F. 

6. Quench. 

7. Heat to 250 deg. to 500 deg. F. and cool slowly. 

The heating for second quench (Operation 5) should be car- 
ried out at the lowest possible temperature at which sufficient 
hardness may be obtained. 

Specification No. 11 — .30 Carbon, Chrome Nickel Steel — 
The source of this steel will be the same as in the case of Speci- 
fication No. 10. 

This grade of chrome nickel steel is intended primarily for 
structural parts of the most important character. Parts requir- 
ing this grade of steel must be heat treated ; otherwise there is 
no gain commensurate with the increased cost of the steel. 

This quality is suitable for crank-shafts, axles, spindles, drive- 
shafts, transmission shafts and, in fact, the most important 
structural parts of the highest-priced cars. 

The elastic limit of the annealed material is of no importance, 
as this steel should not be used in an annealed state. The elastic 
limit of the heat treated material may be carried as high as 
175,000 pounds per square inch, with generous reduction of area 
and elongation. 

Heat treatment recommended: 

Heat Treatment No. 12 — After forging or machining — 

1. Heat to 1450 deg. to 1,500 deg. F. 

2. Quench. 

3. Reheat to a temperature between 500 deg. and 1,250 deg. F. 

and cool slowly. 
A higher refinement of this same treatment is: 
Heat Treatment No. 13— After forging or machining— 

1. Heat to 1450 deg. to 1,500 deg. F. 

2. Quench. 

3. Reheat to 1400 deg. F. 

4. Quench. 

5. Reheat to a temperature between 500 deg. F. and 1,250 deg. 

F. and cool slowly. 

This grade of steel is sensitive and must be handled with a 
great deal of care. The temperatures should be controlled by 
pyrometer. The lower the temperature at which the proper re- 
sponse to treatment is obtained, the better will be the results. 
At the same time, if sufficient temperature is not used, there 
will be an incomplete or unsatisfactory response. 

This steel is not intended for case-hardening, but may be so 
treated in an emergency. If case-hardening is attempted, the 
highest degree of care must be exercised. 

Specification No. 12—45 Carbon, Chrome Nickel Steel — 
The source of this steel will be the basic open hearth, crucible 
or electric furnace, probably one of the last two. 

The use of this steel is mostly for gears where extreme 
strength is necessary. The carbon is sufficiently high to cause 
the material, in the presence of chromium and nickel, to become 
sufficiently hard to make a good gear when quenched, without 
case-hardening (carbonizing). 

The characteristics of this steel in an annealed condition are 
unimportant, as it should not be used in that condition. Heat 
treatment produces an elastic limit that may be carried to over 



200,003 pounds per square inch, with good reduction of area 
and elongation. 

This steel is difficult to forge. During the forging operation 
it should be kept at a thoroughly plastic heat and not hammered 
or worked after dropping to ordinary forging temperatures, as 
cracking is liable to follow. The steel also becomes so very 
. hard as to forge with great difficulty. On the other hand, too 
high a temperature is not advisable, as the steel becomes red- 
short and breaks. In brief, the forging temperature limits are 
narrow, and this steel must be reheated more frequently than 
any of the other qualities dealt with. Generally speaking, the 
higher the carbon of chrome nickel steel, the more is this char- 
acteristic found to be true. 
To heat treat for gears: 

Heat Treament No. 14 — After forging — 

1. Heat to 1,500 deg. F. (plus or minus 25 deg. F.). 

2. Quench. 

3. Reheat to 1400 deg. to 1450 deg. F. (Hold at this tem- 

perature one-half hour, to insure thorough heating.) 

4. Cool slowly. 

5. Reheat to' 1450 deg. to 1,500 deg. F. 

6. Quench. 

7. Reheat to 250 deg. to 550 deg. F. and cool slowly. 

This steel cannot be machined unless thoroughly annealed (Op- 
erations 3 and 4). 

The final drawing operation must be conducted at a heat which 
will produce the proper degree of hardness. The desired Brinell 
hardness for a gear is between 430 and 470, the corresponding 
Shore hardness being from 75 to 85. 

This quality of steel should not be case-hardened. 

Specification No. 13— .20 Carbon, Chrome Vanadium Steel 
— The source of this steel will be open hearth, crucible or elec 
trie furnace. 

As noted in the specification, it is primarily for case-harden- 
ing. The uses are for the best case-hardened parts of high- 
priced cars; that is, case-hardened shafts, gears and like im- 
portant parts. 

The physical characteristics of this steel annealed are rela- 
tively unimportant. The material will respond somewhat to 
heat treatment and be considerably toughtened thereby. Its 
proper use is for case-hardening, in accordance with the follow- 
ing treatment: 

Heat Treatment No. 15 — After forging or machining — 

1. Carbonize at a temperature between 1,600 deg. F. and 1,750 

deg. F. (1,650 deg. to 1,700 deg. F. desired). 

2. Cool slowly in the carbonizing mixture. 

3. Reheat to 1,600 deg. to 1,700 deg. F. 

4. Quench. 

5. Reheat to 1,300 deg. to 1400 deg. F. 

6. Quench. 

7. Reheat to 250 deg. to 500 deg. F. and cool slowly. 

The high initial quenching temperature of this steel is note- 
worthy, that is, something a little over 1,600 deg. F. This is 
different from the other steels referred to and characteristic of 
chrome vanadium steel. 

The heating for second quench (Operation 5) should be con- 
ducted at the lowest possible heat that will harden the exterior, 
carbonized surface. Practical experiment will develop the best 
temperature for local conditions in any hardening room. 

Specification No. 14 — .30 Carbon, Chrome Vanadium Steel 
— The source of this material may be open hearth, crucible or 
electric furnace. 

The uses for Ihis steel are for structural purposes, very much 
as set forth for .30 carbon, nickel steel and for .30 carbon, 
chrome nickel steel that is, the important structural portions 
of an automobile — the crankshaft, drive-shafts, axles and the 
like. 

The physical characteristics in an annealed condition are un- 
important. The steel should not be used in that condition — not 
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that it is unsafe, but because there will be no gain commensurate 
with increased cost of the material. 
For heat treatment: 

Heat Treatment No. 16 — After forging or machining — 

1. Heat to 1,600 deg. to 1,700 deg. F. 

2. Quench. 

3. Reheat to some temperature between 500 deg. F. and i.3°o 

deg. F. and cool slowly. 

The elastic limit obtainable after heat treatment may be be- 
tween 60,000 pounds per square inch and 150,000 pounds per 
square inch, with good toughness as represented by reduction of 
area and elongation. 

This steel may be case-hardened, but if so treated it must be 
handled with care on account of the relatively high carbon. 

Specification No. 15— .45 Carbon, Chrome Vanadium Steel 
— The source of this steel may be open hearth, crucible or elec- 
tric furnace. 

This quality of steel contains sufficient carbon in a combination 
with vanadium to harden when quenched at a proper tempera- 
ture. 

The elastic limit after suitable heat treatment may be carried 
up to the neighborhood of 200,000 pounds per square inch, with 
reduction of area great enough to indicate good toughness. 

This steel may be used for structural parts where exceedingly 
great strength is required. 

The heat treatment may be as described for the .30 carbon, 
chrome vanadium steel ; and the drawing temperature must be 
suitably modified to produce proper toughness. For gears this 
steel should be annealed after forging, the treatment to be about 
as follows : 

Heat Treatment No. 17 — 

1. Heat to 1,600 deg. F. 

2. Quench. 

3. Reheat to 1,450 deg. F. 

4. Cool slowly. 

5. Reheat to 1,600 deg. to 1,650 deg. F. 

6. Quench. 

7. Reheat to 350 deg. to 550 deg. F. and cool slowly. 

This last drawing operation must be modified to obtain any 
desired hardness. 

Specification No. 16 — Silico-Manganese Steel — The source 
of this steel will be the open hearth, crucible or electric furnace. 

This steel is intended for structural parts, springs and gears. 
It should not be used without heat treatment. 

The physical characteristics in the heat treated condition are 
similar to those of other alloy steels specified, the elastic limit 
being under control and ranging from 60.000 pounds per square 
inch to 175,000 pounds per square inch, with good reduction of 
area and elongation. 

For structural parts the treatment should be: 

Heat Treatment No. 18 — After forging or machining — 

1. Heat to 1,650 deg. to 1,750 deg. F. 

2. Quench. 

3. Reheat to a temperature between 600 deg. F. and 1,400 deg. 

F. and cool slowly. 
Suitable temperatures for any given thickness of piece and 
the character of the quenching medium must be determined ex- 
perimentally. 

When used for springs, this material may be treated as above 
with proper modification as to drawing temperature, with the 
probability that 800 deg. F. as a drawing temperature will give 
about the proper characteristics. 

Specification No. 17— Common Scrf.w Stock— This steel may 
be made by any process. 

There are two types of screw stock commonly found in the 
market. The controlling element in one type is phosphorus, 
which is commonly found between .10 and .20 per cent. The 
controlling element in the other type is sulphur, which is com- 
monly found between .07 and .15 per cent. 



Ordinary screw stock is a free machining and very cheap steel, 
lacking strength and toughness. It is an unsafe steel to be used 
in the vitals of an automobile. 

Screws of these materials from hot-rolled bars should be 
heat treated and not used in a rolled or annealed condition. 
Screws made from cold-rolled bars are much stronger than if 
in a rolled or annealed condition. But the best results from 
both types of steels may be obtained if heat treated. 

Heat Treatment No. 3 is suitable for screws. Heat treatment 
after machining produces the strongest screw. If machined 
after treatment the grain of the material is, in effect, nicked by 
the thread and thereby weakened. 

Specification No. 18 — Low Alloy Steel — This specification 
represents a class of steels that are made from ores containing 
chromium and nickel. Steels made from such ores may be 
referred to as natural alloy steels. At the same time other 
steels closely duplicating them in analysis are made by the ad- 
dition of chromium- and nickel-containing materials to an other- 
wise simple steel. 

These natural alloy steels are low in cost as compared with 
chrome-nickel steels in general. This is to be expected in view 
of the fact that the alloying elements are low in percentage 
and cost littl in view of their origin. These steels are not in- 
tended to compete with the higher alloys of chromium or nickel, 
but are intended to furnish a better quality than carbon steel at 
a very slight increase in cost. 

As found in the market, these steels contain about 1.00 per 
cent, of nickel and from .15 to .40 per cent, of chromium. Of 
such composition, there is a material gain in strength and tough- 
ness as the result of heat treatment. 

These steels are obtainable in any desired carbon from .10 
to 1. 00 per cent. At a slight increase in cost these steels may 
be obtained containing from .30 to .60 per cent, chromium, which 
composition results in a very decided gain in physical charac- 
teristics. 

The natural alloy steels respond to case-hardening treatments 
better than the plain carbon steels and the nickel steels of similar 
carbon content. For example, a .20 carbon, natural alloy steel 
makes an excellent gear when properly carbonized and treated 
in accordance with Heat Treatment No. 7. 

For structural purposes the .30 carbon or even the .40 carbon 
steel may be used, properly treated, in accordance with Heat 
Treatment No. 8 or No. 9. 

Specifications Nos. 19 and 20 — Valve Metals — These ma- 
terials are high-nickel valve metals. They do not respond to 
heat treatment. The best that can be done with them is to 
treat for the purpose of securing uniformity of condition, by 
annealing at ordinary temperatures or by quenching from or- 
dinary temperatures (1,500 deg. F. or thereabouts). Change of 
strength or ductility cannot be expected to any commercial de- 
gree. 

Specification No. 21 — Steel Castings — The specifications 
given for steel castings represents a quality commonly made by 
open hearth and crucible manufacturers. 

Genuine steel castings, and not malleable iron and complex 
mixtures often found in the market masquerading under the 
name of steel, are referred to. 

Genuine steel castings may be annealed or heat treated to 
great advantage for important parts. A steel casting of the 
composition given in the specification should be tough, so as to 
bend to a considerable angle before breaking. The elastic limit 
of such a casting in an annealed condition is in the neighborhood 
of 35,000 pounds per square inch. 

The tensile strength of genuine malleable iron castings prop- 
erly annealed is in the neighborhood of 30,000 pounds per square 
inch, with no elastic limit worth mentioning. 

Like other castings, steel castings are subject to blow-holes. 
Consequently, they should not be used for the vital parts of an 
automobile. It is impossible to inspect against blow-holes. Steel 
castings for axles, crank-shafts and steering-spindles are used 
only at great risk. 
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Specification No. 22 — Gray Iron Castings— The use of speci- 
fications for cast iron in the present state of the foundry art is 
not very easy. The foundryman, if he is not accustomed to work 
to analysis, will object, although his iron may be within the 
specifications given 90 per cent, of the time. Moreover, if there 
are any defective cylinders he will be likely to lay it to the com- 
position of the iron, whereas the fault may lie in his foundry 
methods, apart from composition. m 

Consequently these specifications should be used as indicating 
the ideal mixture— something for the foundryman to work to, 
even though he may not be willing to guarantee the analysis. 

If trouble is experienced with cylinders, analyses of samples 
of the iron will show whether or not the composition is some- 
where near what it should be. If the composition is very far 
from the specification here given, the purchaser will be justified 
in putting up strenuous objection. 

Iron in accordance with this specification will be strong and 
reasonably close-grained in the thicknesses cast, and one that 
wears well. 

Specification No. 23— Malleable Iron— The remarks made 
in connection with the gray iron specification (No. 22) apply 
even more strongly to malleable iron. Iron of the composition 
given, properly annealed, will make a strong and tough casting; 
but improperly annealed it will not make a good casting. 

Castings that are received brittle may be so from two causes : 
first, unsuitable mixture of iron; second, incomplete annealing. 
Consequently, if brittle castings are received, they should be 
analyzed, and if the analysis is correct, then it is certain that the 
annealing operation was not properly performed. 

Castings varying seriously in composition from that given in 
the specification, especially as to phosphorus, are liable to be 
brittle, even if properly annealed, and should therefore be 
avoided. 

List of Heat Treatments 

Heat Treatment No. 1. 
After forging or machining— 

1. Carbonize at a temperature between 1600° F. and 1750* F. (1650*- 

1700* F desired). 

2. Cool slowly or quench. 

3. Reheat to 1450M500* F. and quench. 

Heat Treatment No. 2. 
After forging or machining — 

1. Carbonize at a temperature between 1600° F. and 1750* F. (1650*- 



«nperi 

1700* F. desired). 
Cool slowly in the carbonizing mixture. 
Reheat to 1500M550* F. 



Quench. 
Rel 



eheat to 14OOM450* F. 



Quench. 
Dri 



Taw in hot oil at a temperature which may vary_ from 3OO*-450° 
F., depending upon the degree of hardness desired. 



Heat Treatment No. 3. 
After forging or machining — 

1. Heat to 1500° F. 

2. Quench. 

3. Reheat to 600*1300° F. and cool slowly. 

Heat Treatment No. 4. 
After forging or machining — 

1. Heat to 1500° F. 

2. Quench. - 




After 
1. 
2. 
3. 
4. 
5. 
6. 
7. 



3. Reheat to 1400*-1450* F. 

4. Quench. 

5. Reheat to 600°-1200° F. and cool slowly. 

Heat Treatment No. 5. 
forging or machining — 

Heat to 1550* F. 
Quench. 

Anneal by heating to 1450° F. 
Cool slowly in furnace, in lime or in soft coal. 
Reheat to 14O0°-15OO° F. 



Quench. 
H 



After 
1. 

2. 
3. 
4. 
5. 
6. 
7. 



After 
1. 
2. 
3. 



After 
1. 
2. 
3. 
4. 
5. 



eat to 800°-1000* F. and cool slowly. 

Heat Treatment No. 6. 

Coil. 

Heat to 1400°-1450° F. 



Quench in oil. 
K< 



eheat to 400°, 500* or 600* F., in accordance with degree of 
temper desired, and cool slowly. 

Heat Treatment No. 7. 
forging or machining — 

Carbonize at a temperature between 1600° F. and 1750° F. (1650*- 

1700° F. desired). 
Cool slowly in the carbonizing material. 
Reheat to 1450MS25* F. 
Quench. 

Reheat to 1400M450* F. 

Suench. 
eheat to a temperature from 250°-500° F. (in accordance with the 
necessities of the case) and cool slowly. 

Heat Treatment No. 8. 
forging or machining — 
Heat to 1450*-15O0* F. 
Quench. 

Heat to 600*-1200° F. and cool slowly. 

Heat Treatment No. 9. 



forging or. machining — 
Heat to 1450* 1500* F. 



Quench. 
Rel 



After 
1. 

2. 
3. 
4. 
5. 
6. 
7. 



After 

1. 
2. 
3. 



After 
1. 
2. 
3. 
4. 
5. 



Aftei 
1. 
2. 
3. 

4. 

5. 
6. 
7. 



After 
1. 

2. 
3. 
4. 
5. 
6. 
7. 



After 
1 



leheat to 1350M400* F. 
Quench. 

Heat to 600°-1200° F. and cool slowly. 

Heat Treatment No. 10. 
Heat to 14O0°-1450* F. 
Quench. 

Heat to 1000*- 1200° F. and cool slowly. 

Heat Treatment No. 11. 
forging or machining — 

Carbonize at a temperature between 1600° F. and 1750* F. (1650°- 

1700* F. desired). 
Cool slowly in the carbonizing mixture. 
Reheat to 1400°-! 500* F. 



Quench 
Reheat 
Quench. 

a. 



heat to 1300°-1400° F. 
tench. 

eat to 250*-5OO* F. and cool slowly. 



and 1250* F. and coo) 



Heal Treatment No. 12. 
forging or machining — 
Heat to 1450°-1500* F. 
Quench. 

Reheat to a temperature between 500° F. 
slowly. 

Heat Treatment No. 13. 
forging or machining — 
Heat to 1450M500* F. 
Quench. 

Reheat to 1400* F. 
Quench. 

Reheat to a temperature between 500° F. and 1250° F. and cool 
slowly. 

Heat Treatment No. 14. 

forging — 

Heat to 1500* F. (plus or minus 25° F.) 



Quench. 

Ret 



[eheat to 1400°-1450* F. (Hold at this temperature one-half hour, 

to insure thorough beating.) 
Cool slowly. 

Reheat to 1450*-1500° F. 



Quench 

Reheat to 250°-550* F. and cool slowly. 

Heat Treatment No. 15. 
forging or machining — 

Carbonize at a temperature between 1600° F. and 1750° F. (1650*- 

1700* F.. desired). 
Cool slowly in the carbonizing mixture. 
Reheat to 1600°-I700° F 
Quench. 

Reheat to 1300*-1400° F. 
Quench. 

Reheat to 250°-550° F. and cool slowly. 

Heat Treatment No. 16. 



forging or machining — 
Heat to 1600°-1700° F. 



8uench. 
eh 



Cross-section of an endurance testing machine 



After 
1. 
2. 
3. 
4. 
5. 
6. 
7. 



Seheat to some temperature between 500* F. and 1300° F. and cool 
slowly. 

Heal Treatment No. 17. 

forging — 
Heat to 1600* F. 



Quench. 
Reheat 



to 1450* F. 
Cool slowly. 
Reheat to 1600°-1650° F. 
Ouench. 

Reheat to 350°-550° F. and cool slowly. 
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Htat Treatment No. 18. 
After forging or machining — 

1. Heat to 1650M750" F. 

2. Quench. 

3. Reheat to a temperature between 600° F. and 1400" F. and cool 

alowly. 

Definitions and Notes 
Tensile Strength per square inch indicates the strength the 
steel would have tested in a rod of i-inch area cross-section. 
This standard is adopted so that no matter what 'the size of 
the test-specimen may be, the results are calculated to a square 
inch basis. 

Elastic Limit — The figure generally referred to in engineer- 
ing practice as "elastic limit" is not the true elastic limit, except 
in those instances where close reading extensometers are used. 
The elastic limit usually referred to is that obtained by either 
the drop of the beam of the testing machine or by means of 
dividers which indicate when the test-specimen begins to stretch 
visibly as noted by the aid of dividers. Elastic limit is that 
point at which, if the load on the steel specimen be released, the 
specimen will return to its original length before being placed 
under tension test, and beyond which, if the load be released, 
the specimen will not return to its original length. The elastic 
limit is really the point necessary to use in figuring all strains 
and stresses for structural purposes. 

Reduction of Area is the measured amount (in per cent.) 
that a test-specimen reduces in size at the point of fracture. 
This element is valuable because it shows the condition of the 
steel in the specimens. For instance, a coarse-grained, over- 
heated steel, or an under-worked steel, shows a low percentage 
of reduction of area ant* is, therefore, to be avoided. On the 
other hand, a steel well hammered or rolled, or heat treated, 
shows a high percentage of reduction of area as the result of a 
very fine grain. 

Elongation represents the ductility and softness of the ma- 
terial. A considerable degree of elongation is required in order 
that there may be nothing abnormal about the material being 
tested. It is of the least importance for automobile purposes. 

Endurance — In the foregoing specifications "endurance" has 
been referred to. Endurance is conveniently studied by means 
of a so-called alternate stress or endurance machine. A cut 
of the form of test-specimen required and the machine in which 
it is tested are shown herewith. The machine is of standard 
design and can be obtained in the market from builders of 
testing machines. 

It is a fact that tensile tests giving elastic limit, maximum 
strength, reduction of area and elongation, indicate the probable 
endurance of a steel. At the same time, the endurance of a 
steel is not always proportional to the increase of elastic limit 
or increase of elongation and reduction of area. Consequently, 
the endurance machine is the best method of studying the real 
effect of heat treatments and of material. It is not as commer- 
cial as the tension test, as it takes more time to perform. It 
is, however, an excellent device to use in conjunction with the 
tension test. 

The machine should be firmly mounted upon a solid base in 
order to eliminate the vibration which is sure to result from a 
more or less flexible base and which sets up vibration and in- 
creases or otherwise renders uncertain the effect of alternate 
stress within the metal itself. 

Natural Condition, that is to say, steel in the natural con- 
dition. This means little. It is supposed to represent the con- 
dition of steel after ordinary hot rolling or forging operations. 
Steel in such condition may be either good or bad, depending 
largely upon the accidental sequence of operations and the 
method of carrying them out. This condition might well be 
called an accidental rather than a natural condition. It is not 
a good term to use and should be avoided. Neither should steel 
in a natural condition be used for any but the unimportant parts 
of an automobile. 

Steel in a natural condition after annealing is uniform and 
safe, even if not as strong or as tough as after suitable heat 
treatment. 




Endurance machine test-specimen 

Annealing consists of heating to a temperature above the 
critical point and cooling slowly. 

Drawing consists of heating to some point below the critical 
point and cooling slowly. 

Heat Treating — A sequence of heating, quenching and slow 
cooling operations. 

Quenching — To cool suddenly in any liquid or in air. 

Quenching Mediums — Brine, water, oil, and many others. 
Brine produces the sharpest results, but is severe and has a 
greater tendency to warp parts, producing a higher elastic limit. 

Water is intermediate between brine and oil and often may 
be used to advantage with parts of suitable section and thick- 
ness. Its tendency to cause warping is not as great as that of 
brine, nor can so high an elastic limit be obtained as with brine. 

Oil — fish, cottonseed or lard— is best for quenching purposes. 
It is the mildest of the quenching mediums and should be used 
wherever it is found possible to obtain the desired results by 
its use. 

All references to "Quench" in the foregoing heat treat- 
ments mean oil unless otherwise stated. If found by ex- 
periment that oil will not produce the desired results, then water 
should be tried, or even brine. Nearly all case-hardened parts 
may be successfully hardened in oil. Oil exerts less tendency to 
warp than any of the other quenching mediums mentioned. 
Henry Souther, Chairman. George L. Norris, 

E. F. Russell, M. T. Lothrop, 
S. V. Hunnings, H. M. Crane, 
A. R. Gormully, Thomas Towne, 
Arthur Holmes, F. D. Carney, 
G. E. Franquist, W. P. Barba, 

F. W. Trabold, Joseph Schaeffers, 

E. L. French, Coker F. Clarkson, Secretary. 



Reciprocity Treaty will Aid 
Freight Automobile 

The signing of the proposed reciprocity treaty with Canada 
■would witness a quickening of the freight automobile trade 
between the two countries. The Dominion, with its com- 
parative lack of railroad facilities, would be immensely 
benefited by the wide adoption of the mechanically-propelled 
business wagon. 

SUCCESSFUL negotiations of the proposed reciprocity treaty 
would open up an entirely new vista for the freight carrying 
automobile. So far the Canadian trade has been almost ex- 
clusively confined to the passenger cars, with here and there a 
notable exception, but in the event of reciprocity the market for 
the trucks would be immediately enlarged. 

Precisely the same arguments in favor of the delivery truck 
in the cities and thickly populated areas as have been given with 
such convincing force to the business men of the United States 
will apply with equal strength to Canadian conditions. In addi- 
tion, the mission of the freight automobile in handling all sorts 
of heavy draft work, in transporting the fruit, of the field and 
forest to the railroads, is of tremendous importance to Canada. 

Immense territories, now considered of doubtful value as a 
source of agriculture, would be made available by means of the 
freight automobile. 
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Don'ts for the Engineer 

Intensive Cultivation Produces a Bumper Crop 



In view of the dual relation of the "engineer," he be- 
ing the man whom the maker relies upon for sound 
mechanical advice, and the embodiment of earnest- 
ness and unszverving integrity from the user's point 
of viezv, his acquaintance with the scenery in the 
borderland of chicanery should be on the same 
plane as a child's understanding of the intricacies 
of a chronometer. 

Don't allow chance to tempt you to be satisfied with a vague 
statement of the position that will fall to your lot in a 
negotiation. 

Don't ape the taking ways of a ward politician. 

Don't specify the types of materials that are to be used in an 
automobile if the purchasing agent is going to base his 
action upon the wiles of the lowest bidder. 

Don't allow a draftsman to dress up an incongruity and put it 
in the working drawings of a promising automobile. 

Don't permit your ambition to run away with you to the extent 
of crowding a $5,000 design into a $1,000 automobile. 

Don't outline a big plan and neglect the little things. 

Don't emulate the fellow with the bath-towel spine when you 
go into conference if there is any disposition on the part 
of Mr. Commercialman to advocate a plain deception. 

Don't take any stock at all in the ability of the publicity depart- 
ment to fix quality in a car if it is not of your making. 

Don't fail to take an active part in the co-operative work that is 
going on in the Society. 

Don't participate in the deliberation of the council of the wise 
excepting to add something of value that will be in 
harmony with the whole. 

Don't go in with the impression that an amicable relation will be 
destroyed if you cannot agree to a doctrine that may be 
put upon the tapis for discussion ; if you differ with the 
doctors present a reason for the disagreement, but if the 
majority fails to see the point it is reasonable to accept 
the rule of so much wisdom in preference to the opinion 
of a single man. 

Don't bother with poignant details; watch the main chance every 
minute of the time. 

Don't pre-empt the prerogatives of a disorderly minority; a 
good society has one leader only. 

Don't bolt the convention if you discover that some one has 
been nibbling upon the piece of pie that you think be- 
longs to you. 

Don't be overawed if the flow of wisdom emanating from some 
unexpected quarter gets beyond your comprehension. 

Don't let the world say that you failed to hoe your row. 

Don't permit weeds to grow in your part of the garden, busying 
yourself in the meantime with the troubles that have been 
assigned to your neighbors. 

Don't be afraid of doing too much work in the good cause; the 
master of the vineyard will feel disposed to assign an- 
other job if you complete the task that merits the atten- 
tion of the moment. 

Don't let moss grow on the back seats in the place where men 
assemble for the good of the cause ; the curse of too 
many leaders should be obvious to you. 

Don't lean backwards on the staff of respectful diffidence ; you 
might be unconscious to the "call" when it comes. 



Don't enter into any intrigue whatsoever ; the position that you 
might acquire under such circumstances will be built upon 
soggy foundation. 

Don't associate with any more golden ideas than you can tote 
for a mile. 

Don't wear blinds — they were originally designed for horses. 

Don't look through the wrong end of the telescope — it makes 
a planet look like a marble. 

Don't place too much store upon what you may think as com- 
pared with what you do. 

Don't get yourself into the state of mind wherein you brave 
the idea that your last fond effort spells finality. 

Don't accept the rulings of a foreshortened perspective; the 
world will go on and leave you far behind in that event. 

Don't lay too much stress upon the value in new work of the 
jigs and fixtures that are a true part of last year's mis- 
takes. 

Don't court success with a bludgeon. 

Don't try to get a society to limit its activities, crystallizing the 
things that you know about; your interest maj be furth- 
ered by exploring the field beyond the range of your 
personal knowledge. 
Don't be afraid to dribble out a few of your good ideas in the 
common cause; you can scarcely afford to be a welsher. 
Don't try to exchange a fallacy for a truth; your debt can only 
be liquidated by the delivery of an equality of value. 



tSmall Cars Wanted in 
France 

In certain sections of that country there is a strong demand for 
a serviceable three- or four-wheeler of moderate price that, 
in addition to meeting the severe service demands of the 
French, shall, in view of the high price of fuel, be a 
moderate consumer of gasoline. 

THERE is a demand in the vicinity of Bordeaux, France, for 
moderate-priced, medium-power, small automobiles, and the 
manufacturer who goes about the business properly is liable to 
get some trade. The call is for small four-wheel or three-wheel 
vehicles which could be bought for $350 or $400, for commercial 
delivery purposes. There are people who are anxious for the 
advent of automobiles of this description. But there are certain 
rules to be observed, if the foreign manufacturer would sell his 
product in this market. The machine must be fully guaranteed 
to equal a French-made car; it must be qualified to endure the 
rigid tests according to French standardization ; it must mani- 
fest its capability and its reliability by actual results, after severe 
demonstrations have been made in France; it must show its 
strength to a point of carrying 400 pounds of passengers and at 
the same time it must not drink up more than a gallon of gasoline 
to every thirty or forty miles of road traveled, gasoline being 
very dear in France and therefore entering considerably into the 
expense of keeping up a machine; the tires must conform to Con- 
tinental European standards. A complete line of spare parts and 
accessories would need to be kept on hand at headquarters in 
Paris as well as in the subdepots in large provincial cities. It 
would be necessary to print descriptions of standards, etc., and 
also all catalogues in the French tongue, while a staff of Ameri- 
can-French or French salesmen would be indispensable. 
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Ball and Roller Bearing' Design 

By Arnold C. Koenig, Member S. A. £. 



Extracts from a paper read at the Midsummer Meeting 
of tfie Society of Automobile Engineers at Dayton, 
Ohio, June 15-17. The author analytically considers 
the stresses imposed on ball and roller bearings with 
special reference to automobile practice, and shows 
by illustrations and formula the limits beyond 
which it is not safe to go in designing bearings suit- 
able for that work. He reinforces his argument with 
the details of a series of tests conducted by Stribeck 
and other specialists along this line of mechanical 
research, and incidentally points out a few fallacies 
which obtain in present practice. 




A 



Fig. 3 — Showing 
frictional resistance to 
ball rotation in a 
three-point bearing 



STEEL girder may be designed to 
sustain a load of many tons with- 
out deflecting more than 1-500 of 
its length under such load, yet a load of 
even one ounce will produce a slight, al- 
though imperceptible, deflection. 

With this fact in mind, there is another 
illustration which may be mentioned as in- 
troductory to the subject in hand : viz., 
that any two or more materials in contact 
under pressure will deform or give way to each other in propor- 
tion to their relative degrees of hardness or resiliency. Thus, an 
ordinary pneumatic tire makes no perceptible impression on a 
hard pavement, but leaves a well-defined track in soft yielding 
earth. 

The wheel of an ordinary wagon, heavily loaded, passing over 
an asphalt pavement in summer when the asphalt is softened 
by the heat of the sun, will sink into the pavement very per- 
ceptibly, and the rolling action of the wheel, as the wagon 
moves forward, causes a small "wave" of asphalt to be pushed 
ahead of the wheel, as shown in Fig. 1. The theoretic effect of 
this "wave" on the dynamic pull required to move the load, 
needs no discussion here, as its practical effect is amply dem- 
onstrated by the fact that a team of horses will pull a loaded 
dray up a steep grade on a street paved with hard granite blocks, 
yet get "stalled" with the same load on a street having the 
same percentage of grade, but paved with asphalt. 

Steel will stand reasonable stresses (within the limits of its 
elastic resilience) almost indefinitely, but under excessive strains 
oft repeated or of long duration it will slowly deteriorate under 
the law of the "fatigue of metals" and will eventually fail under 
a stress or load that may be small as compared with its orig- 
inal capacity. 

According to Professor Merriman, the first systematic experi- 
ments upon the effect of repeated loading of elastic materials 
were conducted by Wohler (1859 to 1870). He found, for ex- 
ample, that a bar of wrought iron subjected to tensile stress 
varying from zero to the maximum was ruptured by: 

800 repetitions from o to 52,800 lbs. per sq. in. 
107,000 " " o to 48,000 " " '* " 

450,000 " " o to 39.000 " " " " 

10,140,000 " " o to 35,000 " '* " " 

"It was found that the stress could be varied from zero up to 
something less than the elastic limit an indefinite number of 
times (several millions) before rupture occurred, but with com- 
plete reversal of stress or alternate equal and opposite stresses 
(tension and compression) it could be broken by a sufficient 



number of applications when the maximum stress was only 
about one-half to two-thirds the stress at the elastic limit" 

The elastic resilience of any material, as, for instance, steel, 
is the energy expended in producing a load deformation (or 
strain) at the true elastic limit of the material. If the limit of 
proportionality between stress and strain (within the definite 
range of elastic resilience) be exceeded, there results a per- 
manent deformation or "set," and the elastic resilience for sub- 
sequent loadings is increased to the amount of energy required 
to produce such load deformation, but the difference between 
the increased elastic resilience and the ultimate load (or total 
load deformation at rupture) is proportionately decreased. 

The maximum unit load deformation in a ball bearing must 
therefore be kept, as nearly as practicable, within the primary 
elastic resilience of the materials used. 

The maximum allowable (safe) stress within the elastic re- 
silience of any material such as steel is determined by the char- 
acter of the load and the frequency with which it is applied. 
Thus, for a live load (one that is suddenly applied and suddenly 
released without appreciable impact velocity) the elastic re- 
silience should be taken at one-half of that which obtains under 
a gradual or static load. For loads which are subject to shocks, 
impact or reversals of stress this should be again divided by two. 
The frequency of load repetitions at any point in a ball race is 
equal to the number of revolutions X the number of balls X 
the ratio of diameters of ball and race, or: 

ball diam. 

Load frequency = r. p. m. X No. of balls X 

race diam. 

However, as stated before, the exact relation which the fre- 
quency of load repetitions bears to the safe load capacity of a 
bearing has thus far been impossible to determine mathematically ; 
therefore, to the safe working value of the elastic resilience 
(one-half or one-fourth of elastic limit) as determined by the 
character of the load there should be applied a further factor 
of safety of four or (preferably) five to provide for variable 
and uncertain conditions. 

In automobile bearings the use of such high values for the 
"apparent" factor of safety (10 to 20), with a "real" factor of 
safety of 5, is advisable as a guarantee that unexpected load 
variations or accidental shocks will not cause strains beyond the 
elastic resilience of the materials. 

The rings forming the races of a ball or roller bearing may 
be considered as circular beams, uniformly loaded between the 
points of support (the balls or rollers), with the balls or rollers 
at their points of contact with the surface of the race producing 
a piening force ("wave" action) similar in effect to that pro- 
duced by locomotive wheels passing or rolling on the steel 
rails. 

In any radial or annular ball or roller bearing of either two 
point or four point of contact type the outer race has the same 
number of points of support or application of the load as the 
inner race, but the lineal distance or span between such points 
is greater since the lengths of the races (circumferences) are 
proportional to the diameters of the circles formed by them. 

In a ball bearing the piening stress upon the races, which is 
produced by the rolling of the balls under load, is much less 
marked on the inner race than on the outer, because the points 
of application of the load are closer together and it has prac- 
tically continuous support on the shaft, especially if the shaft 
and bore of the bearing provide a tight drive fit. The outer 
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formation of asphalt "wave" 
of heavily loaded wagon in 



race, on the other 
hand, considered as 
a circular beam, has 
only its form and 
cross-sectional area 
of metal to resist the 
stresses and the in- 
creased tendency to- 
w a r d distortion 
which results from 
the greater intervals 
or spans between 
the points of con- 
tact with the balls, therefore, its thickness or cross-sectional 
area of metal should be greater than that of the inner race. 

Neglecting the consideration of the continuous support which 
its contact with the shaft provides for the inner race, the rela- 
tive thicknesses of metal in the outer and inner races of any 
annular ball bearing should vary in some ratio of proportion to 
the lengths of the chords s and S the lengths of spans between 
the points of contact between balls and races (Fig. 2). 

The angle formed by any two fixed race surfaces in a 3-point 
or 4-point of contact type of ball bearing has a marked effect 
upon the frictional resistance to the rotation of the balls. 

This frictional resistance to rotation varies as the cos 1-2*. 
as illustrated in Fig. 3, and is due to the wedging effect of the 
ball in the angle of the race. 

In amount it is equal to the effect of the load or pressure on 
the ball applied to a wedge having a thickness at the butt equal 
to sin 1-20 X diam. of ball, and a length equal to secant 1-20 
X radius of ball. 

Fig. 4 represents a wedge driven into the end of a log. 
Let t = thickness of wedge = 2 sin 1-2 0 (Fig. 5) 
1 = length of wedge = cos 1-2 0 
W = resistance to splitting offered by the wood 
P = pressure or force required against the butt of the 
wedge to cause it to penetrate the log against the resistance W. 
Neglecting the item of friction on the surface of the wedge, 
W (2 sin 1-20) WXt 
Then P = = 



COS 1-2 0 
P (cos 1-2 0) 



1 



W = 



2 sin 1-2 0 

If P and t are constant, then VV varies directly as the length 
1 ; therefore, W varies directly as the cos 1-2 <t>. 

If a steel ball be placed between two hard steel surfaces or 
jaws, as in Fig. 6, then the wedging effect of any pressure P on 
the ball will be equal to that of a wedge formed by the tangents 
to the surface of the ball at its points of contact with the sur- 
faces of the steel jaws, the length of which is therefore equal 
to cos 1-2 0. 

If a ball bearing were constructed with this same angle 0 be- 
tween the surfaces of the races in contact with the balls in a 4- 
point contact type, as illustrated in Fig. 7, then the frictional re- 
sistance to rotation of the ball, due to the binding or wedging of 
the ball between the race surfaces, will consume a very large pro- 
portion of the power applied. 
Let f = frictional resistance to rotation of ball. 
P = pressure or load on the ball. 

r = radius of bearing = power arm of turning effort. 
0 = angle between race surfaces. 
Then: 

f : P : : cos 1-2 0 : 1 (When r = 1) 

Fig. 8 illustrates another extreme of this condition of contact 
between the ball and race surfaces. It is evident that when the 
angle <t>. included between the two race surfaces, is very obtuse, 
the resistance which is offered to the rotation of the ball by the 
wedging or binding effect of this angle becomes an almost neg- 
ligible quantity. 

Much time and space have been wasted in the discussion of 




Fig. 2 — Diagram illustrating proportional thick- 
ness of metal in outer and inner races of an 
annular ball bearing 



the theory that the pressure of the inner race, under load, tends 
to push the balls apart at the point of greatest intensity of load, 
and that there is a corresponding tendency of the balls to crowd 
together with considerable force in other portions of the circle. 

One's imagination might create such a condition in a bearing 
in which the balls were of unequal sizes, under a moderate load 
which produced just sufficient elastic deformation of the larger 
balls to permit slight, but positive, contact between the race sur- 
faces and the balls of smaller diameters without straining the 
large balls beyond the safe limits of proportionality. Under 
conditions of heavy load upon such a bearing the excessive 
strains to which the large balls would be subjected would prob- 
ably damage or destroy both balls and races so rapidly and ef- 
fectively that it would be difficult to trace the real cause to its 
source. 

In any ball bearing in which the balls conform to the accepted 
standards of uniformity the balls are held in their relative posi- 
tions by the full force of the reactions which occur under their 
load deformations, and the effects of slight inequalities of 
sphericity, or diam- 
eters, are compen- 
sated for in the 
variations of inten- 
sity of the load 
deformations. 

During a series 
of tests of annular 
ball bearings of the 
4-point contact 
type, 50 mm. bore, 
no mm. diameter 
and 27 mm. width, 
mounted on the 

same shaft with two No. 310 Hess-Bright bearings (of same 
dimensions), the deformation which occurs in the outer race 
under the effect of heavy loading was strikingly illustrated. 

The bearings under test were provided with small separating 
rollers of about 5 mm. diameter between each pair of balls. 
The small axles, or trunnions, of these separating rollers, about 
1 mm. or less in diameter, projected through small holes in a 
soft sheet-metal caging or retainer which was stamped out of 
ordinary No. 26 gauge sheet metal. 

At one stage of the tests (after the bearings had been oper- 
ated for several days at various speeds and loads) the machine 
was stopped for inspection, and the separating rollers, with the 
sheet-metal caging or retainer were removed from one of the 
bearings, without releasing the load of 4,000 pounds (2,000 
pounds per bearing) which was being supported by the bearings. 

The pull of 2,000 pounds per bearing was downward on the 
outer race, so that it was naturally expected that the balls in the 
lower, or unloaded, half of the bearing would roll together at 
the bottom. Not the slightest movement took place, however, 
and it was found impossible to move the balls from their relative 
positions by force of hand, when pushing against them as hard 
as possible with a piece of hard-wood hammer handle, or even 
when "jabbing" the stick against the balls; yet the bearings 
could be easily rotated by hand under the full load. 

This indicates that the outer race (considered as a circular 
beam) is not only distorted, or deflected, under the load, between 
the points of support (balls) in the upper or loaded half of the 
bearing, but also that the reactions which take place in the lower 
or unloaded half cause similar deflections (although of lesser 
magnitude) in that portion of the outer ring or race. 

Fig. o is an exaggerated illustration of the character of dis- 
tortion which it is thus assumed takes place in the outer ring 
under the stress of heavy loading. 

Upon removing the load the balls in the lower portion of the 
bearing immediately rolled together at the bottom. 

In a ball bearing whose elements conform to the accepted 
standards of precision, the balls are held in their exact relative 
positions by the force of load reactions. During the tests above 
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mentioned bearings with these small separating rollers made of 
commercial Stubb's wire (unhardened), supported by their small 
"pin" axles of about 1 mm. diameter (which in turn carried, or 
rotated, the soft sheet-metal caging) were operated continu- 
ously for several days at a time, under various loads, and at 
speeds up to several thousand revolutions per minute, without 
showing appreciable evidence of wear on either their small 
"pin" axles, or their minute bearings in the ordinary sheet-metal 
retainer; while the centers of the rollers, at their paths of 
contact with the balls, were more or less deeply grooved (prob- 
ably 1-4 mm. in depth) to conform to the curvature of the ball 
surface, in all cases where "tight" assembly between the balls 
and rollers was made along the circle passing through their 
centers. No grooves, however, were formed in the rollers in 
the cases where a slight clearance, or tolerance, was allowed for 
between the balls and rollers, to provide for the "swelling" or 
deformation of the balls under the load. 

Had there been the slightest tendency for the balls to shift 
from their proper relative positions during any part of the revo- 
lution the delicate little "pin" axles of the rollers, or the soft 
sheet-metal cages, must inevitably have become damaged during 
the many millions of revolutions made by them. 

Professor Stribeck, in his report on "Ball Bearings for Vari- 
ous Loads" to the German small arms and ammunition factories, 
says : 

"Hertz carried out a number of experiments with glass in 
order to prove the agreement between practical results and his 
deductions. He showed by pressing a glass lens against a plane 
disc of similar glass that the diameters of the pressure surfaces 
increased as the cube roots of the pressures. 

"To determine the influence of the elastic modulus, he pressed 
a steel lens against the plane surfaces of various materials, but 
encountering difficulties of observation h{ gave up the experi- 
mental proof. 

"Later Auerbach, by also pressing lenses against plane discs, 
using three varieties of glass and one mountain crystal and 
measuring the compression areas, confirmed the relation of the 
compression areas, diameter, load, and the lens curvature radius 

as previously investi- 
gated by Hertz. 

"His experiments, 
however, with vari- 
ous curved bodies of 
the same material, 
gave no agreement of 
pressure at the elas- 
tic limit. 

"According to 
Hertz, passing . the 
elastic limit in glass 
or other similar 
brittle substances 

first resulted in a circular crack closely following the edge of 
the pressure surface. The pressures causing these cracks were 
found to be dependent upon the curvature of the lenses, and 
invariably proportional to the ball surface diameters. 

"So far there has been no basis from which to determine 
whether with metals, also, the pressure at the elastic limit is 
dependent upon the surface curvature; yet this problem is im- 
portant enough in general, and more especially so for the de- 
signer of ball bearings. Its solution will define the relation of 
the permissible load to the curvature of the bodies in contact." 
Prof. J. B. Johnson in his "Materials of Construction," says : 
"The elastic limit of steel in compression marks the beginning 
of lateral flow of the metal, and the stress under which this ac- 
tion begins depends upon the freedom with which the metal can 
flow laterally." 

Thus, in Fig. 10, we have a column compressed over its full 
cross-section, with freedom to flow laterally in every direction. 
This is the usual condition under which the elastic limit is 
found. 




Figs. 4 and 5— Illustrating effect of ores- 
sure on a ball by means of a wedge driven 
into the end of a log 



In Fig. 11 the specimen is compressed uniformly over a 
portion only of its surface, and, when the elastic limit is ex- 
ceeded the metal finds escape by flowing laterally against the 
resistance of a ring of unstressed metal. This is a condition of 
restricted flow, and evidently the elastic limit is now much 
higher than before. 

In Fig. 12 only the metal toward the center of the compressed 
surface is constrained to flow under direct stress, but in at- 
tempting to move laterally it is held by a ring of metal which 
is confined and compressed vertically, though inside its elastic 
limit. 

To find escape the metal at the center must force its way 
against a much wider ring of metal than in the second case, and 
hence the elastic limit is now much higher than when pressed 
by a flat disc. 

The elastic limit in compression, therefore, is a meaningless 
expression unless the conditions of lateral flow are also stated. 

Experiments made by Prof. J. B. Johnson (see Trans., Am. 
Soc. C. E., Vol. XXXII, p. 270, 1894) to determine the areas of 
contact between a locomotive steel driving wheel (also cast-iron 
car wheels) and the cylindrical top surface of a steel rail (radius 
14") developed the following: 

1. That the area of contact increases directly with the load. 

2. That the mean intensity of pressure is constant for all loads. 

3. That, in these experiments, this mean intensity of compres- 
sive stress for all loads (5,000 to 50,000 lbs.) was about 82,000 
lb. per square inch. 

4. Since the maximum deformation (at the centers of these 
areas of contact) is twice the average deformation (assuming 
the volumetric deformation to be that of a segment of a para- 
boloid of revolution), then the maximum compressive stress in- 
tensity for all loads is about 164,000 lbs. per square inch. 

5. Since no measurable permanent set was produced by any 
of these loads, on either wheels or rails, it follows that the 
"apparent elastic limits" of the materials had not been reached 
for this condition of contact, although the ordinary elastic 
limit of the rail material, for a free flow, was about 50,000 
lbs. per square inch. 

The experiments made by Professors Hertz, Stribeck and 
Auerbach tend to substantiate the deductions from Professor 
Johnson's tests, viz. : 

That "Elastic Limit in Compression" is a meaningless expres- 
sion unless the conditions of lateral flow are also stated. 

That the compressive-stress intensity at the centers of the 
areas of contact between convex surfaces and discs is double 
the average, and in the case of the contact of the cylindrical 
rim of the locomotive drive-wheel with the curved surface of 
the rail, the maximum compressive-stress intensity was 
more than three times as great as the elastic limit of 
the rail steel under "free flow" without causing meas- 
urable permanent set 

The relative positions of the locomotive drive-wheels and the 
rail, at the point of contact, were those of two cylinders (of 44" 
and 28" diameter respectively) with their axes at right angle to 
each other — a condition under which the area of contact result- 
ing from any pressure, or load, would be approximately the 
same as for a sphere of the smaller diameter pressed against 
a flat disc. 

It is evident that the ratio of maximum intensity of compres- 
sive-stress to the elastic limit of the steel under free flow, with- 
out causing permanent set. will be even greater for the case of 
two balls pressed against each other than for the case of two 
cylinders with their 
axes at right 
angles. 

Since the "appar- 
ent elastic limit" in 
compression be- 
tween ball and ball 
is very much great- 
er than for the 




Fig. 6 — Illustrating wedging effect of pressure on 
a ball wedged between steel laws 



Digitized by Google 



1334 



THE AUTOMOBILE 



June 15, mi 



same material under conditions of free flow, and between ball 
and disc is more than three times as great, it is evident that in 
designing ball bearings that form of race surface which permits 
the fulfillment of all other conditions with the least area of 
contact between ball and race under pressure should be selected. 
For very light loads and high speeds the sliding friction resulting 
from the larger area of contact between ball and curvilinear 
race (2-3 d. rad.) is greater than the resistance offered by con- 
vex or flat surfaces, but, as the loads increase, the resistance 
offered by the greater depth of elastic deformation with smaller 
area of contact, in the case of ball and convex surface, rises so 
rapidly as to outweigh all other considerations. 

Theoretic considerations, therefore, would indicate that the 
three forms of races illustrated in Fig. 13 present different char- 
acteristics by reason of which each presents points of superi- 
ority for certain classes of service in the wide range of prac- 
tical requirements, provided that sufficient thickness of metal 
is provided in the race so that the elastic deformation is local- 
ized at the surface, and the piening effect of the rolling load is 
not compounded with bending or tension, deformations result- 
ing from an insufficient area of metal in the race. 

Thus convex race surfaces shown in "a" of Fig. 13 (although 
impractical from the commercial standpoint of manufacturing 
cost) are best adapted for very light loads where high speed is 
the essential consideration; "b" is best adapted for moderate 
loads and high speeds, and a wide range of practical conditions 
where alternations of moderate thrust loads are involved, or 
rigidity of lateral position is essential, and "c" is best adapted 
for very heavy loads at moderate or slow speeds. 

The small actual area of contact between convex surfaces un- 
der pressure (even with the high coefficient of elastic deforma- 
tion thus provided) makes this form impractical because of the 
relatively large sizes that would be required for even moderately 
heavy loads. Its limited field of usefulness, together with the 
mechanical difficulties and relatively high cost of manufacture, 
place this design outside the realm of practical consideration. 

The designs illustrated in "b" and "c" of Fig. 13 readily adapt 
themselves to the requirements of almost any set of conditions 
in the entire range of practical application of ball bearings. 
Type "c" has the advantage of providing larger load capacity 
within given dimensions, while type "b" has the advantage of 
special adaptability to combinations of thrust and radial loads, 
without appreciable lateral motion or "end-play." 

There is a wide neutral zone of usefulness in which either of 
these two types may serve with equal efficiency, and in which, 
therefore, the selection of one or the other type is merely a mat- 
ter of practical considerations, such as limiting dimensions for 
necessary capacity, the cost, and personal preference. 

Distribution of Load Stresses 

In any ball bearing that is under load only the balls in one- 
half of the circle can be (theoretically) engaged at any one time, 
therefore, the entire load is assumed to be sustained by one-half 
of the total number of balls in the bearing. 

Assuming that the total load "W" that is sustained by the 
bearing is so distributed along the projection of its horizontal 
diameter that the force of downward pressure at all points of 
contact between the outer race and the balls (as A, B, C, etc.) 
is of equal magnitude, and that this downward force at each 

point of application 
(as B, C, D. etc.) is 
the resultant of two 
forces which act 
upon the same points 
in radial and tangen- 
tial directions with 
reference to the cir- 
cumference of the 
ball race. 

Then, in Fig. 14, 
we may lay off the 




line P, on any scale, to represent the vertical pressure at B, 
and complete the parallelogram of forces. 

Let b be the continuation of the line P to the horizontal 
diameter and r the radius corresponding to the direction of 
force P'. 

Then, under the rule of similar triangles: 
P : r :: P' : b 
but, b = cos 4>, in terms of r, therefore if r = I 
then, P' = P cos <t> » 

When the ball is directly under the load, as at A, 

Then angle <t> — 0°, therefore cos <t> = 1 
and, P' = P = maximum pressure on a single ball. 

The total load on the bearing 
W = P (i + 2cos0-f-2cos20-f 2COS30 +2cosn0) 2 

The sum of the cosines of the angles of all the balls in one- 
half of the bearing will therefore equal the load-factor K, which 
multiplied by the safe load capacity of one ball' gives the maxi- 
mum safe load which may be placed upon the bearing. 

Thus, let K = load factor taken from Table I. 
VV = total load on the bearing. 

P = maximum safe capacity of single ball from 

Table II. 

W 

Then = the greatest load which comes upon a single ball. 

K 

And P X K = total safe load capacity of the bearing. 

The assumption of load distribution (illustrated in Fig. 14) 
to produce equal vertical pressures or reactions at various points 
of unequal horizontal spacing does not accord with accepted 
mathematical theories for definite distribution of either uniform 
or concentrated load conditions, such as would obtain if the 
ring which forms the race of a ball bearing were considered as a 
continuous arch, a circular beam, a hoop, or other structural 
form for which definite and more or less satisfactory mathemati- 
cal formulae have been devised. 

Fig. 9, and its accompanying description of practical tests, 
illustrates the nature of the 'forces and reactions which are trans- 
mitted around the entire circumference of the race from a static 
load acting in one direction only. 

The reactions which result from the variable piening force of 
the balls rolling under variable loads and speeds defy definite 
analysis, and destroy the accuracy of all calculations which are 
based upon other conditions alone, so that any assumption is 




Fig. 10 — Unre- 
stricted lateral 
flow. 



Fig. 11 — Restricted 
lateral flow 



Fig. 12— Confined 
flow 



justified which indicates a distribution of load more nearly in 
accord with the practical conditions indicated. 

The writer's experiments with ball bearings indicate that the 
stresses and reactions which occur in the loaded half of a ball 
race transmit stresses and reactions of much greater magnitude 

TABLE I.— VALUES OP LOAD FACTOR K: 



Figs. 7 and 8 — Illustrating frictional resist- 
ance to ball rotation in two types of four- 
point bearings 



Number of 
Balls. 
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around the entire ring than is ordinarily assumed to be the 
case. The assumption of load distribution here given is therefore 
based merely upon its mathematical simplicity, and the fact that 
it indicates larger values for the radial pressures at the low 
points in the semicircle (such as C and D in Fig. 14) than 
would be indicated by assuming either a uniform or a concen- 
trated load upon a beam having a length equal to the diameter of 
the enclosing circle, and calculating the pressures or reactions 
at intermediate points in the usual way. 

Diameter of Enclosing Circle 

To determine the diameter of the enclosing circle of any 
ring of balls : 
Let n = number of balls. 

d = diameter of ball in inches. 
D' = diameter of enclosing circle in inches. 
4> = 360 degrees n. 
D" = diameter of circle through ball centers, 
x = clearance between balls, or space occupied by any form 
of separating device used. 

d + x 

Then T/=d-i 3 

sin y, <t> 

In the full type of bearing take x = 0.005 inch or more. 




Fig. 13 — Three forms of ball races: , (a) Adapted for light loads and 
high speed; (b) moderate loads and high speed; (c) heavy loads and slow 
speed 

If separating devices are used, then x = diameter, or thickness 
of one separating unit. 

Also D' = K (d + x) +d 4 
In which the factor K is taken from Table I. 

D" = D' — d 
XD-d\ 
x = 2 sin y 3 <t>i I — d 

x = sin y 2 <t> (D' — d) — d 5 
Or x = sin % 4> (D" — d) 6 

Thickness of Metal in Races 

The various stresses to which the outer race of a ball bearing 
is subjected by the pressure moment of the load are: 

1st. Direct compression (elastic deformation) at the points of 
contact with the balls. 

2nd. The piening force which results from the rolling motion 
which occurs simultaneously with the application of compressive 
tresses of varying intensity, since each ball as it passes around 
the semicircle which represents the loaded half is subjected to a 
variation of direct pressure which (theoretically) varies from 
W 

o to — and back to o. 
K 

3rd. A tension stress which results from the tendency of the 
outer ring or race to deform from a true circle under the unequal 
application and distribution of the load. 

The first and second stresses are greatest at the point of great- 
est intensity of direct load, which is generally at or near the 
bottom of the bearing, while the third, or tensile, stress is prob- 
ably greatest on the opposite side of the ring (Fig. 15). 

Let d = diameter of ball in inches. 

£ = radial angle between centers of adjacent balls. 
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P = safe load capa- 
city of one ball. 

E = elastic limit of 
steel used. 

S = safe working 
stress for the steel 
under the conditions 
of load and speed to 
be provided for. 

M — minimum 
thickness of metal in 
the outer race. 

m = minimum 
thickness of metal in 
the inner race. 

c = effective width 
of race. 

D = outside di- 
ameter of the bearing. 

D' = diameter ball 
circle). 

D" = diameter of circle through ball centers. 
D'" = diameter ball path in inner race. 
R, R', R* and R"' = radii corresponding to D, D', D" and 
D'". 

W = total load capacity of bearing. 
For high-grade alloy steels, such as are generally used for ball 
bearings, the elastic limit E is generally about 100,000 pounds per 
square inch ; therefore, with this class of material the safe work- 
ing stress S may be taken as follows : 

100,000 

S = = 20,000 for bearings under quiescent load, or for 

S 

very low speed and steady load. 

100,000 \ 



Fie. 9 — Illustrating distortion which takes 
place in outer ring under heavy loading 



path in outer race (or the enclosing 



■ =10,000 for variable live loads and speeds. 



10 
100,000 

S = = 5,000 for bearings subject to shocks. 

20 

The minimum thickness of metal (M and m) to be provided in 
the races of a ball bearing which is designed for stresses at the 
maximum safe load capacity of the balls will be : 



M = 



6 P R' 2 sin % <t> 



10 S c 



TABLE II — PHYSICAL PROPERTIES OF HIGH-GRADE STEEL BALLS 




H" 
ft* 

A* 

H" 

» 
H" 
W 
H' 
1* 

1 H" 
IH" 
1H* 



.25 
.2813 
.3125 
.3750 
.4375 
.5000 
.5625 
.6250 
.6875 
.7500 
.8125 
.8750 
.9375 
1.0000 
1.125 
1.250 
1.500 



25 
144 

93 7 
525 
113 
70C 
287 
875 
462 
050 
63 7 
225 
813 
400 
575 
750 
100 



0625 
0795 
.0977 
, 1406 
1914 
2500 
,3164 
.3906 
4726 
5625 
6602 
7656 
8789 
.0000 
2656 
. 5625 
,2500 



3, 
4, 

5, 
8, 
11, 
15, 
18, 
23, 
28, 
33, 
39, 
45, 
52, 
60, 
75, 
93, 
135, 



750 
746 
862 
436 
484 
000 
984 
436 
356 
750 
612 
936 
734 
006 
936 
750 
000 



5,000 
6, 3281 
7,816' 
18.248 
15,312! 
20,000 
25.312, 
31.248 
37,808: 
45.000, 
52,816' 
61,248| 
70,312; 
80.000, 
101,248 
125,O00| 
180,0001 



6,250 
7,910 
9,765 
14,063 
19.140 
25,000 
31,640 
39,062 
47,265 
56,250 
66,015 
76,562 
87,890 
100,000 
126,560 
156,250 
225,000 



Lbs. 


Lbs. 


Lbs. 


125 


83.3 


42 


158 


105.5 


53 


195 


130.2 


65 


280 


194.2 


93 


383 


255.2 


128 


500 


333.3 


166 


633 


421.9 


211 


781 


520.8 


260 


945 


630.0 


315 


1125 


750.0 


375 


1320 


880.2 


440 


1531 


1020.6 


510 


1758 


1171.9 


586 


2000 


1333.3 


667 


2531 


1687.5 


844 


3125 


2083 . 3 


1041 


4500 


3000.0 


1500 
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M' = 



1 6 P D' sin Yi <t> 
To~S~c ~~ 



m 



1 6 P D" sin V, 
ioS~<T 



8 



In terms of d, for the maximum safe load capacity, the mini- 
mum thicknesses of M and m may be determined by the fol- 
lowing : 



M 



12,000 D' sin l /, <t> 

10 S c 
8,000 D' sin Yi <t> 

10 S c 



for two-point type. 



for four-point type. 10 



Thus in bearings of equal dimensions and with the same num- 
ber of balls, the four-point type of bearing requires less thickness 
of metal in the races, because the safe working load capacity for 
balls for that form of contact is only about two-thirds as large 
as for two-point grooved races, and the total load capacity of 
the four-point type of bearing must be further reduced by 
multiplying the apparent load capacity by the cosine of the angle 
of inclination of the race surface. (Cos o° = 1, cos 90 0 = 0, cos 
45° = 7). 

To determine the minimum thickness of metal (M and m) for 
any desired working load W, the following formulae may be 
used : 



M = 



Or, 



'3 VV D' sin '/ 2 <P 
\ ! 5 S c K 



M = sin <t> 



S S c 

3 W D^sln yV* 
7S c K 



11 



12 



13 



Increasing the number of balls by using balls of smaller 
diameter permits the use of heavier races within the limiting 
outer diameter of the bearing and decreases the maximum load 
per ball. 

In the formula W/K, which determines the maximum load 
which comes upon a single ball, the denominator K increases as 
the number of balls is increased (being approximately one-third 
of n) ; hence inversely as the diameter of the balls used; while 
the numerator W, or total safe load capacity of the bearing 
(= P X K), increases as a variable function of the square of 
the diameter of balls used; therefore, the largest size of balls 
permitted by the limiting bore and diameter of housing will give 
the largest rated load capacity for the bearing. 

Effect of Speed Upon Load Capacity 

To increase the size of balls to be used in a ball bearing, how- 
ever, also involves an increase in the thickness of metal required 
for the races. 

In his resume of 
Professor Stri- 
beck's report on a 
series of tests on 
ball bearings Henry 
Hess (Trans. A. S. 
M. E., Vol. 28) 
makes the follow- 
assertion : 

"Speed of rota- 
tion, in so far as it 
is uniform, does 
not affect the carry- 
ing capacity. (This 
applies to radial 

14— Diagram illustrating the aaiumption of bearin 8S, but not to 
load distribution in a ball bearing thrust bearings of 




the collar type ; in these the carrying capacity decreases with in- 
crease of speed.)" 

This assertion is contrary to fundamental principles of me- 
chanics and is, therefore, absurd. It is true that in a series of 
practical tests of ball bearings, involving moderate variations of 
load and speed, the effect of gradual speed variation is negligible, 
because with the high factor of safety necessarily used in pro- 
portioning ball bearings the entire range of such moderate speed 
variation merely affects the magnitude of the safety factor and 
the stresses are at all stages well within the elastic resilience of 
the materials. 

The writer's limited range of experiments indicates that the 
load capacity of a radial four-point contact type of ball bearing 
decreases in a somewhat more rapid ratio than the cube-roots of 
the speeds and at a less rapid rate than the square-roots of the 
speeds ; therefore, in the absence of data admitting of a greater 
degree of refinement, the following empirical rule is suggested. 

For ball bearings of the four-point contact type, under radial 
loads, the safe load capacity decreases inversely as the mean of 
the square root and cube root of increased speeds. 

Adopting 200 revolutions per minute as the normal speed below 
which corrections of safe load capacity for speed variation are 
negligible, 



200 



-=10 (approximately), 



then the corrected safe load capacity of a radial ball bearing, 
for any speed above 200 revolutions per minute, may be deter- 
mined by the following formula: 
Let L = maximum rated load capacity given in catalogues. 
S' = speed in revolutions per minute under consideration. 
L' = safe load capacity at the desired speed S'. 

Then 

10 L 

• L' = I4 



V 



For convenience, a number of values of the denominator in the 
above formula are given in table III. 

Designing Roller Bearings 

For two cylinders in contact with their axes parallel the form 
of contact area is theoretically a line, but practically a parallelo- 
gram of infinitesimal width and of a length equal to that of the 
roller. 

For ball and disc the form of contact area is practically a circle 
of infinitesimal diameter. 

Under the effect of load deformations the roller contact area 
increases in one direction only (width), while the ball contact 
area increases radially in all directions, or, as r r*. 
Let 8 = deformation, or reduction of radius. 
O wangle, of which r — 8 = cosine. 
Bo = area of ball contact surface. 
Ro = area of roller contact surface. 
Bp = safe load capacity of ball. 
Rp = safe load capacity of roller. 



TABLE 3.— SPEED FACTORS. 



Fig. 
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10 
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4000 
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300 
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1000 
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5000 
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400 


13.63 


1500 


25.10 
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47.85 


500 


15.15 


2000 


29 . 43 


7000 


51.40 


600 


16.46 


2500 


32.80 


8000 


54.7 


700 


17.67 


3000 


34 6 


9000 


57.85 
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3500 


37.2 


10000 
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Then for ball and roller of equal dimensions (i. e., roller hav- 
ing diameter and length = diameter of ball). 

Ba = T (r sin y 2 ©)' 
.Ro = 2rsin^0xd 
: 2 r sin y 2 © d : r (r sin y 2 ©)' 
2 r sin © d 

Ra Ba 



Ra — Ba 



■(rsin^e)' 
1273 



sin y 2 © 

Since the loads are directly proportional to the areas of con- 
tact, and for ball and disc, the contact area (according to Pro- 
fessor HerU) increases as the cube root of the pressure, then: 

1.273 d 
R'p : B'p : : : d 



R p =Bp yj- 



sin J4© 



1 273 



sin '/ 2 © 

For « = .00001 r, .90909 = cos 0° 10' = cos l / 2 ©. Sin y 2 © = .00291 
Rj> = B„ ^437 = Approx. 7.59 Bp 

For t = .00002 r, sin yZ © sin 0° 20' = .00582 

Rj>= Bp ^218= Approx. 6.02 Bp 

For S = .00015 r, sin y 2 © = sin 1 0 00' = .01745 

Rp = Bp ^73 = Approx. 4.17 Bp 
For 8 = .001 r, sin l / 2 © = sin 2° (Approx.) = .04362 

Rp = Bp Vig = Approx. 3.07 Bp. 
This indicates that for extreme loads, or for stresses beyond 
the limits of proportionality, the advantage of greater load capac- 
ity of a roller, as compared with that of a ball of the same diam- 
eter, diminishes very rapidly. 



In designing a rol- 
ler bearing the safe 
load capacity of one 
roller may be deter- 
mined as follows: 
Let d = diameter 
of both ball 
and roller, 
in ins. 

L=length 
of roller in 
ins. 

P = safe load 
capacity o f 
ball from 
Table II. 

P'= safe load 
capacity o f 
roller of 
d i a m . and 
length = d. 



Then 




Fig. IS — Diagram illustrating direct com- 
pression, piening force and tension stress in 
a ball bearing 



7-5 P L 

P' = (for light loads) 



15 



d 

or 6PL 

P' = (for heavy loads) 16 

d 

The general formulae, Nos. I to 6, may be applied to determine 
the load distribution, diameter of enclosing circle, etc., of the 
roller bearing, while formulae 7 and 8, for determining the thick- 
ness of metal required in ball races, may be applied to roller 
bearings by substituting the value of P' (as determined by for- 
mula 15 or 16) for P in these formulas. 



Long™ vs. Short-Stroke Motors 

By Justus B. Entz, Member S. A. £• 



Paper read at the summer meeting of the Society of 
Automobile Engineers, at Dayton, 0., June 15-17, 
discussing the relative merits of the two types of 
motors under varying conditions. 

IN considering the relation of bore to stroke in an automobile 
gas engine we may assume that at 1000 revolutions per 
minute the power obtained will be proportional to the piston 
displacement, and that a 4^x4^ and a 4 x will give equal 
power. If each engine is designed for the same percentage of 
compression space, and has valves proportional in size to the 
bore, we find that the shorter stroke engine has a total pressure 
on its piston head of S$i- i ~4yi, or 26 per cent, more than the 
longer stroke engine, and that as the crankshaft and connecting- 
rod bearings turn but once in their boxes per revolution, whether 
the stroke be long or short, the loss in them is increased. 

The side pressure of the piston on the cylinder walls is also 
greater in the same proportion, but as the piston speed is cor- 
respondingly less, this loss will be about the same in each. But 
the result is a higher mechanical efficiency for the long stroke. 
The piston in the long stroke is lighter, being less in head and 
wall, but the speed being higher the balance of the two engines 
at the same revolutions per minute will probably not differ 
much. 

The wall area of the compression space is less in the long 
stroke, and its thermal efficiency is higher therefore, as well as its 



mechanical efficiency. The torque of the long stroke is higher 
at low speeds due to its higher thermal efficiency, which is lowest 
at low speeds. 

At high speeds, however, as the same volume must be drawn 
through smaller valves, the long stroke will have a less volumetric 
efficiency, if the valves are small enough to be the limiting factor, 
and therefore will lose power at high speeds. But in practice 
even in engines of 40 per cent, longer stroke than bore, the car- 
bureter generally determines the volumetric efficiency rather 
than the valves. 

It is, of course, a question as to how much the stroke can be 
increased as compared with the bore and give better results, but 
I believe that engines with a stroke relation to bore of from 1.4 
to 1.5 are lighter, more efficient, and more flexible than shorter 
stroke engines. 



Guadeloupe Offers a Market. — Guadeloupe roads are very 
bad as a rule, and inasmuch as it is claimed by some of the 
Guadeloupeans that American-made motor cars stand up better 
under rough road conditions than automobiles which are manu- 
factured in France, there is said to be a fair show for the pur- 
chase of American-made machines in the not very remote fu- 
ture. But as Guadeloupe maintains no electric plant, automobiles 
propelled by electricity are out of the question. At the same 
time, there seems to be little encouragement for gasoline ma- 
chines, owing to the irregular supply of this commodity. 
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The Society of Automobile Engineers 

Discussing Its International Scope 



Henry Hess, past president of the Society of Automobile 
Engineers, states some pertinent facts in relation to 
the formation and past doings of the organisation. 
It is pointed out that the society is unique among 
organizations of a technical character, and that the 
membership is enthusiastic and exerts a wide in- 
fluence by its team work. As Mr. Hess says: "The 
world is to-day but small. International intercourse 
is quick and easy." The work of the society is on 
an international basis. 

AMONG the principal engineering societies of the United 
States the "Society of Automobile Engineers" may fairly 
be held to have made itself a place, and a factor in a 
most important industry. 
"Coming events cast their shadows before!" 
The Society of Automobile Engineers is unique among tech- 
nical societies in its title — it has no national prefix. Was the 
omission pure accident or was it prophetic of a destined inter- 
national scope? It would almost seem the latter, in view of 
developments that are close at hand that have, in fact, already 
set in. 

Starting with but a handful of enthusiastic members, each year 
saw the society double its membership with increasing ease as its 
work and meetings could in turn take wider ground and till that 
ground more thoroughly. 

When the Mechanical Branch of the Licensed Automobile 
Manufacturers' Association ceased from being, the opportunity 
was promptly seized and overtures made and promptly accepted 
to take up this dropped work. This brought a further accession 
to the membership in just recognition of the fact that the society 
was in even better position to carry on the work without bias or 
interference from any commercial dictation, but working har- 
moniously with and for the best interests of the entire com- 
munity interested in the use, making or design of the automobile. 

With a view to giving every man and every firm in the com- 
munity having an interest in the automobile from any point of 
view an opportunity to work to the mutual advantage of all and 
to so work within and through the society and to thus secure the 
cumulative benefit of such collective working, the requirements 
for admission to membership were liberalized for members, 
associates and juniors, and a new grade created to admit corpo- 
rate bodies, termed affiliate membership and affiliate represen- 
tation. The immediate response in membership increase proved 
the wisdom of these changes. 

The society has taken up as one phase of its activity the stand- 
ardization of parts and elements entering into automobile con- 
struction. It has been possible within the year for its members, 
working as special committees, to make recommendations that 
have resulted in great economies to all concerned. It is to be 
remembered that the society is wisely forbidden by its constitu- 
tion to adopt any or recommend any standard. All such recom- 
mendations are personal to the members of committees. The 
society simply forms the vehicle for the centralizing of the 
knowledge and skill available in the profession and brings that 
to berr on a given problem ; the society further provides the 
machinery for the distribution to the entire community of the 
results of this concentrated work. 

There are now many committees at work dealing with many 
subjects. Some of these have found it easy to reach a result, 



others have not. The underlying cause of this difference is 
simple: Whenever an element is supplied by but few manufac- 
turers, but with many small variations gradually brought about 
in response to individual wishes and specifications, these manu- 
facturers are only too anxious to secure the adoption of a 
relatively small range of variation; they will offer in inducement 
the sharing in the reduction in cost that will result from such 
simplification. In other words, all parties are alike anxious to get 
together and, as whatever benefits the one benefits the other, 
agreement is soon reached. 

But let the distribution of benefits not be equal, then agreement 
will be much more difficult to reach. Each side will naturally 
want the most and wish to give the least As a case in point, the 
matter of tolerances for securing interchangeability may be cited 
and it may be assumed that a total limit between the piece to fit 
and the piece to be fitted to of ten units has been agreed upon. 
The purchaser will find it cheapest to take the entire tolerance 
for himself ; but so will the seller. As the seller makes his parts 
in by far the largest quantity (since he supplies many pur- 
chasers) he will have provided many and costly tools and limit 
gauges, which he cannot very well discard owing to the great 
financial loss involved. The matter becomes still more compli- 
cated when the same parts are made by a number of manu- 
facturers, each having a different set of tolerances. Difficult as is 
a solution under these conditions, it can be brought about with 
time and patient working. This brings me to the "International 
Scope" referred to in the title. 

The world is to-day but small. International intercourse is 
quick and easy. Import and export more and more are deter- 
mined by final advantage, uninfluenced by frontiers and ocean 
barriers. That makes international standardization a necessity 
in many things. In some articles, standardization on national 
lines only is impossible. Assume our case as above, but with the 
additional fact that the article in question is made in one 
country and used in many others. Obviously the tolerances 
everywhere must be alike or the makers will be compelled to get 
up the same article to many different specifications. If the article 
be one made for stock, that means also the carrying of large 
stocks to different specifications. That means greater costs to 
manufacturer and consumer and all along the line. But more 
than that; the maker may have in stock a few thousand to 
French and German and British standards, and yet be unable to 
supply a rush demand from here, owing to a difference of stand- 
ard. Were there but one international standard, that would act 
as a balance wheel and make the stock available to rush demand 
from any source. The situation becomes still more complicated 
when the same article is made by a number of manufacturers in 
a number of different countries. This is not a fancied difficulty, 
but a very real one, as a number of committees now dealing with 
this knotty problem can testify. 

There is a remedy — the internationalization of engineering 
societies in certain phases of their activities. A movement is ou 
foot for the further broadening of this tendency by bringing 
into existence a body that will join the efforts of all technical 
societies of all nations. Necessarily the work will be slow ; must, 
in fact, be as slow as it is far-reaching. But as the work re- 
sponds to a real and an increasing need it will gather momentum 
as it goes on. 

The Society of Automobile Engineers has the honor of being 
the first to start this movement of international standardization 
by the appointment of a committee to deal with this phase 
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Piston and Ring' Oversize Standards 

By James N. Heald, Member S. A. E. 



Paper read at the Summer Meeting of the Society of 
Automobile Engineers, Dayton, 0., June 15-17, 
dealing with the advantages to be derived from the 
making and carrying in stock at factory and branch 
houses of standard oversize pistons and piston rings, 
so that in the regrinding of a scored cylinder close- 
fitting pistons and rings shall be ready at hand to 
complete the repair. Showing also the advantage to 
the repairman of having his shop equipped with a 
cylinder grinder, with the resulting benefit to the 
owner in the lessening of the time while his car is 
out of commission. 

FOR several years past the automobile and gas engine manu- 
facturer has been so busily engaged in the development 
and perfecting of his machines and meeting the demand 
upon him for his product that he has, up to the present time, 
apparently given very little thought to the ways and means for 
reducing the cost of maintenance among his customers, as well 
as for preventing the delays so frequently met with in repairs 
that are required from time to time. 

Thousands and thousands of people all over the country have 
taken up the automobile very enthusiastically, but there are 
many users of cars to-day who can ill afford them, due prin- 
cipally to the cost of up-keep ; and after a time they cease to be 
purchasers of cars and equipment. 

When the owner of a car finds that he has a scored cylinder 
or that the cylinders are badly worn he is face to face with a 
difficult problem to solve to his satisfaction. He can send to 
the manufacturer for a new cylinder, or he can have his old 
cylinder refinished and have new pistons and rings made up in 
some local machine shop; but either method has great disadvan- 
tages, both in regard to the time that his car is out of service 
and also with regard to the expense of the repairs to be made. 

The matter of expense for various items in connection with 
the purchase and maintenance of an automobile is one that ought 
to receive more thought than apparently has been the case, for 
the general good of the automobile industry. 

The purchaser of a car is held up in so many ways that it is 
discouraging to one who thinks seriously of buying a car; he 
may decide that he can afford to spend a certain sum, but when 
he comes to look into the question carefully, if he pays about 
that sum for the car, he often finds he has still a top to buy, a 
wind shield, a gas tank and other items of equipment, to say 
nothing of the things it is convenient to have in the garage 
(which also may have to be built) in the way of gasoline tank, 
oil cans and accessories. Then if any repairs are needed the 
cost is seemingly out of proportion to what it should be. 

The point of interest in this is that there are so many ex- 
penses connected with the running of a car that it would seem 
a desirable thing for the manufacturer and the repair man to 
adopt any plan by which the time and expenses of making re- 
pairs to an engine are reduced to the lowest point. For that 
reason the writer feels that the adoption of the scheme to be 
outlined in this paper will be of great advantage in bringing 
about this desirable result. 

As already stated, if the owner of a car who finds a cylinder 
badly scored concludes to send to the factory for a new cylinder 
he is usually called upon to wait a considerable length of time, 



first, because such orders usually take their turn in being filled, 
which requires a certain amount of routine work in the factory 
in the way of entering orders and boxing and shipping out the 
same; and, secondly, the time required for the order to go to 
the factory and the goods to come to the purchaser seems con- 
siderable if the manufacturer is five hundred or a thousand miles 
away, especially if one is in a hurry to get his car in commission. 

Furthermore, as many of the engines are now made with cyl- 
inders cast in pairs, or en bloc, an imperfection in one cylinder 
bore makes it necessary to throw away cylinders in which the 
other bores are in perfect condition, in fact, in better condition 
than any new cylinder which will come from the factory can 
be, because the old rings and pistons will not usually fit the 
new cylinder as well, and in any event the new cylinder is 
comparatively rough, and does not have the excellent bearing 
and contact with the rings which was the case with the holes 
in the cylinder discarded. 

For that reason the ability to refinish a cylinder by the repair 
man is most desirable and means a considerable saving in time 
and money to the owner of a car. 

The advantages of being able to refinish cylinders are not 
confined to those which have become scored up in running, but 
apply equally in the case of ordinary wear, which is found in all 
engines after running ten, twenty or thirty thousand miles. 

In this case the refinishing of the cylinders and the substitu- 
tion of new pistons and rings also means the putting of the 
engine in first-class condition at a minimum cost. 

The refinishing of a cylinder bore can be most easily accom- 
plished by the use of a cylinder grinder, such as have been used 
for a good many years by almost all the leading concerns in 
the manufacture of automobile and gas engines. 

The process of grinding a cylinder to refinish it is extremely 
simple and much easier to handle than the reboring of cylinders 
in a boring mill or by any other method. It is a very easy mat- 
ter to mount a cylinder on one of these grinding machines, as 
all that is necessary is to clamp it against an angle plate by 
the crank end of the cylinder, and any amount of stock can be 




Fig. 1 — Type of cylinder grinder which should form part of the equip- 
ment of the up-to-date repair (hop 
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removed that is necessary to produce a perfect hole and remove 
the scoring or other imperfections that may exist. 

The use of the grinding machine makes it possible to enlarge 
the hole any desired amount, whether it be ten-thousandths of 
an inch or twenty-thousandths or fifty-thousandths, and the 
grinding wheel finds no difficulty in removing the smooth and 
polished surface found in a cylinder after it has been run for a 
time, whereas on a boring mill a heavy cut must usually be taken 
in order that the tool can get underneath this polished surface, 
which means, of course, that the bore is then unduly enlarged, 
and, moreover, a comparatively rough surface is left by the 
boring tool, which is not the case with refinishing on a grinding 
machine. 

A further advantage in using the grinding machine is that it 
will handle the cylinder without its being rotated; that is, a 
cylinder with four holes, for instance, can be bolted against tht 
angle plate and ground out as easily as though it was a casting 
with a single hole (Fig. 3), while if this was put on a boring 
mill one of exceedingly large size would be necessary in order 
to have room to swing so large a casting. 

Oftentimes cylinders are injured by having a corner of the 
cylinder and flange broken off, and very frequently cylinders are 
brought to the shop to be refinished in which these broken 
pieces have been brazed on again or joined by autogenous weld- 
ing—in fact, there are now many plants about the country ad- 
vertising and offering to do this work promptly and cheaply. 

In this case the usual condition is that the bore of the cylinder, 
except at the very end near the crank-base, is in first-class con- 
dition, and no new pistons or rings are needed, but it is im- 
portant to refinish the lower end of the hole where the brazing 
has been done, because this usually leaves a very rough and 
uneven surface, and oftentimes as much as one-eighth of an 
inch in spots must be removed to get down to the tube surface, 
so that the piston and rings can again enter the bore. 

In such cases the grinding machine is of the greatest possible 
advantage, because the cylinder can be located in the machine 
and adjusted to such a position that the grinding wheel will re- 
move only the surplus stock which the welding process has put 
on, and this can be made absolutely concentric with the balance 
of the hole, and the cylinder made as perfect and as satisfactory 
as though no accident had ever occurred. 

This can be done at a fraction of the cost of a new cylinder ; 
in fact, in general terms the cost to the customer does not ex- 
ceed two or three dollars per hole, even where the entire cyl- 
inder is refinished to ten or fifteen-thousandths over the original 
size. 

The general style and appearance of the cylinder grinding 
machine referred to is shown in Fig. 1. I also show a view of 
the machine with a cylinder mounted on a jig or angle plate, 
looking into the two holes which are just being finished by this 
process (Fig. 2). 

The cut shows the grinding wheel just out of sight in the 
further hole. The grinding head, carrying the wheel and spindle, 
is so constructed that the wheel is made to travel in a perfect 
circle, as well as rotate on its own axis, enabling it in the hands 
of the average operator to grind a perfectly round hole. 

This grinding head 
is made up of two 
eccentrics, one within 
the other; the rela- 
tive adjustment of 
these eccentrics by the 
small knob, shown in 
the upper center of 
the picture, produces 
a larger or smaller 
throw to the eccen- 
trics, and, therefore, 
makes the wheel 

2-Sbowing > cylinder grinder operating travel in a ,ar S er or 
on » two-cylinder casting smaller circle, as de- 




sired, for different diameters of hole, and also enables the 
operator to increase the throw to bring the wheel to the work 
and to make up for the wearing out of the wheel, which, of 
course, occurs very slowly in the regular operation of the 
machine. 

Using Old Cylinder of Enlarged Bore — Occasionally in re- 
finishing a cylinder the scoring is so slight that an increase in 
diameter of perhaps five or six-thousandths of an inch only is 
necessary to produce a perfect hole. In such cases it is often 
considered a question whether a new piston is necessary, and 
frequently customers will decide to use the old pistons, together 
with a set of rings which are made enough larger to make up 
for the increased diameter of the bore. Just how much larger 
the bore can be made than the standard size and have the old 
piston prove satisfactory to the average user is a debatable 
question. 

An examination of some of the forces acting in the cylinder 
may throw some light on this problem; in the accompanying 
diagram (Fig. 4) it will be noticed that when the piston is 
descending, due to the force of the explosion, it is pressed against 
the side of the cylinder, A, owing to the angularity of the con- 
necting rod, B-C, in its downward travel, but when the crank 
has made a half revolution and the crank-pin is at the position 
D the resistance above the piston to its upward movement pro- 
duces a pressure of the piston against the wall on the opposite 
side, as at E, and for that reason it is generally considered, as 
we understand it, that when there is too much clearance between 
the size of the piston and the cylinder bore the engine will be- 
come noisy on account of the alternate crowding of the piston 
against one side and then against the other side of the cylinder 
at every half revolution. 

When there is much difference in size between piston and 
cylinder, of course the opportunity for leakage of gas through 
the cut in the ring is increased, and it becomes more difficult to 
maintain compression, especially when the rings are worn a 
little and the cylinder walls have worn a little, and the opening 
where the ring is split has become of some little width. 

When New Pistons Are Desirable — It therefore seems 
desirable to make new 
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3 — Four-cylinder casting, can be bandied 
as easily as a single bole 



Fig. 



pistons and rings to 
secure a quiet run- 
ning engine when any 
considerable amount 
of stock is removed 
in the refmishing of 
the cylinder bores. 
From our experience 
we would set the 
limit of increase in 
size to five or six one-thousandths of an inch if old pistons are 
to be used. 

Getting Oversize Pistons — Now new pistons being decided 
upon, the question comes as to securing these. As we under- 
stand it, very few of the manufacturers of engines are prepared 
to furnish anything but the standard size pistons. 

They are also not particularly anxious to furnish rough 
castings to the repair man to be used in making pistons of 
oversize dimensions, and even if they were, too much time is 
required to send to the factory to secure these. 

For that reason the job shop is called upon to make a pattern 
for a piston and to fit up the castings. The cost of the pattern 
is a variable quantity; if a good many castings were wanted, of 
course, it would pay to make a reasonably good pattern, but if 
there are only one or two pistons wanted, as is usually the case, 
one feels like making a pattern as cheaply as possible. 

Oftentimes a shop which has had considerable of this work 
will look over its patterns and find a pattern which comes some- 
where near in dimensions to that which is wanted at the time, 
and with a little patching or fixing that pattern is made to serve. 
But the casting which is secured from this pattern may vary 
largely from the correct dimensions and weigh half a pound 
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or a pound more than the other pistons in the engine, which 
cannot be conducive to smooth running when the engine is as- 
sembled with this odd-sized piston in the outfit. 

Machining — After this casting is secured the question of ma- 
chining the piston conies up, and while this is an easy thing to 
turn up to approximately the right size, the putting of the hole 
through for the piston pin at an exactly right angle to the center 
line of the piston is a problem which has too little consideration 
usually; and unless this is correctly done by the piston being 
mounted properly on the face plate of a lathe and with suitable 
jigs and tools the chances are ten to one, or perhaps more nearly 
one hundred to one, that the piston pin will not be at right angle, 
and the connecting rod will not stand in proper relation to the 
crank-pin when an effort is made by the repairman to assemble 
the engine. This means a noisy engine, one that quickly starts 
to pound and is hard to keep in smooth running adjustment 
despite all attempts to the contrary. Therefore it seems 
that the adoption and furnishing of certain oversize stand- 
ards of pistons and rings would be an extremely desirable thing 
for the manufacturer of engines to ar- 
range. 

In the first place, the manufacturers 
have the correct patterns; they have the 
jigs and equipment to make these pistons 
and rings correctly and economically and 
to the proper weight and size, so that the 
piston pins, bushings, connecting-rods, 
etc., are all interchangeable. 

The manufacturer's agent in any town 
or city could at very slight expense carry 
a small stock of these pistons and rings 
of ten, twenty or fifty thousandths of an 
inch over size, according to what stand- 
ards and how many were adopted. Then 
it would be the simplest possible matter, 
in the case of a scored cylinder, for the 
repairman to simply have the one-cylinder 
bore refinished to ten, twenty or fifty-thousandths over standard 
size, and the engine could at once be reassembled with the 
new piston and rings with the least possible delay and expense 
for this work. 

The pistons could be made by the manufacturer to weigh ex- 
actly the same as the standard piston, and therefore a new piston 
assembled in an engine would run as smoothly with regard to 
weight of reciprocating parts as was the case when the engine 
was first assembled. 

The item of expense is an important one, and the contrast 
between these two methods is notable; the jobshop man figures 
that the pattern for the piston will cost him $2.50 to $4. accord- 
ing to the amount of care taken in making it ; the cost of turn- 
ing up a piston and making a set of rings will amount to from 
$10 to $20, or even more, according to the shop doing the work, 
per piston and set of rings, and this covers work of really the 
roughest character only, as compared with what is produced by 
first-class manufacturing methods in a well-ordered manufac- 
turing plant; on the other hand, the regrinding of a cylinder 
will cost on an average from $2 to $3, and a new piston and 
rings, if made up according to manufacturing methods, certainly 
could be sold for only a fraction of the cost necessary where a 
single piston and set of rings are made up in a job shop without 
proper facilities and to special order. 

We understand that at the present time the Pierce-Arrow 
Motor Car Company (and possibly others of whom we have not 
learned) are furnishing these oversize standards in ten, twenty 
and thirty-thousandths of an inch large. 

Also that the cost to the customer for a piston and set of 
rings with pin and screws complete for one cylinder is $5-7© for 
the four-cylinder and $6 for the six-cylinder style. 

An Unusual Job of Cylinder Grinding— This indicates in 
the most plain and convincing manner the saving in cost that 
can be made by this method of handling such repairs; and the 



Fig. '4 — : Diagram 
showing how noise la 
produced by an ill-fit- 
ting piston 




Fig. 5— Cylinder grinder operating on a six- 
cylinder block casting 



gain in time is equally 
as great and accept- 
able to the car owner. 

Another advantage 
that would accrue to 
the manufacturers of 
cars would be in be- 
ing able to advertise 
the fact that they 
were in position to 
furnish repairs at a 
moderate cost, and 
their agents could 
make repairs if need- 
ed at the lowest possible cost. 

This is an item that must be reckoned with in the future sell- 
ing of cars by the commercial department of car manufacturers, 
as it is certainly one that is being given more and more con- 
sideration by the intelligent buyer, and it would seem that it 
would have much influence in determining which car he would 
purcha'se. 

What the Oversize Standards Should Be — The question of 
how many and just what the oversize standards should be is a 
matter that is open to discussion; it is our experience, however, 
in regrinding hundreds and hundreds of cylinders here in our 
works, that very few cylinders will clean out with less than ten 
or twelve-thousandths of an inch of stock removed. 

When, however, the scoring is deep and the cylinder shows a 
great deal of wear twenty-five or thirty or even forty thousandths 
of an inch have sometimes been removed in grinding before a 
satisfactory surface and hole accurately round and straight can 
be produced. 

It is the writer's impression, therefore, that two oversize 
standards would probably be sufficient in order to reduce to the 
lowest terms the stock that any agent would be obliged to carry, 
and his idea is that fifteen-thousandths larger for the first over- 
size standard and thirty-five or forty-thousandths for the second 
would really be found ample for all cases and a most satisfactory 
combination. 

The fifteen-thousandths increase would practically be 1-64 inch 
larger than standard, while the forty-thousandths increase is 
only 1-25 inch. There is no question but what any cylinder in 
which the walls are of. reasonable thickness will stand this 
amount of increase; in fact, a great deal more, as this amounts 
to but 1-50 inch on each side. 

The Ordinary Repair Man — The first argument against this 
scheme will probably be the difficulty of getting the cylinders re- 
finished or reground by the ordinary repair man. 

With regard to this point, I would say that this is a simpler 
matter than at first appears? because a number of repair men 
in different cities have already equipped their shops with cyl- 
inder grinding machines, so that they are prepared to regrind 
a cylinder at almost a moment's notice, and only lack the adop- 
tion of these oversize standards by the manufacturer to be in 
position to make the most rapid and economical repairs pos- 
sible. 

While some of the repair shops have installed new cylinder 
grinding machines purchased directly of the machine tool manu- 
facturer, many of the repairs shops have felt that the cost of a 
new machine was higher than they could afford, and have solved 
the problem by installing second-hand machines. 

These second-hand cylinder grinders can often be secured 
through machinery dealers in different sections of the country, 
who have taken them in trade from the automobile manufac- 
turers for machines of later type and containing the very latest 
and most modern improvements. 

The engine builder, if he is manufacturing his motors in the 
most efficient manner, will wish to have in his equipment the 
most modern and improved grinding machinery possible to 
find, and as great improvements in this type of machinery have 
been made of late it is simply good policy for him to trade 
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off his older machines, which have already paid for themselves 
in excellent service, and have his grinding equipment of the 
most modern character possible to secure. 

These used machines, however, will be found to be thoroughly 
satisfactory to the average repair man for the amount of 
grinding he will have occasion to do and they can usually be 
secured for a small portion of the original cost, say from one- 
third to one-half of the price of a new machine. 

This enables the repair man who appreciates the value of one 
of these machines to secure it with a moderate investment, and 
the returns on this investment will be found to be extremely 
satisfactory. 

It is not necessary, however, for every repair man to invest in 
a cylinder grinder to make this plan a success, as a single ma- 
chine, even in a city of moderate size, would probably be suffi- 
cient to take care of all the work of this kind needed in that 
vicinity, and enable all those who were making repairs to profit 
by this improved method of handling the work. 

This changing off of machines is also an excellent thing for 
the manufacturer, as it enables him to keep his equipment in 



the best possible condition for manufacturing at the lowest cost 
consistent with high-grade work. 

It therefore seems to the writer that these two factors, the 
manufacturer and the repair-man, can work together along these 
lines to the greatest possible good to themselves as well as to the 
purchaser of automobiles. 

CO-OPERATION OF MANUFACTURER AND RePAIR-MaN NECESSARY 

— Now this whole proposition to be most satisfactory must be 
mutual ; it is of no great advantage for the repair-man to install 
a cylinder grinder for the refinishing of holes and still be 
obliged to go to the job shop for his pistons and rings ; neither 
are the full advantages secured for the manufacturer to adopt 
and furnish the oversize pistons and rings unless the cylinders 
can be readily refinished to oversize dimensions to accommodate 
these. But the advantages are so obvious and the means of ac- 
complishing them are so easy that it is the writer's most earnest 
hope that this will be appreciated by those concerned, and this 
most desirable arrangement be worked out to the mutual advan- 
tage of all parties, both financially and in the matter of time, 
in making engine repairs involving cylinders, pistons and rings. 



Designs of Aluminum 

By W. H. Gilbert, Member S. A. E. 



Paper read at the summer meeting of the Society of 
Automobile Engineers, at Dayton, O., June 15-17, 
ipn. The author considers the subject from the 
viewpoint of the designer and the pattern maker, and 
discusses among other things the subjects of contrac- 
tion on freezing, pouring temperature, thickness of 
section, alloys, endurance, and the designing en- 
gineer's responsibility. 

THE lightness, beauty and resistance of corrosion of cast 
aluminum, combined with its good strength in compari- 
son with its weight, are bringing it into vastly increased 
use in the best modern cars. All automobile castings must, of 
course, be designed primarily with a view to the fitness for the 
particular use intended. Usually, however, there are several 
ways of designing an aluminum casting, any one of which would 
allow it to serve its purpose, keep within the weight limit and 
be a good proposition from the point of view of the machine shop. 

The Problem — The problem is then to select the best possible 
design so that the casting may be produced in the best and 
cheapest way. Luckily the design that allows a casting to be 
easily and cheaply made is usually one that gives us a casting 
of far greater strength and reliability than one so designed that 
it is a difficult one to handle in the foundry. The designer is 
usually closely in touch with the machine shop and its problems, 
but seldom is he a foundry expert; could he realize the extra labor, 

and hence the extra 
cost and delay in pro- 
duction, a seemingly 
slight point in his de- 
sign may make in the 
foundry, he would 
more often consult 
with the pattern 
maker and with the 
foundryman before 
completing his design. 

The Designer and 
the Pattern Maker 




Fig. 1 — (A) showing formation of crystals 
in the cooling of a sharp-cornered casting. 



(B) on a smooth curve 



— Owing to certain physical properties of aluminum, such as its 
high contraction on cooling and its weakness when just solidified 
that is, its hot shortness — aluminum castings require more careful 
design than almost any other casting metal. If one examines the 
defective casting records of the individual patterns in a large 
aluminum foundry he is struck at once by the vast difference in 
the results from different patterns. Some patterns give uni- 
formly good results, while others differing but slightly from 
them are extremely troublesome. Speaking broadly, almost 50 
per cent of the discrepancies between the number of molds put 
up and the number of good castings made may be traced to the 
door of the designer in one way or another, and about 25 per 
cent, more may be traced to the door of the pattern maker. 

Cost and Delivery — Do not think that we look upon a de- 
signer and a pattern maker as the natural enemies of the 
foundry. On the other hand, they are keen to see that what 
they can do to aid the foundry without interference with the re- 
quirements which the casting must meet, will come back to 
them many fold in lower cost and in regularity of delivery. 
But it so often happens that the automobile engineer will say: 
"We know that particular design is a poor foundry proposition 
and that pattern is not made in the best possible way, but we 
cannot change that model now nor can we tie up production 
of our cars long enough to allow changing the pattern," that it 
is worth while to remind you that the time to go into these 
points is when a new model exists in the mind and on the 
drawing paper of the engineer, rather than when the car is 
being assembled. 

Contraction on Freezing — In passing from the molten to the 
solid state aluminum contracts a good deal ; when a heavy and a 
thin section come next to each other, as in sample No. 1 (which 
will be passed around), the thin place will freeze first. If the 
thin section is so situated as to lie between a heavy section and 
a gate or riser the supply of metal is thereby cut off from the 
molten mass in what is to be the heavy part of the casting. The 
contraction on freezing has to take place, and instead of taking 
place uniformly over this heavy part and maintaining the exact 
shape of the mold, it will often draw away from a corner and 
produce a "shrink," as in this sample. We can induce the heavy 
portion to freeze more quickly by placing the chill in the mold 
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at that point (a chill being a piece of some material, usually a 
metal having a higher heat conductivity than the pot of the 
mold). It is difficult to accomplish the end completely by this 
method; it greatly increases the time required to put up the 
mold and produces unsightly chill marks on the casting. 

The ideal casting, therefore, is one of as nearly uniform sec- 
tion throughout as is practical, since that means that the whole 
casting solidifies at the same time, so that contraction is uni- 
form. On account of the hot shortness of aluminum the shrink- 
age strains set up when a heavy section joins a thin one often 
causes the metal to give away entirely at that point, and a crack 
appears, as in sample No. 2. Sample 3-A shows this even bet- 
ter. This was taken from a crank-case containing three braces — 
two like 3-A and one like 3-B. Those of the 3-A type cracked 
in a consistent and appalling manner, while the 3-B never gave 
any trouble. It was finally found that there was no reason at all 
why all the braces should not be like 3-B, and the designer 
finally gave permission to have them all made in that way. 
The defective castings from that cause promptly fell from fully 
30 per cent, to nothing. This change meant simply the addi- 
tion of an ounce of metal to a 48-pound casting. Moreover, 
this principle can as often be applied by reducing too thick a 
section as by increasing too thin a one. 

Fillet — If it is inevitable that light and heavy sections come 
together, the cooling strain should be distributed by joining the 
sections by a smooth curve, that is, a liberal fillet. This is on 
account of another physical property common to all molten 
metals. Suppose we have a sharp corner, as at the vertex of a 
right dihedral angle. The metal, of course, freezes first at the 
edge, crystals being deposited which tend to grow inward, as 
shown in Fig. i-A. Each succeeding crystal finds it easier to 
attach itself to the end of the one previously formed, so that 
soon a line of crystals has grown by bisecting the angles. Now 
crystals in regular lines do not form as strong a mass as when 
they lie interlaced in helter-skelter fashion. It is easier to pull 
apart a pile of nails lying side by side than one which has been 
stirred up. On a smooth curve, as in Fig. i-B, there is no ad- 
venturous crystal which comes out first and to which the rest 
attach themselves like a swarm of bees. The crystals among the 
curve surface come out more nearly at the same time, and the 
next lot is deposited lying between the first ones in helter- 
skelter fashion, instead of coming out in a line with the "follow- 
my-leader" effect. In other words, a sharp angle tends toward 
the formation of a definite line of crystals, which forms a sort 
of cleavage plane and is a source of weakness. 

A break across a square bar of almost any metal will show 
distinct lines connecting the opposite corners, showing the ar- 
rangement of the crystals in this fashion, while a ro'ind bar 
shows no such lines. From this we can see the necessity for a 
liberal fillet. The sharper the angle at a change of direction, or 
the greater the difference of thickness at a change of section, 
the greater should be the radius of curvature of the fillet. If 
a second heavy part has a large boss and is near a first, both 
being joined by a thin section, the fillet should be more liberal 
than if only one were present. Sample 4 is an example of the 
lack of fillet at a sharp corner between thick and thin sections. 
This was the fault of the pattern maker in this instance. 

Pouring Temperature — There is no one factor in foundry 
practice that more gravely affects the strength of the casting 
than the pouring temperature. The reason for this is again the 
speed of crystallization. The cooler the metal can be poured 
into the mold the more quickly it solidifies and the less time the 
crystals have to grow or arrange themselves, and the result is 
a mass of closely interlocking crystals forming a strong fine- 
grained material. 

The effect of pouring temperature is well shown by this set 
of test bars, all of which were cast from the same pot of metal 
with exactly similar molds, the only variable being the pouring 
temperature. The bars are arranged in the order of pouring 
temperature, as shown by the label on the other side, which 
also gives the strengths of the individual bars. You will note 



the rough surface and 
coarse fracture of 
the bars cast at the 
higher temperatures, 
as well as their low 
strength. The aver- 
age results obtained 
in this series of tests 
are given by the 
curve seen in Fig. 2, 
which shows that the 
lower the pouring 
temperature the 
stronger the casting. 

Thickness of Sec- 
tion — This has a dis- 
tinct bearing on de- 
sign, since the lowest 
temperature at which 
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Fig. 2 — Curve showing results obtained in cast- 
ing aluminum at varying temperatures 



a casting can be poured is that to which the thinnest section will 
just escape a misrun. If the casting is so designed that this cru- 
cial section forces you to pour hot, all of the thicker parts will 
freeze too slowly and will be weaker than they should be. By 
slightly increasing the section of the thinnest parts, a casting 
could often be poured 100 degrees colder and the strength of the 
whole casting be increased at least 10 per cent. This is a matter 
which is absolutely up to the designer. If the bulk of the casting is 
from a quarter to a half inch thick, one little part one-eighth of an 
inch thick will give us a resultant casting, on account of the 
high pouring temperature required, whose average strength is 
about i6,ooo pounds per square inch, instead of 18,000 pounds 
or over. The call for lightness has led many designers to over- 
look this vital point. We believe that an average crankcase 
should not contain any section thinner than one-quarter inch. 

Test Bars on Castings — The very great influence of the 
pouring temperature is the reason why separately cast test bars 
show only the quality of the ingot metal and nothing at all as to 
the strength of the corresponding casting, even though the test 
bar and casting may be poured from the same pot of metal. 
Your Standards Subcommittee has wisely specified that alumi- 
num test bars shall be made on castings. Were this stipulation 
not made the foundryman who wished could pour the casting 
as hot as he pleases, allow his metal to cool away down and 
then pour separate test bars which would then show an utterly 
fictitious strength in comparison with the casting. 

Pouring Temperature and Published Data — The general lack 
of attention to pouring temperatures, not only in commercial 
practice but in most of the investigations on aluminum, vitiates 
a great deal of the published data on aluminum alloys and ac- 
counts for a great many irregularities and seeming contradic- 
tions in the results. In comparing the different aluminum alloys, 
really comparable results can only be obtained by pouring at 
the same number of degrees above the melting point of the par- 
ticular alloy in question in all cases, thus allowing the same 
time for crystallization and producing an analogous condition. 

The Pattern — After the designer has done his work it is 
up to the pattern maker to decide how the pattern shall be con- 
structed. First of all, the pattern should be so made as to allow 
the use of molding machines wherever practical. If a pattern- 
maker is not too much bound down by tradition he can often 
simplify matters greatly. For instance, in a crankcase with sev- 
eral projecting pieces on the side which would make it impos- 
sible to draw the pattern from the sand without the use of core 
work at the sides, by the simple expedient of making the pat- 
tern hollow and putting in a lever by which the pieces are drawn 
into the body of the pattern and the pattern then lifted out, 
a large amount of core work was eliminated. 

Core Work — Core work always means trouble. It takes time 
to set cores in the mold correctly, and if a lot of small cores 
are used the danger of shifts is greatly increased. If on the 
other hand large cores are used they must be made hard enough 
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to allow handling them and setting them in the mold, which 
requires not only a solid core but one reinforced by iron rods 
and wires. This makes them hard to crush, and on large cores 
inside of thin walls of metal introduces danger of cracking. 
When we have a core completely surrounded by walls of metal 
it is a question whether the tensile strength of the metal as it 
solidifies is greater than the compressive strength of the core. 
Let the core be ever so slightly too hard and your casting is in- 
evitably scrap. We have seen patterns requiring large and com- 
plex cores within walls as thin as 3-16 of an inch, from which 
patterns it was absolutely impossible to make castings, since 
any core strong enough to place in the mold would have too 
great a compressive strength for the metal to crush without 
cracking the casting. 

If cores must be used, the core prints should be large and 
deep so as to anchor the cores firmly without the use of chap- 
lets to hold the cores in place, since it is impossible for the 
molten metal to fuse a chaplet into body of the casting, with- 
out pouring at a temperature far above that necessary to give 
the greatest strength. When a job requires cores, the first 
question that should be asked by the pattern maker is if that 
pattern cannot be made so as to allow the use of green sand 
core, or at least a green sand half. Green sand will crush and 
give way when the casting contracts on cooling, where a hard, 
dry sand core will not crush and will crack the casting. 

The foundry is called upon to make castings of ever greater 
complexity, and the core work required has increased amazingly 
in the last couple of years. Core rooms once fully adequate for 
a given molding room are now being overcrowded and unable 
to cope with the demand for cores. This situation could be 
greatly improved if the pattern maker would put green sand 
halves in all castings where it is possible to use them ; and the 
results would be both cheaper and better. 

Metal Patterns and Core Boxes Economical — If a consider- 
able number of castings are to be made, wooden patterns and 
core boxes are an abomination. They warp and swell in use, 
dry out and crack apart in storage and wear out by abrasion 
from the sand and by the constant rapping necessary to allow 
the pattern to be withdrawn from the mold or the core box 
from the core. Good metal patterns and core boxes are an 
economy if many castings are to be made, or if a few are to be 
made from the same pattern in successive years. 

Alloys — With proper design and a well-made pattern the en- 
gineer who wants an aluminum casting must next face the prob- 
lem as to what aluminum alloy he shall specify his casting to be 
made from. He has a choice of practically three alloys — one 
containing 8 per cent, copper, one with 3 per cent, copper and 
15 per cent, zinc, and one with 35 per cent zinc, designated re- 
spectively as alloys Nos. 1, 2 and 3 in the Standards Subcom- 
mittee specifications and known to the trade as Nos. 12, 31 and 
63. Comparable test bars on these show in the order named — 
18,000 pounds, 22,000 pounds and 35,ooo pounds tensile strength 
per square inch. 

Probably 90 per cent, of all aluminum automobile castings are 
made of No. 12. Though this shows the lowest tensile strength 
of the three, the trade has come to it for several reasons. First, 
when aluminum castings are desired lightness is usually a prime 
factor and the zinc-containing alloys, Nos. 31 and 63. are re-, 
spectively about 7 per cent, and 18 per cent, heavier than the 
copper containing alloy, or No. 12. The second reason is that the 
alloys containing zinc are more liable to shrinkage strains, which 
may develop as draws and shrinks or as hidden strains, which 
cause cracks to appear after the material has been subjected to 
vibratory stress, and make the casting liable to fail in service. 
The strength of the zinc alloys falls off more rapidly with in- 
creasing temperature than does that of No. 12, so that the alloys 
which are stronger at ordinary temperatures, when subjectH to 
the heat developed about a motor, may lose their advantage. 

Endurance — The zinc alloys, moreover, are more brittle and 
less ductile than the No. 12, as well as more likely to break down 
in vibration or under repeated impact. Although so eminent an 



authority as Mr. Souther disagrees with this in a recent article 
in the Cycle and Automobile Trade Journal, yet there must be 
a reason for the very marked abandonment of the zinc alloys 
for the copper alloy throughout the industry. Mr. Souther's 
figures given in this paper are the same he published several 
years ago in the Metal Industry, and on looking over the fuller 
data in this earlier paper it seems to us he must have drawn con- 
clusions from too few tests and probably from tests on bars not 
necessarily cast at corresponding temperatures. 

We expect to go into this matter of endurance of different 
aluminum alloys more fully in the near future and plan to re- 
port the results at a future meeting of the society. A large num- 
ber of tests so far have shown that on the White-Souther endur- 
ance machine the different alloys run about as follow* •. 

No. 12 — over a million revolutions; 

No. 31 — about 600,000 revolutions; 

No. 63 — about 500,000 revolutions, 
before fracture. These are averages of a large number of bars. 
You will note that the resistance to vibratory stress is in opposite 
order from that of the tensile strength, but exacly in the order 
of the ductilities. 

On another type of endurance machine where the bar is sub- 
jected to repeated blows, we understand the No. 12 will stand 
about a million blows before rupture, while No. 31 will only stand 
1,500 to 2,000. 

The brittleness and unreliability of No. 31 and No. 63 is usually 
laid to the presence of zinc. On the other hand, it is more likely 
due to the absence of aluminum — that is, alloys high in aluminum 
are resistant to vibratory stresses, while alloys low in aluminum 
are less resistant. An alloy containing 88 per cent, aluminum 
and the rest zinc gives nearly as good results in the endurance 
test as does No. 12 with 92 per cent, of aluminum, but since the 
tensile strength is decidedly inferior to No. 12, and it is a heavier 
alloy, this is no longer a commercial alloy. 

Magnalium, or 94 per cent, aluminum with 6 per cent, magne- 
sium, is about as strong in tension and has about the same re- 
sistance to vibratory stress as has No. 12. To get strength 
enough to pay for the added weight where zinc is used as the 
chief alloying metal, we are forced to use so much zinc that the 
ductility and resistance to vibratory stress are cut far below 
the figure for No. 12. We really have three factors, strength, 
lightness and resistance to vibratory stress. If we give each 
factor what we might call a coefficient of importance and multi- 
ply the three together, the alloy which gives the highest product 
will be the most valuable. 

The automobile engineer has practically made this calculation 
and he has answered the question by specifying the 8 per cent, 
copper alloy in the vast majority of cases. 

The Designing Engineer's Responsibility — The engineer 
who wishes to get good reliable aluminum castings and at a 
reasonable price must then realize that the problem is not entirely 
up to the foundryman to whom he entrusts the handling, but 
that it is his problem as well. The responsibility for design is 
solely his, and if he will so proportion his castings as to avoid 
great inequalities in section or sharp changes in direction, and if 
he will use liberal fillets, if he will keep away from such thin sec- 
tions that the metal must be poured too hot to get strong cast- 
ings, if he will instruct his pattern maker to go as far as he can 
in avoiding dry sand cores, if he will provide good substantial 
patterns, will specify the proper alloy and then see that the cast- 
ing is made with proper care and with proper control of pouring 
temperatures, he will get castings which will allow him to utilize 
to the fullest extent all the many advantages which aluminum 
has for his purposes. But he should not for one moment forget 
that unless the design is right the best efforts of the foundryman 
cannot produce a casting possessing in the fullest degree those 
advantages which the perfect aluminum casting should have. 

The designer is father to the blue print — the blue print is 
father to the pattern — an *. the pattern is father to the casting. 
Even though the relationship he remote, the designer should 
give his great-grand-children the best possible chance. 
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Vibration in Gasoline Motors 

By A. Cattaneo 



The following paper, which was first published in the 
Motor Trader, London, discusses the problem of 
motor balance and the disturbing moments, analyz- 
ing the conditions prevalent in four-cycle engine 
practice which have bearing upon this class of phe- 
nomena, reaching, by this process, a number of con- 
clusions of interest to gasoline engine designers ana 
users. The treatise sets forth, in a clear and vivid 
manner, the varying conditions during the four 
strokes, and their effects upon motor balance, which 
is an item in engine efUcency and depreciation. 

SPEED VS. VIBRATION.— The balance of a well-made 
four-cylinder engine is generally considered quite satis- 
factory, although one almost instinctively feels that it 
is not as perfect as it is often claimed to be. 

That the balance of these engines is not altogether perfect is 
clearly shown by the circumstance that, while a motor runs 
steady under normal conditions, it develops a decided tendency 
to vibrate as the speed increases; the vibrations becoming ob- 
jectionable when the engine races beyond a certain number of 
revolutions. It is obvious that speed alone cannot be held re- 
sponsible for any vibration since the latter represents actual 
"work," which, we know very well, only obtains through the 
simultaneous existence of both speed and 
force. In our case, where does the latter 
come from, how does it give rise to the 
disturbance already referred to? I found 
it most difficult to trace the origin of the 
disturbing force or forces through the 
formidable display of complicated formulae 
deemed necessary for an adequate study 
of the problem. To know that the "pri- 
mary" or "tertiary" forces are balanced 
or unbalanced is of little interest, and of 
no use whatever to us, unless it is pre- 
viously made quite plain how such forces 
exist and act, and the meaning of such 
designations as "primary," "secondary," 
etc., defined, not in view of the mathemati- 
cian's convenience, but for that of the 
practical engineer, to whom clearness, sim- 
plicity and reliability have a paramount 
importance. 

There is a peculiarity about the usual 
crank and connecting rod mechanism 
which constitutes a latent cause of vibra- 
, ... , tion not to be avoided unless a radical 

Fig. 1 — Diagram of .... , _, 

engine with piston change in design is resorted to. The 
trajeHng on the down p0 ; nt . g important and interesting enough 

to command the attention of engineers. 
This will be dealt with as clearly as possible in the course of 
this article. 

Down-Stroke Vibration. — Referring to Fig. I, which repre- 
sents an engine with its piston traveling on a down stroke, 
let x be the piston travel measured from the top dead center, 
P and « the corresponding angles of the connecting rod and 
crank respectively. Then we have : 

x = 1 + r — l.cos/3 — r.cosa. 



But it also is 




b = 1. sin/9 and b = r.sina hence 
r.sina 
sin/3 — 



1 

on the other hand : 

cos/3 = V 1 — ^sino)' = 



Before this value for cosP is introduced in the equation of the 
piston travel it will be found advantageous to eliminate the square 
root, by developing it in a series, according to the Binomial 
Theorem. We have then : 



j fx X sino"v J r /rX sinoX nj 

1 /r X sinaX 1 1 1 
X I I X — X — 

2 \ 1 J 2 2 



'r X sina\ 1 1 1 — 1 r X sina 

X-X 

2 1 



It will be seen that the third term of the above series is negli- 
gibly small as compared with the second and can therefore be 
left out of consideration. 
The formula for the piston travel then becomes: 

"r X sina \ ,_ 

x = lXr- 



T I /rXsinaXH 

f T~ x (—)J 

(r X sina X • 
— ) 



1 ft X sina \ • 
— r X cosa = r(i — cosa) -)- 1 X — xf 

If s is the ratio'r/1 of crank radius to connecting rod length, the 
above formula becomes: 

x = r£i — cosa + — X s X (sina)*J \ \ 

Up-Stroke Vibration. — The case of the return stroke is 
shown in dotted lines in the same diagram (Fig. 1) ; the angle 
o of the crank-pin, and consequently the angle /3 remaining the 
same as before, and calling again x the piston travel measured 
from the lower dead center, we find: 

x = 1 X cos/S — ( 1 — r) — r X cosa 
we found already that • 



cos/3 : 



hence 



1 /r X sina "v 1 

■=.--(—) 

r 1 1 

x = r I 1 — cosa X s X (sina)* 

The general equation of the piston travel expressed as a function 
of the crank-pin angle is therefore : 

x =rj^i — cosa ± — X s X (sina)*J 

wherein the + and — signs refer to a down and up-stroke re- 
spectively. 

A Deduction by Analysis. — It will be seen, therefore, that, 
with a given radius of crank, connecting rod length and crank-pin 
angle, the piston travel is greater for a down than for the 
opposite stroke. This apparently paradoxical result is simply due 
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and 



196 



to the fact that the ratio is not infinitely great, but is limited 
by construction requirements to a value which very seldom 
exceeds 5/1. If 1/r = 00, s becomes o, and the travel is x = r 
(1 — cosa). 

It may be interesting to know the value of the difference be- 
tween the travels of the piston for two opposite strokes. Assum- 
ing r = 2, 1 = 7, and 0 = 30 deg., the piston travel x itself be- 
comes : 

c = 2^i — .866 + — X — X .25 J= .34 

x = 2 l^i — .866 X — X .25 J 

for a down and up-stroke respectively ; that is to say, the piston 
travels are, in this case, in the ratio of about '2 to 1. 

Constancy of Crank Speed. — On the other hand, we know that 
the crank travels at constant speed. Therefore, the time re- 
quired for describing the angle a is invariably the same, no 
matter from which dead center this angle is measured. 

The times being the same, and the piston travels different, it 
naturally follows that the piston velocities must also be different, 
according to whether the piston is on its down or up-stroke. 
The piston velocity v can be very easily calculated from the 
formula for x. It is, namely: 

dx do s da 

v = — = r(sino — ± — 2 sina X cosa — ). 
dt dt 2 dt 

da 

On the other hand — is the angular velocity of the crank-pin ; the 
dt 

da 

speed w of the latter is therefore w — — X r. 

dt 

consequently 

v w.sina(i ±sX cosa). 
I will refer again to this formula when discussing the relation 
between the average and maximum piston speed, concerning 
which erroneous statements are often made and sometimes also 
in print. 

Piston Velocity. — We have found that with a given crank-pin 
angle the velocity of the piston is greater on a down than on 
the up-stroke. It obviously follows that the acceleration a of the 
piston is also greater in the former case. On the other hand we 
know that in order to give a mass m an acceleration a, a force f 
is required, and that between these quantities the fundamental 
relationship invariably exists. 

f = m x a. 

In our case the mass m (of the piston and fraction of connecting 
rod weight) is constant, while the acceleration a varies. The 
force f which produces this acceleration must therefore also be 
different, namely, greater and smaller on a down and up-stroke 
respectively. In order to calculate this force f we must know 
the value of the acceleration a; the latter can be easily deduced 
from the above formula. 

dv da da da 

a = — = w.cosa — ±wX s( cos'a) — ± w X s( sin'a) — 
dt dt dt dt 

da da w 

VVe found that — r = w, therefore — = — . By substituting the 

dt dt r 

value in the above formula we obtain : 



wr 1 

: — 1 cosa ± s(cos'a) ± s(sin'a) 



But 2(cos'a) = 1 — cos2a, and also (sin'a) = 1 — (cos'a). Hence 
the equation for a becomes : 

a = — j cosa ± s (cos'a) ± (1 —cos* 

r L 



]w' 
=7 



£cos ± s(2cos'a — 1) J 



and finally a = — (cosa ± s X cos2a). 
r 

The corresponding accelerating force f is then : 
w* 

f = m X — (cosa ±sX co$2a). 
r 

Generally the number of revolutions of the crank is known. It 
is namely: 

2 X t X r Xn 
w = 



60 



hence : 



(rXn\ 



X r X (cosa ±sX cos2a). 




Fig. 2 — Illustrating forces in a standard type 
four-cylinder motor 



The Force "f." — This force f varies in value and sign during 
a complete stroke. It is a maximum and positive at the be- 
ginning of a down- 
stroke, and diminish- 
es rapidly until it be- 
comes zero at that 
point of the stroke 
for which the piston 
velocity v already 
referred to is a 
maximum. From th.s 
point it increases 
again in absolute 
value, but becomes 
negative, or in other 
words, it becomes a 
retarding force. A 
similar remark also 
applies in case of 
the return stroke. 

The most important values of the force f are given below, and 
are simply obtained by making the angle a zero or 180 deg., 
according to the dead centers and strokes considered. It must 
also be noticed that the retarding force is opposite in direction 
to the accelerating force, hence if the latter is positive, the former 
must be negative, and be accordingly affected with the minus 
s!gn. A down-stroke begins with an accelerating force: 

|X r X (i + s). 
and finishes with a retarding force : 

X r X (1 — s). 

The return stroke begins with the accelerating force: 

(r X n\ ' 
■ jX r X (1— s). 

and closes with a retarding force : 

IX r X (i + s). 



f : 



Application of Analysis. — In the four-cylinder engine built 
according to the usual practice and shown in Fig. 2, the recip- 
rocating masses are the same for each cylinder, and as- 
suming the pairs of pistons 1 and 4, and 2 and 3, to be at the end 
of their return and down strokes respectively, we obviously find 
that the crankshaft is acted upon by two forces, namely, 2 x fi 
and 2 x (2 acting in opposite directions. The arrangement being 
quite symmetrical, these forces may be considered as acting in 
the central vertical plane of the engine. It is, therefore, quite 
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dear that were these two forces equal they would neutralize each 
other and the engine would, in this respect, be automatically 
balanced. These two forces differ in absolute value ; we have 
found that a return stroke closes with a retarding force: 



2 X fl = 2 X m X 



= mxf lXrX O + s). 

d 4 of Fig. 2 

(rXn X » 
— y 



Therefore the. pistons I and 4 of Fig. 2 are cumulatively respon- 
sible for a force : 



X r X (1 + s) 



acting in an upward direction, while the remaining pair of 
pistons, 2 and 3, are responsible for a force : 



2 X f 2 = 2 X m 



(r X n\ * 
— ) 



X rX (1— s) 



acting in a downward direction. 

The difference 2Xfi— 2f2 = Fisa free force acting in the 
central vertical plane of the engine and — for the case considered — 
in the direction of fi, namely, upward. 

Similarly, we would find, by referring to what has been pre- 
viously said, that when both pistons 1 and 4 are starting their 
down strokes, the difference 2Xfi— 2Xf2 = F remains con- 
stant, what absolute value is concerned, but changes its sign, that 
is to say, the resulting force F acts now in a downward direction. 
The force F itself is obviously : 

F = 2 X fi — 2Xf2 = 2XmXj 



X r X (1 -fs) — 2 X m X 

1 

XrX (1— s)=4XraX 




Unbalanced Force— It will be interesting to know the exact 
value of this unbalanced force in case of an engine of current 
dimensions. For this purpose we will assume the reciprocating 
weight of a piston, plus one-third of that of a connecting rod, to 
be 4 kilos (84-5 pounds), which is approximately the average 
for a 30-horsepower, four-cylinder engine. With a crankshaft 
speed of 1,200 revolutions per minute, a ratio r/i = 1-5, and a 
radius r of crank of 6 centimeters, the force F becomes : 

4 AM4 X I200\ 1 1 

F = 4X- 1 1 X .06 X — = 275 kilos (605 pounds). 

io\ 30 / 5 

It will be readily perceived that this force, acting alternatively 
in an up and downward direction, may be responsible for a 
certain amount of vibration, which, however, on account of the 
comparatively heavy mass of the engine, and also on account of 
the circumstance that the force acts in a vertical plane, is not 
necessarily objectionable as long as the motor is properly sus- 
pended and its number of revolutions per minute kept within 
reasonable limits. 

Vertical vs. Horizontal Cylinders— While it is impossible to 
eliminate the disturbance above referred to on vertical engines, 
the difficulty is very easily got over in case of horizontal motors 
with opposed cylinders. The writer only knows of a single 
instance where this advantage was fully recognized, and the 
engine accordingly designed. I refer to the Oerlikon motor (cf. 

"Trader" issue. Dec. 
-th ult., p. 1,387 and 
Fig. 3). Referring 
to the latter, let 1, 2 
and 3, 4 be the set 
of cylinders on the 
right and left re- 
spectively when the 
engine is viewed 
from the flywheel, 
cylinders 1 and 3 

being nearest the 
Fig. 3. — The Oerlikon four-cylinder, three-crank. , T , . 

motor latter. If pistons 1 
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Fig. 4. — Diagram rep- 
resenting end view of 
four-cylinder motor 
shown in Fig. 3. 



and 3, and pistons 2 and 4 are at the 
end of a return and "down" stroke re- 
spectively, it is evident — according to 
what I have demonstrated — that the re- 
tarding forces of pistons 1 and 3 are 
equal to each other, opposite in direc- 
tion, and greater than the retarding 
forces due to pistons 2 and 4; which 
forces are also equal to each other, al- 
though of opposite directions. The 
shaft is accordingly acted upon by two 
sets of forces, namely, fi and f4 in 
one direction (right) and f2 and f3 in 
the other direction (left). Since fi = f3, 
and f2 = f4, and since the distance be- 
tween the axis of any two cylinders 
is constant, the resulting couple or 
force F is zero ; that .is to say, the engine is perfectly balanced 
in this respect. This easily accounts for the astonishingly 
smooth running, even at comparatively high speed, of the 
Oerlikon engine, for which lightness and an exceedingly long 
stroke (4 inches by 8 inches) add further difficulties against 
the elimination of vibrations. 

Inconstancy of Piston Velocity — Another class of vibration 
in gasoline engines is also to be traced to the unsym- 
metrical travel rate of the piston referred to in the early part of 
this article. We will illustrate it only for a point of the stroke, 
namely, for the point for which the piston velocity v is maxi- 
mum. Referring to Fig. 4, let the latter represent the end view 
of the four-cylinder engine shown in Fig. 2, the crankshaft hav- 
ing so far revolved that both pistons 1 and 4 have attained their 
maximum speed velocity. For this particular point the accelera- 
tion of the pistons just named is zero. Assuming no static pres- 
sure is acting on these pistons, it will be readily seen that, not- 
withstanding the angularity of the connecting rod, no side thrust 
is exerted on cylinders I and 4, since no force is at that par- 
ticular moment available on the piston. In order that same con- 
ditions may obtain for pistons 2 and 3, their cranks need have 
reached the point x. Instead of this, however, they obviously 
find themselves at the point yi, that is to say, the pair of pistons 
just referred to have not yet reached the point of the stroke for 
which the piston speed is a maximum. A certain am'ount of ac- 
celerating force is consequently still acting on this pair of pis- 
tons, and this force is obviously responsible for the corresponding 
amount of side thrust which is not balanced by an equal and op- 
posite thrust on the remaining cylinders. 

Here again the disturbance need not be great within a moderate 
range of speed; but it must not be forgotten that this thrust, as 
well as the force F previously referred to. vary as and with the 
acceleration, which, in turn, is proportional to the square of 
the number of revolutions, as shown by the formula for a. That 
is to say, if the speed increases from 1,000 to 2,000 revolutions 
per minute, the acceleration becomes four times greater, and un- 
der these conditions the vibrations may easily become objec- 
tionable. 

Points of Maximum Piston Velocity — The formula for the 
piston velocity is : 

v — w X sin" ( 1 ± s X cos*.) 
Let us first of all find for which values of the angle " this 
velocity is a maximum. In the case of a down stroke we have : 
civ 

— = w [coso X do + s (cos«)'da — s (sino)'da] = o 
da 



2 X s X (cosa)* + coso — s = ocosa = - 



4 X s 



(4X5) 



Of the two solutions, the one which corresponds to the sign 
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+ needs alone to be considered, since the other gives for cosa 
a value greater than one, which we know is not admissible. Con- 
sequently, assuming again a ratio r/i = 1-5, we find : 



85 



cosa: 

4X1 ' ,6 2 

therefore « = 79 degrees. 

For an up stroke we should find in a similar manner a = iot 
degrees. The corresponding piston travel x is : 
1 

x = r ( 1 — cosa ±sX- sin'a) = 
2 

1 1 

r ( 1 — .185 ± — X — X .98* = r X .90 
S 2 

and r = r X 11 
for a down and up stroke respectively. 

It will therefore be seen that the maximum piston velocity 
obtains. at about 9-20ths of the stroke from the top dead center 
in case of a down stroke, and at n-20ths of the stroke from the 
lower dead center for the return stroke. 
The actual value of the maximum velocity itself is obviously: 

1 

v = w sino (1 +s X cos«) = w X .98 (1 -( X 185) = 

5 

w X .08 X 103 = w app. 



In other words, with the usual ratio of crank radius to con- 
necting rod length, the maximum piston velocity is practically 
equal the constant velocity of the crankpin. 

On the other hand, we know that the mean speed W of the 
piston is : 

4XrXn rXn 
W = = 



60 



and the crankpin speed. 



IS 



Hence 



X r X n 



30 



«• X r X n 



w 30 * 

— = = — = 1.6 or w = 1.6 X w. 

W r X n 2 



IS 

That is to say, the maximum velocity of the piston is 1.6 times 
greater than the mean piston speed. 



The most important department of a business should not be 
left to a man whose sole interest lies in a commission on the 
value of the space that he can fill with words. 



Voiced by the Captains 

Shedding Light on Intricate Phases of Automobiling 



Timely editorials on current subjects involving the 
automobile by well-known heads among those of the 
industry, touching upon the ideas that suggest an 
extra measure of success, if they are properly 
handled, and showing how the engineers may do 
more and better work with perhaps less effort. 

WHILE the engineers of the automobile industry are 
sojourning at Dayton for the purpose of attending 
the Summer Meeting of the Society of Automobile 
Engineers, they will be in a receptive mood in relation to the 
promising situations, and they may have a few moments to spare 
which may be profitably put in, taking note of what other men 
think, thereby broadening their perspective. There are quite a 
number of matters that should command the attention of the 
thinking engineers, and the aim has been in the editorials here 
presented to open up these branches in the general line of thought. 



Reform Faulty Designs 
Rather than Pay Fines 

President Benjamin Briscoe, of the United States Motors Com- 
pany, enters a brief in favor of the engineer, asking him 
to be considerate of the user, telling him to correct his 
faults by changing the design, in a given case, if necessary, 
rather than to try to circumvent the trouble by resorting 
to the use of too high-priced special types of steel, to what- 
ever extent that correcting the design will serve the end. 

ENTITLED as they are to the greatest possible credit for their 
excellent work in motor car construction, which laid the 
foundation for our almost perfect vehicles of to-day. it must 
be admitted that, during the past two or three years, the great- 
est value of our automobile engineers has been their efforts 



toward the standardization of materials and the parts used in 
motor cars. I am convinced there is the greatest possible kind 
of field for this standardization of motor vehicle construction, 
and the men are just as important a part of the automobile in- 
dustry as the engineers are in other industries. 

One of the greatest works in the future of automobile engi- 
neers is the designing of automobiles so as to make the great- 
est possible use of commercial materials, instead of so design- 
ing that fancy or peculiarly alloyed steels are required, with an 
increased cost to the public. 

While there must always be a very large margin of safety, I 
refer particularly to the practice of backing up faulty designs by 
using expensive materials which involve an added cost. 

Engineers must rise above themselves to the extent of ad- 
mitting their errors and re-designing faulty parts and con- 
necting parts instead of endeavoring to overcome errors by in- 
cluding materials unnecessary under ordinary conditions. 

In a properly designed car, certain materials are needed and 
any materials costing in excess of those materials becomes a 
burden on the public I find too often a tendency on the part 
of engineers to back their own ideas to the extent of using 
materials that involve a 100 per cent increase in the cost to gain 
little or no efficiency. 

Standardization in the future will be marked by more pro- 
nounced features than in the past and I expect to see so im- 
portant and creditable an organization as the Society of Auto- 
mobile Engineers take the leadership in the work. 

By standardization, I mean among other things such work 
that the man owning one of your cars will not have it disabled 
waiting to secure a part from the factory, especially when the 
part is of minor importance. We feel that our duty to the 
public requires us to make our cars as simple and as near a 
standardized form as possible. 

In the near future I hope that our engineers and our manu- 
facturing departments can produce cars for the United States 
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Motor Company so that the owner need not lay up his car for 
a number of days waiting for a nut or a bolt to be shipped from 
the factory, because that nut or bolt happens to be of a certain 
thread. I hope to see a standardized thread so that the owner 
of a car can secure a nut or bolt from the average hardware 
store (even if it is not of as good material) that will operate 
until the proper part can be shipped from dealer or branch. 

Settling down to one point, it therefore seems that the great- 
est field for the automobile engineers is standardization and the 
calibre of the men in our industry makes me feel sure that 
they will rise to the occasion in a manner that will assure our 
continued supremacy in the motor car industry. 



Province of the Engineer 

C. R. Culver, Sales Manager of the Knox Automobile Company, 
considers that upon the shoulders of the engineer rests the 
reputation of the product of a factory, and outlines some of 
the duties that devolve upon him if the cars that he designs 
are to be up to the expectations of the buying public. 

THE engineering department is one of the most important 
in the up-to-date automobile factory. Upon the shoulders 
of the head engineer rests the reputation of the product, for 
unless he is capable of designing a car that is graceful in body, 
powerful in motor and able to stand abuse without breakdowns, 
his product is a failure from the market standpoint. 

The engineer must be a man of experience and one who keeps 
constantly posted on the experimental results of others, for 
otherwise he may waste months of time and much money trying 
out ideas which have already been found impractical by others. 

He must also drive his models, from the racing car to the six- 
ton truck, as much as his time permits, so that he can see for 
himself the mechanical troubles which may arise in the hands 
of customers and eliminate them before the model gets to the 
public. 

While keeping well up on the mechanical end, he should not 
forget the object for which the cars are made — to sell, and the 
fact that what the public wants one season is not necessarily what 
it may want the next year. Toward this end he should co- 
operate with the sales department in forecasting the demand and 
building what the public is looking for. 

It is necessary, by all means, that engineers should get to- 
gether, exchange ideas, talk over mistakes, forecast conditions 
and note the general trend of the motor industry. This is an 
immense help to the engineer, the manufacturer and the buyer. 



Exacting Work Must Be 
Done in tHe Laboratory 

John N. Willys, president of the Willys-Overland Company, 
makes a timely statement of the functions and duties of the 
engineer in the plant and tells of the things that are being 
done to make automobiles reflect engineering attention. It 
is suggested also that there are certain limitations that must 
be kept in mind in dealing with the production side of the 
automobile art. 

THE possibilities of the future for the engineering department 
of the automobile industry range almost beyond thought. 
Until quite recently practically all methods have been empiric, 
and many of the failures of the past have been due not so much 
to lack of business methods as to freakishness of design and 
impracticability. 

The last few years have shown the necessity for conservatism 
in automobile design, and the desirability of moving along the 
lines of least resistance. The practice of that conservatism has 
evolved what is known as a standard design. 

Experimentation has, however, by no means ceased — nor will 
it — but the business men in the automobile industry of to-day 



are less prone to adopt anything that seems new, unless its 
practicability can be undeniably demonstrated. 

This should not prevent engineers from working out their 
individual ideas; it will merely have the effect of making them 
sure of their success before the ideas can be adopted. 

The interchange of ideas among engineers should surely work 
for benefit of all of them, and for that reason I am glad to see 
these meetings promulgated. 

The old-time engineer who could design a motor so that it 
would run, has lost whatever usefulness he may have possessed, 
and the present day engineer must possess a knowledge of the 
sciences, metallurgy and chemistry, in order to become a suc- 
cess. Hit or miss methods no longer prevail, because they are 
not marketable. Exact analysis of material is an absolute es- 
sential, and no manufacturer can risk his reputation upon a car 
that combines other than the material that chemical and metal- 
lurgical analyses have shown to be the best for its purposes. 
The automobile industry, for instance, has made vanadium 
known, and I see no reason why further discoveries of the metals 
in the future, by the interchange of experimental knowledge and 
of the results of chemical experiments, should not add greatly 
to the knowledge we already possess. 

An engineer must necessarily be somewhat imaginative to be 
inventive-^he is largely a speculation wherein others pay his 
losses — and it is well to remember that without the hard-headed, 
practical business man, while the engineer would be an interest- 
ing element in the industry, he would scarcely be productive from 
a financial standpoint. 



Experience Counts in the 
Long Run 

F. H. Trego, chief engineer of the E. R. Thom&s Motor Com- 
pany, in giving his views upon the position that the auto- 
mobile engineer holds in the plant, expresses the opinion 
that this important member of the automobile manufac- 
turing corps holds entirely too much aloof from intimate 
contact with the dealers in automobiles and the purchasers 
thereof. 

AUTOMOBILE engineers do not pay enough attention to the 
Service Department of his factory, nor to the workmen 
throughout the factory. 
In order to obtain the best results the automobile engineer 
should frequently come in contact with the dealers and en- 
courage them to make suggestions and criticisms. He should 
constantly convey the impression that his office is not a throne 
room, but simply a work-room like the blacksmith shop, and 
encourage the men throughout the shop to come to him with 
any suggestions they may have, and make them feel entirely at 
home, so that they will put forth their argument for the sug- 
gestions, and take his argument against it or for it, in good part. 
I have obtained invaluable suggestions many times from black- 
smiths, assemblymen, machinists, etc., and engineers in general 
will find that they cannot afford to "ride a high horse" if they 
are to produce the best results. 

An engineer should drive a car constantly, so that he will be 
convinced by practical demonstration of the faults of the car. 

Gathering all of the suggestions of the agents and others, the 
engineer should combine these, together with his own ideas, into 
the design of the car. Seventy-five per cent. (75%) of the 
car should be evolved from practical experience and the ideas of 
practical men. The other twenty-five per cent. (25%) might be 
theoretical ideas which the engineer could experiment with in 
the experimental room, and from the practical experience there- 
by gained, determine whether or not these ideas should be in- 
corporated into the design. 

A very good motto for an engineer is "Stop, look and listen." 
the last word applying most particularly to the murmurs arising 
from the repair department, and the ideas and suggestions of 
the dealers. 
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Hugh Chalmers Says: "Au- 
tomobile Engineers 
Made Industry" 

According to Hugh Chalmers, President of the Chalmers Motor 
Company, Detroit, Mich., the industry owes its inception to 
the engineer type of man, and the stamina of the industry 
is entirely due to the conservative activities of the mechanical 
man. Praise for the co-operative trend of the Society's 
activities and the example it has set for the industry in 
establishing standards are acknowledged by Mr. Chalmers, 
who happily concludes his address with a declaration of 
loyalty and a ringing call to motordom to support the organ- 
ization. 

THAT the fate of the automobile industry rests in the hands 
of the men who created it is fitting. That the wonderful 
success of the automobile art is to be directly traced to the 
automobile engineer is plain. That the imperfections, if such 
there are, belong to the engineer to fix, may also be taken for 
granted, and that the great achievements that may be seen in the 
form of progressive automobile manufacturing plants at every 
hand are to be accredited to the genius and activity of the auto- 
mobile engineer is also true. 

In congratulating this splendid body of men upon the great 
results that have grown up under its care, and in direct line with 
its watchful eye, it must not be forgotten that this body is in- 
ternational in scope and that the brother engineer in Europe 
must be given his fair measure of recognition along with the 
rest. 

In tracing the rise of the automobile industry from its position 
of a practical nonenity a mere decade ago to its place as the 
third industry in point of magnitude and worth in America at 
the present time, this marvelous situation must be ascribed in 
the main to the underlying worth of the plan from an economical 
point of view, and for its healthy growth to the conservatism of 
the automobile engineer. 

In a concrete way, recounting the work that Has been done, 
under the fostering care of the engineer, mention must be made 
of the fact that the high priced automobile of yesterday is the 
relatively low-priced car of to-day, and that quality as it obtained 
in the original conception without a price, parades before the pur- 
chaser of present product with a close limit on the cost to him. 
In other words, the automobile engineer, by his work and his 
example, has maintained, or better yet, advanced, quality, not 
without reducing cost. 

But the automobile industry is still young. There is no prece- 
dent to its back upon which to lean, and the activities of these 
leading men must be without guidance. Something of this situa- 
tion is reflected in the fact that until recently the various manu- 
facurers of automobiles blazed their own path, working along in- 
dividual lines. 

The Society of Automobile Engineers is setting a good ex- 
ample by its co-operative trend, and in the establishing of stand- 
ards to go by, with tables of measurements and other data, to 
aid in the designing and building of cars, it is showing its 
acumen. 

The amount of good that is to come out of this standardiza- 
tion work is not to be estimated in the light of the present, but 
when we consider the large number of well made automobiles 
that are to be had at moderate cost, in view of the small amount 
of standardization work that has gone before, we are enabled to 
view the past with equanimity and enjoy the perspective that 
stretches out before us. 

Let us not sink in the mire of pleasant generalities and think 
of the work that we have done as being of such magnitude 
and merit that we may now rest upon our well-earned laurels, 
nor forget the lessons learned. The day is past when any com- 
pany can put a model upon the market, if all that can be said 
of it is to be confined to the beauty of its theory to the exclu- 



s.on of quality of material or excellence of workmanship, and 
of the serious things that must be found on the title page of 
the book of merit, the plan whereby the purchaser's invest- 
ment may be conserved, should greet the eye. 

Let us congratulate the Society of Automobile Engineers 
for the broad-minded attitude of its readers, and for the 
patient and loyal support of the body politic of this splendid 
organization, and join with it in the long up-hill haul that must 
lead from the excellence of our position of to-day to the better 
work that will be expected of us in view of our high aims, 
upon the part of those to whom we owe so much — our honorable 
purchasers. 



The Musings of a Day 
Dreamer 

Some more or less apropos expressions of current thought bear- 
ing upon the phases of the automobile industry, indicating 
in a measure the difficulties that arise when an idea is 
being staged for its practical application, indicating also 
how troublesome it is to work an improvement into the 
head behind the bank account, despite the excellence of its 
promise. 

ALL the world being a stage, there is just one very strange 
thing about it; namely, that the point of vantage of the 
spectator decides whether the play appears to him as a comedy 
or a tragedy, or, as in the most cases, and sad to relate, as a 
platitudinous melodrama in which he thinks that he plays a lead- 
ing role. That his idea is a fallacy, is generally recognized only 
by the other spectators; and to bring about a truer aspect on 
his part is almost as hopeless a task as to move the planet 
from a fulcrum without. 

In other words, the different impressions of the world of the 
various onlookers depend, to a considerable extent, upon their 
tempers; and the temper of a person is also a great factor in 
his struggle for success. 

One may call it a tragedy or a comedy, but the fact remains 
that if the careers of a number of individuals are likened to a 
race, assuming an equal start for all participants, the outcome is 
in most cases very different from what even the wisest onlookers 
would have presupposed. Just as a good car may win in 
spite of the fact that its cylinders miss fire at the instant of 
starting, so may a sterling performer come to a brilliant finish 
after doing inconspicuous work at the outset. Yes, it may even 
be said that in the majority of any given number of races the 
winners went to the lead only during the last few laps, and that 
steady persevering handling of a machine proved of higher 
value in the long run than a brilliant performance during the 
early stages of the event. A rapid pace could not possibly be 
kept up for a continued length of time. 

It is in accordance with this rule that they who shine bril- 
liantly at the age of fifteen or twenty have exhausted their 
energies before the real battle begins; when they are out of 
school, their heads are indeed well filled with the records of the 
scientific achievements of the last dozen years, but it is the 
hardest thing conceivable for them to step forward independent 
of a guide, such as has led them up to that time. 

They have made remarkable efforts in bringing into harmony 
the contradictory contents of scores of books; and after this 
having been achieved, they themselves have been turned into 
books — stores of knowledge wh'c 1 !, however, require a new ef- 
fort on the part of their fellows to be turned into practical 
value. 

But this is not fully correct. These men are not mere books, 
because sometimes they give life to useful and even original 
ideas, if there is such a thing as an original idea. However, 
these ideas are developed, in general, in the company of men 
<f the same class, and therefore remain thoughts. The more 
a proposed improvement of an existent practice is talked about 
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among some people, the less chance is there of its being put 
into practice; first, because much time and energy are wasted 
in the output of words, and because when a bullet's whistle 
is heard it has missed its chance of hitting; second, because it 
requires a special kind of effort to put an idea into practice. 

"Within the head the thoughts are dwelling freely, but out 
in space are objects sadly crowded." The truth of this saying 
is unknown to all except the practical men, and when one of 
the other specie is confronted with the task of carrying into effect 
some golden thought, he is astonished to find that people have 
not been awaiting him and his project all the time, but rather 
resent its acceptance, and that it is left for him to work his 
discovery or plan of improvement into the head of the man 
behind the bank account. This fellow asks about cost and profit ; 
and the unsophisticated and unexpecting reformer is sometimes 
so struck by an interruption he was not prepared for, that he 
gives up at once instead of fighting on. 

Under the circumstances, he is hardly to blame if the causes 
for his behavior are understood. Nevertheless, it is disquiet- 
ing to see a good man make a rank failure in a good cause. 
Of course, the looks of his adversary are disconcerting to him 
and must be so; but because money is kept behind bars, and 
criminals are, too, is there any reason in this coincidence for an 
honest man to be scared by the grim sight of iron bars? True, 
the man that the reformer is up against often looks anything 
but encouraging, still this fact does not excuse the man, who 
represents progress which must come, for backing out and re- 
tiring with a whine. 

Furthermore, if there is an unpleasant tint about this situa- 
tion, the blame must in at least as great a measure be laid upon 
the opponent of the reformer, not only because his way of 
acting hampers a general advance of the industry, but because of 
the unintelligence expressed by his stubbornness. The latter is 
of the greatest disadvantage to himself, so that he gets the worst 
of it if he thinks himself too experienced, too practical and too 
busy to listen to the proposals of the man who offers him an 
improvement in the shape of an idea. 

For, undoubtedly, all improvements are first in this shape; 
and while it must be admitted that they are of no practical 
value in this form, i.e., as thoughts, the same can be, must be 
said of the money kept behind the bars. 

Putting the situation in a nutshell and likening the automo- 
bile industry to an automobile motor, who will deny that all the 
fuel there is in the world will not make the engine go unless 
the ignition system functions properly; and on the other hand, 
that the best-made magneto in conjunction with a first-class 
sparking equipment will be of no use if it is not given an oppor- 
tunity to produce its spark and a highly compressed and com- 
bustible mixture? Yet the industry is such a motor; the en- 
gineer reformer represents the ignition mechanism; and the 
other party the fuel which is the second indispensable factor in 
the workings and development of the industry. 



Report on Wheel Dimen- 
sions for Solid Tires 

Being the Report of the Division on Wheel Dimensions and 
Fastenings for Tires of the Standards Committee of the 
Society of Automobile Engineers as of date of May n, 191 1, 
and subject to the vote of the Standards Committee. 

AS the result of six meetings of your committee since its ap- 
pointment in January, 191 1, a conference with the repre- 
sentatives of tire and wheel manufacturers, and considerable 
supplementary correspondence with these tire and wheel manu- 
facturers and with vehicle builders, your committee desires to 
make its final report on that division of its work relating to 
wheel dimensions for solid tires and therefore respectfully sub- 
mits for your acceptance and approval its findings as expressed in 
the following resolutions passed at our recent meeting held in 
New York, May 4. 191 1 : 



"Resolved, That the Wheel Dimensions and Fastenings for 
Tires Division of the Standards Committee recommend for ac- 
ceptance by the Society of Automobile Engineers the following 
as standards for dimensions of wheels for solid tires: 

"There shall be a permanent metal band on all wheels in ad- 
vance of shipment by wheel manufacturers. 

"This metal band shall be one-quarter (1-4") inch thick on 
wheels for single tire equipment up to and including four (4") 
inch nominal width of tire; and three-eighths (3-8") inch thick 
on wheels for single tire equipment above four (4") inch nominal 
width of tire, and three-eighths (3-8") inch thick on wheels 'or 
dual equipment of all tire sizes. 

"Wheel Diameters— There shall be a constant wheel diameter 
over the metal band for all widths of solid tires of a given 
nominal overall tire diameter. Nominal tire diameters shall in- 
crease or decrease from thirty-six (36") inches by even two 
(2") inches. 

"The constant diameter for a wheel taking a thirty-six (36") 
inch tire shall be thirty (30") inches over the metal band, and 
shall increase or decrease by even two (2") inches for tires 
larger or smaller than thirty-six (36") inches. 

"Width op Felloe and Width op Band (Single Tires) — The 
width of felloe and band for single tires shall be three-quarter 
(3-4") inch less than the nominal width of the tire equipment 
for same. For example, the standard felloe width for four- 
inch single tire equipment shall be three and one-quarter inches. 

"Dual Tires — The width of felloe and band for dual tire equip- 
ment shall be twice the nominal width of each of the dual tires. 
For example, the standard felloe width for four (4") inch dual 
tire equipment shall be eight (8") inches. 

"Tolerance Over Metal Band — The tolerance allowable in 
the circumference of metal bands shall be as follows : 
Before application to wheel 

Minus o 
Plus 1-16" 
After application to wheel 

Minus o 
Plus 1-8" 
"Minimum Depth of Wood Felloe — The minimum depth of 
wood felloes shall be as follows: 



Tire Size. 

2" 
2K" 

I*' 

AVi" 

5" 

S'/i" 



Felloe Depth. 

\W' 

\'4" 
1%" 
2" 
2" 



Tire Eiie. 
6" 

p~ 

8" 



Above 8" 




For Demountable Tire Equipment — All of the foregoing 
provisions for non-demountable tire equipment standards, viz. : 
equipment of wheels with metal bands, the constant diameter of 
wheel over metal band, the stated variation of wheel diameter, 
the width of felloe, the tolerance over metal band and minimum 
depth of wood felloe, shall apply to wheels for demountable tire 
equipment. 

"Disposition of Report— Resolved, That this report be pre- 
sented to the Standards Committee for its approval, with the 
recommendation that, in view of the urgent commercial necessity 
for decision in settlement of the standards in question, a mail 
vote of the Standards Committee be taken and rendered promptly 
to the Council of the Society for approval as to submission to the 
entire S. A. E. membership for final acceptance." 

It is the opinion of your committee that the ground has been 
so thoroughly covered as to warrant definite and final action 
without further delay and that the commercial use of these 
standards should go into effect not later than January 1, 1912, 
as the intervening period appears to provide reasonable allow- 
ance for the manufacturing changes involved. 

Respectfully submitted, 
William P. Kennedy, Chmn. E. R. Whitney, 
C. B. Whittelsey, C. B. Hayes. 

J. M. Mack, J. A. Anclada, 

C. L. Schwarz, Coker F. Clarkson, Secy. 
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"Totce from tit Sromteeln Canto" 



*J9nb tbrre tame into tbe Unb a manufacturer, tab a bib make 
toitb moth tanning anb skill great steel toagons tbat mobeb 
stuff tip toitb man? snorting* anb mntb obor. 

•JSnb btbolb tbese toagons neebtb neitber borses nor oxen, 
tor toitb intrtbible specb rjtp barteb b'rber anb tbitber, pro- 
pelleb bp some unseen anb pototrful bemon. 

*J3t tame to pass, then, tbat tbe people bib greatlp besire tbe 
Steel toagon* anb gatbering mntb of tbe toin of tbe realm, 
tbep stoob before tbe manufacturer tnbo so tunninglp bebiseb 
rjcm, saping : 

*J"/Rake us note, toe prap tbee. toagons to rbp liking, atcorb- 
ing to Hp plans anb toitb rbp skill makt rbou tbem, for btbolb 
toe stanb before tbee toitb manp of tbe sbefccls of tbe ungoblp 
anb berflp tbep bo bnrn great bolts in our potbets. 

1"Jte merciful anb take tbfs uncomfortable toealtb aub beliber 
in lieu tbereof, tbe bemon toagons that toe map scoot from 
place to place anb make fates at tbe railroabs." 

*J3nb rbt manufacturer took pit? upon tbe people anb bt 
premiseb tbem relief from tbeir burning sbekels. saping: 

<J"jBfholb. 3 toill make for tbre toagons of perfection — 3 
toil! builb tbem atcorbing to tbe 'buntbes' of mp inbentors 
anb tbep Sball be perfect in besign, material anb toorkmansbip- 

«J"»irbin tbeir roomp bobfes tbou canst sit anb ribe— pea 
eben millions of miles canst rbou go toitb nap a brtakbeton. 

*J"1?erilp 3 sap unto tbee, tbat eben rbougb rbou climb anb 
coast tbe bijjp beigbt* of itlount jRcHinlep toitb tbe toagons 
3 sball make, or tall into tbe panning tfranb Canpon of 
Arizona, pet toill not one bolt start nor tbe smallest part 
fail tbee. 

t]"JRebolb, 3. tbe man of promises, swear to tbee tbat rbou 
tanst not break steel toagons 3 sball builb, eben rbougb tbou 
'stoat' tbem toitb a fiftp-ton Steam hammer, lo, 3 babe 
spoken." 

tJ9nb tbe people toere glab anb rejoictb toitb exteebing (op as 



tbep spoke of tbe great manufacturer. 9eri(p tbep sang 
aloub anb mabe genuflections before tbe printe of promises. 

<J9nb it came to pass tb'at t|e steel bemon toagons toere 
belibereb to tbe people anb tbep bib tlimb merrilp aboarb, anb 
toitb sunbrp "bonk bonks" anb manp roarings tbep toere oft. 

•JoVee. note, boes net aVmitb's "^ortp" strike a small rotk 
anb sustain a bislotatiou of tbe steering knuckle. 

<JJBebolb tbe pitiful conbirion in tobicb Proton's roabster 
limps into tbe repair sbop toitb an emptp, leakp rabiator anb 
one tplinber in a "sling." 

qiook upon tbe plight of Jones as bis car stanbs silent on 
a besertcb country roab, toitb a buracb-out bearing on tbe 
port sibt anb a spring toitb a tompounb fracture on tbe star- 
boarb sioe. 

<J9nb it tame to pass tbat in tge lanb a spirit of Discontent 
arose anb tbe manufacturer bcarb a murmur of portentous 
moment — anb bis beart tolb him tbat all toas not toell toitb 
tbose tobo bab come f ottb toitb tbe toin of Caesar begging for 
bebitlts tobicb rtqufreb neitber borses nor oxen. 

♦Jflnb aVmitb, Jones anb jBroton, et at, tame aub stoob before 
tbe manufacturer saping : 

<J"Bibst tbou not promise us toagons tbat coulb safelp be 
tbrston into tbe «?ranb Canpon toitb out eben Starring a nut — 

<J"9nb bibst tbou not assure us that toe coulb coast from tbe 
6I»P peaks of itlount JHcXinlep toitbout breaking a srreto or 
burning a brake lining — 

<J"Jkbolb noto, tbou bast net mabe goeb, for rbp steel bemon 
toagons babe lafb boton on tbe smoorb routes ot tbe mibble 
toest— anb tbep babe 'busteb' something tierce on tbe toton 
Streets ot fUto Cnglanb. Verilp toe are unbone. 

<J"tfell us, toe prap tbee, tobat is tbe probable bistanre 
bettoeen promise anb performance anb tobere can toe bup an 
obometer to measure it?" 



CHronolog'y of the Dayton Meeting' 

How the S.A.E. Proposes to Spend Its Time 



FOR the convenience of those who attend the Summer meet- 
ing of the S. A. E. at Dayton, commencing to-day, as well 
as for ready reference, the full program of the society 
meeting is here given with reference to division of time. 

Thursday, June 15, 8:30 a. m. .Opening address by the president, Henry 
Souther. Business Matters. — Reports of tel- 
lers of election of members. Treasurer's re- 
port. Announcement of membership vote 
on constitutional amendments. Professional 
Matters. — Reports of standards committee 
divisions, a. Iron and steel division. Henry 
Souther, b. Aluminum and copper alloys 
division. W. H. Barr. c Seamless steel 
tubes division. H. W. Alden. d. Nomen- 
clature division. P. M. Heldt. Tbe Ques- 
tion of Long vs. Short-Stroke Gasoline 
Motors. Paper by J. B. Entt. Long Adden- 
dum Gears. Paper by E. W. Weaver. 

Thursday. 2:30 p. m Aeroplane flights at Wright Brothers- 
grounds. Baseball game at Fairview Park. 
Band concert at National Military Home. 
Inspection of factories. Automobiles will 
transport members and guests from hotels to 
the various places desired. 

Thursday, 8 p. m Professional Session — Commercial Vehicles. 

The Influence of the Engineer on the Sales 
Department Paper by William P. Kennedy. 
Report of wheel dimensions and fastenings 
for tires division. Topics for Discussion — 
Special methods of loading commercial ve- 
hicles. Dumping trucks. Auxiliary apparatus 
for commercial vehicles. Trailers for com- 
mercial vehicles. Location of working and 
emergency brakes. 

Friday, 8:30 a. m Professional Session. — Elements of Ball and 

Roller Bearing Design. Paper by Arnold C. 



Koenig. Worm Gear and Wheels. Paper by 
E. R. Whitney. Reports of standards com- 
mittee divisions, c. Ball bearings division, 
David Ferguson; f. Broaches division, Charles 
E. Davis; g. Carbureter division, G. G. Behn; 
h. Frames division, James H. Foster. Topics 
for Discussion. — Transmission location — 
* whether on rear axle or attacked to car frame. 
Underslung frames. 

Friday, 2:30 p. m Aeroplane flights at Wright Brother*' 

grounds. Baseball game at Fairview Park. 
Band concert at National Military Home. 
Inspection of factories. Automobiles will 
transport members and guests from hotels to 

_ the various places desired. 

Friday, 8 p. m Members will visit a theatrical performance 



Saturday, 8.30 a. m 



at the Casino in a body. 
. . . Professional Session.— Rotary Valve Gaso- 



line Motors. Paper by C. E. Mead. Some Points 
on the Design of Aluminum Castings. 
Paper by H. W. Gillett. Oversize Standards 
for Pistons and Rings. Paper by James N. 
Heald. Reports of standards committee di- 
visions. — i. Lock washer division, J. E. Wil- 
son; j. Sheet metals divisions, James H. 
Foster; k. Springs division, A. C. Berg- 
mann; 1. Miscellaneous division. Topics of 
Discussion. — Multiple-disc clutches. Six- 
cylinder vs. four-cylinder motors of equal 
rating. 

Saturday, 1 p. m Banquet at the Automobile Country Club, 

Hills and Dales. (No charge will be made 
to those attending the banquet.) Address by 
Arthur Ludlow Clayden, editor The Auto- 
mobile Engineer, London, England. 
Additional subjects for any session if convenient; 

Three-point vs. four-point suspension; current practice in lubrication and 
practical results obtained; elimination of noise in motor cars; present tread 
in compression of gasoline automobile motors; contests and engineering 
lessons which they teach. 
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American Trucks for 

Jamaica Banana Planters 

There is a promising field in this British West Indian island for 
the freight automobile. Especially in the banana-raising in- 
dustry does the field appear to be ripe. The many miles of 
excellent roads on the island offer excellent opportunities to 
American makers to show the ability of their product to per- 
form the work. 

ONE of the firms conducting a banana plantation in the parish 
of St. Mary, Jamaica, has been testing an American-made, 
50-horsepower, three-ton capacity motor truck for use on the 
premises. It is said that the machine is coming up to every recom- 
mendation that the manufacturer gave it. In fact, so well pleased 
is the planter that he has sent his agent to the United States 
to order two additional motor trucks for service. 

Some of the banana planters have tried to organize a mutual 
liability company to operate a number of motor trucks. But 
not all of the planters have yet endorsed the plan. One of the 
arguments against it is that they lost money once before in a 
similar enterprise and they do not feel disposed to take stock 
in another motor car enterprise, until the utility and reliability 
of the cars now being tested for hauling bananas shall have been 
proven beyond the shadow of a doubt. 

One of the motor cars in question which failed to come up to 
the mark was an English-built machine, which was shipped to 



St. Mary's parish in Jamaica in September, 1910. The trial was 
to last six months. At last reports the car had traveled 1,300 
miles; but no decision had then been given as to whether it 
would prove economical and practical over oxen and mule-drawn 
wagons. Early in July of the same year a planter had tested a 
5-ton freight motor car for hauling bananas. It had proven a 
failure. A passenger and mail car trial between Kingston and 
Port Antonio and a motor car trial for carrying bananas in 
St. Thomas parish resulted unfavorably. One of the worst fea- 
tures of these tests seems to be the inability of the tires to grip 
the up-and-down grades in rainy weather, the soil being of a 
peculiarly slippery nature. 



Compression Should Vary with the Speed — If increasing 
compression demands increasing skill to match, as it does, be- 
yond a certain point, the compression should be a maximum in 
racing cars, somewhat less for chauffeurs, a good mean for 
owners of pleasure cars and the minimum for taxicabs and com- 
mercial vehicles. This grading is on the assumption that it is 
good practice to sacrifice power to simplicity in proportion as 
simplicity takes on a commercial value. When a motor is ro- 
tating at a high rate of speed, as will be possible if the car is 
going on a hard level road, the effect of leakage of compression 
is minimized and losses of heat to the water-jacket will be less. 
As a result the compression pressure will be a maximum and it 
follows that the combustion pressure will be a maximum also. 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, Runs, Hill-Climbs, Etc. 

Tone 15-16 Chicago, 111.. Reliability Run, Chicago Automobile Club. 

June, IS, 16, 17 Dayton, O., Midsummer Meeting Society of Autemo- 

bile Engineers. 

June 16-17 Milwaukee, Wis., Track Races, Milwaukee Automobile 

Dealers. 

June 17 Philadelphia, Sociability Run for Electrics, Quaker City 

Motor Club. 

June 17 Guttenberg, N. J., Track Races. 

June 17 Portland, Me., Hill Climb, Maine Automobile Associa- 
tion. 

June 18 Kenosha, Wis., Track Races, 
une 19 Des Moines, Iowa, Annual Tour, Hyperion Field and 

Motor Club. 

June 20-23 Detroit, Mich., Summer Meeting National Gas and Gas- 
oline Engine Trades Association. 

June 24 St. Louis, Mo., Reliability Run, Auto Club of St. 

Louis. 

June 30 St. Louis, Mo., Reliability Run, St. Louis Automobile 

Manufacturers' and Dealers' Assn. 
June Denver, Col., Reliability Run, Denver Motor Club. 

June Norristown, Pa., Hill Climb, Norristown Auto Club, 
une Oklahoma. Reliability Run, Oklahoma Auto Associa- 
tion. 

j u iy 1 Ossining, N. Y., Hill Climb, Upper Westchester Auto 

Club. 

j u | y 1 Baltimore, Md., Hill Climb, Automobile Club of Mary- 
land. 

J u jy 3.4 Brighton Beach, N. Y., Track Races. 
u ly 4 .' Kansas City. Mo.. Track Races, Automobile Club of 
Kansas City. 

j u ] y 4 St. Louis. Mo., Reliability Run, Missouri Automobile 

Association. 

T a i„ 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

J„i v 4 Denver, Col.. Track Races, Denver Motor Club. 
n ii 4 Detroit, Annual Track Meet, Wolverine Automobile 
Cub. 

July 4 Pottsville, Pa., Track Races, Schuylkill County Centen- 
nial. 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club. 

July 8 or 15 Philadelphia, Track Races, Belmont Park, Norristown 

Auto* Club. 

July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 14-17 Reliability Run, Minnesota State Automobile Associa- 
tion. 

July 15 Worcester, Mass., Hill Climb, Worcester Automobile 

Club. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-33 Wisconsin Reliability Run, Wisconsin State Automobile 

Association. 



July Amarillo, Tex., Track Races, Panhandle Auto Trade 

Association. 

Aug. 1 Chicago, 111., Commercial Reliability Run, Chi cage 

Evening American. 

Aug. 3-5 Galveston, Tex., Beach Races, Galveston Automobile 

Club. 

Aug. 12 Philadelphia. Reliability Run. Quaker City Motor Club. 

Aug. 25-26 Elgin, IlL. Road Race. Chicago Motor Club. 

Aug Denver, Col., Hill Climb, Denver Motor Club. 

Sept. 1 Chicago. 111., Commercial Reliability Run. Chicago Mo- 
tor Club. 

Sept. 1 Oklahoma, Reliability Run, Daily Oklahoma*. 

Sept. 2-4 Brighton Beach, N. Y., Track Races. 

Sept. 2-4 Indianapolis Speedway, Track Races. 

Sept. 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. 7-8 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

Sept. 7-9 Hamline, Minn., Track Races, Minnesota State Auto- 
mobile Association. 

Sept. 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept 15 Knoxville, Tenn., Track Races, Appalachian Exposi- 
tion. 

Sept. 16 Syracuse, N. Y.. Track Races, Automobile Club and 

Dealers. 

Sept. 23 Lowell, Mass., Road Race, Lowell Automobile Club. 

Sept Denver, Col.. Track Races. Denver Motor Club. 

Oct. 3-7 Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct. 7 Philadelphia, Fairmount Park Road Race, Quaker City 

Motor Club. 

Oct 9-13 Chicago, III., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Oct 16-18 Harrisburg, Pa., Reliability Run. Motor Club of Har 

risburg. 

Oct Atlanta, Ga., Track Races, Atlanta Automobile Associa- 
tion. 

Nov. 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run. Quaker City Motor Club. 

Nov. 7-10 Los Angeles-Phoenix Road Race, Maricopa Auto Club. 

Nov. 9-11 San Antonio, Tex., Track Races, San Antonio Auto 

Club. 

Nov. 10 Phoenix, Ariz., Track Races Maricopa Automobile Club. 

Nov. 30 Los Angeles, Cal., Track Races, Motordrome. 

Nov. Savannah, Ga. , Road Race, Savannah Automobile Club. 

Dec. J5-26 Los Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

Tune 24 Boulogne, France. Coupe des Voiturettes. 

June 25 French Light Car Race, Coupe des Voitures Legeres, 

Boulogne-sur-Mer course. 

June 25-Julv 2 International Reliability Tour. Danish Automobile Club. 

July 4 (to 19) Start of the Prince Henry Tour from Hamburg, Ger- 
many. 
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GETTING all there is in an automobile is the problem 
of the user thereof, but putting stamina into the 
structure is the function of the engineer, if the head of 
the company will consent to the workings of the enter- 
prise. Some great mind, depressed by circumstances, 
perhaps, found relief in the utterance, "Hell is paved 
with good intentions." No serious-minded person can 
bring himself to the belief that a real engineer harbors 
anything but good intentions, and yet when the truth 
is told every failure in the shape of an automobile of 
which there is a record is, at least in some part, the 
handiwork of an engineer. Of these failures, were the 
details classified, it would show that a poor understand- 
ing of the conditions was at the bottom of some of 
them, that lack of foresight made its mark in a few 
instances, but that the handicap of commercialism stood 
in the way in the majority of cases. At the seat of 
government of the Empire State there is an agitation 
going on among the senators, the idea being to put a 
law upon the statute books that will make it illegal 
for any newspaper to present an editorial of any char- 
acter whatsoever unless the author's name is signed 
thereto. It is not the purpose here to discuss the merit 
of the signed editorial proposition, but there is a par- 
allel thought which takes expression in the suggestion 
that the number of mistakes that get into automobiles 
would be very materially reduced were the designers 
thereof required to put their signatures upon the finished 
product. No real engineer would ever put his O.K. on 



a finished automobile if he knew that the material as 
specified by him originally was thrust to one side. 

* * * 

I IVING in an age of publicity, under conditions in 
" which the truth may be disregarded in advertising 
statements, remembering also that truth is buried in glit- 
tering generalities in a large part of the editorial utter- 
ances that greet the eye of the purchasing public, not 
forgetting that the seller's agent has a loud voice and a 
confident air, it devolves upon the body politic of the 
automobile engineers as they assemble at Dayton, Ohio, 
to assert themselves, and if they possess the skill that 
is accredited to them they have a perfect right to let 
their power be felt and to serve an injunction on the 
rest of the world, one, in fine, that will bear evidence 
of their stamina, so that in future their light will shine 
as a beacon illuminating the darkened seas of uncertainty 
for no worse purpose than to prevent men who would 
sell their souls for a dollar from saying that "the 
engineer" has passed upon the plan, and that it is a 
worthy project. 

* * * 

IDEALISM has a small place in commercial activities, 
* and yet a trace of this impracticable characteristic 
is a better paying investment than it is to cast ideals 
to the four winds and to do business on the basis that 
a good salesman can sell anything. It is worth some- 
thing to remember that a good salesman may be re- 
garded in the light of a costly luxury, or he may take on 
a profitable phase, depending merely upon the char- 
acter of the duty that is set for him to perform. Re- 
ferring to automobiles, if a good salesman is charged 
with the task of disposing of praiseworthy product he 
will make rapid inroads upon the available supply, and 
he may then be looked upon in the light of a profitable 
investment. But if the good salesman must also be 
a conniving miscreant, if he must call defects by another 
name, and if he must "hypnotize" the unwary, there 
will be a "string" attached to every transaction that 
he consummates, and there will be a loss to sustain on 
the part of the exploiter in the long run, since he, too, 
will be the victim of his mal-enterprise. 

* * * 

KIOW that racing and contests generally have been 
' ' reduced to a low ebb, due to the chicanery of 
"sports," the wonder is that the makers of automobiles 
who know how thoroughly reliable their own engineers 
pre would thrust them aside and place the responsi- 
bility for fair contest work in the hands of those who 
merely wish to get more money out of it than they can 
possibly be worth on any count whatsoever. It is prob- 
ably a great mistake to allow politics to creep into a plain 
situation, and it is more than likely that the useless 
timber will have to be dumped and that racing and con- 
tests will have to be conducted under the guidance of 
those who have proven that they have not only skill 
but fairness; but this will be impossible unless the ham- 
pering influences of the mere parasite can be done away 
with. It is really laughable to have a technical exam- 
ination of automobiles taken out of the hands of the men 
who have proven their worth by building them and put 
into the hands of -men who, if they are struggling with 
the first principles of automobile designing, it is the 
best that can be said for them. 
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Butler on the Future of Contests 

Chairman of Contest Board Outlines Views 



Chairman S. M. Butler, head of the Contest Board, 
gives his conclusions with regard to the question- 
able practices that have crept into the matter of 
advertising based upon the performances of auto- 
mobiles in competition. He says that publication 
of results is more important to manufacturers than 
the performance of their cars, because the printed 
articles reach a vastly larger audience than could 
possibly witness a contest. Therefore he says the 
maker should be held responsible for the publication 
of reports by his agents. 

THE question, "What is the future of automobile contests?" 
may be answered by a consideration of the evolution of 
such contests up to the present time. Ten years or more 
ago, the first automobile contests were participated in and sup- 
ported largely by amateur owners and drivers. The tremendously 
rapid growth of the automobile industry and the entry into 
the field of so many new makers, the increased speed of the 
cars, the expansion both in number and magnitude of contests 
of all forms, necessitating large outlays of money by the in- 
dividual participants, soon caused a withdrawal of the partici- 
pation of the amateur owner, and the consequent entry of the 
professional driver into the contest field. 

Automobile contests at the present time must therefore be 
looked at from the viewpoints of the general public and of the 
manufacturer. The love of competition is innate in the human 
mind ; the spectacle of the annihilation of space by the most 
modern method of locomotion — the highest attainable motor 
speed — is universally attractive to every one living in this Twen- 
tieth Century. To the manufacturer who participates in automo- 
bile contests they offer an opportunity for the public exhibition 
of his product and the detection of mechanical defects as a re- 
sult of long continued high speed, which he may correct in the 
car he sells to the public. The public is therefore the direct 
beneficiary of such contests, for the correction of the defects so 
detected provide a large .margin of safety in the stock car of 
such maker in the hands of the individual under ordinary con- 
ditions of use. Similar advantages accrue to the manufacturer 
and the public from the holding of touring contests wherein the 
public may note the actual performance of the regular stock car 
offered for sale by the manufacturer. 

It is axiomatic that automobile contests, to hold the public in- 
terest, must provide keen and honest competition ; it is equally 
true that such conditions cannot be maintained without the rigid 
enforcement of rules and regulations by competent and honest 
officials and the absolute and unhesitating co-operation and will- 
ingness to comply with the rules on the part of all participants in 
such contests. 

The future of automobile contests depends largely on keeping 
faith with the public. The medium through which the public 
is reached is largely printers' ink. Five thousand people may 
witness a contest; five hundred thousand will read about it in 
the news and advertising columns of the daily and trade press. 
It is vital that the rules be enforced during the running of a 
contest; it is vastly more vital that the advertisements of the 
performances of cars in such contest, after it is run, be strictly in 
accordance with the facts in order that the thousands who are un- 
able to witness the contest, and who get their only information 



through the press, should not be misled by adroitly worded ad- 
vertisements which leave their readers floundering in a sea of 
doubt as to which car or what character of car was the real 
winner. To attempt to figure a "printers' ink" or "paper" victory 
out of an actual defeat, or to say "We would have won if certain 
things had not happened" is suggestive of the old fable of the 
tortoise and the hare and does not make for any convection in 
the public mind as to the bona fides or honesty of automobile 
contests or the published accounts thereof. Rigid rules for the 
prevention of such misstatements are laid down by the Contest 
Board. Upon the degree with which such rules are observed 
depends, in no little measure, the successful future of automobile 
contests. 

One and only one practical method exists of providing the 
means whereby the public may be protected from misleading ad- 
vertisements of performances, and it is this : To furnish a copy 
of the full official report of every contest (which under the rules 
is required to be immediately transmitted to the Contest Board) 
to every entrant in a contest, and to hold such entrant and his 
agents and representatives to a strict accountability that his or 
their advertising conform to such report. 



N. A. A. M. to Hold New York Show 

When January rolls around again and 1912 is well settled in 
its course, the annual show season will be the feature of the day. 
Next Winter there will be two shows in the Metropolis as usual, 
not reckoning in the Brooklyn exhibition and that held at New- 
ark. The exhibition in Madison Square Garden will be given 
by the Automobile Board of Trade as the duly accredited suc- 
cessor of the A. L. A. M. and in addition the N. A. A. M. has 
arranged to give a show with coincident dates. 

The directorate of the N. A. A. M. held a meeting this week 
at which plans were discussed and tentative arrangements per- 
fected. Among those present at the meeting were William E. 
Metzger, S. D. Waldon, Thomas Henderson, Charles Clifton, Al- 
fred Reeves, R. D. Chapin, L. H. Kittredge, W. T. White, A. L. 
Pope, J. W. Gilson and S. A. Miles. 

The idea contemplates the accommodation of all manufac- 
turers who are not members of the Board of Trade, in conjunc- 
tion with the members of the N. A. A. M., who are without the 
membership roll of the Madison Square Garden exhibitors. 

Naturally enough this includes the concerns that exhibited at 
the Grand Central Palace last winter, whether they are members 
of the N. A. A. M. or not. Half a dozen of these factories have 
been formally reinstated by the National Association and it is 
announced that all the others are welcome to reinstatement to 
eligibility. 

Search is now being made for adequate quarters for the show 
and it is stated that three available buildings are under considera- 
tion. It is likely that one will be selected somewhere near the 
Garden, but definite action will not be taken in this regard until 
the regular meeting scheduled for July 7, at least. 

A working agreement has been arranged between the N. A. A. 
M. and the Motor and Accessory Manufacturers so that in 
future the traffic matters of the M. A. M. will be handled by the 
Traffic Department of the N. A. A. M. This arrangement com- 
mences July 1 when Traffic Manager James S. Marvin is making 
preparations to take charge of this vast additional amount of 
work. 
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Record Crowd, Good Fields and 




A — Crowds and cars returning home after the races at the point 
where the hill begins to steepen 

With zvcll-balanced fields in each event, the 
annual hill-climb of the Yale and New 
Haven Automobile Clubs on Saturday 
proved to be an interesting contest from first 
to last. The races were sharply fought out 
and some desperate driving resulted in each 
class. The free-for-all was won by Bruce- 
Brown in a special Fiat in time that marks a 
new record for the hill. 

BEFORE the greatest crowd that ever gathered 
to witness a h;ll-climbing contest in Xew Eng- 
land, the annual climb of the Yale and New 
Haven Automobile Clubs was held Saturday on Shin- 
gle Hill at W est Haven. It was a thoroughly satisfac- 
tory event in which each class attracted a good field 
and developed a sharp contest. The stock car program 
which had been advertised was abandoned because of 
the small number of cars that would have been eligible 
to go and the consequent reduction of the fields in 
these events, but two of the climbs were fought for 
by simon-pure stock cars. 

ihe honors of the day went to a six-cylinder 
Knox ol 60-horsepower, which won its class event in 52.75, 
defeating the Fiat car which was driven by Bruce-Brown in 
the recent Indianapolis 500-mile race. In the field also were a 
Palmer-Singer and a Houpt-Rockwell. The Knox made the 
climb with a margin of over three seconds to spare. 

In the class events, the Empire 17 won the race for little 
cars, closely pressed by another Empire. The Hupmobile was 
a rather distant third. The next higher class went to the Ford 
25, in a tight fit, Paige-Detroit was second, a little over a second 
behind, and Buick 23 was a close third. 

S.P.O. 31. Correja 68 and Metallurgique 30 were the placed 
cars in the 231-300 cubic-inch piston-displacement class, while 



B — Paige Detroit corning up the hill in good style. Second in event 5 
C — Empire, winner of event 4 entering the S turn 
D — National in Class C after passing the S bend, where a large proportion 
of the spectators flocked 

Marion 35, contesting with an amateur driver, would have taken 
second place had the car been eligible to compete with the 
professionals. 

In the 301-450 class, National 38, driven by Caleb Bragg, 
won handily from a four-cylinder Knox and an Amplex. The 
600-cubic-inch class went to the big Knox, as has been told, and 
in the amateur section of this event. Fiat 49 took the cup in 
1 100.15 from a Simplex and two Stearns cars. 



Digitized by Google 



June 13. 1911 



THE AUTOMOBILE 



1357 



Fast Time at Shingle Hill Climb 




F — The Knox car. No. 43, which landed the 451-600 class, 
easy second in free-for-all 
G — Stearns making good headway near the top of the hill 
H — Looking up the first hill with the Ford, No. 25, winner of event 5 

The free-for-all developed some of the most spectacular driv- 
ing ever seen on a hill. The winner, a 200-horsepower Fiat, 
driven by Bruce-Brown, broke the record of the hill by six 
seconds, taking more chances than were comfortable, but meet- 
ing with no mishaps. The big Knox was second, making about 
the former record, and the Indianapolis Fiat was third under 
Matson's handling. In the amateur section, Simplex 70, driven 
by Heitmeyer, was a handy first, with Rutherford's National 
second and Simplex 50 third. Summary : 



49 
50 
67 
51 

53 
43 
52 
65 
38 
36 

70 
42 
50 
51 



Fiat 
Simplex 
Stearns 
Stearns 



Fiat 

Knox 6-cyl. 

Fiat 

Simplex 

National 

Knox 

Simplex 
National 
Simplex 
Stearns 



451 600 Inches, 
Belcher 
Matson 
Schoeneck 
Cotteral 
Amateur Drivers 
Steinbrugge 1 
Haas 2 
Tours 3 
Iselin 4 

Free- for- All Class D. 
Bruce-Brown 1 
Belcher 2 
Matson 3 
Coote 4 
Bragg 5 
Coffey 6 

Amateur Drivers 
Heitmeyer 1 
Rutherford 2 
Haas 3 
Iselin 4 



1:00.15 
1:03.77 
1:08.11 
1:14.04 

45.29 
51 .74 
53.85 
54.37 
55.48 
5C.16 

55.34 
57.71 
1:02.20 
1:12.50 
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A— Hearne in Beni that won in free-for-all B — Staver-Cbicago, driven by Monclcnieier 



C — Cars parked in Algonquin's streets before 
the race 



Duplex Climb Staged at Algonquin 

Program Divided in Halves for Two Courses 



Sixth renewal of the annual hill climb of the Chicago 
Motor Club developed many interesting contests m 
the various stock-car classes and the feature event, 
a free-for-all, zvent to a Benz racing machine by 
the narrow margin of one second, a Ford, being 
second in the big struggle, making much faster 
time in the second half than the winner. Half of 
the contest was run in the morning over the artificial 
hill made for the club and the other half was over 
a natural grade. The time made in the morning and 
afternoon was added in each case and the lowest 
figures took the cup. Aside from sheer speed, a 
formula was resorted to in determining winners in 
the touring car classes. 

CHICAGO, June 12 — With well-ordered smoothness the 
annual Algonquin hill climb of the Chicago Motor Club 
was run off Thursday for the sixth time and a special 
Rcnz racing machine won the free-for-all feature event by one 
second margin from a Ford car and a National. There were 
nrmerous contests in Classes A, B, C and D, covering fully 
eqripped ca-s. stripped stock chassis, piston displacement without 
weight limitation a-id free-for-all cars, respectively. 



The arrangement was a duplex contrivance, including a climb 
of the artificial hill at Algonquin in the morning and one over 
Phillip's hill in the afternoon. The two times were added together 
and the car in each class which made the lowest time was 
declared the winner. Algonquin hill is 1,000 feet long with a 
maximum grade of 26 per cent, and one bad turn. Phillip's hill 
is half a mile long with a grade of 12 per cent, in spots. 

About 2,000 persons witnessed the affair, which was run off 
without mishap of any sort. Walkovers were quite frequent dur- 
ing the day, but most of them were run off at speed and proved 
spectacular, even with the element of contest eliminated. The 
hills were in excellent condition, having been rolled and oiled and 
flying starts were made for both halves of the program. 

One result of the double-barreled character of the contest was 
to keep up the uncertainty as to the winners until all the cars had 
finished, when a simple mathematical example showed who was 
out in front. For instance, the winning Benz car made the 
morning climb in 163-5 seconds and the Ford made it in 201-5 
seconds. In the afternoon the Ford climbed Phillip's hill in 28 1-5 
seconds, making its total 48 2-5 seconds. The Benz turned the 
second hill in 304-5 seconds, or 23-5 seconds slower than the 
Ford, but won on account of its fast showing in the morning. 

This naturally had a tendency to keep down enthusiasm as 
many of the spectators were not as expert mathematicians as the 
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officials. The record of Phillip's hill is 28 seconds, made last year 
by a Chadwick 60-horsepower car, and, in order for the Ford to 
have won, it would have been necessary to break that record by 
about a second. Thus, in spite of its fast race over the natural 
hill, the stiff grade of the artificial hill imposed such a handicap 
upon the American car that it proved impossible to lift. 

As appears in the summary attached, several of the events were 
clojely contested in total elapsed time and the fields in a number 
of l e races were excellent. A formula was used in determin- 
ing tl:e winners in some of the events, in which the fields were 
small. 

The summary : 

RESULT OF HILL CLIMB Of CHICAGO MOTOR CLUB, AT ALGOKQUIN 
Class A, Stock, Division 1 A, $800 and Under 

No. Car Driver. A. M. Time. P. M. Time. Total Time. 

2 Ford Lanahan :29 1-5 :S1 2-5 1:20 3-5 
1 Ford Gruener :30 3-5 :50 2-5 1:21 

3 Ford Kulick :38 4-5 :49 3-5 1:28 2-5 

Class A, Stock, Chi icn I A, $801 to 81,100 

4 Oakland' Bauer :29 1-5 :43 2-5 1:11 4 5 

Clan A, Stock, Division 3 A. 81,101 to 81,800 

7 Oakland Bauer :25 :43 2-5 1 :08 2-5 

Class A. Stock, Division 4 A, 81,801 to 81.000 

8 Velie Cooney :22 3-5 :37 3-5 1 :00 1 5 

9 Staver Monckmeier :26 3-5 :42 2-5 1:09 

Class A, Stock, Division 8 A, 81.001 to 83.000 

10 National Seek : 19 4-5 :35 :54 4-5 

Class B, Stock, Division IB, ISO Iachei and Under 

6 F.mpire Meddock :30 1-5 :42 3-5 1:12 4-5 

5 Empire Anderson :27 4-5 :53 1:20 4-5 

Class B, Stock, Division 1 B, 181 to 130 Inches 

14 Abbott-Detroit M.Roberts :23 :36 4-5 :59 4-5 

12 Abbott-Detroit M. Basle :28 

Class B, Stock, Division 4 B, 301 to 480 Inches 

24 National Seek :17 2-5 : 3 1 1-5 :48 3-5 

22 Velie Stickney :18 2-5 .-33 1-5 :51 3-5 

23 Velie Coonev :20 :34 :54 



Class B, Stock, Division 3 B, 231 to 300 Inches 



20 


Staver-Chicago 


Monckmeier 


19 2-5 


33 4-5 


53 1-5 


16 


Cole 


Jenkins 


21 1-5 


35 2-5 


56 3-5 


18 


Faicar 


Gelnaw 


21 4-5 


35 3-5 


57 2-5 


21 


Staver 


Kobillard 


21 


36 2-5 


57 2-5 


17 


Faicar 


Morris 


22 2-5 


37 


59 2-5 


19 


Moon 


Heinentann 


23 


37 3-5 1 


00 3-5 




Class B, Stock, Division 8 B, 451 0 800 laches 




25 


Faicar 


Morris 


21 


36 3-5 


57 3-5 


26 


Faicar 


Gelnaw 


22 3-5 


36 1-5 


58 4-5 




Class E, 


Nonstock, Division SI, 300 Inches and Under 




37 


Case 


Jagersburger 


18 


32 1-5 


50 1-5 


2S 


Case 


Strang 


19 1-5 : 


31 1-5 


50 2-5 


35 


Staver-Chicago 


Monckmeier 


19 4-S 


33 4-5 


53 3-5 


34 


Staver-Chicago 


Robillard 


20 1-5 


36 1-5 


56 2-5 


29 


Faicar 


Morris 


20 


36 3-5 


56 3-5 


.'0 


Faicar 


Gelnaw 


21 2-5 


35 3-5 


57 


>[ 


Moon 


Heinemann 


26 


38 1 


04 


36 


Henry 


Turgeon 


24 1-5 


41 4-5 1 


06 


33 


Ohio 


Mathews 


27 1-5 


44 3-5 1 


11 4-5 




Class E, 


Nonstock, Division 5 F, 800 Inches and Under 




38 


National 


Seek 


17 3-5 


30 4-5 


48 2-5 






Class D, Nonstock Free-for-All 






43 


Benz 


Hearne 


16 3-5 


30 4-5 


47 2-5 


46 


Simplex 


Soubiran 


17 4-5 


312 5 


49 1-5 


45 


National 


Seek 


18 1-5 


31 2-5 


49 3-5 


41 


Velie 


Stickney 


18 


33 1-5 


$1 1-5 


42 


Ford 


Kulick 


24 


29 1-5 


53 1-5 


40 


Velie 


Cooney 


20 


33 4-5 


53 4-5 




Class C, Nonstock, Division 1C, 181 to 130 Inc'-ei 




49 


Ford 


Gruener 


18 


32 4-5 


50 4-5 


48 


Abbott-Detroit 


Roberts 


20 


33 4 5 


53 4-5 


15 


Velie 


Stickney 


20 3-5 


33 4-5 


56 2-5 


47 


Abbott-Detroit 


M. Basle 


20 3-5 


38 3-5 


59 1-5 


50 


Henry 


Turgeon 


24 


40 3-5 1 


04 3-5 




Class C, Nonstock, Division 4 C, 281 to 300 Inches 




51 


Case 


Jagersburger 


17 2-5 


31 1-5 


48 3 -5 


57 


Ca>e 


Strang 


20 3-5 


31 3-5 


52 1-5 


5 1 


Cac 


Tones 


20 3-5 


35 


55 3-5 


53 


Faicar 


Morris 


20 


38 


58 


55 


Faicar 


Gelnaw 


22 1-5 


36 


58 1-5 


54 


Moon 


Heinemann 


27 3-5 


37 1-5 1 


04 4-5 


56 


Ch'n 


Mathews 


27 4-5 


47 3-5 1 


15 2-5 


58 


Cole 


Jenkins 


55 


36 I 


31 




Class C, Nonstock. Division 4C, 301 to 480 Inches 




64 


Ford 


Kulick 


20 1-5 


28 1-5 


48 2-5 


63 


National 


Seek 


17 3-5 


32 1-5 


49 4-5 


61 


Velie 


Stickney 


19 


33 2-5 


52 •> 


Ml 


Velie 


Coon . y 


:19 4-5 


:33 3-5 


:53 2-5 
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Electrics Show Their 
Prettiest Qualities 

New York Dealers' Association conducts suburban run to show 
the service of the electric pleasure car for that type of trans- 
portation. The winners are to be decided according to 
closest approximation of a secret time that was fixed by 
officials of the Association. Both men and ladies took part 
in the contest as drivers, and luncheon was enjoyed by the 
whole party at the home of C. Y. Kenworthy at Bellerose, 
L. I. 

WTH fourteen contesting cars, representing three makes of 
electric pleasure vehicles, the suburban run of the Elec- 
tric Dealers' Association of New York started from Fifty-ninth 
street and Central Park yesterday morning. The course was 
to Bellerose, L. I., the home of C. Y. Kenworthy, where lunchon 
was served, and return. The chief points touched were Elmhurst, 
Forest Hills, Jamaica, Little Neck, Douglaston, Bayside and 
Flushing. The total distance was 38 6-10 miles. 

Prizes have been offered for the cars driven by the man and 
woman driver which come closest to a secret schedule time in 
which speed will be only one factor. This time will be determined 
by adding the estimates made by Mr. Kenworthy and Harvey 
Robinson and averaging the two. 

In the contesting field were five Rauch & Langs, five Bakers 
and four Detroit electrics. 

The officials of the tour were Mr. Kenworthy, of the Rauch & 
Lang company, Mr. Robinson of the Edison New York Company : 
Albert Weatherbee of the Detroit Electric Company and 
Nathaniel Piatt of the Baker. 

The purpose of the run was to demonstrate the efficiency of 
the electric car in suburban service as well as to show its proved 
status again as a town car. In a certain sense the run was not 
a formal test as it was conducted by the contestants themselves, 
but all the entrants agreed to the officials selected and there was 
a spirit of unity about the affair that augured well for general 
results. 

AH of the companies represented state that a single charge of 
electricity will prove sufficient to carry its cars from start to 
finish and leave a large amount in reserve. Several ladies figured 
as drivers and there were a number of feminine passengers in 
the contesting column. 




The entry list included the following : 

1— S. J. Wise ft Co., Rauch & Lang. 

2 — Mrs. C. Y. Kenworthy, Rauch & Lang. 

3 — C. Y. Kenworthy, Rauch & Lang. 

4 — Anderson Electric Car Company, Detroit Electric. 
6" — Anderson Electric Car Company, Detroit Electric. 

7 — Baker Vehicle Company, Baker. 

8— Nathaniel Piatt, Baker. 

9 — Miss Nita Sigura, Baker. 

10 — The New York Edison Company, Baker. 

11 — The New York Edison Company, Baker. 

12 — Paul Tictjins, Detroit Electric. 

14 — Walter Jones, Rauch & Lang. 

15 — Mrs. O. F. Alleman. Ranch & Lang. 



Saturday Matinee at Guttenberg 

There will be a race meeting at Guttenberg race track Satur- 
day afternoon in case the course»is improved and made safe ac- 
cording to orders of the Contest Board. Seven events are carded, 
ranging from a dash of three miles for Class C cars of the 
smallest size to a ten-mile free-for-all, which may include the 
biggest road locomotives. Most of the events arc open to 
amateurs. 

The start of the first race has been set for 2 130 o'clock. The 
management has agreed to roll the course and oil it by this 
evening when it will be inspected. 




Fig. 1 — Line-up of the Baker Electrics at the starting line 



preparing to start. 



Syracuse Automobile Activities 

Syracuse, N. Y., June 13 — C. Arthur Benjamin, president of 
The Syracuse Automobile Dealers' Association, has received offi- 
cial word from the State Fair Commission that there will be an 
automobile race meet the last day of the 191 1 exposition here. 

June 13 is a day memorable at the plant of The H. H. Frank- 
lin Manufacturing Company, as it is the thirteenth anniversary 
of the delivery of the first Franklin air-cooled automobile, which 
was taken by S. G. Averell, of New York. Since this first sale 
some 10,000 of the air-cooled cars have been sold. The first car 
was of 10 horsepower and the motor was set crosswise in front 
of the dash. The drive was by chain. Averell used to drive the 
car in races and the air cooling arrangement attracted much at- 
tention. Experts declared that it never would be found prac- 
ticable for high powered cars. 

Thirteen has proved a lucky Franklin number. Arrangements 
for starting the business were completed on the 13th of the 
month, thirteen cars were turned out the first year and Franklin 
cars numbered "13" have won many national contests. 

The Automobile Club of Syracuse has just completed its first 
road construction at a cost of $50. Complaint was made to the 
organization that a small stretch of highway near the eastern 
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county line was in sad need of repairs. The club could not in- 
duce the county or town officials to do anything, so the club em- 
ployed men to do the work and paid them therefor, a member 
donating the use of some teams. It was a marshy stretch of 
road in which a number of machines belonging to tourists had 
lately become mired. 



North Platte Highway Makes Progress 

Omaha, Neb., June 12— The interest which the people of 
Nebraska feel in the subject of good roads in general, and in a 
North Platte highway in particular, was clearly demonstrated 
last week, when the Omaha World-Herald's good road special 
automobile went over that highway, starting from Omaha, and 
going to North Platte. 

At every town along the way, committees and lines of automo- 
biles were on hand to greet the Inter-State "so" touring car, and 
wherever possible, short good roads meetings were held. In 
most cases, automobiles were waiting at the county line to escort 




Fig. 3 — Number 5 contesting car, a Detroit Electric 



the car across the county, some of these autos traveling a total 
of ioo miles while escorting them. 

The good roads special was in charge of Dan V. Stephens of 
Fremont. The object of the trip was to stir up interest in this 
highway, and in good roads. The World-Herald has offered a 
cash prize of $500 for the county having the best stretch of road 
on this highway, and $300 for the township having the best road. 



Louisville Club Entertains Orphans 

Louisville, June 12 — Five hundred children from the different 
orphanages of the city were given a "joy ride" Saturday 
through Louisville's streets and parks and during the afternoon 
were the guests of the Louisville Automobile Club at Fontaine 
Ferry Park. All of the amusement devices Were open to the 
children without cost. The orphans were treated to peanuts, 
candy, ice cream and other refreshments. Sixty-five cars as- 
sembled at Third avenue and Broadway, where the machines 
were assigned to the various orphanages. After each car had 
been loaded to its fullest capacity with little tots, they were 
driven to the park, the procession being led by B. B. Watts, 
chairman of the Orphan Day Committee of the Louisville Club. 
Mr. Watts was assisted by scores of members of the organiza- 
tion, which claims to have been the first auto club in the United 



States to given an outing to orphans. Motor organizations 
throughout the country are now regarding this annual event as 
a fixture. 

All of the children yesterday carried American flags and fol- 
lowing the outing announced that they had had the time of their 
young lives. 

Orphans Ride in Philadelphia 

Philadelphia, June 12— As guests of the members of the 
Quaker City Motor Club and public-spirited citizens, about 1,000 
kiddies from various institutions for poor children in Philadel- 
phia started last Monday morning on a joy ride in the truest 
sense of that much-abused term, the objective point being Wil- 
low Grove Park. Nearly 100 cars were assembled at the Hotel 
Walton, and then rounded up the children, each car starting, 
on the trip as soon as loaded. 



Engine Trades to Hold Convention 

Detroit, June 12— The National Gas and Gasoline Engine 
Trades Association ' 
this city, June 20-5 
gram will be presei 
ture will be made o 
be given special c< 
comparatively shor 
addresses. 



Lozier; 

Detroit, June 12- 
an increase of its '■ 
Half of the additic 
preferred stock and 
latter will not be 
crease is to finance 
turing plant. ' 

Nome 

On account of del 
E. Standards Comm 
week's issue of Thi 




Fig. 4 — Some of the Detroit cars in their places in line 
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Savannah Makes Plans for Races 

Savannah, Ga., June 12— Plans for the automobile carnival 
that will be held in this city next Fall have been tentatively 
formed, and the prospect is for such a season of automobile 
racing as has never been held before in the history of the in- 
dustry. With the Grand Prize of the Automobile Club of 
America, the Vanderbilt Cup and the Savannah Challenge Cup, 
the Georgia city that has done so much for the automobile will 
have a trio of racing events the like of which have never been 
attempted anywhere. 

The plans, as they have been framed, contemplate the run- 
ning of the Vanderbilt Cup and Savannah Challenge Cup races 
Tuesday, November 28. There will be no racing on November 
29, and the culmination will take place with the running of the 
Grand Prix on November 30, Thanksgiving Day. 

In addition to these racing events, the club has made a pro- 
posal, more or less formally, to the Contest Board to run the 
Glidden Tour from New York to Savannah, reaching that city 
on November 24. While such an undertaking would appear 
to be somewhat late in the Fall for the tour, the club and the 
Savannah authorities are hopeful and enthusiastic over the 
prospect. 

Accommodations for 50,000 visitors are being prepared and 
the committee has found that, aside from the new fifteen-story 
hotel now in course of construction, which will be ready for 
business in the Fall, that the new hotel at Tybee, 18 miles 
from this city, will be available, in addition to the regular hotel 
equipment and the private homes that were thrown open for 
visitors last Fall. 



Basle Meets His End at Hawthorne 

Marcel Basle, one of the best known professional automobile 
drivers in the United States, was killed at Hawthorne race track 
Saturday while driving a racing car. Basle was a veteran, 
having achieved quite a reputation in France prior to coming 
to this country. He was brought over to act as mechanician for 
Frank Croker in a Simplex car entered in the first Vanderbilt 
Cup race and since then has been prominent in long distance 
events of various kinds. 



Maryland Club to Climb July 1 

Baltimore, Md., June 12 — The Automobile Club of Maryland 
will hold a hill climb on the Belvidere Hill, Mount Washington, 
on July 1. It was originally intended to hold this event in the 
Fall but the date was changed at the urgent request of members 
of the club and others interested in the affair. 



The climb will be under sanction. It is further announced 
by the hill climb committee that if enough entries are secured 
among the members and others interested in the climb, an indi- 
vidual owners' class will be established. The committee com- 
prises Joel G. Nassauer, chairman; Edgar F. Dodson, Asa B. 
Gardiner, Jr., and H. M. Luzius. 



General Motors Pays First Note 

Detroit, June 12— Announcement has been made by the Gen- 
eral Motors Company of the payment of $500,000 of its large 
loan, negotiated late last Fall. On October I, $1,000,000 more 
will be due. This is already practically provided for out of the 
profits of the Cadillac, Oldsmobile, and other properties. 

In general it is noticeable that the tone of business is much 
stronger than was the case a year ago. While some of the De- 
troit factories have not produced as many cars as they did last 
year, none is confronted with the conditions which prevailed in 
the face of the tremendous outputs of 1910. 

There is considerable expansion to be noted at the Detroit 
plants. The Packard addition is well under way. The Stude- 
baker Corporation is building a big, three-story addition to its 
Flanders "20" plant. Building operations are in progress at the 
Cadillac factory, where the former Woodward avenue car barn, 
recently added to the company's holdings, is being transformed 
into a serviceable factory adjunct. At nearly all the factorie* 
additional room for manufacturing operations is being provided. 

Demand continues excellent, particularly for cars of the light 
20-30-horsepowcr type. The Ford Motor Co. recently made 
the interesting statement that it would not be difficult to busy 
the entire factory with the orders for cars from their agents 
outside the United States. The Ford was one of the first, if 
not the very first to consistently encourage the export trade and 
manufacturers who have gone into this branch more recently, 
regard the success of the pioneer as most encouraging. 

Motorists of Detroit continue their assaults on the recent 
radical traffic law passed by the council. Two meetings have 
been held at which these protests were placed before the coun- 
cil's committee in a formal way. 




Chief O'Donnell, of the St. Louis Salvage Corps, in hi» 1911 Moon Model "30" Roadster 



T. C. A. Establishes Four Branches 

Following its recently conceived plan of establishing branch 
headquarters at various centrally located points, the Touring 
Club of America has installed four branches in the most pic- 
turesque spots in New England. 

The new branches with their locations are : The Naugatuck 
Valley branch in the Hotel Elton at Waterbury; Connecticut 
Valley Branch in the Hotel Kimball at 
• Springfield, the White Mountain branch 
in the Mount Washington Hotel, Bretton 
Woods, N. H., and the Berkshire Hills 
branch at the Hotel Wendell, Pittsfield, 
Mass., 

The following advisory board for the 
Washington, D. C. branch of the club 
has been named: W. Piatt Andrew, 
Major Archibald W. Butt. General 
Clarence R. Edwards. Dr. Logan Wal- 
ler Page. E. B. McLean, Rudolph 
Kauffman. Samuel A. Luttrell. Cuno H. 
Randolph, J. M. Stoddard, P. S. John- 
son, M. T. Pollock, C. J. Bell, Benja- 
min Woodruff, Dr. Ralph Jenkins and 
George W. White. This list contains 
the names of representative citizens of 
Washington and officials of various 
civil and military departments. 
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Quakers See 300 Trucks on Parade 

Philadelphia, June 12— A forcible and convincing demonstra- 
tion of the adaptability and practical uses of the motor-driven 
commercial vehicle in the transportation field was given to-day 
when over 300 trucks, ranging from mammoth conveyances car- 
rying heavy loads to the smallest and lightest wagons, with 
every conceivable type represented between the two extremes, 
progressed through the principal business thoroughfares of 
Philadelphia, culminating in a monster exhibition of the par- 
ticipating vehicles at the Belmont Driving Park, Narberth. 

The occasion was an industrial parade conducted under the 
auspices of the Philadelphia Inquirer, with the co-operation of 
the Philadelphia Auto Trade Association. 

Originally conceived with the sole purpose of being an object 
lesson in the all-around desirability of power-driven vehicles 
for the delivery of merchandise, the demonstration more than 
fulfilled expectations. It was by far the largest number of 
commercial vehicles ever assembled at one time, in Philadelphia 
at least, and representative of over 50 different makes. 

In order not to add further to the congestion in busy Market 
street, the vehicles were classified according to size, capacity, 
etc., and formed on Spring Garden, Fifteenth, Sixteenth and 
Seventeenth streets early and proceeding to the official starting 
point in front of the Inquirer Building, Eleventh and Market 
streets, at designated intervals. Originally scheduled to start 
at 10 o'clock, it was nearer 11 when the head of the parade ap- 
proached the starting line. However, considering the vast 
number of entries, there was very little confusion, and once 
under way, no further hitch was experienced. 

The parade was headed by a platoon of mounted police and 
the pathfinding Kisselkar. The cars were classified into four 
divisions, each division being headed by a band seated in huge 
trucks. Division No. 1 contained trucks with a capacity of 
three tons and over; Division No. 2, over 1500 pounds and less 
than 3 tons ; Division No. 3, 1500 pounds and less ; Division No. 
4, electric vehicles. As a general rule, the cars were those 
taken out of active service, to be returned to duty again upon 
the conclusion of the run. There was a liberal sprinkling of 
manufacturers' models. 

Merchants located along the line of march, many of whom 
had their trucks in the long line, decorated their places of busi- 
ness with flags and bunting, the principal thoroughfares taking 
on the appearance of a holiday, and thousands of spectators 
lined the sidewalks. 



Velie's Fine Chicago Home Burned 

Chicago, June 12 — Fire broke out in the local salesrooms of 
the Velie Motor Car Company, 1615 South Michigan avenue, 
at 4 o'clock Saturday afternoon, caused, 
it is said, by some one stepping on a 
match, which ignited waste paper lying 
on the third floor. The third floor of 
the building was burned before the 
flames were subdued, causing a dam- 
age estimated at $60,000. Seven cars 
were destroyed, while 20 others- on the 
second floor were damaged by water. 



Worm-Drive Truck Makes Good Run 

Loaded with five tons of lubricating oils, in barrels, a Pierce- 
Arrow five-ton truck made the run from New York to Boston 
in 20 hours flat, according to those who made the trip. The 
elapsed time was from 2 o'clock Friday morning to 3 o'clock 
Saturday afternoon, but between these hours time was taken 
out for demonstrations at New Haven, Hartford and Spring- 
field, and the night was spent at the latter place. 

The truck used for the trip was one that had been in use 
for a month for demonstrating purposes in Chicago, Philadel- 
phia, New York and Newark, and on the Monday following 
the run it was due in Boston. The Standard Oil Company 
was interested in the matter of inter-city hauling and a load, 
consigned to a Boston firm, was secured from it. 

The schedule of the trip was: 

Running Time. 

Left New York 2:05 A.M. 

Arrived New Haven 8 -.27 A. M. 6 :22 

Left New Haven '9:30 A.M. 

Arrived Hartford 12:25 P.M. 2:55 

Left Hartford 5:00 P.M. 

Arrived Springfield 7:15 P.M. 2:15 

Left Springfield 5:27 A.M. 

Arrived Worcester 9:50 A.M. 4:13 

Left Worcester 10:45 A.M. 

Arrived Boston 3:00 P.M. 4:15 

Total running time 20:00 

This would make the average speed for the entire run 12.1 
miles per hour, the speedometer showing that the distance cov- 
ered on the road was 242 miles. During the trip 51.5 gallons 
of gasoline were used, which would give an average mileage 
of 4.7 miles to the gallon. Fully 20 miles were covered in dem- 
onstrating trips in the cities visited and the motor was allowed 
to run at least an hour in the different cities where stops were 
made. In all, six pints of lubricating oil were used, an average 
of 40 miles to the pint. 



Cole Company to Enlarge Plant 

Indianapolis, June 12— Plans are being perfected for. the con^ 
struction of an enlarged manufacturing plant for the Cole 
Motor Car Company. The factory will not be removed from 
this city. Financial arrangements covering the building plan 
have been made. Definite announcement of the date upon which 
building will commence has not been made. It is planned to 
increase the output materially next year and to specialize in the 
manufacture of pleasure cars as in the past. The company has 
turned out a few trucks. 



Downs Goes to Autocar Co. 

Merle L. Downs, who for a number 
of years has been Secretary of the 
Show Committee of the A. L. A. M. 
Shows in Madison Square Garden, has 
associated himself with the Autocar 
Company, of Ardmore, Pa. Mr. 
Downs will devote a large part of his 
time to the study and development of 
the production and transportation end 
of the business. 




One-and-a-half-ton furniture van chassis turned out by the Federal Motor Truck Company, Detroit, Mich. 
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Seen in the Show Window 



TOURING in the modern sense means 
a thousand little or big articles which 
cannot be left behind, and therefore have 
to be taken in the automobile. The needs 
of the autoist have been well grasped by 
the makers of the Kamlee auto trunk (S), 
the Kamlee Company, 341 Milwaukee street, 
Milwaukee, Wis. The trunk fits under the 
tonneau of any make of car, and is 
equipped with three standard sized suit 
cases, which are obtained by lowering the 
patent drop front, it being unnecessary to 
take the trunk out of its place. The ma- 
terial used for the production is three-ply 
bass wood veneer, and the lining genuine 
Irish linen, which is covered with heavy 
black enameled duck. A guarantee goes 
with every trunk. 



MISFIRING may be due to more than 
one cause, and its reason having once 
been found out remedying the trouble will 
be a comparatively easy undertaking in the 
majority of cases. A most troublesome 
phase in the whole process is not infre- 
quently the detection of the one spark plug 
which misses fire, after the symptoms of 
misfire have been noticed by the automo- 
bilist, and spark plug manufacturers are 
ever striving to improve the situation by 
devising means for easily detecting which 
plug is at fault. The Misskip detector, 
product of the Champion Spark Plug Com- 
pany, 601 Jefferson avenue, Toledo, which 
is herewith illustrated, is applied to the 
terminal screw of a spark plug in the man- 
ner shown at (T), and if a spark plug is 
not functioning properly the current short- 
circuited into the detector will produce no 
spark between the two points seen in the 
opening of the insulator handle. 



GARAGES have long ago; taken to air 
compressors, and progress in this 
field is along lines of increasing simplicity, 
one of the more recent designs being of the 
portable type which is shown at (U). The 
National outfit comprises an electric motor 
for direct or alternating current, furnished 
in accordance with the buyer's wishes, an 
air-compressing pump and an air storage 
tank, so that an abundance of compressed 
air may always be at hand. The outfit is 
compact and of solid construction, and is 
ever ready for operation, as it may take 
current by means of a standard lamp socket. 
It may be used for cleaning cushions, up- 
holstery, etc., as well as for the common 
work of inflating tubes, so that it is an in- 
strument of all-around usefulness. It is 
made by the National Brake & Electric 
Company, Milwaukee, Wis. 




(S) The Kamlee auto trunk, bandy for the 
tourist 

(T) Misskip detector, to locate spark plug that 

is missing fire 
(U) The National portable air compressor, for 
garage use 

(V) Simplicity and beauty combined in the 

Meteor gas tank 
(W) The Dover combination radiator filler and 
filter 

(X) Showing the operation of the Wald Acet- 
ylene (ja? apparatus 



THE practice of using acetylene gas for 
the headlights on automobiles is con- 
tinually increasing, and the growing de- 
mand necessitates an enlarged output of 
machinery for producing and storing il- 
luminating gas. Various makes of gas 
tanks are now on the market, being the 
products of corporations who use modern 
methods in their manufactories and sup- 
ply their tanks to their representatives all 
over the country, where automobilists are 
supplied with the acetylene. Progress in 
this field is chiefly in the nature of refine- 
ment of details, and since appearance is 
not unimportant, and tastes vary, the 
Meteor tank shown at (V) was given a 
nickel cover. The tank, which is of the 
regular size, is made by the Meteot Auto 
Tank Co., Middlehaddam, Conn. 



THE importance of properly cooling an 
internal combustion motor is generally 
recognized, and a well-functioning radiator 
being installed on a car all that remains is 
to get the chauffeur to keep it in shape and 
utilize it to its fullest extent by always 
keeping it full of clean, soft water. Re- 
newing this medium is uncomfortable at 
times, and the use of a combined vessel and 
funnel as illustrated at (W) will enhance 
the probability of the driver's periodical 
looking after the radiator. The filler holds 
six quarts, and is provided with a strainer. 
The material is galvanized, rust-proof steel, 
and while the capacity of the vessel is not 
a very large one it is reasonable to expect 
that, considering the ease of handling, the 
chauffeur will always refill the radiator 
when several quarts of water have been 
evaporated. The Dover Stamping & Man- 
ufacturing Company, of Cambridge, Mass., 
are the producers of this appliance. 



CLEAN acetylene is an indispensable 
condition for good lighting, and there 
is only one way of freeing a gas from 
foreign, especially solid, matter, which is by 
passing the gas through a suitably contrived 
filter. This sort of apparatus is often 
thought of as being voluminous and heavy, 
but the Wald Manufacturing Company, of 
Sheboygan, Wis., has listed among its 
products a compact and nevertheless 
efficient filter for illuminating gas on auto- 
mobiles. As may be seen by looking at the 
illustration (X) the operation of the filter 
is as follows: The gas which is generated 
in the lower compartment of the higher 
tower rises through the vertical pipe and 
then descends into the small cylinder, pass- 
ing through a layer of solid material where 
all inherent moisture and small solid par- 
ticles are withheld. 
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Garage Costs — A Pertinent Problem 

Efficiency Engineer Required for Work 



Another problem that is puzzling the brains of motordom 
is the garage puzzle. On the one hand it is claimed 
that there is no money in repair work and on the 
other that prices are out of line. Efficiency engi- 
neers like Pharaoh of old, who was sharply criticised 
for his brick-making activities and the New York 
contractor who eliminated a number of motions in 
laying brick, are required in the garage business to 
install an economic system and to balance the various 
elements of the industry so that lost motion may be 
eliminated not only from the cars given into their 
care, but also from the garage business itself. 



engineer attempting to demonstrate an economy of operation. 

The modern contractor, who a few years ago figured on a big 
New York job of brick-laying, discovered that he could make 
little money on the material furnished and still less on his labor 
bills under the existing conditions of close competition. There- 
fore he devised a plan by which he could gain time and conserve 
the quality of work. He found that from time immemorial, it 
had required seventeen distinct motions to lay a brick. He 
studied this phase of the situation and managed to eliminate 
all but five of them, without disturbing the character of the 
work turned out. 

He paid a little more money to his workmen and put the im- 




PIG. 1 — CONCENTRATING ORDERLY ACTIVITY ON A RUSH JOB IN THE PEERLESS SERVICE DEPARTMENT 



KING PHARAOH, the cruel Egyptian monarch who perse- 
cuted the Children of Israel by requiring them to furnish 
their own straw for brick-making and at the same time 
to turn out as many bricks as they had been accustomed to when 
the straw was furnished to them, was merely an "efficiency*' 



proved system to work. Result : He made a pile of money 
not only on that job but on subsequent contracts, and besides 
amassing a fortune, he added something valuable to the store 
of world knowledge. 
King Pharaoh and the contractor were both "efficiency" en- 
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gineers. Both studied out details of the existing conditions 
and corrected them so as to add to the wealth and well-being 
of the world. They injected an additional factor of systematic 
economy into the problem that confronted them and in a large 
measure they did just what the "efficiency" engineer of to- 
morrow will have to do in the operation of the garage. 

According to the men who conduct them, garage enterprises 
are not profitable in a commercial sense. It is also a patent 
fact that the prices charged to customers for repair and main- 
tenance work are all that the traffic will bear. Therefore, the 
proposition that confronts the proprietor of a garage is very 
similar to the one that was presented to the brick contractor 
and must be solved along the same lines. 

In the operation of motor trucks the item of expense for 
labor put into repair and maintenance work is highly important. 
According to the experience illustrated in the accompanying 
series of curves it cost .038 cts. per wagon mile for the pay of 
garage employees to keep 96 trucks of the three-ton size, in- 
cluding both gasoline and electric wagons in service. It cost 
.033 per wagon mile to operate each of m two-ton trucks and 
.024 per wagon mile to operate one-ton trucks, the number of 
which used in the illustration was 126. 

• Taking the general average cost of operation in this particular, 
based upon the experience of one year with 333 trucks of the 
three sizes, it is found to be .031 per wagon mile. 

If each of these trucks traveled 8000 miles, during the year, 
the cost per wagon would be $248 per year for incidental labor 
and repairs and cleaning such as would not require replacements. 
If the trucks average two tons carrying capacity and carry it 
throughout, the cost per ton mile would approximate .015. 

Garage Income from the Viewpoint of the Owner or 
Operator of Freight Automobiles 

Take for example a garage which has facilities to handle say 
30 of these trucks as one of its departments; its total income 
from this source alone would be $7,440 a year. It is assumed 
that the cost of labor would be about the same, everything 
considered, whether the operating company conducted its own 
garage or let out the work. In fact, it would be practically 
impossible for a company using only a few trucks to operate 
its own garage, because of the unlikelihood of a few trucks 
furnishing sufficient work for a gang of expert repairmen and 
consequently such a project would prove either cramped for 
enough labor or glutted with too much. But where as many as 
30 trucks can be handled by a garage concern the opportunity ex- 
ists for a profitable job all around. 

System is the answer to the problem. The garage man who 
would make money for himself must conduct his business ac- 
cording to systematic and economic principles. He must realize 
that extortion on his part means killing the goose that lays the 
golden egg, for nothing can be more certain than that the com- 
mercial interests will use more trucks and displace more, horses 
if the maintenance of the trucks is made less costly to them. 
If more trucks are used it spells more business for the garages 
and more work and money for labor. 

On the other hand, exorbitant charges tend to discourage ad- 
ditions to the number of trucks in use and if that line is pursued 
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Fig. 2 — Garage costs and incidental labor on one-ton trucks is 2 2/5 cents 
per wagon, mile, according to experience with 126 of these trucks 



far enough, it means that some truck equipment might be aban- 
doned. 

The interest of the garage man and the owner of both pleasure 
and freight cars is identical. The idea of "soaking" the owner 
for repair and maintenance work is abhorrent. 

Thus the garage man who is wise in his day and generation 
must eliminate some lost motion not only from the cars that 
are submitted to his care but also from his administration of 
his business. 

It is far better to direct with skill and understanding the labor 
of five men than to allow a force twice as large to direct itself. 
In the one case, it is reasonably certain that the results will be 
satisfactory, while in the other, nothing can be surer than that 
there will be dissatisfaction to the owner of the cars and lessened 
net revenue to the garage man himself. 

Take one little instance to illustrate this matter of lack of 
general supervision. A certain car was taken to a garage for 
a minor adjustment that would require ordinarily the work of 
one skilled man for 30 minutes. The man is assigned to the 
job and spends io minutes or more in getting together what 
tools he needs. Then, just as he is about to begin work, Bill 
Smith who has been doing some work on another car calls him 
away to assist him in some process that ought to have been 
done by Smith's helper. The helper, however, is engaged in 
finding and sharpening some of Bill's tools. Consequently the 
first man spends half an hour assisting Bill. Then he resumes 
his work on the customer's car and finishes it in 20 minutes. 
By the time he has returned his tools, an hour and a quarter have 
been spent and a bill for about $1 is sent to the customer for a 
job that was not worth more than 50 cents at most. 

Possibly the customer does not know now what the job was 
worth, but in time he will learn and then he will be in a position 
to ask some embarrassing questions. In the case of pleasure 
cars such practices might go on indefinitely but in the matter 
of trucks, where every penny is scanned and pinched, the busi- 
ness of such a garage will most certainly feel the effect very 
shortly. 

What the Efficient Garage Should Contain to Produce 
Best Results 

Assuming that the physical conditions of a first-class garage 
have been met and that the place is of sufficient size and has 
enough stock, supplies, parts, jigs, tools, etc., and has a force 
large enough to handle its work, the question that remains is 
how to use it to the best advantage so that the garage man may 
make some money and the use of the automobile may be 
fostered by reasonable charges for repair and maintenance work. 

In the first place there should be a stock room in charge of 
a responsible man and conducted so that absolute responsibility 
shall rest upon him. This should be arranged so that no time 
shall be lost in finding any required item in stock. A careful 
inventory should be made not less than once a month to de- 
termine the exact amount of stock on hand and to provide for 
replenishments when required. 

Not so much as a cotter pin should be issued from the stock 
room without an order signed by the superintendent or foreman 
of the repair department and the total of these orders should be 
checked against the monthly inventory. In addition to this in- 
ventory, the man in charge of the stock room should clean and 
cover his stock at least once a month, to prevent loss. 

The tool room should also be a separate department, carefully 
isolated and preserved under lock and key. There should be a 
man in charge and if the shop is large enough, a helper to assist 
him. In this department all the movable tools should be kept 
so that they will be available instantly. 

Aside from issuing and receiving these tools on order of the 
foreman, the man in charge should be required to keep all the 
tools in first-class condition, sharp and ready for service. A 
pneumatic cleaner is one requisite of this department, but the 
tools should be returned to the man in charge after being made 
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Fig. 3 — Judging by a year's experience with 111 two-ton trucks the cost of 
garage work per wagon mile is 3 3/10 cents 

reasonably clean by the workman who drew them for his use. 

Then when a car is brought into the repair department for 
any kind of work, the foreman is able to decide in short order 
what is needed under his instructions. He directs as many men 
as necessary to draw certain tools and certain items from the 
stock room and without any appreciable delay it is possible to 
commence work. If the toreman kn >ws his business all the 
tools that will be required can be put at his disposal in one 
minute, and in an ordinary job the supplies from the stock room 
will be available in less than another minute. 

The straightening of an axle, seating of valves, ignition ad- 
justments, taking up of lost motion in some definite particular, 
replacements of bearings, may all prove to be either big or 
little jobs under any circumstances, but the big ones will be less 
and the little ones will be trifling if the men, tools and supplies 
are available and the work is done under intelligent direction. 

The ramifications of a system such as is necessary in garage 
work are too wide for a comprehensive outline here, but 
the general principle may be declared and emphasized. The 
plant should be comprehensive in size; the force should be 
large enough to handle the work but not so large as to place 
a premium upon "soldiering"; the stock should be ample with 
regard to due care so that a lot of useless surplusage may not 
encumber the shelves and add to the proper work of the man 
in charge of that department; and charges for service should 
be reasonable. 

But all these things will be useless or worse unless the right 
man is in charge. There is altogether too much haphazard 
endeavor in this particular and much of the complaint made by 
garage owners as to small profits or actual losses is undoubtedly 
due to the fact that they do not have the right men in charge 
or else they do not allow those men to use their discretion in 
instituting reforms of practice. 

How the Interests of the Owner and Garage Man Go 
Hand in Hand, and Why 

If the average cost of truck owners is $248 a year for garage 
work, it means that at the rate of 75 cents an hour, each car re- 
quires about one hour's work a day for one man, a trifle less 
than that time being the average of the general run. If the 
capacity of the garage is 30 trucks, that would mean about 27 
hours' work a day for one man or a straight nine-hours a day 
for three men, working six days a week. 

While the trucks represent but a single line of endeavor in 
the garage business, it would be just to charge half the pay of 
the man in the stock room and half the pay of the men in the 
tool department, the full pay of a foreman and one-third of the 
pay of the superintendent against the business of the trucks. 

This should total about $20 a day, or $6,200 a year, against 
a total business of $7,440 for labor alone. Replacements, sup- 
plies, etc., would add a total of about $320 per car or $9,600 for 
the 30 cars during a year's service. Of this an item of 10 
per cent, net should be profit. Thus on the operation of the 
truck maintenance and repair department of an intelligently 
conducted garage, the net profit from operation should be in 
the neighborhood of $2,200 a year. In connection with the re- 



pair department for pleasure cars, storage, ordinary garage 
service and the various things and elements that go along with 
it, it is not difficult to conclude that there is a profit in the 
business if it is carefully handled. In an enterprise of all- 
around activity that had a truck department of the size referred 
to, it would not be too much to say that its pleasure car repairs 
and replacements ought to net close to $5,000 and that its live 
storage facilities should bring in not less than $15,000 a year 
gross, $12,000 of which should be net profit. The sale of gas- 
oline, oil and accessories should add about $2,500. 

Thus the total net revenue of a first-rate place of this size and 
character should be in the neighborhood of $21,700 a year. 
Against this the proprietor must deduct his rent, interest, de- 
preciation and replacements to plant and other expenses and his 
clear income should be in excess of $10,000 a year, if he owns 
the whole enterprise. 

Such a place would give steady and profitable employment to 
15 men. If the proprietor served as superintendent, with say 
a one-quarter interest in the business, his income would be not 
far from $5,000 a year and the concern would pay a ten per 
cent, dividend annvally upon an' investment of $100,000. With 
a capital of $100,000 a competent man could run a pretty big 
garage enterprise, much larger in fact than the one outlined 
above. As a matter of fact one-quarter of that capital properly 
administered would probably serve adequately. If the proprietor 
actually invested $25,000 in such a business and served as super- 
intendent of all its departments, his return would be fully 50 pet 
cent, of his investment annually. 

The figures cited above are based upon the experience of 
several garage enterprises, except for the fact that systematic 
economies such as have been suggested were not in operation. 
One of these concerns, it is stated, is conducted at a loss of $200 
in the repair departments, instead of a profit of $3,800. At the 
same time its profits on parts and replacements were $7,000 
against $3,400, as in the illustration. The storage profits were 
less than $9,000, while the profits from sale of gasoline, oil and 
accessories were in excess of $5,000. 

Why a Deficit Is Shown Where a Profit Would Be More 
Reasonable to Expect 

In regard to the striking difference apparent between a profit 
of $3,800 in the repair departments against a loss of $200, the 
trouble lay in the fact that the men were improperly directed 
and the force was too large numerically for the amount of 
work in hand. This particular garage made a specialty of its 
promptness in turning out work, but it did not have its truck 
and pleasure car repair departments separate. 

There may have been some connection between the excessive 
profits realized from the sale of parts, gasoline, replacements, 
etc., and the deficiency in the revenue from live storage, because 
after all there is such a thing as competition in the garage busi- 
ness 'just as there is in everything else in human life and when 
a car owner finds that it costs about the same to store his car 
in all good garages and that the prices charged for repairs, re- 
placements, gasoline and supplies varies, he is naturally 
more likely to give his work to the concern that charges less 
money, equal work and quality being considered. 
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Fig. 4 — Three-ton trucks cost 3 4/5 cents per wagon mile on a basis of> 96s 
trucks in service for a full year 
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Fig. 5 — Ideal arrangement of machine 
tools without restriction of space 



In one of the other garages 
examined, both the supply and the 
repair departments were run at a 
loss and the profits came from 
storage alone. Poor manage- 
ment of the men and a bad sys- 
tem of checking the supplies was 
indicated by the disorder that 
obtained in this place. What was 
needed was a man who could in- 
stall a system of efficiency. 

In another the force was too 
small but the repair departments 
showed a good profit on account 
of the excellent system that 
was in force. By the addition 
of two more men the income 
from these departments could 
have been increased materially 
and much more satisfactory ser- 
vice could have been given to the owners of cars. The prices 
charged for extra parts and for overhauling was reasonable and 
if the superintendent had been given a little more latitude in the 
matter of employing help, the concern would have made a better 
showing. 

Tn solving this problem to the mutual satisfaction of both 
sides, the garage man and the car owner, the fullest array of 
facts is necessary. The man who can do so must be an efficiency 
engineer of a practical order. He must weigh and balance each 
element and use a discriminating nicety in taking a little from 
one side and adding to the other so that a round and satisfactory 
result may be obtained. 

He must realize that in the broadest sense the business is 
competitive, and when he finds that a certain phase of the busi- 
ness is getting away from his house, he may know that either his 
prices or his quality are out of line. If on the other hand he 
finds that he is being overcrowded with a certain type of work 
and that other concerns arc not, he may rest assured that his 
price is too low or the quality of his work is better than that 
of his competitors. As the quality of work may be assumed 
to be practically equal in all first-class places, he will probably 
find that the price makes the difference. 

The ideal condition has been reached when the storage depart- 
ment earns its maximum income and both the pleasure car and 
the truck repair departments have all the work they can do and 
no more, and the concern is obliged to keep a steady stream 
of orders going to the factories and supply houses in order to 
maintain the level of stocks. 

Tt will probably be quite a while before this condition is 
realized generally, but it is a practical certainty that the pioneers 
in the line of efficient service will attain it long before the bulk 



Fig. 7 — It required an "efficiency" engineer to devise this method 
of saving time and labor 



Fig. 6— Showing how restricted space 
may be utilized advantageously 



of the garage concerns that oper- 
ate on the haphazard plan. 

Periodically the complaint is 
made that the cost of extra parts 
is too high. Take for instance a 
truck that costs in running condi- 
tion $5,ooo. If one were to try to 
buy the parts contained in the as- 
sembled car he would find that 
the total cost would be in excess 
of the list price of the car. And 
this in spite of the fact that it is 
said to cost $400 to assemble the 
parts. There is apparently some- 
thing wrong with such a condition 
and in the course of time it will 
correct itself. But a good long 
step toward general improvement 
of the situation 'could be taken if 
a more reasonable view of the 
matter should be assumed by the manufacturers. 

Then, too, the situation could be cleared infinitely if the garage 
men would only see that a reasonable profit on a big business 
is better than an exorbitant profit on a small one. The more 
automobile operation is fostered and advanced by making opera- 
tion more reasonable, the better it will be for the garage man, 
because it means more business and more cars. 

On a basis of 10 per cent, net profit on supplies and parts ; 
15 per cent, on labor and wages, and the storage profits, the 
garage business presents an attractive proposition to those who 
understand it in a detailed and practical way. These things are 
all attainable by the use of proper system despite the rather 
general complaint that there is nothing in repair work. 

While it is not quite so apparent that an added element of 
"reasonableness" in garage charges would increase the volume 
of passenger or pleasure car business very largely, it is certain 
that any economy in truck operation must have an immediate 
effect upon manufacturing. Undoubtedly the owners of passen- 
ger automobiles are alive to economies in cost and improvement 
in the quality of garage work, but a fraction of a cent per 
wagon mile saved to the owners of trucks may result in the 
addition of dozens of trucks in the service of a single house. 
This means hundreds in one industry and thousands in one 
community and hundreds of thousands in the country. 

If it costs a certain sum for this item of operation under hap- 
hazard management of garages, it is more than reasonably cer- 
tain that the cost can be reduced by skillful management. The 
reduction of cost to the man who pays the bills may not be the 
prime object of the repairman, but when an orderly and efficient 
system has been installed in a garage, the effect of eliminating 
lost motion must needs have some effect upon the level of prices. 
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The day of the bonanza is past and gone. The garage man 
cannot get rich by charging a few customers exorbitant prices 
and returning to them uncertain service. If there is any ele- 
ment of weakness in his system he cannot hope to make much 
money even frorn_a contract that seems to be large and profit- 
able on its face, .Competition has taken care of the bonanza 
prices, and the garage man who would make money and achieve 
success must look for his profits in economies, and the most 
telling economies are those that tend to automatically secure 
the maximum of use from his plant and workmen. 

A definite system that will take care of numerous details and 
account for every minute of time and penny's worth of stock 
is the answer. 

In the future the garage business is going to be very much the 
same as any other large manufacturing business. The cost to 
owners is going to be standardized very closely and the shop 
with the larger facilities and able to handle a large business 
will make more money than one only a degree smaller in size, 
quality and other things being equal. 

The immense shop, equipped with the most modern devices 
for handling every phase of the business according to the most 
economical and systematic plan, will have the advantage in the 
total amount of business done and revenue earned, but the 
smaller shops conducted on the same principles will be able to 
compete and will be at no proportional disadvantage in the 
matter of revenue. 

But the first step toward reaching this condition must be a 
full understanding of the relation the garage man bears toward 
the manufacturing end of the industry. When this is thor- 
oughly understood and the ultimate welfare of the whole busi- 
ness is given its proper weight, 
the rest will be a mere matter of 
detail. Step by step this will be 
worked out, until the result in- 
evitably must lie that self-inter- 
est on the part of the repairman 
will point to economic operation 
of garages under such a system 
as will conserve a maximum of 
energy and industry at a mini- 
mum of cost. 

The accompanying series of 
photographs illustrating some of 
the recent developments along the 
lines of system and order were 
taken in the service departments 
of the Peerless Motor Car Com- 
pany and The White Company, in 
New York. 



What the Britons Are Doing 

AVtcu notes of interest from the "tight little isle' having to do 
with things appertaining to the automobile, which will play 
a not unimportant part in the coronation of King George V, 
scheduled for the present week. 

ALTHOUGH it is but nine years since the coronation of King 
Edward VII was solemnized, attention is being called to the 
fact that even at this period of the automobile history, as recent 
as it is, "the motor car was branded as a thing unclean." It is 
also worth while mentioning that although the automobile was 
legalized on British roads as early as 1890, motoring, both as a 
pastime and a commercial convenience, was still in swaddling 
clothes as late as 1902. It is true that the Royal Court officials 
tabooed the use of automobiles for use in the King Edward VII 
coronation procession. But it is questionable, even had this 
not been the case, whether any insurance company would have 
had the temerity to guarantee the guests motoring to the Abbey 
against the risk of arriving late, the opinion at that time being 
that the company would have been a heavy loser. What a con- 
trast to-day ! One of the striking features of the King George 
V coronation parade is the festooning of the automobiles for 
use on this occasion. 

Hampshire, near Manchester, England, has become such a 
popular center for automobiling, that the rapidly increasing 
number of machines have the effect of frightening the horses 
along the roadways. Consequently, everybody who is able finan- 
cially to shoulder the expense is going in for an automobile of 
his own. Such a number of very wealthy recruits have already 

joined the ranks of the automo- 
liilists that certain of the high- 
way officials think seriously of 
having laws passed making it in- 
cumbent upon them to build a 
urnpike system of their own be- 
tween Bournemouth and London, 
to be maintained at the expense 
of owners of motor cars. 

Tube-and-omnibus tickets com- 
bined, affording an allied tube, 
tramway, motor bus and railway 
book of "franks" are now be- 
ing issued in London. These al- 
low the passenger to avail him- 
hclf of a quadruple service, and 
for which a running scale of 
prices is charged, from one pennv 
to sixpence. 




Fig. 8 — Disorder as shown here is one of the problems that must 
be solved if success is to be attained 



Fig. 9 — One way of storing spare parts and stock with a view to 
economy and availability 



Fig. 10 



-A small rush job should not attract the attention of the whole 
working force as here shown 
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S. A. E. Holds Greatest Convention 

Serious Thought Keynote of Dayton Meeting 



From Thursday until Saturday last -week the Society of 
Automobile Engineers held convention at Dayton, 
Ohio. Practically half of the membership of the 
society was present at one or more of the sessions, 
setting a neiv high water mark in that respect. The 
whole program, business, professional, social and 
supplementary, was run off without a hitch, and the 
most notable thing about the convention was the 
added element of seriousness that was apparent 
about the proceedings. 

DAYTON, OHIO, June 19.— With practically 50 per cent, 
of its entire membership present, the Society of Auto- 
mobile Engineers held its most successful meeting last 
week. There seemed to be a different atmosphere surrounding 
the convention which opened last Thursday and remained in 
session until Saturday, than that at any of the former meetings. 

Not only was the attendance large and representative, but 
those who were there came for serious business. It was about 
as different from a trade convention as possible. The business 
and professional sessions drew attentive audiences of large pro- 
portions and the discussions of the various papers presented 
formally were more spirited, general and typical of the great 
industry than those of previous sessions. It is estimated that 
the maximum attendance at the convention was about 300. 

Aside from the sessions an elaborate supplementary program 
ranging all the way from inspection of factories to formal and 
informal dinners and theatrical amusements had been prepared, 
among the features of which were the following: 



In addition to a visit to the National Cash Register Com- 
pany, followed by a run by automobiles to Simms Station, the 
"stamping grounds" of the Wright Brothers, where a splendid 
flying exhibition was made, provision was made as follows : 
I he Apple Electric Company kept open house. The Buckeye 
Iron and Brass Works was visited. The Dayton Auto Works 
exhibited its trucks. The Dayton Engineering Laboratories 
Company fitted up a room for the examination of its products. 
This company is demonstrating some very interesting phenom- 
ena in connection with the benefits and difficulties going along 
with induction. The Dayton Malleable Company went on record. 
The Dayton Motor Car Company is wide open and a number of 
its cars were placed at the disposal of the members. The Day- 
ton Rubber Company was visited. The company served a lun- 
cheon. The Hoban Brass Foundry was visited. The Mead En- 
gine Company is showing several rotary valve engines. Other 
visits were to the Myers Auto Top, the Speedwell Motor Car 
Company and the Troy Company. The entertainment for Fri- 
day evening was by a very good "stock company" out at the 
edge of the city, and the Chamber of Commerce obtained 200 
seats which were given to the members. 

The banquet at the Automobile Club Saturday afternoon was 
an enjoyable affair. 

Discussion of the Papers Presented 
President : (Opening) Gentlemen, we find ourselves in the 
city of Dayton for our midsummer convention. ... It gives 
me great pleasure to introduce Mayor Burkhardt of the city 
of Dayton. 

Mayor Edward E. Burkhart: Mr. President and gentlemen 
of the convention, ... it is usually customary for the mayor 




Annual convention of the Society of Automobile Engineers in the Sun Room of the Hotel Algonquin, Dayton, Ohio 



Digitized by 



Google 



June 22, ign 



THE AUTOMOBILE 




Fully two hundred members of the Society of Automobile Engineers sat down for luncheon under the big marquee 



to come to gatherings of this sort and deliver the keys of the 
city. It is hardly necessary in Dayton to go through that for- 
mality because an ' accurate census has demonstrated the fact 
that there are no locked doors. If you should find one, just 
put your shoulders to it. . . . 

President: I am sure we have all been very glad indeed to 
have the mayor of the city welcome us in this manner. 

Mr. Clarkson: The item, Reports of Tellers of Election of 
Members, is simply a signed report announcing the election of 
about 300 members. 

The Treasurer's report followed. It was moved and seconded 
that it be accepted and placed on file. 

Mr. Clarkson : The next is the announcement of the vote 
by the membership on the matter of amendments to the con- 
stitution (revised in accordance with a previous vote). 

President : Unless there is some discussion regarding bus- 
iness matters which you have just mentioned, we will now pass 
along to the professional matters which interest us so very much 
more, I think. The first technical business to arise is the second 
report of the Iron and Steel Division. If you will glance at 
the names of the committee you will see that the committee has 
been composed of producer and consumer. ... It is desired 
that this report have the widest consideration. The society is 
here and the report is before you. It has been passed and voted 
upon by the Subcommittee ; passed through the hands of the 
Standards Committee and accepted by them, and through the 
council ; it is now in your hands for treatment. I hope that 
the discussion will consider just as far as possible the specifica- 
tions as such, first; and then, if you care, take up heat treat- 
ments and the other remarks in the pamphlet in the nature of 
instructions. The question is open. 

Mr. Norris : The specification, I understand, that is all you 
care to have discussed at present? 

President: Well, go as far as you can. 

Mr.. Norris : A number of steel manufacturers, who have re- 
cently become members of this society, have gone over these 
specifications and there are certain changes in composition which 
they thought would meet the commercial practice a little better 
than this. And those changes were presented to the chairman 
of the Subcommittee and I presume were discussed yesterday. 



President : No ; that was not discussed yesterday, because we 
couldn't get you, and because the ones who made the comments 
did not appear. It seemed only fair to reserve that until all 
were present. 

Mr. Norris: In view of those changes, some of which were 
considered to be good, that this report might have been referred 
back to the Subcommittee for additional changes before being 
presented to the society. The chairman has a list of those 
changes that were suggested, and I think it is hardly worth 
while discussing the changes here, but refer this back to the 
Subcommittee for discussion there. 

President : You have heard the remarks of Mr. Norris ; 
and the committee received the communication after the re- 
port had been passed up, and it was thought that the best place 
to get at this whole matter is here before a large membership. 
I think it would be wise if Mr. Norris would take the com- 
ments in detail as stated by him in his letter and put them 
before us. I would suggest that the matter be handled here. 

Mr. Norris : As a matter of fact, these specifications with 
very minor details, are already in the transactions of last Jan- 
uary, except as to some very minor changes, so that I don't 
think the manufacturers will be put to any hardship if they 
do not receive this specification in its present form, as they 
already have it essentially in this form. 

President: Have you a copy of these comments? 

Mr. Norris : I have the principal memoranda on the specifi- 
cations. In the first place, on page 1, in the second paragraph, 
the specifications indicated read, "Any shipments not conform- 
ing to these specifications after careful check analysis may be 
rejected." The objection is made that some clause should be 
inserted there as to the manner of sampling whether, for ex- 
ample, it should be half way between the center and the end; 
and also the number of parts to represent the shipment. 

President: My thought is that we talk them over and dis- 
pose of it one at a time. 

Mr. Norris : At the top of the page is a picture, in the speci- 
fication itself. It is thought that we might just as well save 
that space, as it does not refer to anything in the specification. 
In the specification No. 1 the comment was made to leave out 
all reference to silicon; that practically meant nothing and 
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might just as well be left out ; and to increase phosphorus from 
.04 to .05; that will include I, 2, 3, 4, 5 and 6. And then 
Specification No. 4, to change the carbon in it and fill in the 
missing link between 3 and 4. No. 3 reads .25 to .35; No. 4 
reads .40 to .50. Insert there .35 to .45 and put in an additional 
specification to carry it from .4 to .55. The steels, ranging from 
.35 to .45, are a very important class of steels, and they are not 
mentioned in these specifications at all. Then the next changes 
are found in specification 7 to eliminate the silicon specifica- 
tion and change the nickel from 3.25 to 3. The specification No. 
8 and No. o/is a range of carbons that has a very wide applica- 
tion, they are not mentioned in these specifications and it was 
suggested that the specification be enlarged to take in .35 to 
45. In specification No. 9 the nickel in it should be changed 
to 1.25 instead of 1.50. In No. 10 I propose nickel at 3 instead 
of 3.25 per cent, and adjust the carbon range. Then, specifica- 
tion No. 11, you change the carbon from .30 to .40 on account 
of having to insert this other steel ; and change in nickel and 
chromium to read 3 instead of 3.25 and 1 instead of 1.25. And 
specification No. 12 to change the nickel to 1.25 instead of 
1.50, and the chromium to .7 instead of .8. And in No. 13 change 
the manganese to read .40 to .90 and the chromium to read .75 
to 1.25. The specification No. 14 to have the manganese read 
.40 to .90; and the chromium the same as in No. 13, from .75 
to 1.25. The specification No. IS to change the carbons to fill 
in the blank between No. 14 and No. 15 to read .35 to .45, and 
the manganese as in No. 14 and No. 13 from .40 to .90. And 
the phosphorus and sulphur to read .05 instead of .04. Chro- 
mium to read .75 to 1. Then there is another vacant space. 
There is another range of steel above the specification No. 15 
that is not covered — the .45 to .55. I will say that class of 
steels has a very wide application ; and in specification 16, silico- 
manganese steel, have it read .50 to .60. The specification No. 
17 insert under that heading; the steel to be made by any steel- 
making process or specification, Bessemer, open hearth or elec- 
tric crucibles. In specification No. 18 cut out the explanatory 
paragraph at the top as hardly belonging there. It would elim- 
inate silicon in the specification. 

Mr. Gormally : As a member of the iron and steel committee, 
I should like to know why some information as to all of this 
data was not presented before. 

Mr. Norris : That was suggested a year ago. There were 
four representatives of the steel manufacturers or men who were 
actively engaged in the manufacture of steel. Three of those 
four represented steel works where crucible steel or electric 
furnace steel was made and the manufacturers of what you 
might call the ordinary commercial steel was not represented on 
that committee at all, until after the January meeting, when the 
committee was enlarged to take in a representative of the Penn- 
sylvania Steel Company and a representative of the Union Steel 
Company, and as near as I can find out the companies were 
not represented before that. They knew practically nothing 
about these specifications until after they were in printed form. 

(At this point Mr. Coffin took the chair.) 

Mr. Henry Souther: As chairman of this committee, I would 
like to make a statement of this situation. As to the manner 
of taking samples and the idea of drilling half-way between the 
outside and inside of the bar of steel: that is right, where 
you can do it. The committee considered printing such a state- 
ment, but we found there was no statement of that kind that 
would cover every form and shape of material. Each con- 
sumer must take his own samples in his own way and with 
intelligence, otherwise they will not be worth anything anyhow. 

The next objection raised was the placing of the cut of a 
tensile specimen where it is. Possibly that need not be there. 
It might have a better place in the instructions or notes, but 
we do want the members to know what a standard specimen is. 
That is the entire purpose of that. I am sure there will be 
no objection to moving the position of that cut. 

The next suggestion is in regard to phosphorus .04 stands 
printed. That was discussed by the committee and was placed 



as being a limit which manufacturers can meet at a fair price, 
if they will. As it is we have to accept goods that run by accur- 
ate chemical analysis .005 above that. In other words, .045. 
If we place that limit at .05 as suggested, then we will find 
ourselves likewise in the way of the proposition of accepting 
.055. I do not believe there is any reason for changing that 
limit, and I do not believe that the cost of steel need be one bit 
greater with .04 than with .05. 

The remarks on sulphur are precisely the same. It is true 
that sulphur exerts small influence in the cold condition, but in 
the hot condition it exerts a large influence — .04 is a fair limit. 

The next reference is to silicon. As it stands, it is .20 and 
for a very good reason. There are steels in the market that run 
as high as .4, .6, .8 and a purchaser might find himself in a 
position of having in his possession, purchased, in accordance 
with this specification, steel which he supposed was low silicon, 
but which the maker had on hand in high silicon and gave to 
him. It is not a fact that steel containing .4 and .6 of silicon 
will behave the same as steel containing less than .2 of silicon. 
[ therefore consider that that specification is not dead-wood. It 
is simply a protection against irregularity. It may be true that 
steel containing .4 silicon can be made to produce the result of 
.2, but not in the same furnace and at the same time. 

In the nickel specification instead of having .50, that is, one- 
half per cent, leeway, three-quarters of a per cent, is suggested. 
That is merely opening the door toward carelessness. 

The next suggestion was that an additional nickel specification 
be injected. That is all right. The same remarks that would 
apply to carbon steel apply here. Wherever additions are sug- 
gested there can be no objection except that of complication. 

The next item of importance is the changing of manganese 
limits from .60 to .90, making it .40 to .90. Here, again, the 
attempt is made to open the door to give the producer a wider 
variation. I believe it is safe to state that a bar of steel of .40 
manganese treated side by side with a bar of .90 manganese 
will not give the same results. It is dangerous to do that, 
and if we must have that range of specifications, if there are 
those that want .40 to .70, and then .70 to 1, we must inject 
more specifications, but I do not believe it is right to widen 
up the manganese limits to any such extent as suggested. 

There is one more subject that is provoking wide comment. 
That relates to specification No. 17. The statement appears 
that screw stock is not safe for the vitals of an automobile. 
That statement is based on the fact that many samples of screw 
stock are found containing a great deal of phosphorus. You 
will note that specification No. 17 calls for phosphorus not to 
exceed .16. Now, .16 is too high for a good steel. But that 
limit was placed with the idea that many producers were 
furnishing steel as high as that, recognizing the fact that many 
producers did not furnish screw stock steel as high as that. 

Mr. Norris : Mr. Souther says that there is no more diffi- 
culty in getting phosphorus down to .04. There is difficulty in 
getting it down to .04 in the open-hearth steel process, and 
there is great difficulty in getting it down to .045. especially 
where the steel is made by means of gas. Now acid open- 
hearth steel is a very good product and there is absolutely no 
reason why you should shut the door on it, and if .04 is the limit, 
why take .045? If .05 is the limit, why can't you depend upon 
the chemical analysis and reject it if it is beyond .05? Why not 
throw it out if it is beyond .05? 

Now, in the basic steel the silicon .20 is absolutely deadwood, 
because you won't get silicon at .20 or anywhere near it. and as 
a matter of fact you practically never get silicon near .20 by 
any process. Even the crucible process will hold below .20. 
You will not get the high silicon steel at the same price. In 
the matter of increasing the manganese from .40 to .90 the 
first specification in which that shows up is No. 15 on the 
chrome vanadium steel. And that is in a way two distinct 
classes of steel named. One class of manufacturers believes in 
the lower manganese ; the other class believes in the higher man- 
ganese, and that was the reason that the change was suggested. 
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Chairman : Gentlemen, 1 think that perhaps it may be a lit- 
tle enlightening to a good many of those present if we were 
to read extracts from a couple of letters. The beginning of the 
letter, over Mr. Norris' signature, dated May 16, and Mr. 
Southers' reply thereto, dated May 19. (The chairman, Mr. 
Coffin, then read Mr. Norris' letter.) 

In reply to this letter Mr. Souther wrote (Mr. Coffin then 
read Mr. Souther's letter). 

I think that in this discussion this morning we are getting 
down to the real meat of the situation. According to indica- 
tions there has been some reticence on the part of the steel- 
makers to enter into the spirit of the work which we have 
undertaken in the Society of Automobile Engineers. There 
has been an impression in some quarters that these specifica- 
tions wouldn't mean very much anyway, and that, further, the 
direct expression on the part of some of the steelmakers that 
they couldn't get any benefit to them as manufacturers in giv- 
ing us any information along this line. 

Mr. Lothrop: In discussing these specifications steel is used 
in automobile construction for the purpose of developing in 
the various parts a given amount of strength, toughness and re- 
sistance to fatigue. It therefore is the intention of any set 
of specifications governing this material to protect by the use 
of these specifications the user in such a way that he will ob- 
tain in his product a given strength, toughness and resistance 
to fatigue. 

During the past three years we have tested in our laboratory 
practically all of the nickel steels made in this country and 
abroad. These tests have been performed in a most pains- 
taking manner, and I have gathered together from our test 
data sheets a table which I trust may be of some interest 
and may be instructive in regard to specifications for steels 
for motor cars. The tests reported in this table are tests of 
nickel steels made by the acid open-hearth process, the basic 
open-hearth process and the electric-furnace process. 

Your proposed specification No. 8 calls for the following 
composition : 

Carbon 25% to .35% 

Silicon .' not over .20% 

Manganese 50% to .80% 

Sulphur not over .04% 

Phosphorus not over .04% 

Nickel 3.25% to 3.75% 

In my table the 15 different steels tested vary in composi- 
tion within the following limits : 

Carbon 25 to .30 

Silicon below .20 

Manganese 55 to .75 

Phosphorus below .035 

Sulphur below .035 

Nickel 3.40 to 3.70 

You will note that in every case the variation in the composi- 



tion is less than that specified in your specification for nickel 
steel. A careful study of the table shows that, depending upon 
the process used in the melting of the steel and depending upon 
the mechanical manipulation in the fabrication of the steel, we 
obtained variations as follows : 

Elastic limit 130,000 to 195,000 lbs. per sq. in. 

Maximum strength 160,000 to 210,000 lbs. per sq. in. 

Elongation in 2" from zero % to 14%. 
Reduction of area from zero % to 60%. 

It may be well to impress here that the heat treatment of these 
steels was the same in every case and that a thermal investiga- 
tion of the steel showed that this heat treatment was a good 
one for the steel tested. The practice used was to heat to the 
hardening temperature of 1550 deg. F., hold at this temperature 
for 15 minutes, quenching in lard oil and draw the temper at 
600 deg. F. for 45 minutes. 

The automobile manufacturer is not interested in carrying in 
his car a certain percentage of any given element, but is more 
interested in carrying in the vital parts a known amount of 
strength and toughness. Your specification for nickel steel as 
it stands does not guarantee the user a given strength or 
toughness. These two important qualities will vary with varia- 
tions of composition within this specification and with the 
process and mechanical manipulation used in the manufacture 
of the steel. The effect of the process used and the mechanical 
manipulation of the product in its manufacture are much more 
important than are commonly supposed. I believe that as a 
method of inspection of the material received from a steel mill 
chemical analysis is a most valuable thing. 

Effect of Process and Mechanical Manipulation Upon 
the Physical Properties of Nickel Steel 

All steel tests were within this specification: 

P below .035 

S below .035 

Xi 3-40 to 3.70 



C 25 to .30 

Si below .20 

Mn 55 to .75 





Elastic 




Limit. Lbs. 


No. 


per Sq. In. 


1 


175,000 


2 


140,000 


3 


147,000 


4 


130,000 


5 


160,000 


6 


170,000 


7 


165,000 


8 


195,000 


9 


170,000 


10 


130,000 


11 


165,000 


12 


140,000 


13 


160,000 


14 


176,000 


15 


170,000 



Maximum 
Strength, 

Lbs. 
per Sq. In. 
210,000 
180,000 
200,000 
175,000 
205,000 
210,000 
209,000 
200.000 
206,000 
160,000 
190,000 
170,000 
190,000 
207,000 
200.000 



Elong. in 
2 Ins. 
14 
10 
8 
13 
14 
12.5 
12 
0 

11.5 
14 
14 
13 
11 
5 
10 



Red" 
in Area. 
60 
43 
37 
38.5 
50 
45 
58 
0 
57 
60 
60 
57 
50 
16 
52 



Remarks. 
1550° F. 

Oil 
600° F. 
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Many members visited the "stamping grounds" of the Wright Brothers at Simrns Station 

Mr. Fay : In view of this obvious division of steel men in 
their opinion I would think that we ought to ask them to guar- 
antee some physical properties alongside of the chemical com- 
position. 

Mr. Morris : That paper of Mr. Lathrop shows why it is im- 
possible to give a specific heat treatment. Each one of those 
fifteen manufacturers would be free to give the heat treatment 
which he considers proper for his own steel, and with his heat 
treatment which one of them is shown to be right? 

Mr. Landau : In regard to physical properties of materials, 
it seems that about a year ago, at the meeting, some one ventured 
to offer the suggestion that we embody also in these specifications 
the physical characteristics, we brushed it aside — that it was 
impossible to specify about that. I see that Mr. Fay has stated 
that physical properties are very important, and likewise Mr. 
Lathrop. 

If I were to design a structure of car, the real issue 
that would appeal to me would be the physical property of the 
material, regardless of its chemical nature. I appreciate the 
steel maker would like to have the chemical specification, but 
on the other hand, how am I to know from this specification 
the physical properties? If I were to carry a fiber stress of 
fifty or sixty thousand pounds, I might decide to change the 
material, because I am not sure that any of these will do. 
I might expect a .30 carbon steel for thirty thousand pounds. 
Nothing is said about the physical properties. Mr. Lathrop indi- 
cated the fact that the physical properties are so liable to vary 
with the same composition of materials, what assurance have 
we got, if we order specification No. 7 or 8, that the material 
will give the physical properties according to the matter in 
hand? While we have an interest in the chemical composition, 
speaking from the point of view of the designer, the subject 
of composition is almost secondary to the physical properties. I 
think we ought to specify some reasonable physical limits to 
the steel maker. 

Mr. Souther: This same question was raised at the last 
winter meeting, and the attempt was made to get just exactly 
what Mr. Landau and Mr. Fay properly ask for. 

Mr. Sweet : We are very much more interested in physical 
properties than in the chemical composition. 

Mr. Pope : I think the committee has worked so hard and so 
long on this steel analysis that T feel if we talked here for 
several weeks we wouldn't come much nearer to a correct 
analysis and a correct number of specifications than we have got 
at present. With a large body, arguments along this line can last 
for an indefinite time, and no matter what changes are made, 
there can always be some objections. Personally I think that the 



■K specifications should be accepted as they 
are written and let the physical proper- 
ties for each specification come along 
later. 

Mr. Furness: The reason is well 
known by the steel makers why we do 
not wish to have chemical composition 
and physical specifications coupled to- 
gether. That is that he does not have 
supervision of the working and treatment 
of the steel in the users' place. [Mr. 
Furness seems to have overlooked the 
fact that the steel makers' guarantee of 
physical properties should be for steel as 
delivered by them — the heat treatment 
comes later. — Editor.] 

Mr. Souther: I would like to second 
the motion of Mr. Pope for this reason : 
We have now spent the best part of a 
year on these specifications. 

Chairman : All of you realize, of 
course, that in the motor-car industry we 
are progressing, and progressing very 
rapidly. It is not conceivable that we 
could adopt to-day a series of material specifications to which we 
would not care to make any amendment at the end of another 
year, or possibly even at the January meeting. We cannot stand 
still on a thing like this. We cannot say that we have the best 
steels to-day that we are going to have and we are not going to 
consider any further changes in specifications in a matter of this 
kind, because when a man comes to such a state of mind as that 
he becomes rather useless in the progress of the world. There- 
fore, I think that in discussing the motion which has been duly 
seconded and which is before the house that you bear in mind 
that any further changes and amendments that may be desired 
in these specifications will, of course, by the very nature of our 
organization and by the very nature of the progress which we 
are making, come up for discussion at subsequent meetings. 

Mr. Norris : I just want to say a couple of words. You state 
that there is a delay in referring this back. I want to call at- 
tention to the fact that I made the statement that these specifi- 
cations are essentially the same — very few changes — practically 
none of any importance, since the ones that were adopted or 
passed on last January, so that there will be no delay — no in- 
convenience to any one — as these specifications as they stand 
to-day are practically no different from those we passed on in 
January. 

Chairman : Let me call your attention to one matter in that 
connection, though, that perhaps might not be clear from what 
Mr. Norris has said. This is the first time that the report of 
this committee has come formally before the society to be passed 
upon for acceptance or rejection. The report as submitted previ- 
ously has been for discussion only, and a good deal of this 
same discussion, of course, should have been brought out at the 
prior meeting, and I think that before this question is put to a 
vote that we ought to have some more discussion on it. 

Mr. Birdsai.l : It is well known that these specifications and 
heat treatments all have to be mixed with a certain amount of 
brains before we use them. 

Mr. Donaldson : It seems to me that that will involve a modi- 
fication of this report, and I hardly believe it would be fair to 
modify the report without having the committee have a chance 
to consider the modifications. 

Chairman: Mr. Donaldson's remarks seem to meet with a 
good deal of favor. I think there is a possibility of making 
speed too rapidly in a matter of such seriousness as the one 
now before this house. 

Chairman: There is a motion before the house that the report 
of the iron and steel sub-committee be accepted in its present 
form. 

Chairman: The Chair will rule that this motion is before 
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the house as originally put. Will those in favor of this motion 
please say "Aye." Contrary, '"No." The motion is carried. 

(At this point of the discussion President Souther returned to 
the chair.) 

President: The report, which is printed, is before you — of 
the Iron and Steel Committee. It seems to be the general desire 
that some suggestions be handed to the committee. The ques- 
tion is open for suggestions. I understand Mr. Tuthill would 
like to suggest that the cut be moved. 

Mr. Pope: That amendment was accepted. 

President : That has already been disposed of — forget it. The 
next suggestion — that a method of sampling be adopted. Am I 
correct on that? 

Mr. Kenney: I made that motion, sir. I think we should 
direct the point at which that is to be taken, or else provide that 
there shall be certain leeways, because it may be taken from any 
portion. Now, when the material goes out to the tester, he may 
take his drillings from almost any point. If he takes them from 
the extreme outside they will be too low, and if he takes them 
from the inside they will be very high. I think there ought to 
be some method specified by which they won't take them from 
either extreme. 

President: Would you object to referring that back to the 
committee ? 

Mr. Kenney : No. I think that is the desirable thing to do. 

President: I suggest that, because it is a question, that 
when thought of and studied in all its aspects, is not an easy 
one, and I think that we really will get at it better that way. 
There will be a paragraph relating to sampling and stating that 
any bars under a certain diameter will be sampled in a given way, 
and that the method of sampling a very thin sheet is something 
else, and so on. Your motion is, then, as I understand, that the 
committee be instructed as to sampling. 

The motion was seconded. 

President: Any remarks? 

Mr. Frank : In that discussion of the committee's instructions, 
would it not be well — there are lots of engineers who don't get 
the material in bulk — if they could incorporate in those instruc- 
tions some methods whereby it would be acceptable to the steel 
makers, so that they could get a fair test of that forging as it 
comes to the factory? I think it would be a great help to the 
majority of engineers. 

President: I think that would be duly considered by the com- 
mittee. We must consider every form of material produced. 

Mr. Norris : I make a motion that that letter of May 16 be re- 
ferred to the Committee on Iron and Steel for consideration. 

Motion was seconded and carried. 

President : The next business before us 
is the report of the Aluminum and Cop- 
per Alloys Division. 

Mr. Gillette: The report, as it stands, 
was thoroughly discussed by the commit- 
tee before the last general meeting of the 
society, and since then several suggestions 
have been brought up by Mr. Barr by let- 
ter, and as I understand it, the report as it 
stands before you is the final judgment of 
all the members of the committee, and we 
submit it for your approval or rejection. 

President : Any further remarks on 
this report? I think it has received the 
most careful scrutiny of those best 
equipped, as consumer and producer. It 
has been most thoroughly discussed. It 
is moved and seconded that the report 
be adopted as printed. 

Mr. Pope: I would like to make a mo- 
tion that the recommendations be referred 
back to the committee. 

The motion was seconded. 

President: Moved and seconded that 



the written criticisms or suggestions be referred back to the 
committee. Carried. 

President: The next report is that of the Seamless Steel Tubes 
Division. Mr. Alden, the chairman of that committee, on ac- 
count of illness in the family, cannot be present. 

Mr. Hussey : I make a motion that that be referred back to the 
committee on the ground that they can handle it and report it 
to the society in general. It covers too many little details and 
too many sizes to be taken. 

Mr. Tuthill: As a member of that committee I rather object 
to our committee working any longer upon this report. We have 
pretty thoroughly hashed the matter up and we have only given 
you 150 sizes. Now, you don't need to have that cut down any 
less than that. We don't want to do any more work upon it. 

Mr. Foljambe: I move that the report of the committee be 
adopted as it stands. 

Mr. Hussey: I second the motion. 

President: It is moved and seconded that the report be ac- 
cepted as printed. All those in favor signify by saying "Aye." 
Opposed. It is a vote. 

Mr. Coffin: Isn't it true that all of the tube mill lists run on 
a diagonal across the sheet? Aren't there really only about 150 
sizes here in actual practice? 

President: That would be the more accurate statement, and 
yet they do appear, but they are not in common use. 

The next report is that of the Nomenclature Division. 

Mr. Schaeffers : It was referred yesterday back to the com- 
mittee. This was referred back to the committee yesterday at 
the meeting of the Standards Committee. 

President: Mr. Schaeffers reports that that committee has not 
finished its labors, and the Standards Committee referred it 
back to the sub-division. Wherefore that does not need to be 
disposed of at this meeting. 

Mr. Entz presented a paper on the question of Long versus 
Short-Stroke Gasoline Engines. 

President: I presume, judging by experience of other loca- 
tions in which this subject has arisen, that there will be some 
discussion. It will be very welcome at this time. We have here 
to-day Mr. Clayden, one of the prominent automobile engineers 
of England. 

Mr. Arthur Ludlow Clayden, editor The Automobile En- 
gineer, London, England : The first point I should like to men- 
tion is at the second paragraph in the interesting paper we just 
heard. That is to say, "The piston in the long stroke is lighter, 
being less in head and wall, but the speed being higher the bal- 
ance of the two engines at the same revolutions per minute 
will probably not differ much." Well, now, I don't think that is 
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quite so. because the balance there is more or less as the square 
of the speed and not directly as the speed, and I know one of 
the practical difficulties with the long^stroke engine is that it 
runs hard. That is to say, the vibration is very considerable, 
when you are getting about the same gffwer that you would out 
of the larger engine of the lower speqjj, That is to say, that a 
four and a half engine, giving 40 horsepower, runs without any 
considerable vibration, but a three and a quarter engine, which is 
a favorite size, gives considerable vibration at that speed, and 
it is that which has caused manufacturers in England to give 
enormous attention to the weight of the piston rods. It is quite 
usual to find pistons of three and a sixteenth engines, which 
weigh complete very little over a pound. Everybody who 
is making the 15 horsepower cars has an ambition of 
piston weight of about three-quarters of a pound, complete, 
simply and solely to get the smooth running— not to obtain still 
higher speeds. I think that so far as English work is concerned 
the average stroke is going to be about 1.5. Certainly I don't 
think we shall make any more square engines, and I believe this 
because it is found possible to get the same amount of power 
with a lighter engine and an engine that is cheaper. Of course, 
there were troubles with long stroke engines— particularly lubri- 
cation troubles. It struck me very curiously finding such a 
number of short stroke engines here, particularly on account 
of the note of the exhaust — the sound of the engines is certainly 
different to what it has become at home, and I rather fancy 
the engines must be rather heavier than those which we are using 
in England now — and of course the same of the popular French 
cars. At the same time I realize that the road conditions of 
the two countries differ widely. And of course the taxation 
has some influence on it, but not to a great extent, because the 
long stroke engine was coming along long before the taxation 
was being passed on the dimensions; also it was disappearing on 
the Continent. At first, in common with very many peo- 
ple in England, I thought the long stroke engine would be 
a nasty engine ; that is to say, a hard engine to drive behind, 
and that the engine of possibly five-inch stroke would be the ulti- 
mate type. Xow I certainly don't think so, and I think we shall 
end up by using a 3 1-4 inch cylinder bore and probably a 5 1-2 
or even 6 1-2 inch stroke, and that will give just as smooth an 
engine and an engine that will be lighter. The advantage of 
lightness is obvious. Doubtless it is greater here or in Eng- 
land or anywhere where the roads are first class roads. 

President: Remarks of the character made by Mr. Clayden 
are very much appreciated by all. It is another point of view. I 
think you will find the people over here always ready for that. 

Mr. Landau : I would like to ask Mr. Clayden if the engines — 
particularly the pistons — are made of brass, steel or forged steel ? 

Mr. Clayden : Malleable iron is what is coming to be the 
favorite material — malleable cast iron. 

Mr. Landau : T would like to ask a question of Mr. Entz. 
In speaking of two different sizes of engines, he appar- 
ently neglects the question of stroke in consideration of the valve 
design. It would seem to me, if I were designing 341-2x4 1-2, 
I wouldn't use the same size valve unless the piston was the 
same. In that case the two valves might be different. I haven't 
figured out. If so. then the condition that he obtains from the 
speeds doesn't hold in accordance with the piston displacement ; 
rather the relative portions of bore. In other words, the valve 
of 4 x 5 3-4 may be bigger than the 4 1-2 x 4 1-2. 

Mr. Entz: The volume of the two engines is equal: the 41-2 
x 4 1-2 is exactly the same volume as the 4x5 3-4. The compari- 
son is also made by the same speed. It has been customary for 
designers to make their valves a certain percentage of their cyl- 
inder bore, and therefore I have assumed in this case that the 
engine is designed in that way. If the valve chamber, however, 
were made identical in each case so that the speed from the 
valve would be the same in each case the compression space in 
the long stroke would still be less, even with the valve chamber 
of the same size and the valve the same size : in each case the 
volumetric efficiency would be the same. As far as the balance 



of the engine goes — the revolutions per minute should be the 
same in each case. The square of the speed doesn't enter into 
the consideration. In one case the piston head has 25 per cent, 
less area than in the other; if the length of the piston would be 
made in proportion — and the unbalanced force is a question not 
only of the weight of the piston, but directly as the linear speed 
— the balance would be the same. 
President: Any further discussion? 

Mr. Trask: I would like to ask those present if there is any 
perceptible difference in the balance of the motor in lengthening 
the stroke of the motor. 

President: Mr. Entz, do you care to take that up? 

Mr. Entz : I think I covered that. In proportion to the stroke 
of a given number of revolutions per minute the stroke increases 
and the linear speed increases. 

Mr. Coffin : I believe that this is the second paper that 
we have had on the long versus short stroke gas engine, 
and in those papers we see occasionally such words as "prob- 
ably" and other terms of uncertainty. I know that I for one 
would like to see a paper on this subject expressed in actual 
figures, carried to the necessary number of decimal points, so 
that we may know and will not have to say "probably." I under- 
stand that one of our members was going to build two engines — 
single cylinder — both of 4 inch, and one of square proportion, as 
I remember it ; the other with a long stroke ; and I believe that 
it was the expression of that member that he would expect 
to find the highest efficiency in the short stroke motors. 

Mr. Perrin : I find that, for instance : We designed first a 
square motor, and we got a certain amount of speed out of it, 
on the track. And we increased the stroke of that and by chang- 
ing the gear ratio got as much speed on the track with the short- 
stroke as you could with the long-stroke motor ; that is, equal ad- 
justment. But the longer stroke motor makes the more roadable 
engine ; that is, for touring ; it goes better on the road. So that 
in our horsepower test it shows that with the proper proportion- 
ate speed that you will get as much horsepower with short 
stroke as with long stroke, but it gave a better engine for touring 
with the long stroke. That was the result. 

President : Mr. Perrin, you referred to long and short ; will 
you state what you mean by long? 

Mr. Perrin: Five and three-eighths bore square and the clear 
stroke in the first place. We increased that to 6 inches. That 
wouldn't be called a long stroke, as we speak of long strokes 
now. It was 5 3-8 square, and then 5 3-8 x 6. 

Mr. Whitman : Mr. A. J. White is here, and he is a builder 
of engines', we would be interested in his views on the subject. 

Mr. A. J. White: In addressing you, I would rather not go 
into this discussion. But we have recently lengthened our 
strokes considerably and with rather extraordinary results. We 
find that the longer stroke engine is much more efficient. It gives 
very much greater power. Now, in a concrete case : Last sea- 
son we were doing a little track racing and with an engine of 
90 bore. 110 stroke, we got a speed of about 84 miles an hour. 
And this season with an engine of 80 bore, 130 stroke, we have 
been doing 86, and I do not doubt that we shall reach 90 with- 
out any addition to the engine. It is very important, for the de- 
sign of the valves is a matter which is an exceedingly important 
one, and I don't see — I think the only sane method of getting 
at the valves is the speed and the gases through the valves — 
the inlet and exit. Of course, on all racing engines it is very diffi- 
cult to take an engine, say of 80 bore and 90 stroke, to compare 
with an engine of 80 bore and 130 stroke, because the 130 stroke 
is a much later engine, but at the same time we have been 
building now for fire engine work. We recently had a concrete 
case there, to deliver quite a number of engines of 1 10 mm. 
bore and we have been making all 130 stroke take this cylinder 
for pumping work. We found that we could just get the pres- 
sures that were required. N'ow we put another inch on to the 
stroke of that engine, and the engine absolutely played with the 
work. 

Prfsiuknt : Is Mr. Ferguson here? 
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Mr. Fergi/son : Well, last year we made a six-cylinder of 5 1-4 
bore by 5 1-2 stroke, and the horsepower we got was, at 1,000 
revolutions per minute. 73. For 1912 we are making a six- 
cylinder engine, 5-inch bore by 7-inch stroke, that gives 89 horse- 
power, at 1,000 revolutions per minute. Under the same test- 
ing conditions, that was 73 and this 90. Of course you have 
got to take the revolutions per minute per thousand feet piston 
speed. The 5 1-2 stroke was practically 1,100 revolutions per 
minute. That gives 80 horsepower. As to the 7-inch stroke, I 
haven't got here just what revolutions per minute that is for 
1,000 feet per minute. You know it is a similar number, and 
we have kept the car in the same gear so that the 5 x 7 is a 
more powerful proposition than the 51-4x5 1-2. 

President: The question of balance and troubles of that kind 
and lubrication? 

Mr. Ferguson: I think most of the strokes they have talked 
about are not long. The old proportion that we used was 4x5. 
We are not talking about long-stroke engines. They are simply 
increasing the proportion by finding the decimal relations and yet 
you say some got good results if you keep double the bore. 

President : Mr. Sweet, do you care to say anything about that? 
What ratio has your company developed? 

Mr. Sweet : No, I haven't anything to say. 

Mr. H. L. Horning : The question is up to us engine builders. 
While we haven't accomplished much, our method of going after 
it may be interesting to the engineer, and it is becoming more 
interesting to us. On examining the records of the society 
and a number of papers by engineers, we came to the conclusion 
that there was a certain speed at which nearly all motors of 
various ratios gave the maximum economy; there was also a 
speed at which the torque seemed to be best. The question 
came up to determine for this truck motor what was the speed 
of that motor in the truck, and we found that the speed which 
would correspond with about 950 speed was the correct one, and 
that therefore a stroke of 6 3-4 was about as close — that would 
cover not only a bore of 5 inches, but bores running down to 5 
inches. This thing particularly refers to commercial uses. The 
question as to balances that a number of gentlemen speak of, of 
course, is a serious one in using a long stroke, and the weight of 
the connecting rod and the piston is a serious one. Therefore, 
as motor makers, we are working it out, and I am sorry not to 
be able to give you results. We have adopted a stroke of 6 3-4 
because that stroke represented a piston speed of 000 feet per 
minute — the economical speed, and a speed which is ordinarily 
used. And after that we intend to use on this engine the various 
size bores ; the smaller engine being a 4, and the larger of 4 3-4. 
Therefore we can give a man a motor for small size work or 
one for a larger size. 

President: It is considered wise that the report of the Wheel 
Dimensions and Fastenings for Tires Division be heard. Would 
Mr. Kennedy please present the report. It was acted upon yes- 
terday by the standards committee and approved. (Here Mr. 
Kennedy read the report of the Wheel Dimensions and Fasten- 
ings for Tires Division, which was accepted.) 

Discussion on "Administrative Engineering and Sales- 
manship" 

President: You have heard the paper by Mr. Kennedy, and 
it is now before you for discussion. 

Mr. Slade : At the last monthly meeting of the Metropolitan 
Section of the S. A. E. in New York, when an informal dis- 
cussion was held on the subject of salesmanship and engineering, 
I was called upon to open the subject for discussion. I have read 
Mr. Kennedy's paper carefully and have made a few notes which 
T am glad to have the privilege of submitting for consideration. 
There are two points which I wish to present, not in opposition 
or destructive criticism of the paper, but in a measure supple- 
mentary to it. 

I believe that those of us who have been connected with the 
successful introduction or installation of commercial motor 
vehicles during the past few years are prepared to agree abso- 



lutely with Mr. Kennedy's views as to co-operation between the 
executive, the commercial engineer and the freight automobile 
salesman. 

Now, as to the two points which I want to bring out in this 
discussion. The first is this: 

The paper seems to treat of what I may term "Original instal- 
lations." By this I mean, where the customer is installing motor 
truck transportation to replace or supplement other transporta- 
tion methods, as horses and wagons, railroad freight or ex- 
press, water shipments, etc. In such cases the question is to a 
great extent the broad one of comparison of transportation 
methods in a general way, the motor truck being considered 
generally rather than specifically, whether the motor truck in 
general can supplant or supplement other methods of trans- 
portation with profit to the customer. In such cases, cultivating 
fresh soil, Mr. Kennedy's system should accomplish most satis- 
factory results. 

But consider for a moment a somewhat different case, where 
the customer already uses motor trucks, but of a type or size, 
or having features of design and construction which have not 
resulted in that customer securing the benefits which a more 
suitable installation would give him ; can he improve his truck 
installation by the use of more suitable vehicles? The sales- 
man, the man on the firing line; he is the member of the or- 
ganization who first comes into contact with that prospective 
customer. Will he be able to do his share of the work if he is 
equipped only with the limited technical knowledge and ex- 
perience which this paper indicates as being necessary? 

I believe not. Unless he is well informed as to the specific 
points of superiority or advantage which his product possesses 
over that already in the customer's service, he will not be able 
to pave the way for the commercial engineer and the executive 
to play their part in the transaction. 

The point then is this: The commercial vehicle salesman 
must know his machines far more intimately than this paper re- 
quires, and in my opinion it would be very desirable for him to 
spend some period, varying in length in accordance with cir- 
cumstances, in such of the departments of his factory where the 
necessary knowledge can be most quickly acquired. 

The second point I want to call attention to is the relationship 
between the commercial engineer and the designing engineer. 
This was not mentioned in the paper. The designer of a motor 
truck must build to meet the actual business requirements of the 
lines of business to which the sales department will dispose of 
the product. Now, how can the designing engineer know what 
to produce unless there is the closest co-operation between him 
and the commercial engineer? 

Team play in the motor truck business requires that these two 
members of the engineering force keep in close touch at all 
times. It seems unnecessary to elaborate this point before this 
audience as the many advantages of such co-operation appear 
perfectly obvious. 

President: Mr. Donaldson, have you anything you care to say 
along this line? 

Mr. Donaldson : The point to be borne in mind is 
whether a man wants to sell trucks or wants to sell transporta- 
tion. If he is to make a success, he must sell transportation. If 
he is going to sell something, he has got to know something about 
it. If he is a salesman that knows a truck will carry a certain 
size load, or if he is simply a construction engineer that knows 
the type of carbureter used and why it is used, that won't get 
him very far. The plan that Mr. Kennedy proposes is the most 
sensible one in the light of our present experience. If you have 
an engineer in the field that is just as competent to consider the 
construction of the machine. Mr. Kennedy calls him the com- 
mercial engineer: we might name him the installation engineer. 
As a- matter of fact, I believe one of the ultimate results in the 
progress of this work may be that the principal features of the 
design will be laid down by the installation engineer, and it will 
be up to the shop engineer to adopt the kind of construction that 
is applied to the features of the plan. The commercial engineer 
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may not be conversant with the methods in vogue in the shop, 
and by getting their co-operation, you will not only put out the 
right kind of vehicle, but you will be able to manufacture it eco- 
nomically. Of course, to those that have followed the truck 
business for a number of years, it seems absurd, the practice 
that is too widely followed of some one going out to sell the 
truck ; he hasn't the remotest idea of why he wants to sell it ex- 
cept that he wants to get the money for it. If you are going 
to found a solid business on such a basis as that, it is very 
strange. The technical is lost sight of by the comparison be- 
tween this field and the pleasure field. The situation is an en- 
tirely different one. The purposes of the car in many cases in 
the pleasure field are best known by the purchaser. In the case 
of the truck business, the purchaser knows absolutely nothing 
about it. He knows the machine will run, but of how they run to 
advantage for him he knows nothing whatever. If the man 
making the sale is neither competent himself nor is in touch 
with those that are competent and who can make an installation 
that will stick, the business has no real commercial foundation. 
The point, I think, in the discussion, that is an interesting one 
to the members of this society, is the very broad field that is 
rapidly growing for engineering ability in the truck business. I 
think too many engineers feel that their place is in the drafting 
office and in the shop; and as a matter of fact the engineer in 
the field, the installation engineer, can very often render much 
more effective service to his company than the man in the draft- 
ing room, who is simply a production engineer. 

President: May we have a few words from Mr. Whitney? 

Mr. E. R. Whitney: I have in our factory at the present 
time about ten men in hand along the lines suggested by Mr. 
Donaldson. Some of them are graduates of technical colleges 
We have one Cornell man; we have three or four graduates of 
the University of Pennsylvania, and so on. These men are 
working in overalls. They start in the paint shop. They learn 
how to mix paint. They learn why certain kinds of varnish and 
fillers are used. They go to the wood shop, the machine shop, 
the repair shop and wind up on the demonstrating force. 

The time is past when you can go out and sell trucks on a 
line of talk. The buying public is too wise. It is surprising 
the kind of questions that will be thrown at you, and it is sur- 
prising the amount of knowledge that the people who are buy- 
ing and using trucks have of the trucks themselves. A great 
many of them are owners of pleasure cars and you have got to 
get down and talk sense to them. The more engineering a sales- 
man has the farther he can get. The factory engineer cannot 
jump and run on to the call of half a dozen salesmen who may be 
scattered all over the country. 

President : Mr. Whitney made one remark that, appeals to 
me very strongly: Put your men into the repair shop to learn. 
My pet hobby is that one learns by mistakes, and that is where 
mistakes show up. If a problem be handed to me for solution. 
I go find a repair shop ; that is where I head for ; and there T 
can see where the mistakes are. 

Mr. Birdsall : I can only say that I agree with Mr. Kennedy's 
paper. It has always been a theory of mine that the salesman 
should be a technical or a semi-technical man. I think it is ab- 
solutely necessary that the salesman should be familiar with the 
simple mechanical construction of the truck, and with transpor- 
tation problems. The salesman has got to be able to answer all 
questions. T know in the big department stores in New York 
City that we have had some little experience with new trucks 
and transportation problems. Those people are very keen and 
they have got data on the cost of transportation, and ; f the 
salesman is not up on the subject he has a very slight chance 
of selling any trucks to those people. 

President: We have heard from various sides on this ques- 
tion. I would like to get an expression of opinion from those 
interested and who have actually produced trucks. 

Mr. Comner : Perhaps on this line of engineering transporta- 
tion for concerns, we have had some little experience and that 
duty has rather devolved upon me in the last six months to in- 



vestigate transportation conditions and analyze them and ad- 
vise with the merchant as to the proper car and the proper 
capacity and proper method of handling them. I do find, how- 
ever, a great objection on the part of the heads of the transpor- 
tation departments as to adopting the new method. It is revo- 
lutionary. Their routes have got to be changed ; their hours 
have got to be changed and everything is turned upside down to 
their minds. After we get a new installation on a few routes, 
they see the difference and it becomes easy to put in a new equip- 
ment. The close co-operation of the commercial engineer's de- 
partment, as taken from a user's standpoint, and the engineers 
in the drafting room, or producing engineers, is one of the most 
important functions that is 'to be performed in the manufac- 
ture of trucks. It is only by the experience of the user that we 
can learn to improve, and the closer that we stand in with the 
user, with his mechanical force, the sooner we can solve the 
problem of getting a more perfect machine to offer the public. 

Mr. Graham : In my present position I have come in contact 
with the engineers in the factories, and the engineers in the 
truck line as well as in the pleasure car. 

In going about from city to city, I have discovered these con- 
ditions to exist: The truck that will be perfectly satisfactory 
in New York City or in Boston might prove a total failure in 
Cincinnati or Pittsburg. The designing engineer, as he makes 
his original design, has perhaps been located in Detroit or the 
middle west, where the country is level. He has not taken into 
account the hills, and condition of paving, or say in the city of 
Cincinnati, where it is necessary to go to wharves or railroads 
where the streets are not always level ; and the fact that he has 
not taken these conditions into account has given him a design 
or he has produced a design, which is not satisfactory for all 
conditions that exist in different cities. As an illustration of 
that, the cab that we used in New York City was a foreign make, 
It was designed for the European cities and European roads. In 
New York City with our rough paving, in many ways it became 
the subject of further designing effort. 

It seems to me that this paper has opened the field for the 
right sort of co-operation between the selling and the production 
engineering end of the business which cannot help but produce 
pood results, and I think as we think over this problem which 
has been presented that we will find a good many ways in which 
the commercial engineer can be of assistance, and I think an- 
other thing will develop, and that is that a good many of our 
engineers who are to-day only perhaps partially successful as de- 
signing engineers would be eminently successful as commercial 
engineers. 

Mr. Moskovics : It seems to me that the most important com- 
mercial function is a trifle overlooked. That is, keeping the 
truck sold. 

Mr I andai' : It seems to me that the point brought out by 
Mr. Moskovics in regard to keeping the vehicles sold is really 
another phase of this problem, which is the so-called service de- 
partment, which has been installed by several of the truck 
makers, and the work of the commercial engineer has nothing to 
do with the service department which keeps the thing in shape. 

Mr. Firestone: Our experience has been very limited on 
trccks, but Mr. Kennedy's paper has some very good points to 
it. The commercial engineer, I take it, ought to sell to the pur- 
chaser that which he wants ; not a truck, but the truck that will 
fill the bill. I think that will go farther toward keeping the 
truck sold than just selling him a truck. Find out what his 
requirements are. and that requires a commercial engineer. We 
need more commercial engineers: men who will tell us what is 
demanded from the user of trucks. 

Mr. Kennedy : I would like to comment a little on the re- 
marks of Mr. Slade. I want to bring out the reason 
why it is not so very desirable to have the salesmen completely 
conversant with the technicalities of the machine. One of the 
reasons is that the salesman who has been given technical infor- 
mation generally runs off at a tangent. After a while he learns 
of the differences between the competitor's machine and his own. 
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and he becomes rather impressed with the superiority of the 
competitor's machine and says : "If you would only put on such 
a device or such a lever, I could sell the machine." And just as 
soon as the salesman is able to converse on the technicalities 
of the equipment, he begins to antagonize his competitor, to bring 
up a comparison between his own machine and his competitor's 
machine and instead of breeding confidence in the mind of the 
purchaser, he rather instills into the prospective purchaser's mind 
that the automobile business is not yet stable. 

In regard to selling additional machines where the equipment 
has first been put in. There is a case where the engineer ought 
to supplement the efforts of the salesman, and it is my idea 
that the engineer ought to co-operate with the salesman in such 
cases. There is nothing new in handling the business in the 
manner I suggest. 

However, I don't mean to say that the sales engineer can act 
altogether in the capacity of salesman in the truck business. I 
think it requires a good deal of tact and salesmanship to be 
able to approach the consumers and get into their confidence 
The engineer is too conscious; he is a man that is filled with a 
great many details, and the development of his mental capacity 
is a hindrance in getting into the organization where the stuff 
should be sold and being able to make a favorable impression 
upon the prospective purchaser. The salesman ought to be used 
in the truck field simply as an auxiliary to the administration, 
instead of depending upon the salesman in the truck field as h* 
is depended upon in the pleasure field. 

With regard to the influence of the commercial engineer on the 
designing engineer, I may say, where the point has been brought 
out, most of the trucks are designed in isolated locations. They 
may be designed in a large place like Detroit or Cleveland, but 
the majority of them are designed in small towns where the en- 
gineer seldom comes in contact with the majority of conditions 
that have to be contended with in the operation of vehicles. 

Most of the people with whom I have discussed this subject 
who are at the head of large administrations are of the opinion 
that it is not very good practice to have a chief engineer at the 
factory, since the chief engineer's function seems to be to con- 
tinually invent These men are commercial men; they put a 
certain amount of money into trucks and they want to see a 
return. The chief engineer at the factory, besides the standards, 
designs machines that are so radical as to interfere with the 
purpose of making money, and the real way seems to be to bring 
the critical information into the organization by means of the 
salesman and commercial engineer, and that the designing then 
ought to be done upon the conference method. 

Another advantage that this proposed system has, that if there 
is any inefficiency elsewhere in the organization, the efficiency 
likely to develop from the system proposed in the sales de- 
partment is bound to bring out the inefficiency that may exist 
elsewhere. Most of the truck manufacturers are at present in- 
terested in the sale of quantity machines. That is the truck 
they need in their business. 

It is in the large business that they can make the most money. 
They can afford to sell installations at very much less than the 
list price. The income from a quantity sale is very much greater 
than the same amount of trucks sold in a retail manner. The 
advantage of quantity installations is that the manufacturer is 
better protected in quantity installation than he is 1 'n a retail 
sale, because usually more time is given to the pro,, it operation 
of vehicles and the vehicles are operated under some intelligent 
direction and under conditions known to the manufacturer. 

Besides, that will very largely bring out any defects that exist 
in the trucks, and consequently the efficiency of the sales organi- 
zation will develop any inefficiency that may exist: if there is 
any defect in the truck it is bound to appear. 

Another important point is this : That by making the ad- 
ministration directly responsible for the sales, the salesman is 
relieved from the responsibility which is thrust upon him and 
which ought not to be placed under his direction, and usually 
under the existing conditions the administration largely depends 



upon the sales force to make good, and they never give it the 
same share of executive attention which they give the other de- 
partments of their business. 

There is one more point that I want to bring out, which has 
been touched upon by Mr. Graham. That is, one of the pur- 
poses I had in bringing this paper before the meeting was to 
bring to the notice of the engineers the fact that there is an- 
other field, perhaps a far more profitable field, at the commercial 
end rather than the designing end. Usually in an organization 
the executive or commercial man is considered superior to the 
engineer, although the engineer has devoted his entire life to 
his study. Yet in a small organization the business executive 
will get five thousand and the engineer will get three. The 
nearer the engineer can get to the business end of the organiza- 
tion, the more profitable it will be to him. 

Mr. Clayden : I notice here that there is nothing correspond- 
ing to the steam wagon, which is the most desirable vehicle for 
heavy work in England. I think I am right in saying that for 
loads of five tons, in the neighborhood of five tons, the steam 
wagon is so much more popular than the gasoline vehicle that 
that hardly amounts to anything over there. 

Lock Washer Recommendation Adopted 

The following recommendations of the Lock Washer Division 
were adopted as the final form of specification by the Society: 

We recommend lock washers of such dimensions that the out- 
side diameters of washers shall practically coincide with the long 
diameters of A. L. A. M. standard nuts, which are approxi- 
mately the short diameters of U. S. standard nuts. 

Inside diameters of washers shall be from 1-64" to 1-32" 
larger than bolt diameters. 

Complete dimensions as follows : 



Bolt dia. 


Lock Wash. Sec. 


Bolt dia. Lock Wash. Sec. 


3-16" 


i-i6"x 1-16" 


11-16" 


1-4" x 1-4" 


i-4 


5-64 x S-64 


3-4 


1-4 x 1-4 


S-16 


1-8 x 1-8 


7-8 


17-64 x 17-64 


3-8 


1-8 x 1-8 


1" 


5-16 x s-16 


7-16 


1 1-64 x 1 1-64 


1 1-8 


S-16 x 5-16 


1-8 


11-64 x 11-64 


1 1-4 


3-8 x 3-8 


9-16 


13-64 x 13-64 


13-8 


3-8 x 3-8 


5-8 


13-64 x 13-64 


1 1-2 


7-16 x 7-16 


Test : 


Temper — After compression to flat, 


reaction shall be 



sufficient to indicate necessary spring power, and on a subse- 
quent compression to flat shall manifest no appreciable loss in 
reaction. 

Toughness — 45 per cent, of the lock washer, including one end, 
shall be firmly secured in a vise, and 45 degrees, including the 
other end, shall be firmly secured between parallel jaws of a 
wrench. Movement of wrench at right angles to helical curve 
shall twist washer through 45 degrees without sign of fracture, 
and shall twist washer entirely apart within 135 degrees. 

As this test destroys the product, a few from a package shall 
determine the character of the remainder. 

Amendments to Lock Washer Specifications — As a number 
of the engineers regarded the sections adopted as correct where 
washers were to be used against iron or steel, but were too 
heavy, where washers were to be used against soft metal, the 
following specifications were added to the original as First 
Amendment : 

Amendment No. I : 

Bolt dia. Lock Wash. Sec. Bolt dia. Lock Wash. Sec. 



3-16" 


1-16" 


X 


3-64" 


9-16" 


13-64* 


X 


5-32 


1-4 


S-64 


X 


1-16 . 


5-8 


13-64 


X 


5-32 


5-i6 


1-8 


X 


3-32 


11-16 


1-4 


X 


3-16 


3-8 


1-8 


X 


3-32 


3-4 


1-4 


X 


3-16 


7-16 


11-64 


X 


1-8 


7-8 


17-64 


X 


3-16 


1-2 


11-64 




1-8 


1" 


S-16 


X 


1-4 



Amendment No. 2 — All lock washers shall be parallel faced 
sections and bulging or malformed ends must be avoided. 
(Continued on page 141 1.) 
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Report of Springs Division 

Recommendation of the Springs Division of the Standards Com- 
mittee of the Society of Automobile Engineers, as of date 
of June, 191 1. Besides a set of standard specifications in 
ordering springs, the nomenclature of the subject is illus- 
trated in a series of line draunngs. 

IT was decided to submit the recommendations below given as 
the first report of the Springs Division. The information col- 
lected on the forms sent the S. A. E. members includes too much 
material to be handled at this time. 

We here refer to nomenclature, follow with suggestions as to 
ordering, and conclude with subjects that we consider should 
receive immediate attention. 

Nomenclative 
A— Half elliptic. 

B— Elliptic; consists of: Top half, 
elliptic; bottom half, elliptic. Joined at 
ends by bolts. 

C— Scroll elliptic ; consists of : Top half, 
scroll; bottom half, elliptic. Joined at 
ends by shackles. 

D— Scroll elliptic (one end) ; consists 
of: Top half, scroll (one end); bottom 
half, elliptic. Joined at one end by bolt, 
at the other by shackle. 

E— Three-quarter scroll elliptic; con- 
sists of: Upper quarter, scroll, bottom, 
half elliptic. Joined at one end by 
shackle. 

F — Three-quarter elliptic; consists of: 
Upper quarter, elliptic; lower half, 
elliptic. Joined at both ends by bolts. 

G — Three-quarter coach; consists of: 
Upper quarter, elliptic: lower half, el- 
liptic and transverse spring. Joined at 
one end by bolt and to the transverse 
spring by shackles. Transverse meaning 
parallel to axle. 
H— Three-point suspension; consists of: Two side members, 
half elliptic, parallel to frame and half-elliptic transverse spring. 
Joined to transverse spring by shackles. 

I— Four-point suspension; consists of: Two side members, 
half elliptic, parallel to frame, and two half-elliptic transverse 
springs. Joined to transverse springs by shackles. 

Recommendations for Ordering Sprincs 
A— Give type of springs desired. Exercise great care to select 
types suited for purposes to which put. 
B — Specify material. 

C— Specify width of spring either by 000 or y A ". 

Standard Sizes 
Note— Pleasure cars— V/f, W", 2*. 2^". 2V2" , 3"- 
Commercial cars-2", 2%", *YS, 3", iV* ', 4*. \V*"- 

D— Number of leaves in gauge to be left to the spring-maker. 

E— Specify length in the following manner: 

On half elliptic give offset, stating length on both ends on 
straight line between holes in brackets. This should be given 
on all half elliptics. 

On elliptics, length center to center of eyes under full pas- 
senger of merchandise load. 

On full scroll, length center to center of eyes of lower half 
elliptic under full passenger or merchandise load. 

On three-quarter scroll, bottom half, give distance on straight 
line from hole of front bracket rear spring to point on frame 
vertical to rear axle. Top quarter distance on straight line 
from center hole in bracket holding upper quarter, to point verti- 
cal to rear eye of quarter under load. 

Shackles connecting bottom half to upper quarter must be 
vertical under load; spring seat on axle and on bracket holding 
upper quarter parallel under full load and parallel to floor line. 




Transverse spring, same length as half elliptic. 

Give length center to center of side member spring seat on 
three-point suspension and on other types, center of holes in 
fixed bracket to which shackles are connected. 

Three-point suspension, give distance on horizontal line paral- 
lel to frame between center of hole on front bracket rear spring 
and center of bracket supported by rear spring. 

Give overall opening under load of car, with and without pas- 
sengers. Opening on half elliptic to be from straight line 
through center of eyes to short leaf inclusive. 

On three-quarter scroll, give distance from spring seat to 
spring seat or bracket holding upper quarter. 

Do not give depth of scroll. 

Give clearance under load with passengers, in front of two 
nearest striking points and position relative to rear axle. 
Give center of load front relative to front axle. 
Give center of load rear relative to rear axle. 
State whether spring takes driving. 
Give number of passengers. 
On trucks give merchandise load. 

Give load with and without passengers on each spring (not 
pairs). 

With three-point suspension in rear give weight on total plat- 
form. 

Flexibility 
Give average deflection per 100 pounds. 

Features to be Left to Spring-maker 
Eye up or down, in or out. 
Spacing of leaves. 

Position of rebound clip, except on front springs to avoid 
contact with tire on other parts. 

State whether shackles are under compression or tension and 
length of shackle used. 

Bushings — Bronze or steel, wall. 

£y<?J— Width of bar ± 0.005". One leaf to form eye on truck 
or pleasure car springs. 

Nibs—H used, to be H" diameter: H" C to C where two are 
used. Head cn center bolt of stud to be fillister style. 
Center bolt sizes — *Recommended : 

Pleasure cars— up to 2", 5/16" ) Vi" diameter head. 

2%" to 3". H" i V2" high head. 
Commercial cars— 2", 5/16"; Y%" diameter X V" head. 

2J4" to 2^", W, H" diameter X V2" head. 
3" to 3 l A", 7/i6* ; H" diameter X W head. 
4" to 4V2", Yz" ; H" diameter X ]A" head. 
Oilers— Standard thread — l A" pipe.* 
Rebound clips — Recommended in all cases. 
Limits— Bore of bushing o to + 0.005". 

Bore of eye o to + 0.005". 
Thread— A. L. A. M. 
Nuts — Hex. or slab oval. 

A. C. Bergmann, Chairman. A. C. Schulz, 

Christian Girl, R. L. Margan, 

W. H. Son, G. S. Case, 

E. K. Rowland, Springs Division. 



Report of Ball and Roller 
Bearings Division 

Being the preliminary report {for discussion only) of th* Ball 
and Roller Bearings Division of the Standards Committee 
of the Society of Automobile Engineers, as of date of Janu- 
ary 11, 191 1. 

BALL BEARINGS— The sizes adopted by the annular ball- 
bearing producers shall be recognized as standard for ball 
bearings as to bore, outside diameter and width. An official 
table (Ball Bearings Standards A) is given below. 

•There has been some difference of opinion on these items, and 

discussion on them is particularly requested. 
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Short Type Roller Bearings— For short type roller bearings, 
whether plain or tapered, the same sizes of bore and outside 
diameter as for annular ball bearings shall be standard. 

Length of Long Ball and Roller Bearings— No effort is 
considered advisable at the present time to standardize the 
length of the so-called long ball or roller bearings. 

Ball Bearings Standard of Capacity — The standard of capa- 
city of ball bearings shall be as given in the table "Ball Bear- 
ings Standards A." 

Outside and Inside Corners — The corners at the bore of the 
inner race shall correspond to the dimensions given in the at- 
tached official table (Ball Bearings Standards A). The corners 
of the outside race shall be rounded or chamfered not less than 
0.04 in. 

♦Standard of Capacity — Attention is called to the fact that 
the capacities given in the above tables are based upon ball bear- 
ings manufactured of suitable workmanship and of suitable 
material and running at uniform speed and uniform radial load, 
not exceeding 500 revolutions per minute. 

It is further suggested in explanation of the load standards 

BALL BEARINGS STANDARD A 

LIGHT SBRIES 



BALL BEARINGS STANDARD A 

MEDIUM SERIBS 



No. of 
Bear- 
ing. 




Bore | 
Inches 


Diameter 


Width 


Comer at 
bore of inner 
race 


1 

1 Radial 
(Load 
in Lbs. 


Mm. 


Mm. 


Inches. 


Mm. 


Inches 


Mm 


Inches 


200 


10 


0.3937oi 


30 


1.18110 


9 


0.35433 


1 


0.04 


120 


201 


12 


0.47244 


32 


1.25984 


10 


0.39370 


1 


0.04 


140 


202 


15 


0.590551 


35 


1.37795 


11 


0.43307 


1 


0.04 


160 


203 


17 


0.66939] 


40 


1.S7481 


12 


0.47244 


1 


0.04 


250 


204 


20 


0.78740! 


47 


1.85040 


14 


0.55118 


1 


0.04 


320 


205 


25 


0.98425; 


52 


2.04735 


15 


0.59055 


1 


0.04 


350 


206 


30 


1.18110 


62 


2.44095 


16 


0.62992 


1 


0.04 


550 


207 


35 


1.37795 1 


72 


2.83465 


17 


0.66929 


1 


0.04 


600 


208 


40 


1. 57481 1 


80 


3. 14962 


18 


0.70866 


2 


0.08 


860 


209 


45 


1.77166 


85 


3.34647 


19 


0.74803 


2 


0.08 


950 


210 


SO 


1.96851 


90 


3.54332! 


20 


0. 78740 


2 


0.08 


1000 


211 


55' 


2. 165361 


100 


3 .937021 


21 


0.82677 


2 


0.08 


1160 


212 


60 


2.362211 


110 


4.33072; 


22 


0.86614 


2 


0.08 


1550 


213 


65 


2.55906 


120 


4.724431 


23 


0.90551 


2 


0.08 


1670 


214 


70 


2.75591 


125 


4.92128i 


24 


0.94488 


2 


0.08 


1820 


215 


75 


2.952771 


•130 


5. 11813 


25 


0.98425 


2 


0.08 


2130 


216 


80 


3 . 14962! 


140 


5.51183] 


26 


1 . 02362 


3 


0.12 


2650 


217 


85 


3.34647! 


150 


5.90554 


28 


1 . 10236 


3 


0.12 


2850 


218 


90 


3.54332! 


160 


6.29924 


30 


1. 18110 


3 


0.12 


3400 


219 


95 


3.74017! 


170 


6.69294 1 


32 


1.25984 


3 


0. 12 


3750 


220 


100 


3.93702 


180 


7.08664 


34 


1.33858 


3 


0. 12 


3950 


221 1105 


4. 13387 


190 


7.48035 


36 


1.41732 


3 


0. 12 


4600 


222 


110 


4.330721 


200 


7.874051 

1 


38 


1.49607 


3 


0. 12 


5000 



No. of ! 



Bore 



Diameter 



Width 



Corner at 
bore of inner 
race 



Deal- 
ing. | 


Mm. 


Inches 


Mm. 


Inches. 


Mm. 


Inches 


Mm. 


Inches 




300 


10 


0.39370 


35 


1 


37795 


11 


0 


43307 


1 


0 


04 


200 


301 


12 


0.47244 


37 


1 


45669 


12 


0 


47244 


1 


0 


04 


240 


302 


15 


O.S9055 


42 


1 


65355 


13 


0 


51181 


1 


0 


04 


280 


303 


17 


0.66929 


47 


1 


85040 


14 


0 


55118 


1 


0 


04 


370 


304 


20 


0.78740 


52 


2 


04725 


15 


0 


59055 


1 


0 


04 


440 


305 


25 


0.98425 


62 


2 


44195 


17 


0 


66929 


1 


0 


04 


620 


306 


30 


1. 18110 


72 


2 


83465 


19 


0 


74803 


2 


0 


08 


860 


307 


35 


1.37795 


80 


3 


14962 


21 


0 


82677 


2 


0 


08 


1 100 


308 


40 


1.57481 


90 


3 


54332 


23 


0 


90551 


2 


0 


08 


1450 


309 


45 


1.77166 


100 


3 


93702 


25 


0 


98425 


2 


0 


08 


1750 


310 


50 


1.96851 


110 


4 


33072 


27 


1 


06299 


2 


0 


08 


2100 


311 


55 


2.165361 120. 4 


72443 


29 


1 


14173 


2 


0 


08 


2400 


312 


60 


2.36221 


130 


5 


11813 


31 


1 


22047 




0 


08 


2800 


313 


65 


2.55906 


140 


5 


51183 


33 




29921 


I 


0 


12 


3300 


314 


70 


2.75S91 


150. 5 


90554 


35 




37795 




0 


12 


4000 


315 


75 


2.95277 


160 


6 


29924 


37 


1 


45669 


3 


0 


12 


4400 


316 


80 


3 . 14962 


170 


6 


69294 


39 


1 


53544 


3 


0 


12 


5000 


317 


85 


3.34647 


180 


7 


08664 


41 


1 


61418 


s 


0 


12 


5700 


318 


90 


3.54332 


190 


7 


48035 


43 


1 


69292 




0 


12 


6400 


319 


95 


3.74017 


200 


7 


87405 


45 


1 


77166 


3 


0 


12 


7000 


320 


100 


3.93702 


215 


8 


46460 


47 


1 


85040 


3 


0 


12 


7700 


321 


105 


4. 13387 


225 


8 


85830 


49 


1 


92914 


3 


0 


12 


8400 


322 


no 


4.33072 


240 


9 


44886 


50 


1 


96851 


3 


0 


12 


10000 



BALL BEARINGS STANDARD A 

HEAVY SBRIES 



Radial 
Load 
in Lbs. 



No. of 




Bore 


Diameter 


Width 


Corner at 
bore of inner 
race 


Radial 
Load 
in Lbs. 


Bear- 
ing. 


Mm. 


Inches 


1 

Mm. 


Inches. 


Mm. 


Inches 


Mm. 


Inches 


403 


17 


0 


66929 


62 1 


2 


44095 


17 


0 


66929 


1 


0.04 


850 


404 


20 


0 


78740 


72| 


2 


83465 


19 


0 


74803 


2 


0.08 


1050 


405 


25 


0 


98425 


80] 


3 


14962 


21 


0 


82677 


2 


0.08 


1320 


406 


30 


1 


18110 


90! 


3 


54332 


23 


0 


90551 


2 


0.08 


1600 


407 


35 


1 


37799 


100! 


3 


93 702 


25 


0 


98425 


2 


0.08 


1900 


408 


40 


1 


57481 


1101 


4 


33072 


27 




06299 


2 


0.08 


2200 


409 


45 




77160 


120: 


4 


72443 


29 


1 


14173 


2 


0.08 


2500 


410 


50 




96851 


130i 


5 


11813 


31 


1 


22047 


2 


0.08 


3400 


411 


55 


2 


16536 


140 


5 


51183 


•33 


1 


29921 


3 


0.12 


3900 


412 


60 


2 


36221 


150' 


5 


90554 


35 


1 


37795 


3 


0.12 


4400 


413 


65 


2 


55906 


160' 


6 


29924 


37 


1 


45669 


3 


0.12 


4900 


414 


70 


2 


75591 


180' 


7 


08664 


42 


1 


65355 


3 


0. 12 


6200 


415 


75 


2 


95277 


190 


7 


48035 


45 


1 


77160 


3 


0.12 


6600 


416 


80 


3 


14962 


200 


7 


87405 


48 


1 


88977 


I 


0.12 


7300 


417 


85 


3 


34647 


2101 


8 


26775 


52 


2 


04725 




0. 12 


8580 


418 


90 


3 


54332 


2251 


8 


85830 


54 


2 


12599 


3 


0.12 


10000 


419 


95 


3 


74017 


2501 


9 


84256 


55 


2 


16536 


3 


0.12 


11880 


420 


100 


3 


93702 


265 


10 


43311 


60 


2 


36221 


3 


0.12 


14000 



that it cannot be expected that all conditions will be covered 
by the loads given. For conditions of shock, axial thrust, and 



LIMITS OF TOLERANCE, CHANGING ACCORDING TO SIZE, ADVOCATED BY SEVERAL MAKERS OF BALL BEARINGS 



Outer 
Race 
Diameter 


S. A. E. Jan. 
1911 


Bearing 
Ko. 


Plus 
Limit 




Minus 
Limit 


Total 
Limit 


100 204 

inc. 
300-303 
103-21$ I 
304-313 } 
403-111 J 
217-122 
314-313 
413-116 


j . 0005 

.0005 
A W 
.0005 


.0005 

.001 

.0015 


.001 

.0015 

.002 


BORE 








300-304 
300-303 


.001 


0 


.001 


205-216 
304-313 
403-411 
117-433 
314-319 
412-416 


.001 
.001 


0 
0 


.001 
.001 


WIDTH 








300-204 
300-303 


0 


.002 


.002 


305-216 
304-313 
403-411 
217-222 
314-313 
412-416 


0 
0 


.004 
.006 


.004 
.006 



Hess Bright 



Timken 



Mi- 



Total 



.0006 



Plus 



.001 



Mi- 
nus 



Total 



.001 



Fafnir 
W. Hasselkus 



Plus 



Mi- 
nus 



.0002 .0002 



.0002 
.0002 
.0002 

0 
0 
0 



.0012 

.0004 
.0004 
.0004 

.002 
.002 
.002 



.0008:1.001 

.0012 .001 



.0006 
.0006 



0 1.001 .0003 .0005 .0008 



.001 .0005 .0010 .0015 



.001 
.001 



.0006 .001 

.002 
.002 
.002 



.001 
.001 



0 .001 



.0003 
.0003 
.0003 

. .0 
0 
0 



.0002 
.0003 
.0003 

.002 
.004 

.006 



.0005 
.0006 
.0006 

.002 
.004 
.006 



.0012 .0012 .0001 .0001 .0002 0 .0003 .0003 



S. K. F. Co. 


F. H. Poor 




Mi- 




Plus 


nus 


Total 


0 


.0008 


.0008 


0 


.0008 


.0008 


0 


.0012 


.0012 


.0002 


.0004 


.0006 


.0002 


.0004 


.0006 


.0002 


.0004 


.0006 





















Standard Roller 
Bearing Co. 
H. M. Hanks 



Mi- 



Recommended by 

Users 
Warner Gear Co. 
C. E Davis 



Mi- 



. R. Shepard 



.0001 



.0001 .0002 



.0003 .0003 
.0003 '.0003 



Plus 



.0001 
.0001 

. .0 
0 
0 



0001 



.0002 



.0001 .0002 
.0001 .0002 



.002 
.002 
.002 



.002 
.002 
.002 



.0005 



.0005 .0002 



.0005 .0005 .0002 



.0005 



.0005 



.0002 

.001 
.001 
.001 
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.0006 
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.002 
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Dimension* A*A 3 -B 3 B 3 
art taken at right angles 
to A A.-B Bi 



Dimensions A & B i 
Uken V'from edfl* 

Dimension* CAD are taken 
at centre of rice v\v 



ff 




Measurement! necessary in checking ball bear- 
ings 



a combination of the 
two, greater factors 
of safety will have to 
be used. 

Tolerance — The 
Division has received 
the statement appear- 
ing on the previous 
page of limits worked 
to by various bearing 
manufacturers, which 
are given in parallel 
with the limits men- 
tioned in the first re- 
port of this Division. 

Before making 
further recommenda- 
tion as to tolerance in 



the measurements in question, it is the intention of the Division 
to have the measurements shown in the figure above, made by an 
authority. 

David Ferguson, Chairman. 
D. F. Graham, 
W. P. Kennedy, 
Henry Hess, 



A. P. Sloan, Jr., 
H. W. Alden, 
Howard Marmon, 
V. E. Lacy, Jr. 



A. L. RlKER, 



Ball and Roller Bearing Division. 



Report of the Carbureter 
Division 

Being the recommendation of the Carbureter Division of the 
Standards Committee of the Society of Automobile En- 
gineers, as of date of June, 191 1, including a number of 
drawings of carbureter flanges and a tabulation of im- 
portant dimensions. 

FLANGES — The Carbureter Division herewith submits draw- 
ings showing carbureter flanges ranging from V to 3", and 
tabulation of important dimensions governing standardization. 
The points involved have been carefully gone over, including 

consideration of the 
carbureter flange 
dimensions of prin- 
cipal carbureter man- 
ufacturers. We be- 
lieve that the dimen- 
sions given on the 
drawings are well 
suited to be standard. 

Nominal and 
Actual Sizes of 
Openings — In most 
instances the actual 
opening in the car- 
bureter flange is %" 
greater in diameter 
than the size by which 
the carbureter is 
known ; for example, 
an inch carbureter 
has, as a rule, an 
opening i^s" in diam- 
eter. Some manufac- 
turers use openings 
which are 3/16" in 
excess of the nominal 
carbureter size. 
Suggestions for standard sites of carbureter Therefore e X t r e m e 

flanges cases have been taken 




and gasket widths laid out accordingly. This is one of the es- 
sential features of carbureter flange design. 

The flanges shown indicate a minimum gasket width of 11/32" 
on sizes ranging from ->4" to inclusive; on the i}4" size, a 
minimum gasket width of 13/32"; on the and 2" sizes, a 
minimum gasket width of 15/32"; on the 2'A" size, a minimum 
gasket width of 17/32", and on the 3" size, a minimum gasket 
width of M". 

Bolt Spacing — The spacing of the attaching bolts is such that 
United States standard cap screws can be used, allowing for 
sufficient clearance between the head of the cap screw and 
the outside diameter of the intake manifold, assuming that the 
inside diameter of the manifold does not exceed the actual open- 
ing of the carbureter and a reasonable wall thickness of the 
manifold. 

U. S. Standard Thread in Flanges — Tapped holes in the 
flanges have been indicated, specifying U. S. standard threads. 
The length of the tapped hole should be at least one and 
one-half times the diameter of the bolt. This method of at- 
taching has proven absolutely satisfactory in practice, and is 
the most simple and inexpensive method of attaching the 
carbureter. 

In the larger sizes, say from 2J4" up, it is common practice to 
use either three or four attaching screws, to which there would 
seem to be no objection. However, some manufacturers are 
furnishing carbureters as large as 3" with the two-screw flange, 
and are having no difficulty with them so far as is known. 

Gasoline and Hot-Water Connec- 
tions — In gasoline and hot-water con- 
nections the flared tube union is in favor 
for the following reasons : First, no pack- 
ing is necessary; second, repairing is 
easy; moreover, it is more easily made 
than almost any other type, and certainly 
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Diagram and tabulation of important dimensions governing carbureter 
standardization 

is very inexpensive. Any union requiring a soldered joint is a 
rather unsafe proposition and at times quite difficult to repair, 
especially on the road. 

Healthy dimensions are used throughout, especially on the 
flared union nut, which is to be of sufficient length to properly 
guide the tube, to relieve the joint of any strain, and to permit 
of the use of a rubber tube over the entire pipe and union, as 
extra assurance against leakage of gasoline from broken pipes. 

The thread diameter and hexagonal portion of union nut are 
to be of such dimensions that neither will be damaged in draw- 
ing up with the wrench. 

Instead of threading a portion of the float chamber and hot- 
water jacket, a nipple has been suggested, for the reason that 
some manufacturers may desire to use larger gasoline and hot- 
water pipes, in which case it would only be necessary for the 
carbureter manufacturer to tap the hole in the float chamber or 
hot-water jacket the proper size to take the nipple used in con- 
nection with the desired size of tube. 

Size of Pipe or Tube— In view of the fact that some automo- 
bile manufacturers use larger gasoline pipes than others, it is 
believed that it will be impossible to adopt any standard size of 
pipe or tube for a given size of carbureter. We are informed 
that one company is considering increasing the size of their 
gasoline pipe from y." in Y%'. 
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Gasoline Shut-Off Cock — The flared tube type of union is 
also recommended for use on the gasoline shut-off cock. The 
drawing given herewith shows a }i" O. D. gasoline line. The 
position of the shut-off cock when open is indicated. 

Throttle Lever — It is, in our opinion, possible to adopt a 
uniform diameter and thickness of boss to which the connection 
(ball-joint or clevis) is attached for connecting to the steering 
gear or accelerator pedal. It seems to be the consensus of opin- 
ion that the minimum length should be decided on, and that 
the longer levers should advance by quarter-inches. 

There are, however, a number of opinions regarding the size 
of hole indicated by H on the drawing given herewith. One 
view is that this should be 1/64" greater than the diameter of the 
pin or bolt which passes through the same. These pins or bolts 
are in most cases in diameter. The thickness of the boss in- 
dicated by G is 9/32". 

G. G. Behn, Chairman, Howard Marmon, 

George M. Holley, E. E. Sweet, 

J. G. Sterling, C. W. Stiger, 

Carbureter Division. 



CARBURETOR TO GASOLINE UNE CONNECTION 




CARBURETOR HOT WATER CONNECTION 
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Diagrams and tabulation of important dimensions governing standardization 
of hot water and gasoline connections to the carbureter 



Report on Aluminum and 
Copper Alloys 

Being the second report on Specifications of the Aluminum and 
Copper Alloys Divison of the Standards Committee of the 
Society of Automobile Engineers, as of date of June, 191 1, 
and subject to the vote of the Standards Committee. 
Babbitt Metal — Specification No. 24 

Tin 84.00% 

Antimony 9.00% 

Copper 7.00% 

A VARIATION of 1 per cent, either way will be permissible 
in the tin, and .5 per cent, either way will be permissible in 
the antimony and copper. The use of other than virgin metals 
is prohibited. No impurity will be permitted other thaj lead, 
and that not in excess of .25 per cent. 




Gasoline shut-off cock (shown in open position) 



Note : This grade 
of babbitt is special 
owing to the large 
amount of copper 
contained therein. It 
is used for the con- 
necting-rod linings of 
motor bearings, or 
any service where ma- 
chinery designers are 
confronted with se- 
vere operating condi- 
tions. 

White Brass — Specification No. 25 

Copper 3.00 to 6.00% 

Tin, not less than 65.00% 

Zinc 28.00 to 30.00% 

Metal with more than .25 per cent, impurities may be rejected. 
Note : This alloy gives good results in automobile engines, but 
provision should be made to have it generously lubricated. 
Phosphor Bronze Bearing Metal — Specification No. 26 

Copper 80.00% 

,Tin 10.00% 

Lead 10.00% 

Phosphorus 0.05 to 0.25% 

Impurities in excess of .25 per cent, will not be permitted. 
Note : This is a metal similar to that specified by many railroads 
for various purposes. It is an excellent composition where good 
anti-friction qualities are desired, standing up exceedingly well 
under heavy loads and severe usage. It should be used only 
against hardened steel in automobile construction. 

Red Brass — Specification No. 27 

Copper 85.00% 

Tin 5.00% 

Lead 5 00% 

Zinc 5.00% 

A tolerance of 1 per cent, plus or minus will be allowed in the 
above. Impurities of over .25 per cent, will not be permitted. 

Note : A high grade of composition metal, and an excellent 
bearing where speed and pressure are not excessive. Largely 
used for light castings, and possesses good machining qualities 
Yellow Brass — Specification No. 28 

Copper 62.00 to 65.00% 

Lead 2.00 to 4.00% 

Zinc 36.00 to 31.00% 

Total impurities in excess of .50 per cent, will not be permitted. 
Note: This alloy represents a high grade of yellow brass; is 
tough and possesses good machining qualities. Its use is sug- 
gested in preference to ordinary commercial yellow brass castings 
which are, generally speaking, a miscellaneous assortment of 
mixtures, some of them containing considerable amounts of iron 
(from one to three per cent.). This is very undesirable, as it 
renders the castings liable to blow-holes, hard spots and, in some 
cases, small particles 
of metallic iron. 
Cast Manganese 
Bronze — Specifica- 
tion No. 29 
Manganese bronze 
is understood to mean 
a metal constituted 
principally of copper 
and zinc in the ap- 
proximate proportion 
of 60 to 40, iron being 
present in small and 
manganese in vari- 
able quantities. Main 
dependence will be 
placed upon physical 
specifications. 




Form of Throttle 



— ») a 
h (Size of Hole) 



Diagram for use in preparing uniform throttle 
lever dimensions 
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Lbs. 

Tensile Strength 60,000 

Yield Point 30,000 

Elongation in 2 inches 20% 



Note: Manganese bronze is of value for castings where 
strength and toughness are required. Specifications are not 
severe, being easily met by all makers of quality castings. Test 
coupons should be attached to castings made in the sand, the 
use of chills, special sand, or artificial methods of cooling being 
prohibited. This precaution prevents the use of inferior metals. 
Aluminum Alloys — Specification No. 30 (Aluminum Alloy 

No. 1) 

Aluminum, not less than 90.00% 

Copper ■. 8.50 to 7.00% 

Total impurities shall not exceed 1.5 per cent. No other ele- 
ment than carbon, silicon, iron and manganese shall be allowed. 

Note: This is one of the lightest of the aluminum alloys, pos- 
sessing a high degree of strength, and can be used where a tough, 
light alloy of these characteristics is required in automobile 
construction. 

Aluminum Alloy No. 2 — Specification No. 31. 



Aluminum, not less than 80.00% 

Zinc, not over 15.00% 

Copper, between 2.00 and 3.00% 

Manganese, not to exceed 0.40% 



Total impurities shall not exceed 1.65 per cent., of which not 
more than 0.50 per cent, should be silicon, not more than IjOO 
per cent, iron, and not more than 0.15 per cent. lead. 

Note : This mixture possesses strength, closeness of grain, and 
can be cast solid and free from blow-holes. It is a light metal, its 
specific gravity being in the neighborhood of 3.00. 

Aluminum Alloy No. 3 — Specification No. 32. 

Aluminum 65.00% 

Zinc 35.00% 

Total impurities in excess of 1.65 per cent, will not be per- 
mitted. 

Note : This is a mixture that can be used where cheap castings 
not to be subjected to any great strains are desired. It is a 
desirable mixture for flat plates, foot-boards, running boards, 
etc. It is quite brittle and will not equal in toughness or 
strength Nos. 30 and 31. 

On aluminum alloys the standard specimen of reference shall 
be the same as indicated for Standard Steel Tensile Test Speci- 
men. Test piece shall be tested with the skin on. We recom- 
mend a test bar 1-2 inch in diameter at the breaking section and 
filleted to a 3-4-inch diameter threaded end. Fillet should extend 
for at least 3-8 inch. Test bar to be attached to casting, use of 
chills or other artificial means of cooling being prohibited. 

It seems unwise at this time to specify physical characteristics 
for the various metals. The idea is that competing manufacturers 
may name what they will guarantee with the standard specimen. 
Wm. H. Bare, Chairman. George M. Holley. 

George W. Dunham. S. P. Wetherill, Jr. 

B. D. Gray. F. W. Cooke. 

J. J. Aull. Thos. J. Fay. 

E. S. Fretz. H. W. Gillett. 

Aluminum and Copper Alloys Division. 

Report of the Nomencla- 
ture Division 

Being the preliminary report (for discussion only) of the 
Nomenclature Division of the Standards Committee of the 
Society of Automobile Engineers, as of date of June, 191 1. 
The report considers a uniform nomenclature of motor car 
parts in am orderly way, dividing the subject into four as- 
semblies — power plant, transmission system, running gear 
and control system — and subdividing these into numerous 
sub-assemblies. 

THE Nomenclature Division begs to present its report here- 
with. The Division held five meetings, two in December 



and the others on April 28, May 5 and May 12 of this year. 

Assemblies and Sub-Assemblies. — In taking up the work 
assigned to it the Division first divided the complete gasoline 
automobile chassis into a number of assemblies, and these into 
sub-assemblies. Names were then selected for all of the princi- 
pal parts found in gasoline automobiles of what may be termed 
standard construction. In the selection of these names or terms, 
the Division made constant reference to the instruction books 
and parts lists issued by various motor car manufacturers, it 
being the understanding that the chief object of the work was 
to compile a list of terms for use in working up parts lists. It 
was found, however, that there is great diversity in the terms 
employed in these lists and instruction books. As far as pos- 
sible descriptive terms were selected, but the advantage of brevity 
was also kept in mind. Further, the Division made it a point 
to select terms of considerable broadness for all such parts as 
may differ widely in construction. 

Example of Selection of Term. — For instance, the drop 
forgings which are secured to the ends of tubular front axles 
and to which the steering knuckles are pivoted, are generally in 
the form of yokes, and are then properly referred to as steering 
yokes. However, in some cases the arrangement of the steering 
axle is reversed, the knuckle being developed in the form of a 
yoke and the axle end being merely a T-piece. In order to 
cover all possible constructions by means of a single term, the 
expression "Steering head" was adopted. No definitions of the 
terms are given, as they are all believed to be self-explanatory. 

The list of terms suggested for adoption is as follows. 

(Signed) P. M. Heldt, Chairman. 
" A. L. McMurtry. 
Thos. J. Fay. 
A. H. Whiting. 
'• Joseph Schaeffers. 

Power Plant. 

Fuel System — Fuel tanks, fuel supply and strainer, intake 
manifold, carbureter, throttle, hot-air supply, pressure regulator 
or pump, gauge, pressure hand pump. 

Ignition SYSTEM-^Magneto, battery, switches, spark plugs, 
coil, cables, high-tension distributer and timer. 

Cooling System— Pump, radiator, pipes, fan. 

Lubricating System — Tank, pump or pumps, pressure regu- 
lator, gauge, oil leads, sight feeds. 

Motor — Piston — Head, wall, ring grooves, oil grooves, piston 
flange, piston rings boss, piston pin, piston pin lock, piston 
pin bushing. Connecting-rod — Connecting-rod, crank-pin bear- 
ing, upper half ; crank-pin bearing, lower half ; connecting- 
rod cap, connecting-rod stud — nut and lock, connecting-rod oil- 
scoop. Valves and valve springs — Inlet valve, inlet valve spring, 
inlet valve spring seat, inlet valve spring seat key, exhaust valve, 
exhaust valve spring seat, exhaust valve spring seat key, valve 
rocker-arm, valve rocker-arm pin, valve rocker-arm pin lock, 
valve rocker-arm fulcrum clevis. Cylinders — Water-jacket 
covers and gaskets, inlet plug, exhaust plug, petcock. Crank-case 
assembly — Crank-case, crank-shaft, flywheel, starting-crank, 
bearings, crank-shaft ends, crank-shaft gear — camgear, crank- 
shaft starting ratchet — pin, flywheel, flywheel studs, flywheel key, 
flywheel clutch stud — housing, starting-crank, starting-crank 
handle, starting-crank shaft, starting-crank shaft sleeve, start- 
ing-crank bearing — housing, starting-crank retainer, starting- 
crank spring. Camshaft — Push-rods, Push-rod springs, rocker- 
arms, accessory drive. Manifolds — Inlet, exhaust. Exhaust 
system — Exhaust pipe, cut-out, muffler. 

Transmission System. 
Transmission — Care— Upper-half, Lower-half, cover, end- 
plate. Shafts— Driving pinion, countershaft, driven shaft, 
countershaft main gear, countershaft first gear, countershaft sec- 
ond gear, countershaft third gear, countershaft reverse gear. 
Gears — Sliding first (low speed), sliding second, sliding third, 
reverse idler, shifter rod, shifter fork. Bearings — Main forward, 
main rear, countershaft forward, countershaft rear, idler bush- 
ing. 
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Propeller-Shaft Assembly — Forward universal joint, rear 
universal joint, propeller-shaft, rear end tube, forward end tube, 
tube hanger. Jack shaft assembly — Differential and driving 
gear (see rear axle), right and left differential bearings, right 
and left differential shafts, differential shaft casing, jack shaft 
hangers, sprocket pinion, hub, center, right and left drive chain. 

Clutch Assembly — Cone — Spring adjusting screw, thrust col- 
lar, male cone, female cone, facing spring, clutch spring, clutch 
sleeve, clutch collar, clutch yoke, clutch coupling. Multiple disc — 
Driving disc, driven disc, end plate, inner drum, outer drum, 
spring, spring adjusting screw, thrust collar, yoke, coupling. 
Expanding or contracting — Drum, band, facing, spring, spring 
adjusting screw, collar, yoke, coupling, expander — contractor. 
Running Gear 

Rear Axle Assembly — Axle outer bearings, right and left 
driving shafts, driving-gear housing, cover, right and left axle 
tubes and spring seat brake support, radius rod and radius ad- 
justment for same. Housing — Torsion bar, torsion bar links, 
torsion bar springs. Differential— Right, left and thrust bearing, 
right and left case, spider, pinions, pinion studs, gears. Driving 
gear — Pinion, pinion shaft, forward bearing, rear bearing, thrust 
bearing, adjusting screw, adjusting screw lock. 

Front Axle Assembly— Front axle, steering head, right and 
left knuckles, knuckle pin, knuckle pin bushing, knuckle spindle, 
right and left knuckle arm, knuckle thrust, tie rod, tie rod end, 
drag rod. 

Frame— Right and left side bar; first immediate, second im- 
mediate, rear and front cross bars, front hanger and rear hanger 
front spring, front hanger and rear hanger rear spring, right and 
left jackshaft bracket, starting crank bracket, right and left ra- 
dius rod bracket, torsion rod bracket, gusset plate, step brackets, 
fender brackets, pedal shaft brackets, lever shaft brackets, brake 
shaft brackets, quadrant. 

Springs— Right and left front, right, left and cross rear, clips, 
leaf retainers, eye bolt, tie, shackles, eye bushing, pad. 

Brakes — Drum, band, shoe, facing, expander, contractor, ad- 
justing screw, brake arm, relief spring, stops. 



Wheel Assembly — Front and rear hubs, hub flange, hub bolts, 
hub cap, inner and outer front wheel bearings, inner and outer 
rear wheel bearings, front wheel and rear wheel bearing spacers, 
front wheel and rear wheel spokes, front wheel and rear wheel 
felloe, front and rear band, rim. 

Control System 

Steering Post Assembly — Steering column, steering shaft, 
steering wheel, steering worm or pinion, steering wheel or sector, 
steering screw, steering nut, steering worm wheel shaft, steering 
arm, steering arm shaft, spark lever, throttle lever, spark sector, 
throttle sector, spark shaft, throttle shaft. 

Hand Lever Assembly — Gear lever, brake lever, gear lever 
shaft, brake lever shaft, gate, brake lever, sector, gear lever shaft 
arm, brake lever shaft arm. 

Pedal Assembly — Clutch pedal, brake pedal, reverse pedal, 
accelerator pedal, foot button, clutch pedal shaft, brake pedal 
shaft, brake pedal shaft arm, clutch pedal shaft arm, primary 
brake rod, brake equalizer, secondary brake rod. 



Radiator Needs Protection in Summer 

Quite apart from the havoc that the beating rays of the sun 
play on the paint work and tires of a car when it is left in an 
exposed condition during the heat of the day, the radiator heats 
up tremendously under these same circumstances. After a stop, 
when the radiator has had a chance to heat up through standing 
exposed in this manner, it is no uncommon occurrence to see the 
best of cars emitting steam from the overflow pipe, and cases have 
been known where such disturbances have caused an air lock in 
the water cooling system with disastrous results. 

As an example of the manner the radiator becomes hot one 
has only to take the upholstery as a concrete case. After the car 
has been standing in the sun for a few minutes it is almost 
impossible to sit on the cushions, but if these are covered with 
slip covers made of cotton or mohair the same inconvenience is 
not felt. A radiator should be covered with a duster or some 
similar protection when the car is standing in the sun. 



Advantages of Long' Addendum Gear 

By E. W. Weaver, Member S. A. E. 



A paper read at the Summer Meeting of the Society of 
Automobile Engineers, Dayton, O., June 15-17, 
in zvhich is set forth the advantages to be derived 
from the lengthening of the addendum of the pinion 
tooth of a driving gear, with a corresponding short- 
ening of the addendum of the gear tooth. While 
the field of its application is limited, the author 
points out the efficiency of the system, and giivs 
formula for calculating the various dimensions for 
standard and long addendum bevel gears. He points 
out the advantage to be obtained from the very 
great improvement to be had in the shape of the 
tooth when the pinion has a small number of teeth, 
and gives outlines of several sizes of pinions and the 
mating gear in order that comparisons may be made 
between the standard and the long addendum gears. 

THE bevel driving gears in the rear axle have probably given 
more trouble to automobile makers and users than any 
other two gears used on a car. For that reason any 
system of gear tooth design that tends to quieter running, greater 



strength or durability is deserving of 
consideration. 

The system described in this paper is 
not new, although none of the authors 
of the standard gear books have deemed 
it worthy of more than a passing com- 
ment. It is, of course, understood that 
the tooth is of true involute or of octoid 
form, depending upon whether it is pro- 
duced for a spur or bevel gear. The 
special feature of it is the lengthening 
of the addendum of the pinion tooth, 
with a corresponding shortening of ad- 
dendum of the gear tooth — the whole 
depth remaining the same as in the 
standard tooth. 

Opposed to Stub Tooth Gear Prac- 
tice — This is in direct opposition to the 
advocates of the stub tooth gear, the 
strong point claimed for that being the 
absence of sliding contact of the mesh- 
ing gear teeth, it being as near to full 
rolling contact as is possible with fixed 



Chord*! 




Fig. 2 — Diagram to be 
used in finding the chor- 
da! thickness of spur- 
gear teeth 
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Standard 1 \\% Involute 
14 Tooth Pinion 




Long Addendum 



11 V Involute 



14 Tooth l'lnlon 



teeth. However, with 
the fully proven high 
efficiencies of prop- 
erly cut worm or 
spiral gearing, the 
action of which is 
wholly sliding, the 
loss due to the great- 
er sliding of the long 
addendum tooth may 
safely be set down as 
having been exag- 
gerated. 

With the addendum 
or face of the driver 

Fig. 4— Comparing standard and long adden- lengthened, the arc of 

dum 14)4* involute 14-tooth pinions approach of the gear 

tooth action is les- 
sened and the arc of recess is increased — becoming all recess and 
no approach when the driver has only faces and the driven only 
flanks. This gives particularly smooth-running gears — almost 
equal, in fact, to spiral gears. As is well known, the friction of 
the arc of approach is much greater than that of the arc of 
recess — something on the principle of a man dragging a stick 
after him or of pushing it ahead of him. This is very well ex- 
plained in Grant's Gear Book under the heading of "The Friction 
of Approach." 

Pinions with Small Number of Teeth— Another advantage 
of this system is the very great improvement in the shape of the 
tooth when the pinion has a small number of teeth. Outlines 
of several size pinions and the mating gear are shown that com- 
parisons may be made. It is readily seen that the pinion teeth 
with the long addendum are fully as strong as the gear teeth, 
while with the standard tooth they are not. This being the case, 
it is possible in designing a rear axle drive to select a smaller 
number of teeth for the pinion than one would otherwise wish 
to select — for instance, if the number of teeth previously used 
had been 17 and 54, the combination of 15 and 48 would give the 
same ratio, and would be fully as strong. With 5 1-2 diameter 
pitch tooth, the outside diameter of the large gear would be de- 
creased something over an inch, thereby making the case that 
much smaller and lighter with all its inherent advantages. 

Another disadvantage of using a small number of teeth in a 
pinion, with the standard tooth, has been the small amount of 
stock left between the bore for the shaft and the bottom of the 
tooth spaces. I have seen pinions in which, in my opinion, the 
keyway weakened the pinion seriously. This is gotten away from 
to a large extent by the decrease of the dedendum of the pinion 
tooth. 

Field of Application — So much for its advantages. To look 
at the other side — its field of application is limited to gear sets 
having a large difference in the number of teeth in the gears and 
pinions on account of the gear tooth becoming weaker as the 
number of teeth decreases. The gear having the lengthened 
addendum must at all times be the driver, as in reversing the ap- 
plication of power the arc of recess becomes the arc of approach 
with its greater friction. This is of no account in the driving 
gears of a car, as in coasting no power is transmitted, except 
when there is a propeller-shaft brake. 

It may also be said in objection that it is not a standard tooth 
and that introducing another system is to be deprecated. 

Efficiency — One point which has not been touched on is the 
efficiency, and consequent life, of a gear of this system as com- 
pared with one of the ordinary or of the stub form of tooth. 
No exhaustive scientific tests to determine this have been made, 
to my knowledge; so it is a matter for further demonstration. 
However, so far as I have been able to learn, it compares favor- 
ably in this particular with either of the other types of teeth. 

In the design of the tooth form it is necessary to fix on some 
definite ratio between the length of the addendum and deden- 
dum. This ratio theoretically should vary with the angle of pres- 




Loog Addendum 20* Involute 
14 Tooth Pinion 



Fig. 5 — Comparing standard and long adden- 
dum 20° involute 14-tooth pinions 



Long Addendum 



sure which is being 
used. This is quite 
fully gone into in an 
article in the October 
1, 1909, issue of the 
Zeitschrift des Vere- 
ines Deutscher Ingen- 
ieure, but as it is 
quite involved in its 
a p p 1 i c a tion I will 
leave it for those with 
the time and inclina- 
tion to follow it out, 
without inflicting it 
upon all the members 
present. 

For the remainder 
of the paper I am 
greatly indebted to 
the G 1 e a s o n Gear 
Works, of Rochester, 
N. Y., for formuke, 
sketches, etc., to 
which I have added 
some of my own. 

Finding Circular 
Thickness of Tooth 
— The addendum of 
the pinion tooth as 
further described in 
this paper is arbitrar- 
ily taken as 0.7 of its 
working depth, and 
0.3 for the gear tooth 
for both 14 1-2 and 
20 degree pressure 

angle. To find the circular thickness of the tooth, at the pitch 
line, for these depths, multiply the circular pitch by 0.5659 for the 
pinion, and by 0.4341 for the gear for 14 1-2 degrees pressure 
angle. For 20 degree pressure angle multiply the circular pitch 
by 0.5927 and 0.4037 respectively for the pinion and gear. 

This is most easily seen from the rack tooth (see Fig. 1), 
which, being straight-sided, and the sides normal to the pressure 
angle, requires merely the solving of the triangle for the side BC 
and the adding or subtracting twice that amount from the nor- 
mal circular thickness, depending upon whether the given pitch 
depth is greater or less than the normal depth. 

Let a = normal pitch depth, 
b = given pitch depth, 
c = difference between a and b. 
d = B — C (Fig. 1 ) = c X tangent of pressure angle. 

Required circular thickness equals one-half circular pitch plus 
or minus 2 times d. 

The impossibility of getting accurate circular measurements 
necessitates the calculation of the chordal thickness and corrected 
pitch depth. Refer- 
ring to Fig. 2, let R 
equal the pitch radius 
for spur gear or the 
back cone distance 
for a bevel gear, angle 
a equals 

360 degrees 




17 Tooth Pinion 



14H° Involute 



Fig. 6 — Comparing standard and Ions; adden- 
dum \4'6° involute 17-tooth pinions 



Yi 2 X R X 3.1416 

circular thickness 
Chordal thickness 

equals 2 X sine angle 

a X R. 
Corrected pitch 




Fig. 1 — Diagram for use in finding the circular 
thickness of the rack tooth 
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Standard 


20 Involute 




17 Tooth I'laloa 




\/ 






Long Addendum 


' 20°Involute 




17 Tooth Pinion 



Fig. 



7 — Comparing standard and long adden- 
dum 20' involute 17-tooth pinions 




Standard 14)4 Involute 
20 Tooth Pinion 




Long Addendum 1 UH Involute 
20 Tooth Pinion 



Fig. 8 — Comparing standard and long 
dum 14 1-2' involute 20-tooth pinio 



adden- 
pinions 



depth equals versed 
sine angle a X R plus 
the given pitch depth. 

I have tabulated 
these values for gears 
with as large a range 
of teeth numbers as 
the system is appli- 
cable to with advan- 
tage, in my opinion. 

Chordal Thickness 
of Teeth for 
Spur Gears i 
Diametral Pitch 
Special Pitch 
Depth. 

To obtain chordal 
thickness of teeth and 
corrected pitch depth 
for any diametral 
pitch other than 1 
divide figures in table 
by diametral pitch re- 
quired. 

Note — For bevel 
gears, find chordal 
thickness of tooth and 
corrected pitch depth 
of gear with the same 
number of teeth as a 
spur gear having a 
diameter equal to 



20 Pressure Angle — For Pinions Addendum — Equal 7-10 Working Depth 



Number of Teeth. 


Chordal Thickness. 


Corrected Pitch'Depth. 


12 


1.8545 


1 .4720 


13 


1.8554 


1 . 4665 


14 


1.8567 


1.4618 


15-16 


1.8573 


1.4559 


17-18 


1.8584 


1.4495 


19-20 


1 .8592 


' 1.4442 


21-22 


1.8597 


1 . 4402 


23-25 


1.8601 


1.4361 


26-29 


1.8606 


1.4316 


30-34 


1.8609 


1.4272 


For Gears 


Addendum — 3-10 Working Depth 


35-41 


1.2792 


.6107 


42-54 


1.2793 


.6085 


55-79 


1.2794 


.6060 


80-134 


1.2795 


.6040 


134 


1 .2795 


.6030 




Long Addendum' 20 r Involute 
20 Tooth Pinion 



Fig. 9 — Comparing standard and long adden- 
dum 20* involute 20-tooth pinions 



twice the back cone 
distance. 

I have also ar- 
ranged the formula; 
in the logical routine 
order for all neces- 
sary calculations for 
a pair of bevel gears 
of this system ; sym- 
bols are as in Fig. 3. 

As some firms are 
using the metric pitch 
or "Module" system, 
the conversion table 
herewith is giyen for 
their convenience. 



Remedying Gear 
Noises — Nothing is 
more annoying to the 
automobilist than the 
noise produced by 
grinding gears. Such 
noises have often 
been cured for good 
by a change of lubri- 
cant, such as the sub- 
stitution of a heavy 
grease for a light 
one, or grease with 
graphite for grease 
without, or even in 
one case, of sawdust 
with graphite for all 
other sorts of lubri- 
cants. 




Fig. 3 — Diagrammatic section of a bevel gear 
set indexed to aid in the working out of for- 
mula 



Diametrical Pitch — Standard Teeth 



Diametral j 
Pitch. 


Circular 
Pitch. 


Nearest Metric 
Pitch or 
"Module." 


Diametral 
Equivalent 
of "Module." 


Circular Pitch 
Corresponding 
to "Module." 


21 


1.3962 


11 


2.309 


1.3607 


24 


1.2566 


10 


2.540 


1.2370 


2} 1 


1.1424 


9 


2.822 


1 . 1 133 


3 


1.0472 


8 


3.175 


.9896 


3i 


.8976 


7 


3.628 


.8659 




.7854 


6 


4.233 


.7422 


f* ! 


.6981 


5.5 


4.618 


.6803 




.6283 


5 


5.080 


.6185 


5* 


.5712 


4.5 


5.644 


.5566 




.5236 


4 


6.350 


.4948 



Formula for Long Addendum Bevel Gears 



Name. 



Symbol. 



Formula. 



-I- 



Pinion 

Number Teeth I Ni 

Diametral Pitch Pd 

Circular Pitch 1 Pc 

Pitch Diameter in 1 Di 
Inches 

Pitch Angle 1 Pi Pi 

Working Depth W 

Addendum ! Ai I As 

Dedendum | Ei | Ej 

Clearance ( G 

Full Depth F 

One-half Diameter In- 
crement Ii I It 

Outside Diameter Oi I Oi 

Circular Thickness. ... 1 Ti | Ti 

Pitch Cone Distance. . C 
Back Cone Distance. . . 



Addendum Angle. 



Gear 
N» 



Pinion I Gear 
Ni-PdxDi J Ni-PdxDi 
Ni N. 

Pd- 

Di Di 
Table No. 1. 



Di = - 



tan pi ■ 



Ni 
Pd 
Ni 
N» 



D,= 



Ni 
Pd 



tan pi =- 



N, 



2 

Pd 



Ai = .7xW I A,=..3XW 
Ei = Ai + G I Ej = Ai + G 
G = Pcx.05 
p = W + G 

Ii = AiXcos 

Oi = Di + 2?l 
Ti = PcX 
.5927 



C=- 



Ii°=AiXcos pi 
Oi = D. + 2Ii 

Ti = Pc-Ti 
Dt 



2Xsin pi 



Dedendum Angle 

Face Angle 1 

Cutting Angle 

Distance from Crown| 
to Pitch Line 

No Teeth in Spur Gear 
Having Diameter 
Equal to Twice the 
Back Cone Distance. , 

Chordal Thickness. . . . i 
Corrected Pitch Depth 



Angle of Tool Slides. 



B, 


Bi 


Bi=Cxtan 


Bi = Cxtan 






Pi 


P» 






Ai 


Ai 


ri 


r» 


tan n= 


tan n= 






C 


C 






Ei 


E: 


si 


» 


tan si = 


tan si— 






C 


C 


ti 


tj 


ti— pi + n 


ti =■ pi + n 


Vl 


VI 


vi — pi — si 


V! = pi — SI 


H, 


Hi 


Hi-AiXsin 


Hi=AiXsin 



s. ! Si 



Li 
Ki 



L> 
Ki 



Si = 2 X Pd X 
Bi 

Table No. 2 
Table No. 2 
Ti 

-KEiXtan 20°) 

2 

tan X 



Si-2 X PdX 
B, 

Table No. 2 
Table No. 2 



I 
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It Stands to Reason — 

(Remembering That the Exception Proves the RAile) 



That it is a double undertaking to get a profit out of a thing 
that is not in demand — the second task conies in the sell- 
ing process. 

That the sinister power of mere words falls to the ground in 

the face of horse sense. 
That it is a good idea to "ask a policeman" to point the way to 

jail, but it is better to ask yourself what kind of an auto- 
mobile you need. 
That revolution must not be permitted to settle down to its 

congenial work of slaughter of the good record that the 

automobile industry has grown. 
That the word "vanquished" is written in invisible ink on the 

career of the cheat and the swindler. 
That precaution should be taken against the introduction of 

infected ideas in an automobile. 
That the swollen stream of misrepresentation must never be 

permitted to inundate the automobile business. 
That the guillotine must be used to scissors the poignance out of 

marauding ideas that fester in automobiles. 
That the legislature refrains from taxing go-carts as it does 

automobiles owing to poor promise. 
That the automobile industry is crawling on its belly to whatever 

extent it launches new models before its late models are 

sold and paid for. 
That the conception of a great partnership is represented when 

a maker of automobiles goes in to build a good car. 
That the tenure of success of a builder of cars depends upon 

satisfied customers. 
That the first morning call of a new design of automobile will 

suffice to mark its future prospects. 
That all automobiles are not equally good any more than all 

nights are starry. 
That it is almost a hopeless effort to prevent a "slant" idea from 

parading in deshabille. 
That dignity is absurd when it perches upon the shoulders of a 

mistake in any garb. 
That heights suggest depths, and that the ground taken in a 

given case must be firm, or danger lurks below. 
That the editor, when he lifts the veil, has no right to substitute 

"rose-tinted" glass windows in its stead. 
That doubt awakened will forestall a sale every time. 
That a few good ideas subsidiary in a mediocre design of a car 

are lost to use. 

That riches are held in high esteem when worth is laughed to 
scorn. 

That the steadfast rock of immortality is poor having material 

for nondescript automobiles. 
That wisdom's laugh is the clue for virtue to crouch. 
That falsehood tramples fear when conscience dies. 
That the master's voice is low, but the substance that lurks 

behind it is as hard as flint. 
That the ghost of trouble that hides in an automobile stalks 

forth on dark, rainy nights on bad roads. 
That merit in a design strikes the note of certainty. 
That a good idea is nothing but a prisoner in a bad design. 
That the automobile is the bridge that takes man across the 

raging torrent. 

That, after all, the publicity man's poem is an earthly song. 
That the mind of tne present touches the past placing the bloom 
of the peach upon it for the edification of the future. 



That grossness is gigantic when it is shackled by greed. 

That the "loom" of the automobile must produce its fabric from 

good ideas, or bow to the inevitable. 
That we must take from the old as well as from the new. 
That the huge output of the automobile plants is in response to 

actual demand. 

That the men who would plunge their hands in jewels have diffi- 
culty in getting other persons to hold the pot. 

That human energies were never so well enjoyed as they are 
to-day. 

That the seed-pot of the automobile holds many secrets for the 
time to come. 

That an optimist is a type of person who preserves his faith in a 
hopeless case despite the odor of decay that greets his 
nostrils. 

That prosperity is a well-bred condition that shuns rude sur- 
roundings. 

That noise in an automobile is reflected by the noise that ema- 
nates from the designer thereof. 

That there are as many points of view as there are degrees in 
a circle. 

That the principle of insurance is adequately portrayed in a 
drop of lubricating oil properly situated at the propitious 
moment. 

That men differ about applied principles due to changing point 
of view. 

That a primitive idea does not represent "simplicity." 
That too many crimes of omission are paraded under the guise 
of simplicity. 

That the sins of the engineering world are likely to greet the 
purchaser who expresses a preference for over-much auto- 
mobile per dollar. 

That value received is all that any purchaser can hope to say 
about a purchase once it is consummated. 



Report of the LocK Washer 
Division 

Being a preliminary report (for discussion only) of the findings 
of the Lock Washer Division of the Standards Committee of 
the Society of Automobile Engineers, and bearing date of 
June, igi i. A series of tables of proposed dimensions of 
washers for various purposes adds interest to this report. 

THE Lock Washer Division has held meetings at which the 
various points in lock washer standardization have been con- 
sidered, as well as the tabulation of data on practice received 
from S. A. E. members as a result of three circular letters sent 
them. Conferences have been held with representatives of lead- 
ing lock washer manufacturers. From the statements made we 
consider the list of lock washer sizes submitted herewith to cover 
all reasonable demands of automobile engineering practice. It 
will be noted that lock washer specifications for U. S. standard 
bolts have been eliminated from Tables 5 and 6 up to seven- 
sixteenths (7/16") inch bolt diameter and three-eighths (3/8") 
inch diameter respectively. The reason for this is that the de- 
mand for lock washers of these sizes is considered by your com- 
mittee to not warrant the lock washer manufacturers carrying 
the same in stock. 
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Table No. i 

Proposed Dimensions of Parallel Lock Washers for Short Diam- 
eters A. L. A. M. Standard Nuts 



Section — Thickness = 3/4 Width 

S. A.E 



No. 




I. D. 


O D 


Width 


1 r»i/*lr «pce 


Ai 


1/4" 


17/64" 


3/8" 


l/l6" 


3/64" 


Aa 


S/16" 


21/64" 


1/2" 


5/64" 


1/16" 


A3 


3/8" 


25/64" 


9/16" 


5/64" 


1/16" 


A4 


7/16" 


29/64" 


11/16" 


7/64" 


5/64" 


A5 


1/2" 


33/64" 


3/4" 


1/8" 


3/32" 


A6 


9/16" 


19/32" 


7/8" 


9/64" 


7/64" 


A7 


5/8" 


21/32" 


15/16" 


9/64 


7/64" 


A8 


11/16" 


23/32" 


1" 


9/64" 


7/64" 


Ao 


3/4" 


25/32" 


1 1/8" 


II/64" 


1/8" 


A10 


7/8" 


29/32" 


1 1/4" 


II/64" 


1/8" 


An 


1" 


1 '/32" 


1 7/16" 


13/64" 


5/32" 






Table No. a 






'roposed Dimensions 


of Parallel Lock Washers for Short Diam- 




eters A. L. A. 


M. Standard Nuts 






Section — Thickness = Width 




1. A. E. 












No. 


Bolt Size 


I. D. 


O. D. 


Width 


Thickriess 


Bi 


1/4" 


17/64" 


3/8" 


1/16" 


1/16" 


B2 


5/16" 


21/64" 


1/2" 


5/64" 


5/64" 


B3 


3/8" 


25/64" 


9/16" 


5/64" 


5/64" 


B 4 


7/16" 


29/64" 


11/16" 


7/64" 


7/64" 


B5 


1/2" 


33/64" 


3/4" 


1/8" 


1/8" 


B6 


9/i6" 


19/32" 


7/8" 


9/64" 


9/64" 


B7 


5/8" 


21/32" 


15/16" 


9/64" 


9/64" 


B8 


11/16" 


23/32" 


1" 


9/64" 


9/64" 


Bp 


3/4" 


25/32" 


1 1/8" 


11/64" 


n/64" 


Bio 


7/8" 


29/32" 


1 1/4" 


11/64" 


11/64" 


Bii 


1" 


1 1/32" 


1 7/16" 


13/64" 


13/64" 






Table No. 3 






'roposed Dimensions of Parallel Lock Washers for Long Diam- 




W*rj ^4. L. A. 


M. Standard Nuts 






Section — Thickness = 3/4 Width 




:. A. E. 












No. 


Bolt Size 


I. D. 


O. D. 


Width 


Thickness 


Ci 


1/4" 


17/64" 


7/i6" 


5/64" 


1/16" 


C2 


5/16" 


21/64" 


37/64" 


1/8" 


3/32" 


C 3 


3/8" 


25/64" 


2./32" 


1/8" 


3/32" 


c 4 


7/16" 


29/64" 


51/64" 


n/64" 


1/8" 


cs 


1/2" 


33/64" 


55/64" 


11/64" 


1/8" 


C6 


9/16" 


19/32" 


I" 


13/64" 


5/32" 


C7 


5/8" 


21/32" 


I 5/64" 


13/64" 


5/32" 


C8 


11/16" 


23/32" 


I 15/64" 


1/4" 


3/16" 


C9 


3/4" 


25/32" 


I 21/64" 


1/4" 


3/16" 


C10 


7/8" 


29/32" 


I 7/16" 


17/64" 


3/i6" 


Cn 


1" 


1 1/32" 


I 21/32" 


5/i6" 


1/4" 






Table No. 4 







Proposed Dimensions of Parallel Lock Washers for Short Diam- 
eters U. S. Standard Nuts 



Section — Thickness = 3-4 Width 

S. A. E. 



No. 


Bolt Size 


I. D. 


O. D. 


Width 


Thickness 


Di 


1/4" 


I//64" 


1/2" 


7/64" 


5/64" 


D2 


5/16" 


21/64"- 


19/32" 


1/8" 


3/32" 


r>3 


3/8" 


25/64" 


11/16" 


9/64" 


7/64" 


D 4 


7/16" 


29/64" 


25/32" 


5/32" 


1/8" 


D 5 


1/2" 


33/64" 


7/8" 


11/64" 


1/8" 


D6 


9/16" 


19/32" 


31/32" 


3/16" 


9/64" 


D7 


5/8" 


21/32" 


1 1/16" 


13/64" 


5/32" 


D8 


3/4" 


25/32" 


1 1/4" 


15/64" 


11/64" 


D9 


7/8" 


29/32" 


1 7/16" 


17/64" 


13/64" 


Dio 


1" 


1 1/32" 


1 5/8" 


19/64" 


7/32" 


Dn 


1 1/8" 


1 11/64" 


1 13/16" 


5/16" 


15/64" 


Dl2 


1 1/4" 


1 19/64" 


2" 


u/32" 


1/4" 



Table No. 5 

Proposed Dimensions of Parallel Lock Washers for Short Diam- 
eters U. S. Standard Nuts 
Section — Thickness = Width 

S. A.E 



No. 


Bolt Size 


I. D. 


0. D. 


Width 


Thickness 


Ei 


7/16" 


29/64" 


25/32" 


5/32" 


5/32" 


E2 


1/2" 


33/64" 


7/8" 


n/64" 


11/64" 


E 3 


9/16" 


19/32" 


31/32" 


3/16" 


3/16" 


E4 


5/8" 


21/32" 


1 1/16" 


13/64" 


13/64" 


E5 


3/4" 


25/32" 


1 1/4" 


15/64" 


15/64" 


E6 


7/8" 


29/32" 


1 7/i6" 


17/64" 


17/64" 


E 7 


1" 


1 1/32" 


1 5/8" 


19/64" 


19/64" 


E8 


1 1/8" 


1 11/64" 


1 13/16" 


5/16" 


5/16" 


Ep 


1 1/4" 


1 19/64" 


2" 


1 1/32" 


11/32" 



Table No. 6 



Proposed Dimensions of Parallel Lock Washers for Long Diam- 
eters U. S. Standard Nuts 
Section — Thickness = 3/4 Width 

S. A.E 



No. 


Bolt Size 


I. D. 


0. D. 


Width 


Thickness 


Fi 


3/8" 


25/64" 


25/32" 


3/16" 


9/64" 


F2 


7/16" 


29/64" 


57/64" 


7/32" 


5/32" 


F3 


1/2" 


33/64" 


1" 


15/64* 


n/64" 


F 4 


9/16" 


19/32" 


1 7/64" 


1/4" 


3/i6" 


F5 


5/8" 


21/32" 


1 7/32" 


9/32" 


13/64" 


F6 


3/4" 


25/32" 


1 7/16" 


21'V 


1/4" 


F7 


7/8" 


29/32" 


1 21/32" 


3/8" 


9/32" 


F8 


1" 


1 1/32" 


1 7/8" 


27/64" 


5/16" 


F9 


1 1/8" 


1 n/64" 


2 3/32" 


29/64" 


1 1/32" 


Fio 


1 1/4" 


1 19/64" 


2 5/16" 


1/2" 


3/8" 



Test — Lock washers must be even and uniform in section, 
have panellel sides, and be free from bulging or malformed ends. 

Temper — After compression under load equal to the elastic 
limit of the bolt, the reaction shall be sufficient to indicate spring 
power, hardness and freedom from set ; reasonable allowance will 
be made for differences in dimensions of section and internal 
diameters. 

Toughness — A small portion of one end of the lock washer, be- 
ing held firmly between the jaws of a vise, and the opposite free 
end swung off with a wrench to 45 degrees, the lock washer must 
not break or fracture; should it break at about 90 degrees, it 
would not be consider ;d too hard, nor too soft. 

Chemical Composition Specification Omitted — The Division' 
thinks it advisable to om!t chemical composition specification of 
the steel from which lock washers shall be made, because the 
physical characteristics provided for above are sufficient to insure 
safety, endurance and high resiliency. This is believed to be fair. 
Long experience in handling lock washer products has developed 
diverse methods of heat treatment based upon the material used 
in their production. 

It is desirable for all interests that stock sizes shall be carried. 
The lock washer manufacturers promise to do this as soon as a 
standard is established, and answer quickly the demands of the 
trade. 

(Signed) J. E. Wilson, Chairman. 
A. C. Bergmann, 
H. A. Bugie, 
F. W. Hart, 
F. S. Sayre, 
Coker F. Clarkson, 

Secretary. 



An Aid in Preparing a Car for the Road — To aid the motor- 
ist in adhering to a standard procedure to follow in getting a 
car ready for the road it would not be amiss for him to 
memorize the words WON'T GAT, the initial letters of words 
describing the various operations, as follows: W-ater; O-iling; 
N-uts and bolts; T-ires; G-asoline; A-cetylene; and T-rying- 
out. 
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Tight Fits Overcome With a 
Reamer 

Editor The Automobile: 

[2,701] — I have been troubled for sonic 
time with a rattling of the timing gears ot 
my car and there seems to be some play in 
the bushing that carries the magneto and 
pump drive-shaft. I might mention that 
where this shaft leaves the gearcase there 
is a pulley wheel used for the fan belt drive- 
If I hold the shaft with a piece of waste 
while the motor is running the noise ceases. 
Is it possible to have a new bush fitted 
without having the motor dismantled? The 
repairman tried it the other day, and when 
the bush was placed on the shaft before 
inserting in the case it was a nice snug fit, 
but after he had driven it into the case, 
which is made of aluminum, the shaft 
would not enter. What is the cause of the 
trouble, and how can I have the job done 
without having the motor taken out of the 
frame? It does not make the motor run 
any differently as far as 1 can see, but the 
rattle is most unpleasant. Troubled. 

Amesbury, Mass. 

The bush being made of phosphor bronze 
presumably contacts when being driven into 
the casing and will need reaming. There 
is no necessity to take the motor down 
for this operation, as it can easily be fixed 
by using a reamer in the manner shown in 
Fig. 2. The reamer Ri is inserted in the 
hole and can be turned by using an or- 
dinary wrench Wi. You are probably run- 
ning your fan belt too tight, and if it is a 
flat one there is no necessity for this. Dis- 
alignment of the pump shaft, unless there 
is a universal joint in it, will also cause the 
wear that you complain about. 

If a reamer is not on hand the following 
method can be employed : Take a piece of 
steel tubing slightly smaller than the hole 
and cut a slot in one side so as to be able 
to introduce a piece of fine emery paper 
therein in the manner shown in Fig. 1. 
This will form a lapping tool and the 
amount to be removed can be gauged by the 
thickness of the layers of emery paper. 
To the left is shown the emery wrapped 
around the tube. 



A Wins 

Editor The Automobile: 

[2,702] — Several friends of mine have 
entered into a controversy as regards which 
wheels of an automobile leave the ground 
when taking a curve at a high rate of speed. 
For example, A bets that when a machine 
goes around a curve bearing toward the 
right that the right hand, or inside wheels, 




What Some Subscribers Want to Know 



leave the ground, while B bets that the 
left hand, or outside wheels, leave the 
ground. As the interested parties have 
agreed to submit this query to The Auto- 
mobile for decision, we would greatly ap- 
preciate the courtesy of a reply in the next 
issue of your paper. 
New York City. Bennett Milnor. 



More Attention Should Be Paid 
to Brake Adjustments 

Editor The Automobile: 

[2,703] — Having been operating a car for 
about ten months I find that the foot-brake 
will no longer hold. There is ample thick- 
ness to the brake liners, but the adjustment 
is no longer of any use. The rod that 
applies the brake forms part of a crank and 
as the arm that turns the operating rod is 
pinned to the shaft I should like to have 
you tell me the best method of overcoming 
the difficulty. R. C. B. 

Springfield, Mass. 

If you are not disposed to go to much 




lig. 2 — Method of reaming a tight bushing with- 
out otherwise disturbing the motor 

trouble, one way is to drill another hole in 
the arm so as to increase the leverage and 
by letting out sufficient of the adjustment 
you will be in the same place as when the 
car was new. An excellent method, how- 
ever, and one that will be a permanent 
benefit, is shown in Fig. 3. There are two 
distinct and independent adjustments, one 
that will take but a minute to keep the 
brake tight at all times, and the other that 
can be set from time to time as occasion 
demands. 



Fig. 1 — Method of making a lapping tool from a 
piece of steel tube and emery paper 



The Running Balance Would Be 
Relatively Poor 

Editor The Automobile: 

[2,704]— Can you tell me what effect on 
the balance of a four-cylinder four-cycle 
engine would be brought about by working 
the pistons in adjacent pairs instead of the 
usual way? I mean to work I and 2 and 3 
and 4 together instead of I and 4 and 2 
and 3. The firing order would be 1-4-3-2 
instead of 1-3-4-2 or 1-2-4-3. If you think 
the balance would be disturbed please say 
if your opinion is founded on theory or 
actual experience, and if on experience 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and a sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
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as evidence of good 



was the order of firing the same? 

Also please say what results have been 
obtained by intake valves placed in the pis- 
ton head. I have a motor so built, the 
charge being drawn into the crankcase 
something like a two-cycle motor. Having 
obtained some excellent results as to econ- 
omy in oil and gasoline and in brake horse- 
power, I explain the economy in oil by the 
cooled piston, in gasoline by the perfect 
vaporization and the horsepower by the 
fact that the charge is nearly perfect. I 
might say that the valve is seated in an 
easily removed cage, the cage being held in 
place by four screws and the cylinder head 
by tw °- Interested. 

Detroit, Mich. 

The few opportunities that we have had 
to observe the performance of experimental 
motors of the type in which the pistons 
were not paired off does not encourage us 
to recommend the plan. Perhaps some 
reader can relate a real experience along 
this line, the same to be of recent date. 
The intake valve in the piston head should 
have the effect as related, but we do not 
know how access might be had to the valve 
for the purpose of grinding in the same 
w hen the occasion comes up. Accessibility 
is worth a whole lot in the normal course 
of the operation of a motor. 



Everything Depends Upon Cir- 
cumstances 

Editor The Automobile: 

[2.705]— Does a 4 1-2 inch bore by 5-inch 
stroke engine develop any more power than 
a 4 1-2 square, both engines four cylinders, 
cast separately. I am a subscriber to your 
magazine and you may answer this in your 
next issue. Emory G. Streeter 

Lyons, N. Y. 

The temptation would be to say that the 
motor with the greatest length of stroke for 
a given bore would deliver the most power. 
In the meantime, there are quite a number 
of conditions that might creep in through 
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What Other Subscribers Have to Say 




The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of tlie paper only, and clearly 
put, including a rough sketch when 
it if possible to do so, and the name 
and address of the writer should be 
given at evidence of good faith. 



the iutereference of the plan, sufficiently to 
upset a prophecy of this sort. Within cer- 
tain limits the power of the motor is settled 
by the bore to the disregard of the stroke, 
assuming that the piston travel in feet per 
minute is the same in both cases. But even 
this observation must be accepted with a 
grain of salt. The plain truth is that the 
power obtainable from a motor depends 
upon a certain harmony of relations, and 
this condition is so easily upset that it is not 
safe to promise more power where it would 
seem to be feasible; moreover, to make an 
abstract comparison counts for nought these 
days. 

Perhaps the Fountain Head Will 
Give Information 

Editor The Automobile: 

[2,706]— As a subscriber to The Auto- 
mobile I would like to ask if you can tell 
me of some good reliable self-starting de- 
vice for an automobile, something that has 
passed beyond the experimental stage and 
has proven a success and is satisfactory. 
Which in your judgment do you consider 
the best? We out here are so far from 
the source of such things that it takes time 
to reach us, and I am anxious to secure a 
good starter for my machine. Please give 
maker's name and address. 

Monrovia, Cal. A. E. Hacker. 



The Condition of Balance Is 
Relative 

Editor The Automobile: 

[2,707] — The question has arisen as to a 
well-balanced engine. For instance, the 
car I have in mind has 'three speeds, the 
first very good and the second extremely 
mediocre. What I would like to know is 
would it be right to say the car has not a 
well-balanced engine? I would like the 
opinion of an experienced machinist. 

Mineral City, Ohio. Mrs. J. Ira Davy. 

In referring to the balancing of a motor, 
it must be approached from two points of 



view, the first of which has to do with the 
static (standing still) balance, and the sec- 
ond phase of the problem deals with the 
kinetic (running) balance, and it is a fair 
approach to accuracy to say that a motor 
may be perfectly well balanced statically, 
and yet be thoroughly out of balance when 
it is running. Some motors show lack of 
kinetic balance at moderately low speeds, 
and other motors are capable of being 
operated at very high speeds without show- 
ing distress. When a motor is placed in an 
automobile, if it is in a state of poor static 
balance there will be considerable vibration 
when the speed is low, but if the motor 
operates steadily at the lower range of 
speed and vibrates when the speed is in- 
creased considerably, this is a sign of poor 
kinetic balance. 



A Feeler Gauge Is an Inexpen- 
sive and Useful Tool 

Editor The Automobile: 

[2,708] — How is it possible to measure 
parts down fine enough such as the fit of 




Fig. 3 — Method of altering present bell crank 
brake fittings so that wear can immediately be 
taken up 

a collar or engine bearing? I have re- 
cently taken my motor down and find that 
there is a difference in the end play of the 
crankshaft bearings. These undoubtedly 
should be all the same. I would be obliged 
if you will tell me how I can ascertain what 
the difference is in order to overcome this. 

Rahway, N. J. T. W. W. 

The best way is to purchase a feeler 
gauge such as is shown in Fig. 4. These 
can be obtained in several combinations, 
but the one shown is in divisions of an 
inch, and besides being useful for bearings 
it can be used with advantage in the setting 
of the valves of the motor. By inserting 
various sizes it is possible to maintain an 
equality if the feet are fitted with adjusters. 



Something Out of the Ordinary 
in Speedometers 

Editor The Automobile: 

[2,700] — Will you kindly inform me if 
you know of a speedometer on the market 
in which the "trip" mileage can be turned 



ahead or back at will. In other words, in 
which if I want to leave a certain place 
and set the trip at 15.6 miles and then 
should want to within a mile or so set it 
ahead three or four miles or back a little 
distance. M. I. Stevens. 

Milwaukee, Wis. 



Looking for a Boston Dealer in 
Second-Hand Motors 

Editor The Automobile: 

[2,710] — Can you put me on the track of 
a second-hand automobile engine that would 
be fit for use in a boat? Can you give me 
the names of any dealers in Boston ? 

Gardiner, Me. Wm. M. Palmer. 



Subscriber Wants a 50 Horse- 
power Self-Starter 

Editor The Automobile: 

[2,711] — Kindly give the writer the name 
and address of the manufacturers of self- 
starting devices suitable for 50-horsepower 
four-cylinder car. Walter Tips. 

Austin, Tex. 



Willys-Overland Company, To- 
ledo, Ohio 

Editor The Automobile: 

[2,712] — Please inform me through your 
"Letters Column" where I could get parts 
for a 1906 or 1905 Pope-Toledo car, as the 
factory is out of existance? 

Chester, Pa. A Subscriber. 



Keenly Interested in a Good 
Truck as Specified 

Editor The Automobile: 

[2,713] — Kindly refer us to such of your 
advertisers as are producing the nearest 
thing that you know of to a truck as de- 
scribed below : 

Something of a simple strong construc- 
tion ; nothing more necessary than two 
cylinders, with either water or air-cooled; 
capacity about 2,000 pounds; made by a 
good firm and sold at a reasonable price. 

Glenn H. Foote. 

Ransomville, N. Y. 



R. A. C. Horsepower Formula 

Editor The Automobile : 

[2,714] — Kindly give me the formula for 
computing horsepower of gasoline engines 
as used by R. A. C, in England, and what 
would be the power of a six-cylinder engine 
of 4'/2-inch bore and 5-inch stroke, rated 
48.6 horsepower A. L. A. M.? Mack. 

Chatham, N. B., Can. 

The R. A. C. 
horsepower for- 
mula o.4D' X N', 
or 0.4 times the 
bore times the 
number of cylin- 
ders gives a rat- 
ing of 48.6 horse- 
power. 
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Fig. 4. — Play can often 
be located with a feeler 
gauge 
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When Judgment Whispers Don't 

A Series of Abbreviated Injunctions 



Don't go before the bar of pure reason claiming exclusive ad- 
vantage for a passing fancy. 

Don't see in the graven past a distorted embossing of the 
future prospect. 

Don't look upon work as a reluctant ally — it plays the better 
part of willing slave. 

Don't scan the seed-pot of the future with a too longing eye — 
the present cries for lack of attention. 

Don't pay out money for what you see in a picture — it may re- 
semble an automobile with a difference. 

Don't say "damn the consequence" and buy the first car offered ; 
the consequences will probably decline the proffer. 

Don't take too much stock in the idea that an automobile will 
be good for you because it is "fool-proof" — does the 
maker of this car take you for a person of that calibre? 

Don't vie with the salesman who is bent upon fastening a crude 
device to your string of misfortunes. 

Don't emulate the characteristics of a Missouri mule, persisting 
in gratifying the whim of the man who would sell to 
you what you know you do not want. 

Don't stunt your intelligence to the extent of believing that 
your garden is the only place that grows weeds — what 
about some of the second-hand automobile gardens? 

Don't be a dumb statue when you go after a car; if you ask 
enough pointed questions and insist upon getting an- 
swers you will have nothing to rue. 

Don't let the salesman muzzle you unless you are willing to ad- 
mit that you belong in the classification of mad dogs. 

Don't mutilate your equanimity and spoil the maker's good opin- 
ion of you by demanding an iron-clad guarantee, which 
in all fairness might be written around an inferior 
product as well as a good car. 

Don't attempt the crossing of the mystic gulf that separates the 
description of a poor car from the facts as they are por- 
trayed therein. 

Don't vie with Satan to the extent of encouraging a false de- 
scription of an inferior product 

Don't be unreasonable in your demands ; the seller must make a 
profit, or he will vacate before you give him a chance 
to sell you repair parts. 




Showing how the dashboard fittings can be fixed to » supplementary dash 
for use in closed cars and touring cars with cowl dash 



Don't assume the responsibility of having a mission in life if it 
takes on the shape which will require you to tell the 
makers of automobiles about the ideal car that you think 
they should devote their energies to. 

Don't yield to the vagrant thought that a tonneau is what you 
want if your neighbor has a large family. 

Don't join in the project of reforming the maker of a poor 
product by the simple process of taking it off his hands 
so that he can do better the next time. 

Don't allow the meaning of the word "explicit" to become 
dimned in your memory; it means something when you 
go in quest of a car. 

Don't lay too much stress upon necromancy as it rolls off the 
tongue of the fellow who thinks he knows more about 
what you want than you do yourself. 

Don't be inconsistent to the extent of having a "search" made 
when you buy real estate and take an automobile with- 
out asking two questions. 

Don't offend the conventions by placing overgrown accessories 
upon an otherwise well-behaved automobile. 

Don't add to the burden of the distiller of lubricating oil by 
using twice as much of it as there is any occasion for. 

Don't substitute oleomargarine for suitable grades of grease in 
the lubrication of ball bearings. 

Don't deal wholesale in uncertainties in conjunction with the 
lubrication problem. 

Don't have such a love for the antique that you take it into the 
automobile business. 

Don't be open to conviction when you are on the wrong scent. 

Don't take an option on a fallacy and persist in making good. 

Don't impeach your acumen by playing second fiddle to a knave. 

Don't imagine that an automobile has anything to do with as- 
tronomy; if you cannot find the trouble in the car it is 
because you lack knowledge. 

Don't make a chamber of horrors out of your garage. 

Don't suppose that you will be the original numskull if you ac- 
cept the type of car that will not match up with the in- 
tended service. 



Dashboard Fittings and the 
Cowl Dash 

TIME was. not so very long ago at that, when the dashboard 
of a car was used as the maker's dumping ground for any 
part that he could not conveniently place elsewhere. The advent 
of the magneto and pump oiling system has done much to im- 
prove matters, but there are so many fittings sold at the present 
day for the autoist's convenience that the dash is beginning to 
become as crowded as ever. This in itself is not a detriment, but 
with the present-day coach work such fittings serve little utility 
owing to the difficulty of reading them or the difficulty of reach- 
ing them through the obstruction of the cowl dash that has done 
so much to improve the appearance of the car. 

If the mountain will not go to Mahomet, it is a matter of so 
placing the sundry fittings that the autoist can see and get at them 
without difficulty. The example shown in the illustration is a 
logical solution to the apparent shortcomings of the new style 
of dash. It can be made of sheet metal with a metal extension 
to accommodate the parts, but in the case of existing cars where 
it would require dismantling to make a fit, a wooden boarr 1 < 
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could easily be made and stained to suit the particular colors of 
the trimmings. The supplementary dash here depicted carries the 
coil and magneto switches, a speedometer, clock and pressure 
gauge, and as it is set slightly at an angle facing the driver, the 
light question is a negligible quantity. There is no reason why 
the lubricator glasses could not be fixed on this additional part 
with advantage, and with the aid of a single light the readings 
would be as clear at night as during the daytime. 

A further suggestion, and one that would appeal to the owner 
who looks after his own car, would be to have the sundry adorn- 
ments enclosed in a glass-covered recess, of course with the ex- 
ception of the switches, which would place them out of the 
meddler's reach and the cleaning operations would be avoided. 
The inclemencies of the weather would no longer affect the 
luster, and if the glass were made to lift on hinges the further 
advantages of this addition will be apparent to any one. 



Improvising a Roadside Forge 

When soldering is to be done and a blow torch is not at hand, 
the autoist can construct a "forge" from the dirt on the road, 
making a circular mound, say about eight inches high and a 
foot in diameter, saturating this with gasoline and setting it on 
fire. The soldering iron can be heated in this dirt "forge" just 
as well as in an ordinary shop forge, and the fire will continue 
to burn for a surprisingly long time. 

In making up a fire such as the above care should be taken 
to locate it at the side of the road, in a sheltered position, so 
that a gust of wind will not scatter the flaming dirt over the 
car and cause a conflagration. 

As soon as the operation is finished the flames should be 
smothered with dirt and the "forge" broken up and scattered 
over the road. 



Discussing' the Abbott-Detroit Car 

Presenting Detail from the Purchaser's Point of View 



It is pointed out in the story that a single type of power 
plant rated at 25.6 horsepower is used in five models 
of the cars, and the illustrations are designed to 
show the details involved in the construction with 
particular reference to the power plant and the ac- 
cessories attached thereto. ' 

PERHAPS the demi-tonneau, as , shown in Fig. 1, is suffi- 
ciently illustrative of the general plan of design of the 
Abbott-Detroit automobile as made by the Abbott Motor 
Company of Detroit, Mich., to serve the broad purpose here, 
if the reader will remember that the company offers five options, 
including three designs of cars for touring, a roadster and a 
coupe. 

Confining further discussion to the ramifications of the chas- 
sis, remembering that the motor is rated at 25.6 horsepower 
(A. L. A M.), the bore of the cylinders is 4 inches and the 
stroke 4 1-2 inches, there being four cylinders cast in pairs, and 
water-cooled, it remains to observe that the cellular type of 
radiator used in conjunction with a centrifugal type of water 



pump Wi, as shown in Fig. 2, are in harmony with the plan. 
A further examination of the left-hand side of the motor, as 
presented in this figure, indicates the use of a magneto Mi for 
ignition purposes, located on a shelf Si held in place by bolts 
Bi and B2, and driven by a shaft through a universal joint Ui 
between the magneto and the water pump, extending therefrom 
to a gear in the housing Hi with a pulley Pi intervening, over 
which a belt B3 runs, driving the air propeller P2, and a grease 
cup Gi is located on the bearing of the air propeller for lubrica- 
tion purposes, and another grease cup G2 is so fitted as to 
lubricate the outboard bearing of the - shaft that drives the 
water pump and magneto, so that the gear for the same as it 
meshes with the half-time train is supported on both sides, thus 
saving noise and preventing undue wear and tear. A further 
examination of this side of the motor shows an oil pipe 
P3 leading up from the oil reservoir VV2 from a fitting Fi at 
the lowest point to the pump P4 by means of which the lubricat- 
ing oil is kept circulated. The reservoir holds 1 1-2 gallons of 
free oil, and while the lubricating method is ostensibly by 
"splash," the oil pump, which is the plunger type, is a positive 
means of circulation, and it has the further facility of maintain- 




Fig. 1 — Side elevation of the demi-tonneau of the foredoor type, fitted with top and wind shield 



Digitized by Google 



1394 



THE AUTOMOBILE 



June 1911 



ing a constant level of the lubricant. The valves being over- 
head, require the use of rockers Ri, of which there are four, 
and attention is called to the stout brackets B4 supporting the 
rockers, and the lift rods Li engage the tappets, the latter be- 
ing in the guides G3 in the plane of the camshaft, and in the 
design of the camshaft provision is made for the quick removal 
of the same with the assembly of its bearings. The exhaust 
manifold M2 is of gradually increasing diameter with an easy 
sweep for the purpose of preventing back pressure and in the 
bolting of the manifold to the faces of the cylinders care 
has been taken to bring the bolt centers out so that they can be 
gotten at with a wrench. 

Fig. 3 shows the right-hand side of the motor, and the car- 
bureter Ci flanged to the intake manifold Mi, the latter having 
branches Bi and B2 terminating between the valve chambers, 
which are separable and bolted to the tops of the cylinders with 
holding bolts B3. In order that the lubricating oil can be 
cleaned out of the reservoir Ri a plug Pi is provided at the 
low point, and the high level of the lubricating oil is fixed by 
the draincock C2 with a second drainccck C3 at the low level, 
as a matter of convenience. On this side of the motor the 
fulcrum pin P2 upon which the bracket B4 swivels, carrying 
the fan Fi by means of which the belt B5 is maintained in the 
tight relation. In the flywheel F2 air veins Vi are placed, the 
idea being to supplement the effort of the air propeller or fan 
Fi, thus assuring an adequate flow of cooling air through the 
radiator, which is thereby enabled to do its work effectively. 

Referring to Fig. 4 
of the motor looking 
at the underside with 
the reservoir re- 
moved, attention is 
called to the baffle 
plates Bi, B2, B3 and 
B4, which prevent the 
lubricating oil from 
surging from one end 
to the other, due to 
the gradient produced 
by the automobile 
going up or down 
hill, and the excesses 

of lubricating oil flow to the bottom of the pan through the 
openings Ei and E2 at the end. Looking into the motor, it will be 
seen that the main bearings Mi, M2 and M3 arc self-contained. 
The camshaft Ci is also exposed, showing supporting bearings 
Bs and B6 in addition to the end bearings. 

Looking down on the top of the motor, Fig. 5 discloses the 
rocker arm Ri to actuate each valve with the springs Si in a 
clear position, the idea being to keep them cool and to afford 
accessibility. One pair of the cylinders is shown with the 
valves removed, presenting the openings Oi and O2, into which 
the cages drop, where they are held by means of yokes. 

The transmission gear is shown in Fig. 6, with the cover off, 




Fig. 5 — Looking down on the motor show- 
ing the valves and the method of their hous- 
ing 




Fig. 2 — Left-hand side of the motor showing the location of the magneto, 
water and oil pumps 

with a multiple-disc clutch in the extension of the housing Hi, 
and a universal joint Ui, of which there are two on the tumble 
shaft, and referring to Fig. 2 it will be seen how the remain- 
ing member of the universal system fastens to the flywheel at 
the point U2. The transmission gear affords three speeds and 
reverse, it being of 
the selective type with 
a gate Gi in the hol- 
low of the arm, which 
is somewhat enlarged 
to afford the neces- 
sary room. Referring 
to the multiple-disc 
clutch, which is made 
in a unit with the 
transmission gear, it 
is pointed out that the 
clutching members 
are made of saw- 
blades, partaking of 
the hardness and 




Fig. 4 — Underside of the motor with the 
reservoir removed showing the bearings and 
other details 




Fig- 7 — Plan of the chassis showing the location of the relating units and a clean design 



density that is characteristic of this type of material. The gears 
in the sliding gear system are of chrome nickel steel, and the 
prime and lay shaft, both of which are of good diameter and 
short, float on annular type ball bearings. The shafts are of 
double heat-treated nickel steel. 

By referring to Fig. 7 it will be seen how the motor Mi is 
placed in the chassis frame between the side bars Bi and B2 
back of the radiator Ri, the latter being in the plane of the front 
axle, and the transmission gear Gi, with the clutch in the same 
housing, is located amidship, remembering that a tumbleshaft 
with two universal joints takes the power of 
the motor through the flywheel to the trans- 
mission gear from whence it travels through 
the propeller shaft Pi to the live rear axle 
Ai, with universal joints Ui and U2 to 
compensate for spring play. The plan is 
flexibility, and the method of execution of 
the design takes into account the desirability 
of being able to remove either of the units 
if the occasion requires, without disturbing 
the neighboring units. In the furtherance 
of this idea of flexibility, the torsion rod Ti 
prevents the live rear axle from turning, 
thus cramping the propeller shaft, but it 
does not interfere with the lateral sway of 
the chassis within the limits as fixed by the 
flexibility inherent in the three-quarter el- 
liptic rear springs Si and S2 supporting the 
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standing which fact a 
jackstay is placed on 
the under side with a 
turnbuckle in its 
length for the pur- 
pose of relieving the 
tube of undue work. 
Fig. 9 shows the rear 
axle in perspective 
with one wheel off, 
admitting of examin- 
ing the inside of the 
braking mechanism, 
and in this view the 
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Fig. 6 — Transmission gear with clutch com- 
bined with the cover off showing details 



F'g. 3 — Right-hand side of the motor showing the location of the Mayer 

carbureter 

chassis. At the front end of the half-elliptic type, and in the 
design of the I-section axle the cross rod Ci was brought to a 
protected position in the rear and the drag rod Gi connects to 
the steering arm Si above the axle, and considering the fact that 
the drag rod is straight, it remains to be said that the steering 

equipment is protect- 
ed in every way. 

Referring to Fig. 8 
of the live rear axle, 
the same being opened 
up at the differential 
housing separating its 
two parts Hi and H2, 
showing the bearings 
Bi and B2 to support 
the differential hous- 
ing H3, the latter be- 
ing removed with the 
bevel gear Gi, thus 
indicating how the 
axle may be taken 
apart for inspection 

or repair if the occasion requires. The brake drums Di and 
D2 arc of pressed steel and large diameter, and the brake-rods 
Ri and R2 are supported in bearings on brackets B3 and B4. 
The tube is of substantial design and construction, notwith- 




Fig. 9 — Perspective of the live rear axle 
showing the braking mechanism and the shack- 
ling of the three-quarter elliptic springs 



method of securing and shackling the three-quarter elliptic 
springs is also indicated. 

Some of the Remaining Considerations Apropos of This 
Model of Car. 

The length of the wheeibase is 110 inches and the tread is 
56 inches. The wheels are provided with 34 x 3 1-2-inch tires 
all around. The wheels are of the artillery type with 10 hickory 
spokes in the front and 12 like spokes in the rear wheels. The 
rims are of the quick detachable type. The side frames are 
of the channel section with a single drop. Two sets of brakes 
are employed, the 
service brakes being 
on the shaft of the 
external constricting 
type. The emergency 
brakes are in the 
drums on the rear 
wheels of the internal 
expanding type, and 
Raybestos is used as 
a lining throughout. 
The rear axle is of 
the full floating type, 

and the gear ratio is 3 3-4 to 1. The magneto is of the Bosch 
type. The carbureter is of the Mayer type, and the auxiliary air 
is heated bv water. 




Fig. 8 — Live rear axle disassembled showing de- 
tails in the region of the differential 



Java Becoming a Motoring Center — There are now several 
hundred automobilists in the Tsland of Java, about 500 machines 
having been imported into the Island in 1910. The Java Motor 
Club has the credit for accomplishing splendid work in the matter 
of establishing gasoline depots in several sections of the Island. 



How Marathon Autmobile Is Made 

Product of a Plant at Nashville, Tenn. 



Of the industries in the South, the making of automobiles 
is not the leader, but the fact remains that the qual- 
ity of the cars produced there bespeaks a measure 
of care, and that thoughtful consideration which 
would indicate to the keen observer that the require- 
ments in view of the Southern road conditions are 
being effectively studied out, and the story here 
shows how the Marathon car, which is the product 
of one of the best equipped factories in the South, 
was designed to fit this environment. 



FROM the art point of view, the Marathon automobile, 
as made by the Southern Motor Works, of Nashville, 
Tenn., is shown in Fig. 1, which is a three-quarter view. 
This particular model of car is of the conventional type with 
a touring body, and for those who express a preference for a 
torpedo type of automobile Fig. 2 will suffice to indicate what the 
maker has to furnish. In addition to these models the torpedo 
roadster, as depicted in Fig. 3, is a regular product of the 
company's plant. 

The pl?n of the chassis of the 35-horsepower model car, 
which is used for all of the models that are being discussed 
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Fig. 1 — Three-quarter Mew looking at the front of the Marathon conventional type of tourii.g car 

here, is shown in Fig. 4, wherein it will be seen that a unit 
power plant is suspended between the side-bars, the latter being 
of the channel section and stoutly shaped. The radiator is 
placed in the plane of the front axle and the propeller shaft is 
housed within a torsion tube, and among the other characteristics 

mention is made of 
full-elliptic (scroll) 
springs for the rear 
suspension, and it will 
be seen that half-ellip- 
tic springs are placed 
to carry the load at 
the front end of the 
automobile. To get an 
idea of the live rear 
axle unit it will be 
necessary to look at 
Fig. 5, and the de- 
tails of the I-sec- 
tion front axle are 
clearly depicted in 
Fig. 6, which is a rear 



bore being 41-4 inches and the stroke 41-2 
inches, so that the four-cylinder water- 
cooled motor is given a fair rating of 35 
horsepower by the company. The ignition 
includes a Remy magneto M2, which is 
fastened to a pad Si by a yoke Yi, and is 
driven by a shaft with a gear in the hous- 
ing Hi, but the shaft passes through to the 
front of the housing and is provided with 
a pulley at the extremity, which takes the 
belt Pi, furnishing power to the air pro- 
peller Fi. The carbureter Ci is placed back 
of the magneto on the same side of the 
motor and the manifold Ml is curved 
toward the center of the motor as it passes 
upward, terminating in branches Bi and 
B2, leading to the pairs of cylinders of the 
motor and the manifold fastenings B3 and 
B4 which are in the form of yokes, in ad- 
dition to holding the intake manifold as 
referred to, fastens the exhaust manifold 
El into place as a common effort. The mo- 
tor is suspended at three points and the 
arm reaching across between the side-bars 
is faced off at Fi on each side to fit a simi- 
lar pad on the side-bars. This arm is in 
the plane of the flywheel, which is within the housing H3, and the 
transmission gear is housed in the extension H2, which is flanged 
to the enlargement as shown. The pedals P2 and P3 extend out 
at the right side of the gear housing and the shaft for these 
pedals has an outboard support as well as taking its bearing in 
the extension Ha. 




Fig. 10 — Showing a process In the shop-mill- 
ing of the crankcase on a basis of speed and 
accuracy 




-Right-hand side of the unit type of power plant showing the loca- 
tion of the magneto and carbureter 



view, indicating the cross-rod Ci in its position back of the axle, 
and attention is called to the fact that the drop of the axle is 
lower than the cross-rod so that road obstructions may not strain 
the steering mechanism. 

Confining attention to the 35-horsepower unit type of motor, 
as it is shown in Fig. 7, looking at the right-hand side of the 
same, it will be seen that the cylinders are cast in pairs, the 



The left-hand side of the motor is shown in Fig. 8, indicating 
that the cylinders are of the L-type, so that this side of the 
motor is clean, leaving nothing but the water connection Wi 
to take up room, thus making it desirable to put hand-hole 
covers Ci and C2 in the crankcase C3, which, together with 
the hand-hole cover C4 in the top of the transmission gearcase. 
affords communication to the working parts of the power plant 
for the purpose of inspection, cleaning, or repairing. The cool- 
ing is done on the thermo-syphon plan and 
the manifold W*2 for the water placed on the 
top of the cylinders is made with a large 
area of the opening to facilitate the flow of 
water under the head that is induced by a 
mere difference in temperature utilized for 
circulation in this system. 

The transmission gear is of the selective 
three-speed type, including the reverse, and 
the control by a side-lever is manipulated 
through a gate, the latter being placed out- 
side of the body line, but in the torpedo 
models, as shown in Fig. 2, the body is 
curved outward, causing the control 
levers to fall within the line of the side 
Fig. 2 — Side elevation of the torpedo type of touring car, fitted with a top thereof. 
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Two distance rods are fitted beneath 
the spring perches of the rear axle and 
terminate as shown in Fig. 4 at the point 
where the propeller shaft leaves the gear 
box. The gear shifting arms will also 
be noticed one on either side of the hous- 
ing. The method of leading the exhaust 
through the manifold placed over the 
motor is unique. 

Company's Plant Fitted Out to 
Handle Intricate Machining Op- 
erations Successfully 

It will be understood that the building 
of automobiles when they are made in a 
plant at a considerable distance from the 
haunts of the makers of machine tools 
is more of an undertaking than would 

be ordinarily encountered, and in this effort the company rec- 
ognized the limitations in the South from the machine-tool point 
of view, and in order to protect its customers in the matter 
of replacements, and in other ways, the plant has been fitted 
out with a special line of machine tools that were designed for 
interchangeable and rapid work, making it possible to accom- 
plish the various tasks expeditiously and within allowable limits 
of tolerance. As an example of the design methods involved and 
the machining processes that have to be carried out, reference is 
made to the crankcase Cl, as shown in Fig. 10, which is being 




Fig. 3 — Side elevation of the torpedo roadster, showing a foredoor and the gasoline tank back of 

the seat 

operation, the clutch being released by the mechanism, which is 
clearly brought into view. Control for the spark and throttle is 
located on the top of the steering column. 




South for Good Roads 

Throughout the South the spirit of advancement is apparent 
in the activity displayed for good roads. At the recent 
National Good Roads Congress at Birmingham, one speaker 
said that the Civil War could have been averted had it been 
possible to hold such a gathering fifty years ago. 
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F>g- 8 — Left-hand side of the motor indicating the hand-holes with covers 

faced at Fi, F2, etc., but the cat-head C2 in a commodious form 
of milling machine with a traveling platen Pi, with a fixture F3, 
by means of which the work is centered with accuracy and with- 
out loss of time. Fig. 11 shows another example of designing, 
with faces Fi and F2, and the finishing of the bore at Bi, B2 and 
B3, all in one setting, thus assuring a commercial product at a 
reasonable cost, and It is in the correlating of the scheme of de- 
sign of the parts that go to make the 
automobile with the special forms of ma- 
chine tools that are used for the purpose 
that makes this effort praiseworthy. 

A Few of the Remaining' Consid- 
erations from the Purchaser's 
Point of View 

The standard wheelbase length of these 
cars is 116 inches, and the tread is 56 
inches. The tire equipment is 34 x 3 1-2 
inches all around. The gear ratio is 4 to 
i, or 3 1-2 to 1. The clutch is of the 
multiple disc type nested in the flywheel, 
and Fig. 9 shows the assembling of the 
same, and the three clutch springs which 
are placed to maintain pressure during 



road making has 
been achieved 
throughout the 
South during the 
past year, and such 
highways as were 
traversed by Glid- 
den Trophy tour of 
1910 would be 
hard to find to-day. 
At the recently ad- 
journed National 
Good Roads Con- 
gress, held at Bir- 
mingham, Ala., there were in attendance 1,364 delegates, repre- 
senting seventeen States and the District of Columbia, besides 
fifty-eight women delegates from four active societies. 

Among those present were a number of Southern statesmen, 
including Governor O'N'eal, Senator Bankhead and a dozen 
Congressmen. One striking utterance in the speech of Con- 
gressman J. I. Burnett, who treated of "National Aid for 



Fig. 11 — Looking into the housing in the live 
rear axle, showing the scheme of design 




Fig. A — Plan of the chassis showing the 35-horsepower unit type of motor resting on the sidebars 
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Fig. S — Details of the Marathon live rear axle showing the fastening of the 
torsion tube housing the propeller shaft 



Good Roads," was to this effect : He said that if such a meeting 
as the one he was addressing had been possible fifty years ago 
there would have been no Civil War. 

While the South has taken the subject of highways very 
seriously in recent months, there is still room for a vast ac- 
tivity in that direction despite the progress that has been made. 
Undoubtedly such meetings as the one at Birmingham serve a 
useful purpose in fostering the spirit of advancement. 

Representative Richmond Pearson Hobson read a draft of 
a bill to the delegates which he proposes to introduce into the 
next session of the National Congress. This bill provides 
for a general survey of the roads of the United States under the 
supervision of the Secretary of Agriculture; that the Director 
of Public Roads be authorized to co-operate with road officers 
of States and localities to make detailed surveys on a 50 per cent, 
basis for the Federal Government, and appropriating $100,000 a 
year for five years to take care of the government's end of the 
expense. 



Report of the Sheet Metals 
Division 

Being the recommendations of the Sheet Metals Division of the 
Standards Committee of the Society of Automobile En- 
gineers, as of date of June, 191 1. This report considers 
steels only, the other metals being reserved for a future 
report. 

THIS report of the Sheet Metals Division is confined to steels. 
The subject of aluminum, copper, brass and alloys will be 
taken up in a further report. 

The report on steel has been considered under two main heads, 
viz. : Sheets and Strips. 

Sheets — Sheet steel for automobile parts may be rolled from 
low carbon Bessemer steel or low carbon open-hearth steel (either 
acid or basic >. 
Typical analyses of these materials are as follows: 

Carbon 08 to .12 

S'licon Under .02 




Fig. 6— Marathon I-secrion front axle looking at the back of the same, 
showing the position of the cross rod 



Low carbon Bessemer steel Sulphur Under .07 

Phosphorus ..Not over .10 

Manganese 30 to .50 

Carbon 08 to .18 

Low carbon, open hearth (Basic) Sulphur Not over .04 

Phosphorus... Not over .04 

Manganese 40 to .60 

Carbon 10 to .IS 

Silicon Under .02 

Low carbon, open hearth (Acid) . . Sulphur Under .06 

Phosphorus Under .08 

Manganese 30 to .50 

(For deep drawing or difficult forming basic open hearth 
should be specified.) 

Gauge— The accepted gauge of the sheet steel industry is the 
United States Standard Gauge, a copy of which appears in S. A. 
E. data sheet form. It is recommended when writing specifica- 
tions for sheets that the thickness desired be expressed in thou- 
sandths of an inch. It should be noted that this standard was 
made to cover iron and steel. The weight per square foot for 
the various gauges and thicknesses is correct for iron, while 
the weight of steel for the same thickness is 2 per cent, heavier. 

Variations in Thickness — In regular practice sheets lighter 
than No. 16 are considered to be a commerc'al delivery if the 
weight per square is within 2]/ 2 per cent, of the standard weight, 
either above or below. For sheets No. 16 and heavier a com- 
mercial delivery consists of sheets which are within 5 per cent, 
of the standard weight, either above or below. Variations in 
thickness occur between sheets, and also between different points 
in the same sheet, due to slight inequalities of temperature of 
steel, changes in 
contour of rolls 
and spring of ma- 
chinery. 

A reasonable va- 
riation in thick- 
ness may be consid- 
ered as 6 per cent, 
above or below the 
specified thickness 
for sheets No. 11 
or heavier. From 
No. 12 to No. 18 
gauge a reasonable 
variation will be 8 
per cent, above or 
below the specified 
thickness. In sheets 
thinner than No. 18 
gauge the percent- 
age of variation 
will be liable to in- 
crease as the thickness decreases. In sheets of all gauges the 
variation in thickness will increase as the width and length in- 
crease. 

Specifications for sheets for cold drawing should indicate the 
greatest possible variation from the mean thickness that is per- 
missible. 

Finish— Sheet steel is made in a variety of finishes, some of 
which are described in the following paragraphs : 

Blue Annealed Sheets— These sheets are hot rolled and open 
annealed and are furnished in gauges No. 16 and heavier, in 
dimensions up to 48" wide and 144" long. 

This treatment preserves the integrity of the steel and sheets 
of this grade are suitable for pressing and cold drawing purposes. 

If sheets are required to be free from the mill scale or oxide 
formed during the rolling and annealing processes, this require- 
ment is met with least injury to the steel by means of a sand 
blast. 

Pickling in dilute sulphuric acid is commonly resorled to for 
the purpose of dissolving the scale, but, as this process has a 




Fig. 9 — Assembly of the clutch showing the fast- 
ening of the three springs and the toggle 
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tendency to produce brittleness unless followed by an annealing 
process, it should be avoided as far as possible. 

One Pass Cold Rolled and Box Annealed Sheets — These 
sheets are hot rolled, cold rolled one pass to take out creases 
and buckles, and annealed in an air-tight box or cover. 

This treatment is suitable for sheets lighter than No. 16 gauge, 
which are not required to have a specially smooth surface. 

Full Cold Rolled and Re-Annealed Sheets — Sheets are hot 
rolled, annealed, cold rolled three or more passes and re- 
annealed. 

This treatment gives a smooth sheet with as good a surface 
as is procurable in the presence of the oxide formed in heating 
and rolling. 

Pickled Finished Sheets — These sheets are hot rolled, an- 
nealed, pickled, full cold rolled and re-annealed. 

This treatment gives a smooth sheet, free from scale and oxide, 
but liable to be pitted owing to the presence of scale on the 
steel bar. 

Full Pickled Finished Sheets — These sheets are made from 
pickled bars or are pickled after first stage of rolling, subse- 
quently finished on hot mills, annealed, pickled, full cold rolled 
and re-annealed. 

This treatment produces a clean, smooth sheet free from scale 
and heavy scale marks or pits. 

This material is suitable for hoods and fenders, and when 
patent leveled may be used for bodies if a proper filler is used 
to close up the small pits. 

Sheets of the foregoing are furnished in gauges No. 16 to No. 
30, and in sizes up to 36" wide and 120" long. 

Automobile Body Stock — These sheets are made in the same 
way as the full pickled finished sheets but are patent leveled and 
resquared, and are subjected to a close inspection for pit marks. 
One side of each sheet should be free from pits. 

The.se sheets are made in gauge No. 20 and No. 22 and in 
sizes up to 36" wide and 120" long. 

Galvanized Sheets — Sheets of steel, properly prepared and 
coated with zinc by being passed through a molten bath of this 
metal. 

The Weight per square foot is-2j4 oz. heavier than the weight 
of the corresponding gauge in uncoated sheets. 

Galvanized sheets can be obtained in pauges from No. 21 to 
No. 30, in sizes up to 36" wide and 120" Ion?: and in pauses 
from No. 10 to No. 20. in sizes uo to 48" wide and T44" lone. 

Long Terne Sheets — Sheets of steel coated with an alloy of 
lead and tin. 

These sheets can be obtained in gauges from No. 20 to No. 30. 
from 20" to 40" wide and up to 120" long. 

Strips — Sheets narrower than 20" are variously designated 
bsnds, hoops and strips, these terms being applied arbitrarily to 
those flat sections of finished sheet which are rolled in long 
lengths and in widths narrower than sheets and plates, and in 
thickness liebter than bars, and can be secured in either cold or 
hot rollc! finish. 

Hot Rolled Strip — Flats ^ T o. 12 (=.too") and heavier tin to 
6" wide are t'sually termed "bands." 

Flats No. 12 (=.100") and heavier wider than 6" are termed 
"band edged flats" and are classed as plate. 

Flats No. 13 (=.095") and lighter are termed "hoops" or 
' strips.". 

Flats which are rolled for the purpose of being subsequently 
finished into pipe or tubes are termed "skelp." 

The name of "skelp" is never correctly given to finished steel 
ftrio. 

The materal commonly used for rolling into bands, hoops and 
strips is low carbon steel, made either by the Bessemer or Basic 
Open-hearth process. Typical analyses of steel made by these 
processes were given under the heading of "Sheets." 

Gauge — The gauge used by the manufacturers of bands, hoops 
and strips is the Birmingham Wire Gauge, a copy of which ap- 
pears in the S. A. E. data sheet form. 

It is recommended when writing specifications for bands. 



hoops and strips that the thickness desired be expressed in 
thousandths of an inch. 

Standard Widths and Gauges — Bands, band edged flats and 
hoops or strips are rolled in the following standard widths and 
gauges : 

Width. , 

3/8* No. 4 = 



1/2" 

1 1/16" 

2 1/16" 

3 1/16* 

4 1/16" 
4 9/16" 

4 3/16" 

5 1/8" 



increasing by l/16ths to 1* 



7/16" 



3" 
4" 

4 1/2" 

4 3/4" 

5 1/16* 

6 3/4" 
7" 

7 1/2" 
7 5/8" 
7 3/4" 

7 7/8" 
8" 

8 1/4" 
8 1/2" 

8 5/8" 

9 5/8" 



4 : 
4 : 
4: 
1 : 
1: 
1 : 
00: 
00: 
00 : 
1 : 
1: 
1 : 
1 : 
1 : 
1 : 
1 = 
1: 
1 : 
1 : 



■Thickness.- 
.238" to No. 18 : 



: .238" " 

: .238" " 

:.238" " 

: .300" " 

:.300" " 

: .300" " 

-. .380" " 

=.380" " 

: .380" " 

: .300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 

:.300" " 



19: 
23: 
22 : 
21 : 
20 : 
19: 
18 : 
17 : 
16: 
14: 
14 : 
14 : 
14 : 
14 : 
14 : 
14 : 
14 : 
14 : 
12 : 



.049" 
.042" 
.025" 
.028" 
.032" 
.035" 
.042" 
.049" 
.058" 
.065" 
.083" 
.083" 
.083" 
.083" 
.083" 
.083" 
.083" 
.083" 
.083" 
.109" 



VVhile above sizes are generally considered standard, the 
majority of mills roll strips as wide as 20" in the heavier gauges. 

Cold Rolled Strip — Under this head is found the product of 
mills, cold rolling strips, bars and sheets, for use principally in 
stamping and forming operations where more accuracy of gauge 
is required than is furnished by hot rolled mills. It is also used 
where a maximum of ductility or finish is essential. 

Cold rolled strip is furnished in widths H" to 15" inclusive 
and in gauges from .003" to it being understood in general 
practice that the thickness shall be not less than one-half of one 
per cent, of the width. 

Where dies are expensive to construct and maintain, steel en- 
tirely free from scale and bright-rolled to uniform gauge must 
be used, as a matter of manufacturing economy. 

In this class, as in the others, engineers should be careful to 
state the results to be obtained from the steel and advise the 
mills of the variations which can be allowed. 

(Signed) James H. Foster, Chairman. 
A. R. Gormully 
Robert Skemp 
T. V. Buckwalter 
F. C Burkhardt 
L. R. Smith 
C. E. Lozier 
H. P. Davis 



Report of the Broaches 
Division 

Being an outline of the results of the work the Broaches Division 
of the Standards Committee of the Society of Automobile 
Engineers, and bearing date of June, 191 1, the same being a 
preliminary report and for discussion only. 

WE herewith submit the results obtained by careful consid- 
eration of correspondence and conference between the 
members of the Broaches Division and of consideration of a 
tabulation of exhaustive data collected by the Society's office, 
showing the practice of the S. A. E. members as to multiple 
spline shafts and square shafts. 

Multiple Spline Shafts — We give herewith Table No. 1 in 
connection with multiple spline shafts. The first formula therein 
appearing is worked out for the fit to be made to the reamed 
or ground portion of the shaft between the splines, and the 
hole to be ground concentric with the pitch line of the gear. 

The second formula appearing in Table No. 1 applies to fit 
to be made to the outside diameter of the splines. The hole is 
not to be ground but to be left as broached. Both of the 
formulae cover four or six grooves. We do not recommend the 
adoption of an odd number, on account of the difficulty of 
calipering either the shaft at the bottom of the groove or the 
shaft or top of the splines or the hole diameter. We recommend 
the second formula for adoption as standard. 
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Table No. i— Multiple Spline Shafts (4 and 6 Splines). 

Fit to Come on Shaft at Bottom. 
.006 allowed for grinding in hole of gears, 
"b" Outside diameter shaft, 
"a" Bottom diameter shaft, 
"w" Width of key. 

"f" = Radius at corners of keys and fillet. 
'•b" = o + w + 2f 
"w" = aXr 

"t" = .24 ratio assumed, 
a 

So 



"a" 


"b" 


•v 




Shaft 


Size. 




994 


1.280 


.240 


.020 




1.25 




119 


1.441 


.270 


.023 


1.125 J 


1 . 40625 


1 


244 


1.600 


.300 


.025 


1.250 1 


1.5625 


1 


369 


1.7S0 


.330 


.027 


1 .375 


1 . 71875 


1 


494 


1.920 


.360 


.030 


1.500 


1 .875 


1 


744 


2.240 


.420 


03S 


1.750 


2. 1875 


1 


994 


2.S60 


.480 


.040 


2.000 ! 


2.500 


2 


244 


2.850 


.510 


.045 


2.250 : 


2.8125 


2 


494 


3.200 


.600 


.050 


2.500 


3. 125 


2 


744 


3.250 


.660 


.055 


2.750 1 


3.4375 


2 


994 


3.840 


.720 


.060 


3 000 


3 . 750 



Multiple Spline Shafts (4 and 6 Splines). 
Fit to Come on Outside Diameter of Splints. 

"a" = b— (w ) 

2 

"w" = b X r 



w 



"(" = 



Table 2. — Short Diameter Sizes Recommended. 



.80 Ratio 



.73 Ratio 



Short 
Diameter. 



| Long 
i Diameter. 



Short 
Diameter. 



1 4 

3/8 
1/2 
5/8 
3/4 
7/8 

1 

1 1/8 
1 1/4 
1 3/8 
1 12 
1 3/4 
2 
2 
2 



1/4 
1/2 

2 3 4 

3 

3 1/2 



5 16 
15 32 
5 8 
31 32 
15/ 16 
1 116 
1 1 4 
1 3 8 
1 5 8 
1 11/16 
1 7 8 
3 16 
1 2 
13 16 
1 8 
3 8 
3 4 
3 8 



1.4 
3 8 
1 2 

5/8 
3 4 
7/8 

1 

1 1/8 
1 1/4 
1 3/8 
1 12 

1 3/4 
2 

2 14 
2 1 2 

2 3,4 

3 

3 1 2 
4 



Lour 
DiametT. 



I I 32 
33 64 

II 16 
27 32 

1 32 
3 16 
3 8 



1 9 16 
1 1 1 16 
1 7 8 
1 16 

3 
3 



1 16 
7 16 
3 4 



Square Shafts.— It is the consensus of 
opinion of the division that we hold to one 
size to make the hole standard and the 
same size square for both sliding and fixed 
fits as far as the hole goes. 

In our judgment, .8 will give satisfactory 
results for fixed and sliding fits. On slid- 
ing fits under very heavy duty this ratio 
will have to be carried to .73, using in both 
instances even fractional dimensions. 

In regard to short diameter sizes to be 
established : same to vary by % in. from \\ 
in. to i}4 in. ; by ! 4 in. from 1 Vi in. to 3 in. : 
and V 2 in. for 3 in. and above. 

Dimensions of Spline Shafts. 



Shafts up 10 lj/'diam. 
•4 m 2" «* 

" 3" 

" 3K" " 



Shafts up to 1" 
.. 2 .. 

" 3" 
" 34i" 



Shafts up to W 
14 •< 2" 



diain. 



diam. 



Working Limits. 

Splined Shafts. 

from .0005 to .002 under 
" .001 " .002M " 
" .001 !4 " .003*2 *' 
" .002 " .004 " 

S pined Shaft Keys. 

under 



from .00 1 
" .002 
" .003 
" .003 



to .003 
" .004 
" .005 
" .005 



from Std. to .001 over 

" " *• .00154 " 

" " " .001*4 " 
MIH " 



fronvStd. to .005 
" " " .006 
" " " " .007 
" " " .007 



Square Shafts. 

from .000 ^ to .001 '4 und. 
" .000 V, " .001/, ■• 
'• .00044 " .002 
" .001 " .002 " 



On s6ft work up to 2". 

from Std. to .001 under. 
On hardened work 
Standard + or — .001 




A — 1.01 raim-'lleDietrich at the start of the kilometer trial 

11 — Streamer body with tail attachment for overcoming wind resistance 

C — Ford car that won its class in the kilometer and hill climb 





"a" 




"b" 


"w" 


"V 




Hole Size 




1 




1 


250 | 


300 


.020 




000 


1 


250 


1 


125 


I 


40625 


.3375 


.0225 


' ! 


125 


1 


40625 




250 


1 


5625 


.375 


.025 


1 


250 


1 


5625 




375 


1 


1875 


.4125 


.0275 


1 


375 


1 


71875 


1 


500 


1 


875 | 


.450 


.030 


1 


500 




875 


1 


750 


2 


1875 1 


.525 


.035 


1 


750 


2 


1875 


2 


000 


2 


500 


.600 


.040 


2 


000 


2 


050 


2 


250 


2 


8125 


.675 


.045 


2 


250 


2 


8125 


2 


500 


3 


125 


. 750 


.050 


2 


500 


3 


125 


2 


750 


3 


43 75 t 


.82? 


.055 


1 2 


750 


3 


.4375 


3 


000 


3 


750 


.900 


.060 


3 


.000 


3 


.750 



Shafts up to I4" diam. 
" 1" 



" 3" 
(Signed) 

C. E. Davis. Chairman. 

C. \V. Spuer. 

J. X. Lapoixte. 



Driving Limits ior Kits. 

Square Shafts. 
from .001 V, to .002 over 
•• .00-> " .003 
" .002 " .003 Vi " 
" .003 " .004 " 



from Std. to .000M orer 

.001 

•• " " .001 « " 

" .0O0H " 001!, " 



F. L. Ebekhardt. 

G. E. Merrvweather. 

Coker E. Clarkson, Secretary. 
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French in Racing Throes 

There is a noteSlack of enthusiasm on the part of manufac- 
turers to enter cars in the big races on the other side, but the 
small car events seem to be well supported. This is probably 
due to the decline of the large car and the beitcr efficiency 
of the light small four-cylinder. With the price of gasoline 
high in France and the taxation according to horsepower 
in England, this is hardly to be wondered at. 

UP to date the entries for the Coupe des Voiturettes, to 
be held over the Boulogne sur Mer course, number 44, 
including entrants from France, Germany, America, 
Italy, Belgium, England and Scotland. The American entrant is 




Scotland, and it was a car of this make with a horizontal en- 
gine that won the first Tourist trophy race in the Isle of Man 
in 1906. The Sunbeam and Vauxhall cars are by no means 
new to the racing game, and their list of successes at Brooklands 
makes them dangerous adversaries. It may seem curious to 
see drivers whom one associates with big cars — Hemery, Duray 
Wagner, Bablot and Regal et al. — at the wheels of cars with a 
3 1-2 inch bore, but when it is considered that last year's race 
was won at a speed of over 50 miles per hour the best and most 
experienced drivers are none too good. 

There is a large amount of independence in the running of 
races in France, and the entries for the large car races over 
the Sarthe course have been very tardy, which means that unless 
other makers put in their entries before 
long there is a chance of some of those 
who have already entered withdrawing, 
which will spell fiasco. French makers 
have not gone into the matter whole- 
heartedly, and, apart from the voiturette 
event, racing seems to be on the decline. 
In some quarters this seems to be due to 
failure 0:1 the part of the promotors to 
make use of publicity. The Automobile 
Club de la Sarthe recently organized a 
kilometer trial and a hill climb near Le 
Mans, the start of the Grand Prix de 
France. The course was over superb 
roads, as may be seen in the accompany- 
ing illustrations. 

The kilometer trial was held at Fresnay 
sur Sarthe, and the Ford car entered in 
the Grand Prix Voiturette race covered 
the measured distance in 32 2-5 seconds, 
winning in its class. The Rossel car shown 
at (E) made the fastest time of the day in 
the racing car class. It served to show 
the running of the Rolland Pilain cars, 
which also won their class. These cars 
are entered in the Grand Prix. The time 
for these cars was 33 4-5 seconds. In 
order to give the contestants time to pre- 
pare for the big race at Le Mans the date 
of the Sarthe races has been postponed to 
the 9th of July, the Boulogne meet taking 
place on the 25th of June. The body de- 
sign shown at (B) is becoming de rigueur 
in Continental contests to overcome wind 1 
resistance. 



The Trend of Events 



D — General view of the start, showing the excellence of the roads 

E — Rossel car, winner of speed and hill climb, making fastest time 

F — Rolland Pilain, entered in the Grand Prix, winner of its class 

the Ford, driven by the French agent himself. England is pay- 
ing much attention this year to the French market, which 
would seem to be a case of carrying the'war into the enemy's 
camp. The English contingent will be represented by the 
Calthorpes, three Arrol-Johnstons, one Sunbeam and one 
Vauxhall. The Calthorpe cars have been regular entrants in 
this race, but apart from consistent running one year, have not 
had the best of luck. The Arrol-Johnston cars are made in 



Points to a better understanding of the 
relation of roads to automobiles — 
it is possible to foresee the day 
when good automobiles will be 
conserved by equally well-made 
roads. 

Points to the use of properly treated 
steel, but this will not be the 
ground for laying the foundation 
of the structure of initially in- 
ferior steel. 
Points to the employment of body-work 
that will co-relate to the chassis design and construction 
more closely than the indications are of the work of 
those who prolong the carriage makers' art. 
Points to the use of leather in the upholstery that will not 
"crock" and soil the frocks of the ladies who recline on 
the cushions and rest against the backs of the seats. 
Points to the tire problem, and to the fact that there is a well- 
balanced relation between diameter and section of tires. 



Digitized by Google 



1402 THE AUTOMOBILE June ^. ion 



Meeting Recurring' Troubles 

Presenting a Series of tne Most Probable Cases 

A series of correlated short stories, accompanied by diagrams and characteristic illus- 
trations, including the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated hoxv the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 



Oiling Problems. — The lubrication problem of 
automobiles has been simplified considerably in the 
last few years, and ii is becoming a matter that 
almost looks after itself. The average driver, be 




The bottom of the connecting rod has a small 
projection or "spoon" which scoops the oil up 
into the cylinder and over the rod bearings as 
a flying spray, lubricating the piston, connecting 
rod and camshaft. 

The oil troughs are kept constantly full by 
means of a pipe running alongside of the crank- 
case. Oil is forced through this pipe by means of 
a gear driven centrifugal pump which takes the 
oil from the reservoir at the rear of the base of 
the engine, forces it up through a sight feed 
which is located on the dashboard and from there 
it descends to the pipe running along the crank- 
case. This pipe is tapped for each oil trough, the 
overflow from the trough being drained back to 
the reservoir. 

The oil is supplied to the system through an 
opening about 4 inches in diameter through one 
of the crankcase supporting arms; and the amount 
of oil in the system may be judged by means 
of a pet cock. A conical brass strainer is set 
in_ the opening by which the oil reservoir is sup- 
plied. About 1 gallon of oil is necessary for 
every 250 mile*. 

The bearing journals are pocketed. These 



Fig. 1 — Sectional end view of the Premier base 
chamber, showing the trough and the filler 



he owner oi paid servant, on receipt of a new 
car should make it a point to study the lubrication 
system of the car before he attempts to drive it 
at all. When asking for information upon the sub- 
ject it is no exaggeration that there are few who 
really know the points. Salesmen are seldom en- 
gineers, and the question of a pint of oil more 
or less does not materially interest them. Quite 
a large number of makers of cars issue an instruc- 
tion book on how to run the car, and the general 
information to be gleaned is that the motor should 
have oil replenished every so many hundred 
miles. This is ne better than the old-time 
method, where it was a matter of filling every 
20 or 30 miles. One way to find out if the motor 
is getting sufficient oil is by seeing if the ex- 
haust is smoky. There are a large number of 
drivers who only know this method, and it was 
not until the smoke nuisance in New York was 
taken up by the traffic squad that any abatement 
took place. The owner should find out from 
some person in authority in the firm from whom 
he buys the car the exact amount of oil that 
should be placed in the crankcase of the motor 
after this has been emptied and pay particular 
attention in the first few hundred miles of run- 
ning to err on the side of over, rather than under 
lubrication. In the following series of short 
articles on the lubrications of different makes of 
cars the oiling system of each is given in de- 
tail, together with illustrations: 




Fig. 3 — Oil pan of the Hudson Motor, also show- 
ing the false bottom into which the connect- 
ing rods dip 

pockets catch the oil and allow it to flow through 
oil holes into the bearings. The bearings on the 
car outside those of the engine are lubricated by 
means of oil cups and screw-down grease cups. 



Refinements of Premise Luieication. — The 
Premier six-cylinder car is lubricated by 
the splash system. The base casting forms the 
oil reservoir, carrying the whole supply of oil. 
This base casting which is made of aluminum is 
divided into sections which form troughs besides 
lending lateral stiffness to the casting. 
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Fig. 2 — Method used in the 1912 Premier to keep the troughs under the 
connecting rods full of oil 



Splash System Is Used on Hudson Peoduct. 
— -The Hudson "33," four-cylinder machine is oiled 
by the splash system. The oil reservoir is located 
in the bottom of the crankcase casting, or, as it 
is often called, the oil pan of the motor. This 
reservoir has a capacity sufficient to lubricate the 
car, when driven at an average touring speed, for 
about a distance of S00 miles before replenishing. 

When it becomes necessary to refill, the oil is 

Foured into the breather pipe until the oil will flow 
rom the oil gauge cock at the front end of the 
crank case oil well, on the right hand side of the 
motor. 

The oil is pumped from the reservoir pipe to the 
sight feed on the dashboard. The oil is led into 
the top of this sight feed, 
through which the observer 
watches all the oil supplied 
by tbe pump, and then 
flows from the bottom of 
the sight feed back again to 
an opening into the crank- 
case near the pump open- 
ing. 

At each revolution the 
bottom of the connecting 
rod is dashed into the oil, 
throwing up a sufficient 
quantity to lubricate the 
cylinder as well as the 
bearings. 

The oil is kept at a 
constant level by means 
of troughs formed by walls 
of metal in the crank 



-To Sight Feed 




rom Reservoir 



Fig. 4 — Sectional view of the plunger pump used 
on the Hudson "33," showing the two ball 
check valves 

case. These walls ere at such a height that the 
oil will overflow if too much is being supplied. 
This overflow runs back into the well beneath the 
crankcase, replenishing the supply in the reservoir. 

The pump takes the oil again from this point 
after it has passed through a strainer and sends 
it through tbe system again. In passing through 
the motor a quantity* of oil is lost oy burning and 
by waste, this is made up by adding more oil 
through the breather and filler tube, which is lo- 
cated in the left-hand front foot of the motor. 

The oil troughs are rounded to conform to -the 
curve described by the bottom end of the connect- 
ing rod. This is somewhat elliptic in form due to 
its being described by a projection on the connect- 
ing rod. 

The pump is driven off a shaft which runs later- 
ally across the front of 
the motor not only driv. 
ing the oil pump but 
the water pump and 
magneto as well. It is 
of the plunger type 
with two ball checks. 
There is a plug in the 
barrel of the pump to 
allow of its being 
cleaned should any for- 
eign matter get beyond 
the strainer in the bot- 
tom of the reservoir. 

At the end of every 
500 miles the oil is 
drained from the reser- 
voir by means of a 
drain plug located jn 
the bottom of tbe casting. 

The other bearings are supplied with grease cups 
and the transmission, differentials and rear axle 
housings are packed in oil and grease. 




Fig. 6 — Sight feed oil- 
er as used on the 
dashboard of Cadil- 
lac cars 



How Oldsmobile "Autoceat" and "Limited" 
Abe Oiled. — The Oldsmobile four-cylinder motors 
are lubricated by a combination of the force-feed 
and splash systems. 

The oil reservoir is located in the lower part of 
a double-bottomed casting and slopes back to the 
rear of the motor until it is on about the same 
level as the bottom of the flywheel. 

The capacity of the oil well is about three gal- 
lons. It is filled by means of a filler hole on the 
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Fig. 5 — Sectional side view of the Autocrat Olds- 
mobile, showing the troughs, strainer and the 
gear-driven oil pump 
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Fig. 7 — Type of sight feed oiler used on 1912 
Premier cars, located near tbe base of the 
steering pillar 

left-hand side of the motor. This hole is covered 
by a brass cap. The oil is poured into the reser- 
voir until the riser in the gauge glass, which is 
located alongside of the filler hole, shows a good 
height. This gauge glass is examined from time 
to time while running, the riser never being al- 
lowed to drop out of sight. 

In the base of tbe reservoir there is an opening 
covered by a strainer. This opening leads to a 
tube through which the oil is drawn to a gear- 
driven pump operated by the exhaust camshaft. 

This pump, which is of good capacity, takes the 
oil drawn from the reservoir and forces it through 
a pipe which entirely surrounds the crankcase. 
This pipe is tapped for leads to each main bearing, 
the camshaft bearings and the timing gears. 

The connecting rod bearings and the cylinders 
are lubricated by splash. The inner bottom of the 
crankcase is provided with curved troughs which 
conform to the curve 
described by the con- 
necting rods. The con- 
necting rods dip into 
these troughs and beat 
the oil into a heavy 
spray which covers the 
interior of the cylinders 
and the bearings at 
either end of the con- 
necting rod. The oil is 
kept constantly supplied 
to these troughs which 
are allowed to overflow. 
The overflow runs into 
the partitions between 
the troughs, which are 
drilled, allowing the oil 
to flow into a rectang- 
ular sectioned pipy which is a part of the inner 
bottom casting. This pipe leads back to the reser- 
voir at the rear of the casting. From here the 
pump again draws it through the strainer and the 
force-feed system. 

There are four small oil holes located in the 
angles of the universal joint crosses, two in each 
cross, which must be frequently oiled with a squirt 
can. 

There are grease cups located on the clutch hub, 
water pump and other bearings of the ear which 
require the usual filling and occasional screwing 
down: Th; transmission case is either filled with 
heavy oil, a light grease or a mixture of both, and, 
is kept at a level of about an inch over the top of 
the sliding bars. It is filled through a filler hole 
located in the small housing cap over tbe gear 
shifter finger. The propeller shaft universal joint 
it packed with heavy grease applied through an 
opening in the brass housing. The rear axle is 
fill— d with heavy oil or light grease which is ad- 
mitted by removing a small plug on the rear of the 




Fig. 8 — Reserve oil 
tank located outside 
the chassis frame on 
the Lozier 




housing. Other bearings are supplied with small 
oil holei which require occasional attention from 
the operator and are generally oiled by means of a 
squirt can. 



The Loziek Oiling System. — The Lozier cars 
are lubricated by the constant level splash system. 
The oil supply is carried in a reservoir located 
on the left-hand side of the car just inside the 
running board. The supply is supplementary to 
the oil carried in the crankcase or oil pan, and 
is just drawn upon sufficiently to replenish the 
supply of oil in the splash chambers. 

Trie oil is drawn from the reserve tank and is 
supplied to the oil pan by means of a Pedersen 
slide-valve type pump. The advantage claimed for 
this pump is that there are no ball checks and the 
delicacy of adjustment possible. The pump itself 
is located in an almost cubical casing on the ex- 
haust side of the motor at about the center of 
the engine. It is driven off the camshaft by means 
of a worm gear. The length of the stroke of the 
pump is changed by means of a set nut, which is 
located on the end of a vertical shaft in the center 
of the box. A small crank setting on the top of 
the pump casing furnishes a means of operating 
the pump by hand, thus bringing tbe oil rapidly 
up to its operating level in the oil pipes before 
starting the engine. 

The pump draws the oil from the tank on the 
side of the car. up through a sight feed located on 
the dash and from there back to the crankcase. 

The bottom casting of the engine is divided up 
into a series of compartments forming oil 
troughs into which the scoop spoons on the bot- 
tom of the connecting rods dip with sufficient force 
to throw the oil up in a fine spray. In each 
compartment there is a sloping gutter or channel 
which leads directly into the next forward com- 
partment. The oil overflows the walls, which 
bound the troughs, and flows towards the rear 
of the engine and then by means of the gutters 
flows forward again, thus keeping up a constant 
flow. When it is desired to pump an extra sup- 
ply of oil into the crankcase, as in the event of 
hilly country or long continued fast driving, a 
hand plunger pump is used. The pump is located 
in easy reach of the driver's seat. 
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Fig. 10 — Sectional view of the Cadillac base 
chamber, showing the scoop spoons, divisions 
and return flow sloping troughs 

The crankshaft ball bearings are lubricated by 
means of centrifugal oil rings, which feed the oil 
into a copper pipe leading into a hole drilled into 
the crankpin and through the crank arm. 

The camshaft has ball bearings which are also 
lubricated by the splash from the connecting rods. 
All the other bearings throughout the car arc 
equipped with oil or grease cups and the trans- 
mission and differentials are packed in non-fluid 
oil. 



Fig. 9 — Oil well and troughs used on the Olds- 
mobile cars, showing the overflow pipe 



Splash Lubrication on Cadillac. — The Cadillac 
four-cylinder car is lubricated by the splash sys- 
tem; the oil being carried at a constant level. 

The bottom of the crankcase is divided into four 
compartments by metal walls which, besides divid- 
ing the crankcase into sections, form the saddles 
for the main bearings of the motor. In the 
center of the base of each of these compart- 
ments there is a short groove or dip forming an 
oil pocket of sufficient depth to allow the con- 
necting rod to dip into it tor a distance of about 
an eighth of an inch. 

On one side of each of 
the compartments in the 
crankcase there is a slop- 
ing trough which leads di- 
rectly into the next divi- 
sion in the crankcase. The 
sloping troughs in case of 
a superabundance of oil in 
any of the divisions, will 
catch up the oil and allow 
it to flow back to the next 
division; thus maintaining 
a constant level in the oil 
wells. 

The splashing device con- 
sists of a hollow, bent 
scoop on the bottom of the 
connecting rod by which 
the oil is thrown up in a 
heavy spray. This flying 
mass of oil lubricates the 
cylinder and the wristpin 
bearing as well as all the 



other inside working parts of the motor, including 
the main bearings. 

There is an oil reservoir with a capacity of 
about six pints located on the left-hand side of 
the motor. This oil tank is a rectangular box 
and is entirely separate from the crankcase cast- 
ing. The same shaft which drives the magneto 
and water pump passes longitudinally through this 
tank; a double-acting plunger pump is driven 
directly off this shaft; its purpose being to take 
the oil from the tank and replenish the supply in 
the crankcase. 

The pump forces the oil first up to a sight 
feed on the dash and through a tube to the crank- 
case. The number of strokes per minute made 
by the plunger pump bears a definite ratio to the 
revolutions made per minute by the engine. 

After about between 500 and 800 miles the oil 
tank requires refilling through a strainer by open- 
ing a cap on the top of the forward end. 

The universal joints run submerged in oil 




Fig. 11 — Showing the troughs for splash and the 
method of oil supply to main and crank- 
shaft bearings in Franklin motor 

while the transmission and differential housings 
are packed in oil and grease. All other revolv- 
ing and oscillating or sliding bearings are 
equipped with grease cups. 



Combination Oiling Scheme on Franklin 
Cars. — The Franklin car is lubricated by a combi- 
nation of both the force-feed and the splash sys- 
tems. The oil for the splash system is carried in 
the bottom of the crankcase in the oil pan cast- 
ing, which is shaped so as to form beneath each 
cylinder a bowl of such shape that it clears at 
all points the curve traced by the extreme projec- 
tions on the bottom of the connecting rod. 

These basins hold a quantity of oil sufficient to 
allow the connecting rods to splash the oil up into 
the cylinders. The oil is thrown far enough up 
into the cylinder to lubricate the wrist pin. Tbe 
camshaft also obtains its oil from the spray thrown 
up by the beating action of the connecting rods 
into the pools of oil in the bottom of the basins. 

Besides the oil carried in the oil pan casing 
there is a supply in the force-feed reservoir. This 
reservoir which is boxlike in form is situated on 
the exhaust side of the motor so that in cold 
weather the exhaust will raise the temperature of 
the oil, thereby increasing its fluidity. 

Inside the box tank there is a series of seven 

?umps which take the oil from the reservoir and 
orce it through the sight feeds which are located 
on the top of the tank. 

The pumps are driven directly from the cam- 
shaft by gearing and are all of tbe plunger type. 
They force the oil first through the sight feeds 
and then through to each of the main bearings. 
The crankshaft has an oil passage through it, as 
have also the cranks. 

On the dashboard of the car there is a hand 
pump by means of which the oil may be drawn 
from the reservoir and put into the foremost 
crankcase. 




Fig. 12 — Sectional side view of the Premier six-cylinder crankcase, showing 
oil scoops and the troughs under them 
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Short Stories of Current Interest 

Unraveling' the Puzzling Situation 



Discussing some of the ideas that are uppermost in the 
minds of readers as they come to the Editor in the 
mail, presenting the point of view that generally 
obtains, without attempting to contend that the 
otlter angles of the same subjects are without force. 

NOTHING would seem to be plainer than the fact that the 
lubricating problem is unusually complex, and those who 
have followed the discussion as it has been presented bv 
Charles E. Duryea, relative to the placing of the lubricating oil 
in the gasoline, will be struck by the enlightenment which came 
at the bottom of his last letter as it was presented in The Auto- 
moile in the issue of June 8. After giving all of the reasons 
why he would resort to the advantages that come by the in- 
troduction of "naked simplicity" Mr. Duryea ended up by agree- 
ing that the plan as advocated by him is substantially limited 
for exploitation in the types of motors that have a crankcase 
compression, as the various two-cycle motors. There are dangers 
attending the presentation of matter in this way, due to the fact 
that a reader might follow the arguments for two or three 
weeks, and become infatuated with the splendid presentation 
without ever knowing that the plan is limited, according to the 
statements of the authority quoted, to a very small percentage 
of the actual motors used at the present time, nor does this 
authority claim that this plan of lubrication would be effectual 
outside of the limited zone as fixed by him. 

If there is anything in the contention that "practice makes 
perfect" there is ample evidence to sustain Mr. Duryea in the 
position that he takes, which has for its foundation the fact that 
the lubricating oil may be used in conjunction with the gasoline 
in the types of motors that have a crankcase compression, but 
there is one point involved in this method of procedure that 
should not be overlooked. In other words, lubricating oil re- 
sides in the crankcase, and it is used in the splash system of 
lubrication; moreover, there must be enough of it present so 
that the connecting rod caps or the scoops that are placed there- 
in will dip in the lubricating oil and produce the splash re- 
quired. Is it not worth while remembering that Mr. Duryea 
could not prevent the mixture of lubricating oil and gasoline un- 
der such conditions, it being the case that the gasoline with its 
attending air goes into the crankcase to make the initial com- 
pression required in a two-cycle motor? If Mr. Duryea will 
admit that this process of lubrication must be looked upon in the 
light of an inadvertence, who will claim that it may also be 
used as proof positive that mixing the lubricating oil and gaso- 
line is the best and most simple plan to take advantage of? 

Authoritative statements emanating from high sources rela- 
tive to the lubricating problem all go to show that it is the duty 
of lubricating oil to furnish an unbroken film between the 
journal and the box. It is a self-evident fact that an unbroken 
film of lubricating oil can only obtain if nothing but lubricat- 
ing oil gets in the cramped position between the journal and 
the box. The word "simplicity," quoting Webster, may be set 
down as follows: "The quality or state of being simple, un- 
mixed, or uncompounded ; as the simplicity of metals of the 
earth." The very word that seems so attractive to the con- 
tender of the mixing of gasoline with lubricating oil is de- 
fined in the dictionary so clearly as to preclude its use in the 
art under discussion. Most of us can afford to be a little sus- 
picious of the word "simplicity" as it is too frequently applied. 



and of the hundreds of illustrations available, we think of 
nothing at the moment that will be more forceful for our pur- 
pose than to refer to the fact that "simplicity" is the appella- 
tion that is frequently applied to the apparel that is so hard to 
find adorning the ballet of the passing show. This, in our 
judgment, is a fair illustration of a type of simplicity that 
would be of small value during a polar expedition, and yet to 
designate Mr. Duryea's version of a simple lubricating problem 
in any other terms of simplicity would be out' of the question 
were it not for the fact that he finally limited himself to 
specific applications that speak for themselves. 

No automobilist can afford to advocate complexity, which, ac- 
cording to the dictionary may be defined as: "That which is 
complex ; intricacy ; complication." Here we have the implica- 
tion that an aggregation of parts, for illustration, comprises 
more members with greater intricacy of relation than skill 
would sanction. Let us go in for designs that skill will sanc- 
tion, but this should not deprive us of the pleasure of realizing 
real simplicity, which must be defined as present in an auto- 
mobile that is possessed of as many parts as may be required 
to unify the functions and maintain stability of the relations. 
Just to show that a plurality of parts in the mechanism of a 
machine are not to be looked upon as complex, reference is 
made to the chronometer of the mariner, by means of which 
he reckons time and place, and of this marvelous piece of 
mechanism that permits him to travel from shore to shore 
across the great dividing waters of an ocean, there is nothing 
that can be said against it, despite the intricacies of its makeup, 
in view of the lact that the unknown waters are navigated 
through its direction, so that 5,000 miles are traversed, per- 
mitting the ship to nose its way into a harbor in the dead of 
night, or in the fog, and of the wrecks that occur, few, if any 
of them, are to be charged to the lying hands that point to 
wrong numbers on the chronometer's dial. 

The best automobile that can be devised might well be 
termed a "chronometer" car; it would then have as many parts 
in its makeup as would point to success within the limits of 
human endeavor. But if we start out with an exaggerated ego, 
extending to the word "simplicity" a significance that the 
lexicographer refrains from laying claim to, we might carry 
the matter to the ridiculous length of dispensing with the axles, 
substituting wings, and doing the other things that a poet or a 
novelist would be able to see in his day-dream, but in all fair- 
ness, the task would not be concluded without changing the 
name of the object that would result from such distortions of 
the original plan. 

It will be impossible to substantiate the contention that an ob- 
ject is an automobile unless it contains all of the mechanisms 
and parts that are essential to success automobile-wise, and 
"simplicity" will be amply present in a complete car, but the 
most diligent search would fail to find it there if even a bolt 
or a nut is missing, as many an automobilist is in a position 
to testify to by virtue of actual experience. 



FAILURE to get good results from pneumatic tires occurs 
often enough to give the impression broadcast that there 
is something the matter with the tire situation, and those 
who know least about it hit on the "happy thought" that the 
making of tires is attended by a series of "impossibles," and 
that the day ought to come when rubber and cotton will be 
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"thrown to the dogs," substituting something more substantial 
by way of tires. The great minds of the world long ago ad- 
mitted that a little knowledge is a dangerous thing. Referring 
to tires, it is this little knowledge that contends for the elimina- 
tion of rubber and of cotton, and yet the men who are back 
of these complaints have it within their means to get what they 
want for the asking. All that will have to be done is to use 
solid tires instead of the pneumatic types, and keep the speed 
at which automobiles travel on the road within the limits as 
prescribed by the law, instead of committing a misdemeanor in 
the mere process of speeding. Any automobile will roll along the 
ground and perform satisfactorily if solid tires are used, and the 
speed is kept within twenty miles per hour, but when the rate 
of going reaches the point that even makes it difficult for rail- 
road trains to stay upon ninety pounds of steel rails laid on 
splendid ballast, it is not to be supposed that solid tires will 
suffice for the end, or that the pneumatic types of tires will last 
without end. 

But the difficulties involved are not entirely due to speeding, 
and some of them will have to be traced to lack of good under- 
standing of the sizes of tires that should be used in given cases. 
Resorting to the philosophy of the thing it is only necessary 
to point out that all of the tire applications cannot be right be- 
cause they are not all on the same basis. If tire responsibility 
responds to the formula M V 1 it remains for the makers of auto- 
mobiles to obtain the "factor" of the respective models of their 
cars, and fix upon the sizes of tires to accord with the same. 



This will of course mean that various sizes of tires will have 
to be used, depending upon the weight and speed of the cars, 
rather than upon the weight only, which is a too common 
practice. A forceful presentation of the relation of weight and 
speed would have for its foundation the fact that an ordinary 
set of pneumatic tires would support a very heavy automobile 
for a very long time with the car standing still. As against 
this fact, it may be said that a very large set of tires on a light- 
weight automobile will wear out with surprising rapidity if the 
automobile is driven at a terrific high speed. 

The users of automobiles have it within their poweitired fve 
on their tire bills to a very large extent if they will do a little 
"nursing"; in other words, if they will drive carefully. In tour- 
ing work, a good automobile is capable of averaging about 
eighteen miles per hour in a day's run, and a skilled driver 
would therefore understand that the best way to maneuver the 
car is to drive it at a speed of eighteen miles per hour. Reck- 
less persons, those who are permitted to drive automobiles 
despite the fact that they are incompetent, have no better sense 
than to go by fits and starts, traveling one moment at sixty 
miles per hour only to put on the brakes and stop at a railroad 
track, or for some other obstructive condition, waiting a half- 
hour, more or less, for right of way. The steady pace may be 
counted upon to get the automobilist to his destination ahead 
of the fellow who has not learned that it takes an old dog for 
a long trot, and at the end of the month, when the "old dog" 
settles the score, he has money in the bank to spare. 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, Runs, Hill Climbs, Etc. 

June 20-23 Detroit, Mich., Summer Meeting National Gas and Gas- 
oline Engine Trades Association. 

June 24 Scranton, Pa., Hill Climb, Scranton Automobile Asso- 
ciation. 

June 24 St. Louis, Mo., Reliability Run, Auto Club of St. 

Louis. 

June 30 St. Louis, Mo., Reliability Run, St. Louis Automobile 

Manufacturers' and Dealers' Assn. 

June Denver, Col., Reliability Run, Denver Motor Club. 

June Norristown. Pa., Hill Climb, Norristown Auto Club. 

June Oklahoma, Reliability Run, Oklahoma Auto Associa- 
tion. 

July 1 Ossining, N. Y.. Hill Climb, Upper Westchester Auto 

Club. 

July 1 lialtimore, Md., Hill Climb, Automobile Club of Mary- 
land. 

July 3-4 Brighton Beach, N. Y„ Track Races. 

July 4 Kansas City, Mo., Track Races, Automobile Club of 

Kansas City. 

July 4 St. Louis, Mo., Reliability Run, Missouri Automobile 

Association. 

July 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

July 4 Denver, Col.. Track Races, Denver Motor Club. 

lulv 4 Detroit, Annual Track Meet, Wolverine Automobile 

Club. 

July 4 Pottsville, Pa., Track Races, Schuylkill County Centen 

nial. . 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club. 

July 8 or IS Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 14-17 Reliability Run. Minnesota State Automobile Associa- 
tion. 

July 15 Worcester, Mass., Hill Climb, Worcester Automobile 

Club. , t „, 

July 17-19 Cleveland, O.. Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Wisconsin Reliability Run, Wisconsin State Automobile 

Association. 

July Amarillo, Tex.. Track Races, Panhandle Auto Trade 

Association. 

Aug. 1 Chicago, 111., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 3-5 Galveston, Tex., Beach Races, Galveston Automobile 

Aug 12 I'hiladelphia, Reliability Run, Quaker City Motor Club. 

Aug. 25-26 Klgin, III.. Road Race, Chicago Motor Club. 

\ U g I'enver Col., Hill Climb, Denver Motor Club. 

Sept. 1 Chicago. 111., Commercial Reliability Run, Chicago Mo- 
tor Club. 



Sept. 1 Oklahoma, Reliability Run, Daily Oklahoman. 

Sept. 2-4 Brighton Beach, N. Y.. Track Races. 

Sept. 2-4 Indinnapolis Speedwav. Track Races. 

Sept. 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. 7-8 Philadelphia. Track Races, Philadelphia Auto Trade 

Association. 

Sept. 7-9 Hamline, Minn., Track Races, Minnesota State Auto- 
mobile Association. 

Sept. 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept. 15 Knoxville, Tenn., Track Races, Appalachian Exposition. 

Sept. 16 Syracuse, N. Y., Track Races, Automobile Club and 

Dealers. 

Sept. 23 Lowell, Mass., Road Race, Lowell Automobile Club. 

Sept Denver, Col., Track Races, Denver Motor Club. 

Oct. 3-7 Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct. 7 Philadelphia, Fairmount Park Road Race, Quaker City 

Motor Club. 

Oct. 9-13 Chicago, 111.. Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Oct. 16-18 Harrisburg, Pa., Reliability Run. Motor Club of Har- 
risburg. 

Oct Ulanta, Ga.. Track Races, Atlanta Automobile Associa- 
tion. 

Nov. 1 Waco, Tex., Track Races. Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run, Quaker City Motor Club 

Nov. 7-10 Los Angeles-Phoenix Road Race, Maricopa Auto Club 

Nov 911 San Antonio, Tex., Track Races, San Antonio Auto 

Club. 

Nov. 10 Phoenix, Ariz. Track Races, Maricopa Automobile Club. 

Nov. 30 Los Angeles, Cal., Track Races, Motordrome. 

Nov! Savannah, Ga., Road Race, Savannah Automobile Club. 

Dec. 25-26 1-os Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

lunc 24 Boulogne, France, Coupe des Voiturettes. 

June 25 French Light Car Race, Coupe des Voitures Legeres, 

' Boulogne-sur-Mer course. 

June 25-Tulv 2 International Reliability Tour, Danish Automobile Club. 

July 4 (to 19) Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

[uly 9 Sarthe Circuit, France. Grand Prix of Automobile Club. 

luly 13-20 Ostend, Belgium, Speed Trials. 

July 21-24 Boulogne-sur-Mer. Race Meet. 

\ U p, 6 Mont Ventoux, France, Hill Climb. 

Sept. 2-11 Roubaix, France. Agricultural Motor Vehicle Show. 

Sept! 9. . . . . Bologna, Italy, Grand Prix of Italy. 

Sept. 10-20 Hungarian Small-Car Trials. 

Sept. 16 Russian Touring Car Competition. St. Petersburg to 

Sebastopol. 

Sept. 17 Semmering, Austria, Hill-Climb. 

Sept. 17 Start of the Annual Trials Under Auspices of 1'Aulo, 

France. 

O c t, 1 Gaillon, France, Hill-Climb. 



Digitized by Google 



1406 



THE AUTOMOBILE 



June 22, 1911 




Vol. XXIV 



Thursday, June 22, Ull 



Ho. 25 



The Class Journal Company 

' . r to $a H - SWETLAHD, President 
***** ^ A. B. SWETLAHD, General Manager 

281-241 West 39th Street, New York City 



THOS 



Editorial Department 

J. FAT, Managing Editor 

GEORGE M SCHELL. Associate Editor 
JAMBS R. DOOLITTLE HUGH P. MacCOHHELL 

HANS WKYSZ 



ADVERTISING DEPARTMENT 
W. I. RALPH, 10SS Old South Bldg., Boston LOUIS R. SMITH, Hew York 
C. B. GURHETT, I 910 Sjuth M chigsn FRANK B. BARRETT, SOS Park 
L. G. VOGEL, / Avenue, Chxago Building, Cleveland 

T. B. VAN ALSTYHE. New York ana Phila. H. H. GILL, SST Ford Building, 
H. L. SPOHN, Hew York Detroit 

Cable Address - - Autoland, Hew York 

Long Distance Telephone - -- -- -- -- 2046 Bryant, New York 

StumCRiPTiON Rater 
United States and Mexico - One Year, $3.00 

Other Countries in Postal Union, including Canada - - - - One Year, 6.00 
To Subscribers — Do not send money by ordinary mail. Remit by Draft, 
Post-Office or Express Money Order, or Register your letter. 

Foreign bchsckiftiok Acsknth 
ENGLAND: — W. H. Smith & Sons, Ltd., 186 Strand, London, W. C, and all book- 
stalls and agencies in Great Britain; also in Paris at 248 Rue de Rivoli. 
FRAHCE: — L. Baudry de Saunler, offices of "Omnia," 20 Rue Duret, Avenue 

de la Grande Annee, Paris. 
GERMANY:— A. Seydel, Mohrenstrasse S, Berlin. 

Entered at Hew York, R. Y., as second-class matter. 

The Automobile is a consolidation of The Automobile (monthly) and the Motor 
Review (weekly). May, 1901, Dealer and Repairman (monthly), October, 1905, 
and the Automobile Magazine (monthly), July, 1907. 



D EFERRING to the automobile engineer as a type 
^ mingled with his confreres, it is not impossible to 
compare him with the car of his conception on a basis of 
"striking energy," and to say that he makes up in en- 
thusiasm for any latent inertia that may be lurking in his 
anatomy, but there is ground for the impression that he 
might possibly be found in the position of the Oriental 
chap whom the king promised all of the gold that he could 
carry from the vaults where it was stored to a river bank 
a mile away. It is a great mistake to start off with too 
much gold under such promising conditions. The re- 
sponsibilities that are resting upon the broad shoulders 
of engineers to-day are too exacting, and there are too 
many of them to risk faltering in consequence of an over- 
load, and it is more than likely that good judgment will 
have to supplant some of the enthusiasm. What the 
automobile business needs is the sand-papering down of 
its high spots and the filling in of the hollows between 
the hills. This will take some work, but the hands of 
the operators must be guided by the men who have judg- 
ment and discrimination as well as enthusiasm. 



LOYALTY is a rare virtue in these days when every 
citizen wants to be a millionaire, and when every 
millionaire expresses a preference for exclusiveness in 
his particular line, and trany of the things that are being 
undertaken automobilewise are lacking in certain respects. 



due to the fact that old-fashioned loyalty is at a premium, 
and the men who should be thinking how they could serve 
in their employ better are conniving with those who will 
bend the head and offer the listening ear for no better 
purpose than to feather their own nests at the expense of 
their self-respect. There never was a time when the 
world needed loyal men more than it does to-day, nor 
can it be claimed in any other business, of which we have 
an authentic record, that there is such need of loyal 
attention on the part of the men who gather their liveli- 
hood out of it as the automobile business. There is no 
lack of foresight in the type of man who has the clever- 
ness to make the most out of even a bad situation, and it 
is this type of man who stands for success when he is 
permitted to operate under favorable auspices. It is this 
type of man, too, who has the ability to make a favorable 
impression, so that opportunity as it goes in quest of a 
lodging place is likely to stop at his door and pronounce 
itself "at home." 

* * * 

OULL is the malignant fester that gets in the way of 
* success. It has many ramifications, and it deceives 
its victims because it possesses the faculty of looking 
pleasant. The man with a "pull" is a pest. His natural 
ability is under the shadow of a sense of security that 
grows out of his "pull," and besides being a victim of his 
own self-satisfied state he drags down the source of his 
inspiration until the level on which he stands, while it 
should be the playground of success, becomes the stalk- 
ing place for the skeletons of failures. This condition 
called "pull" does not confine its operations to mere men ; 
it attacks organizations as well. When a company gets 
the impression that it is operating under the favorable 
auspices that suggests a "pull" its activities are slowed 
down under the impetus of the management that is rest- 
ing upon its laurels, unmindful of the fact that the "over- 
head," like the mills of the gods, grind slowly but surely. 
Even purchasers of automobiles, thinking that they have 
a pull with some particular maker's representative, over- 
look the fact that the automobile there to be had is far 
from what they want, bow to the influence of the "pull" 
at the expense of judgment and fall to the ground. 



O UTTING off the evil day is the resort of 450,000 users 
* of automobiles in this country, this being the num- 
ber of automobilists who do not try to understand the 
mechanisms of their cars and who do not know the dif- 
ference between use and abuse. The idea that an auto- 
mobile will go on forever, bowing to the will of its task- 
master in the face of continued abuse, has as much 
foundation as might be represented in the condition that 
would obtain were the same taskmasters to substitute 
horses and to get service out of them without returning 
service. Just as goods for goods is the foundation of 
commerce, service for service is the basis of efficient 
operation when reference is had to a horse or an auto- 
mobile. The owner of a horse must serve the animal by 
feeding and grooming him, and the animal in turn serves 
the owner by bearing him from place to place. Obviously, 
the owner of an automobile must serve it in a way that 
450,000 owners of automobiles have yet to learn, and 
until they do acquire a smattering of this necessary 
knowledge they will have to pay for their backwardness. 
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Two Days' Racing' at Brighton Beach 

July 3-4 to See Racing at Historic Course 



Automobile racing in the metropolis will be seen on a 
major scale for the first time in 191 1 at the opening 
meeting at Brighton Beach, scheduled for July 3-4. 
The official entry blanks outline nine events for each 
day, but do not include a single stock car contest. 
There are all kinds of special races for special racers 
and a feature of the announcement is that the Rctny 
brassard zvill be azuarded to the winner of a sprinting 
race which will be run. in heats. 

ENTRY blanks for the forthcoming two-day race meeting at 
Brighton Beach July 3-4 have been issued. According to 
the announcement there will be nine events run off each 
day and not a stock car race in the card. 

Monday's program includes two numbers for Class C cars at 
5 miles for divisions 2 and 3C. There are also two Class E events 
for divisions 4 and 5E at the same distance. A free-for-all at 
5 miles under handicap will follow. The last half of the card 
is made up of a novelty race for fully equipped cars, the novelty 
consisting of loading and unloading passengers; a free-for-all, 
which may be the first heat of the contest for the Remy brassard, 
either three or five miles with flying start; an hour race for 
Class E cars under 600 cubic inches and with minimum weight 
of 2,100 pounds for the W. B. trophy and a series of 1 mile ex- 
hibitions. 

Tuesday's card includes exhibition trials, one Class C race, 
four Class E races, three Class D events, embracing the final 
heat for the Remy prize, if it is given, a handicap, and an Aus- 
tralian pursuit race. 

According to officials of the Contest Board there has been 
considerable comment upon the conditions framed for the bras- 
sard event. The records show that the prize heretofore has been 
fought for over a distance of ground and not in sprinting 
events. At the same time it is pointed out that the promoter 
of the meet, E. A: Moross, is the titular owner and manager of 
a string of cars, one of which looks like a copper-riveted sure- 
thing if it is entered. 

The officials state that the $75 a week that is one of the emolu- 
ments attached to the brassard, would go quite a long way to- 
ward paying railroad fares for the "string" if the car referred 
to was fortunate enough to win. 

Another statement contained in the entry blank also came in 
for some comment on the part of the officials. This was with 
reference to one of the provisions of the deed of gift conveying 
the W. B. trophy. It is stated that in addition to the July 3 con- 
test for this prize that there will be three others held at Brigh- 
ton Beach at which the trophy will be offered. These dates are 
set out as July 21-22, September 2-4 and the latter part of Sep- 
tember, approximately. 

At the Contest Board it was learned that the July 22 date had 
already been pre-empted for another race meeting at a different 
New York track and that September was so far away that no- 
body knew whether there would be anybody alive at so remote 
a period. 

Figure on Glidden Compromise 

Detroit, June 21 — Representatives of the Premier Motor Man- 
ufacturing Company and the Chalmers Motor Car Company are 
in conference here with reference to a basis of settlement for 
the Glidden Trophy litigation. A session was held yesterday 



without definite result and the lawyers on both sides retired for 
additional conference with their principals. Another session 
will be held to-night or to-morrow. Chairman Howard E. 
Coffin of the M. C. A., called the meeting. S. M. Butler, chair- 
man of the Contest Board, was present. 



Atlanta Trade Fully Organized 

Atlanta, Ga., June 19 — For the first time since the days of 
Atlanta's one and only automobile show the automobile and 
accessory dealers are organized. In two sessions, one to-day 
and one last Saturday, the Atlanta Automobile and Accessory 
Dealers' Association was launched. 

The officers elected were Geo. YV. Hanson, president; F. J. 
Long, vice-president; C. L. Elyea, second vice-president; YV. E. 
Gordon, secretary and treasurer. The directors named were 
F. J. Long, Lindsay Hopkins, M. C. Huie, ti. A. Price, YV. D. 
Alexander, J. YV. Goldsmith, Jr., YV. G. Hollis and F. C. Stein- 
hauer. 



Everitt Announces a "Six" 

Detroit, June 21— The Metzger Motor Car Company has an- 
nounced that its 1912 line will include a six-cylinder model, be- 
sides two four-cylinder cars. The automobiles rate at 48, 36 
and 30 horse-power respectively, and will sell for $1,850, $1,500 
and $1,250. Automatic pneumatic starters and full equipment 
are included in the selling prices of the two larger cars. 



Shanks Now with W. ( C. & P., Inc. 

Charles B. Shanks, veteran newspaper man and pioneer 
in the automobile business, has returned to the fold, attaching 
himself to the Wyckoff, Church & Partridge, Inc., enterprise 
in the exploitation of the Commer truck and the manufacture 
of the Guy Vaughan car. 



Mix-Up at Milwaukee Races 

Milwaukee, June 20 — The two-day race meeting postponed 
since last Friday by reason of rain commenced to-day. An un- 
fortunate mix-up in 



one of the class 
races marred the 
day's sport. A 
Ford car entered 
and won the race 
but was disquali- 
fied because it was 
under weight. Con- 
siderable comment 
was made that the 
car should be al- 
lowed to start un- 
der the conditions 
and after starting 
and winning that it 
should be disquali- 
fied for being under 
the weight limit. 




Charles B. Shanks, an automobile pioneer, t 
with Wyckoff. Church & Partridge, Inc. 



Digitized by Google 



THE AUTOMOBILE 



June 22, lyn 



Guttenberg Meet Attracts Thousands 

Big Crowd Sees Interesting Card Decided 



With a big crowd present to enjoy it, a good program of 
races was presented at the frayed and dilapidated 
Guttenberg track on Saturday afternoon. There 
were perhaps 1000 ladies present despite the inade- 
quate accommodations for them. The line of stalls 
used for Sunday motorcycle races obstructs the view 
of the course and the officials were obliged to use 
stands that will be destroyed the first time a racing 
car skids into them, which may happen in any race. 
Two Nationals, two Simplex cars, an E-M-F, 
Schacht and Regal were the winners. 

FAR and away the best automobile race meeting ever held 
on the ancient and dilapidated Guttenberg race track 
was given Saturday afternoon before an audience esti- 
mated at over 3,000. There was not a hitch in any part of 
the program and not the semblance of an accident. As for 
the sport, it was enjoyable despite the fact that there were no 
tight fits at the finishes. 

Six events were carded and seven were run, because of the 
failure of all but one entry in the fully equipped race to qualify. 

The extra race was a match between two Simplex cars owned 
and driven by amateurs. No stock car races were on the program. 

The spectacular feature of the afternoon was the close 
competition afforded by two National cars in all three of the 
events in which they started. 

The first race drew a field of six and the E-M-F entry, in pole 
position, jumped to the front at the gun and tin-canned along 
in front all the way through the five circuits, winning handily in 
6 :og from the Lancia and Paige-Detroit. 

In the second, a Schacht roadster made a remarkable showing, 
and carrying Mr. Gray, who was twice as large as any other man 
in the race, it won from end to end, going away at the finish. 
The E-M-F that won the first race was second and the Lancia 
third. The time of the winner was 5:592-5, and the winner 
could have gone considerably faster. 



Then came the prettiest struggle of the afternoon, when two 
Nationals and the old Wheatley Hills Marmon met at ten 
miles. The Nationals ran like a tandem team for eight miles, 
with the Marmon trailing, when the right rear tire of the lead- 





Line-up for the start in the feature event at ten miles 



National, No. 1, winner of one race and contender in two more 

ing car blew out rounding the "club-house" turn, leaving the 
other National to win rather easily in 10-42 2-5 from the old 

racer. 

In the next event, also at ten miles, National No. 1 kept its 
feet and won in a sharp drive from its 
team-mate, with Simplex No. 38, fresh 
from the gruelling race at Indianapolis 
on Decoration Day, a distant third. 

Regal 15 had a walkover in the next 
regular number, and then followed the 
match race between the Simplex pair. 
Mr. Heitmeyer"s 90-horsepower car. 
driven with much skill by its owner, had 
too much speed for its smaller brother, 
driven by Mr. Munro, who is consider- 
ably heavier than Mr. Gray, who drove 
the Schacht to victory earlier in the day. 
The weight on the right rear wheel 
made the turns extremely perilous for 
Mr. Munro. but he came through with- 
out mishap. 

The free-for-all, last on the card, 
brought out a field of five and resulted 
in another victory for Mr. Heitmeyer's 
Simplex, which was driven bv a profes- 
sional driver in this event. The winner 
took up the pace in the first dash and 
held the leading position to the end. The 
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National pair had a tierce battle for the place. No. n outspeed- 
ing its mate in the last three miles. 

A. F. Camacho, who recently returned from South America, 
acted as referee and starter, and T. B. Shoemaker represented 
the Contest Board. _The New York Timers' Club took the 
times. 

Fully 300 private automobiles were packed in the infield, pad- 
docks and around the rail. The transportation facilities for 
those who did not make use of automobiles were execrable, 
as usual. 

The track had been considerably improved under Mr. Shoe- 
maker's orders, and, while the racing cars raised much dust, its 
condition was vastly better than it has been in the past. The 
"club-house" turn is still in horrible shape and the back stretch 
is rough and rutty. The summary : 




Schacht entry, No. 8, that won its race easily, making a speedy showing 



No. 
1 

11 
38 
10 



Ten Miles, Class E, Under <01 Cubic Inches 
Car. Driver. Position. 



National 
National 
Simplex 
Marmon 



Whelan 

Koopman 
Beardsley 
Burnich 



Time. 
10:30 2 : 



Booming Detroit-Toledo Highway 

Toledo, June 19— The Toledo-Detroit highway project took 
more definite form this week, when a meeting was held at 
Monroe, Mich., and a good roads association formed by the 
Monroe county boomers. This association will become part of 
a tri-county committee of which Lucas county members will be 
selected by the Toledo Commerce Club, and those representing 
Wayne county by the Detroit Board of Trade. There were 54 
in the Toledo delegation at the meeting, and Wayne county, 
which has already built its part of the road, had six representa- 
tives. 

About 250 were in attendance altogether. Commissioner 
Romeis said Lucas county was prepared to build its 5 miles of 
the road to the Michigan line as soon as the specificatior » and 
material were made known. 

Monroe county has 38 miles of the new road to construct. 
W hen Col. J. C. Bonner, of Toledo, announced that Toledo was 
willing to contribute liberally to the building of the Monroe 
county road Horatio Earl said Detroit would give $2 to every 
one that Toledo would give for this purpose. "The road can 
be built for $3,500 a mile." said Horatio Earl. "If Toledo will 
give one-third, Detroit will give two-thirds." 



Portland Floral Parade a Beauty 

Portland. Ore.. June 19 — With more than $1,000,000 worth of 
cars, buried beneath millions of rose blossoms and other flowers, 
with nearly 2,000 beautiful and handsomely gowned women 
taking part, the annual festival parade of decorated automobiles 
held sway in Portland recently, and passed into history as one 
of the greatest achievements ever undertaken anywhere or by 
any city since the industry was born. 

There were nearly 500 cars of all makes, sizes and designs 
from the tiniest electrical runabout to the large and stately 
limousine and the ponderous motor trucks. 



Maryland Hill Climb Arranged 

Baltimore, Md., June 19 — There will be eight classes in the 
hill climb on the Belvidere Hill, Mount Washington, under the 
auspices of the Automobile Club of Maryland on July 1. The 
most interesting will be that for owners of cars to be driven by 
themselves as amateurs. There will also be classes for cars 
ranging in price up to $3 000 and over $3,000. as well as the 
free-for-all. 



Pive Miles, Class E, Under 231 Cubic Inches 



2 
3 
5 
4 
IS 
6 



F.-M-F 
Lancia 



Burke 
Ferguson 



Paige-Detroit Craig 
AinsTee 



Regal 
Regal 
Overland 



6:09 



Tate 
Gasteiger 



Pive Miles, Class E, Under 301 Cubic Inches 

1 5:59 2/5 



Schacht 
E-M-F • 
Lancia 
Correia 
Regal 
S. P. O. 



Gray 
Burke 
Ferguson 
Gillam 
Tate 

Robinson 



Ten Miles. Class E, Under Ml Cubic Inches 

10:42 2/5 



14 
12 



14 
11 

1 
38 

4 



National 
Marmon 
National 



Koopman 
Burnich 
Whelan 



Five Miles, Non-Stock, Fully Equipped 
15 Regal Tate Walkover 6:44 1/5 



Five Miles, Match Race, Amateurs 



Simplex 
Simplex 



lleitmeycr 
Munro 



1 



Ten Miles, Free for All 



Simplex 
National 
National 
Simplex 
Regal 



Ormsby 

Koopman 

Whelan 

Beardsley 

Tate 



5:20 2/5 



No Time 




Sharp brush on the "Club-house" turn in big car event 
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Hanch Decries Season Models 

"The season model idea in the motor car trade is neither 
logical nor sensible." says Charles C. Hanch, treasurer of the 
Nordyxe & Marmon Co. "I base this assertion upon the fact that 
in all trade and commerce articles which have been con- 
tinuously designated by season models or yearly styles have 
been such articles as ordinarily last but one season. There was a 
time when the average motor car was not considered good 
for more than about 5,000 miles, and radical changes followed 
each other in rapid succession. 

"At that time the ordinary purchaser expected to get a 
new car almost every season. The season model idea grew out 
of these conditions, but it is now out of date. There is but one 
logical result of continuing the season's model idea, and that 
will be an undignified scramble among manufacturers to see 
who can first announce his next season's model. This, carried 
to an ultimate conclusion, will find certain makers, on January 
2d of a given year, announcing their models for the suc- 
ceeding year. Manifestly a ridiculous performance, and I 
know of no more certain death for any commercial or personal 
practice th^n to subject the same to ridicule. There are in- 
numerable reasons why the season model idea is wrong; among 
others, a few may be mentioned. 

"It is not fair to the purchaser to sell him an article, rep- 
resented to last a number of years, and within a week or 
so thereafter announce changes in the same article, calculated 
to make the first purchaser feel that he has an out-of-date prod- 
uct. Did anyone ever hear tell of the owner of a horse vehicle 
boasting to his friends that he had a '1912' victoria or brougham? 
Or a '1913' span of gray horses? Certainly not. The modern 
motor car of a reputably developed type is, under ordinary 
circumstances, as permanent an article as the average horse 
vehicle. 

"The public should be given the benefit of any material im- 
provements in motor cars at the end of any manufacturing 
lot, regardless of whether the lot ended in the middle of the 
season, or at the close of the season. It would be fairer to 
the public, and of more concern to it, if the manufacturer 
would announce that the cars sold during any season were de- 
signed and developed one or two years previously, as every 
maker should experiment at his own expense, rather than at 
the expense of his customers. 

"The season model idea involves eagerness to make changes, 
as, without changes, the announcement of a new model is 
more or less ridiculous. It is the duty of every manufacturer 
to improve his product and keep up to date, but there should 



be no unnatural incentive for hastily putting changes on the 
market before they are thoroughly tried out. On the other 
hand, when improvements are perfected they should be given to 
the public without regard to season. 

"Summing up, it is not any more sensible to have season 
models in the motor car trade than it would be in the carriage, 
cab, wagon or traction engine trade." 



Abbott- Detroit Opens Service Department 

In order to care for the needs of the Abbott-Detroit cars in New 
York, the Abbott-Detroit Motor Company, has opened a service 
department at 112 West Fifty-second street. The department 
will specialize in its stock room so that vexatious delays will 
be avoided in making emergency repairs. 

One moving cause of the installation of the new department 
is the fact that considerable trouble has been experienced with 
the general run of repair shops that have lacked the special 
facilities to handle such cars. In order to prepare against 
such contingencies the company has selected a man for the 
head of the department from the pick of the factory staff. 



United States Tire Company Building Home 

Ground has been broken, and building operations are under 
way, for the new twenty-story office building which, when com- 
pleted, will be occupied by the United States Tire Company. 
It is located at Broadway and 58th street, New York City. 
Most of the floor space will be used by the United States 
Tire Company and the United States Rubber Company. It 
is expected that the new building will be ready for occupancy 
by January 1. and when finished will be an imposing addition to 
New York City's automobile row. 




Kinsey Company Enlarging Plant 

Toledo, O., June 19.— Plans are now being prepared and the 
contract will be let within the next two weeks for two large, fire- 
proof and strictly modern buildings which will be erected by 
the Kinsey Manufacturing Co., makers of automobile parts. 
Isaac Kinsey, president of the company says: "The demand for 
automobile parts not only from the Ohio trade, which we 
supply, but from many automobile manufacturers in other cities, 
makes it imperative for us to enlarge our plant and increase our 
number of skilled employees." 
Work on the buildings will be rushed and it is expected that 
they will be ready for occupancy before 
the close of the summer. They will give 
the company nearly an acre of additional 
floor space and enable it to employ at 
least 100 more men, which will bring the 
maximum force of skilled mechanics to 
about 800. 



Start of the Orphans' Day Outing which was (riven to the little ones in Brooklyn recently 



Brooklyn Orphans' Day a 
Success 

Under beautiful weather conditions 
Brooklyn's Annual Orphans' Automobile 
Day was celebrated last week on a scale 
never before equalled. There were more 
than 300 pleasure cars in line to accom- • 
modate the guests of the day and about 
fifty big trucks assisted in this service. 

The total number of children who en- 
joyed the ride to Coney Island and the 
pleasures of the resort during the day 
was over 3,000. The affair was pro- 
nounced by far the most successful of its 
kind ever given in Brooklyn. 
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C. A. A. Wins Club Contest 

Inter-club run decided last week between teams representing the 
Chicago Athletic Association and the Chicago Automobile 
Club resulted in a victory for the former. The run was to 
Janesville, Wis., and return, the last half being through heavy 
rain. This was the fourth running of the event, three of 
which have proven triumphs for the athletic club. 

CHICAGO, June 19.— The annual inter-club reliability team 
match between the Chicago Automobile Club and the Chi- 
cago Athletic Association was contested Thursday and Friday 
of last week and resulted in a victory for the Chicago Athletic 
Association representatives by a score of 306.6 to 685. 

This was the fourth running of the event and the third victory 
scored by the C. A. A. The run was to Janesville, Wis., and re- 
turn, a total distance of 248 miles — 128 miles the first day and 
120 the second, covered at an average speed of 18 miles an hour. 
There were fifty-one entries, but scratches pulled the field down 
to thirty-five — twenty-two on the C. A. A. team and thirteen on 
the C A. C. — all of whom finished but one. Owing to the dif- 
ference in the sizes of the two teams the C. A. A. was penalized 
only 13-22 of a point, which brought its total of 519 down to 
306.6. 

The contest was an easy one of the grade 3 style, with pen- 
alties imposed only for work done on the road and for being 
late at control. Despite this the affair proved to be really strenu- 
ous because of the run from Janesville to McHenry yesterday 
morning. The clubmen started off in a downpour of rain. They 
discovered when out of town that the road was being repaired, 
and there were several stretches that were nothing but sloughs 
of mud, which wrecked many perfect scores. Cars were stuck 
in the mud for several hours, and the trip was a hard one. Most 
of the cars, though, went through with clean sheets and reached 
the noon control on schedule. Referee N. H. Van Sicklen, Sr., 
took cognizance of the roads in the afternoon and changed the 
route, sending the teams in by way of Algonquin and Elgin in- 
stead of through Volo and down the north shore. 

The run the first day was comparatively uneventful, only three 
of the thirty-five cars being penalized. There might have been 
more, for the afternoon schedule was unwittingly figured at the 
rate of 21 miles an hour instead of 18, and some of the drivers 
had to beat it to get in on time. 

No serious trouble developed. Knisely of the C. A. A. team 
drew 130 points because of damage done to his differential 
housing when he hit a big rock that was hidden by grass. His 
warning saved others from getting into trouble at this point. 
Griffin of the C. A. C. had magneto 
trouble that brought him a big bunch of 
penalities, while Hyman of the losing 
team was penalized 195 points because he 
refused to quit. N. H. Van Sicklen, Jr., 
of the C. A. C. withdrew on the return 
journey and took 150 points. 

Following the finish of the contest last 
night there was a supper at the Chicago 
Automobile Club, for which the losing 
team paid. The first day a Mais truck, 
serving as a commissary wagon, hauled 
eatables from the C. A. A. to Marengo, 
the noon stop, where the contestants en- 
joyed a picnic lunch. Owing to rain on 
the second day this plan was abandoned, 
and the clubmen took pot-luck in a coun- 
try hotel at McHenry. 

There were ten clean scores on the side 
of the winning club and five cars that fin- 
ished without demerit in the Chicago. Au- 
tomobile Club. 

Following is a tabulation of the scores of 
the two teams for both days of the contest : 



Chicago Athletic Association. 







First 


Second 






Car. 


Day. 


Day. 


Total. 


No. Entrant. 


Diamond T 


0 


77 


77 


1— C. T. Knisely 


Cole 


0 


14.8 


14.8 


3 — S. W. Hamm 


Rambler 


0 


0 


0 


5— F. W. Wentworth 


Oakland 


9.4 


25.4 


34.8 


7— W. G. Beek 


Palmer-Singer 


0 


0 


0 


9— W. C. Thome 


Rambler 


0 


11.2 


11.2 


1 1 — Walter Chamberlain 


Chalmers 


0 


0 


0 


13— C. A. Briggs 


Chalmers 


0 


0 


0 


15— W. E. Davis 


Selden 


0 


4.2 


4.2 


17—1. H. Dunham 


Diamond T 


0 


C 


0 


19— W. F. Grower 


Packard 


0 


0 


22.5 


21— C. O. Owens 


Cole 


0 


0 


0 


23— E. H. Young 


Mora 


0 


21.5 


21.7 


25— YV. W. Harlass 


Locomobile 


0 


41.5 


41.5 


27— H. G. Jackson 


Columbia 


0 


0 


0 


33 — Harry Daniels 


Packard 


0 


0 


0 


35— S. E. Hibben 


Stoddard-Dayton 


0 


13.2 


13.2 


39 — A. E. Coon 


Stearns 


0 


0.69 


0.69 


•13— W. W. Jaques 


Stearns 


0 


0 


0 


45 — C. E. Jaques 


Locomobile . 


0 


54.5 


54.5 


47— E. Bolter 


National 


0 


10.6 


10.6 


49— A. Ortmeyer 


Peerless 


0 


0 


0 


51 — L.T. Jaques 








306.6 








297.2 



Chicago Automobile Club. 



2— A. S. Ray 

4 — Henrv Bosch 

6 — T. J. Hyman 

8— E. T. Franklin 
10— N. H. Van Sicklen. Jr. 
14 — G. F. Griffin. 
16 — Charles Turner 
18— P. J. McKenna 
20 — John Magee 
22— W. H. Jones 
24 — VV. Egermann 
28— H. H. Fryette 
30— Carroll Shaffer 



Stearns 

Stearns 

Chalmers 

Moon 

Apperson 

Marion 

Knox 

Picrce-Arrow 

Stearns 

Winton 

Rambler 

Halladay 

Stevens- Duryea 



Total 



38 
9 
191 
0 
150 
220 
64 
0 
6 
2 
0 
0 
0 

680 



38 
9 
195 
0 

150 
220 
64 
0 
7 
2 
0 
0 
0 

685 



THe S.A.E. Convention 



(.Continued from page 1379) 

President: The members will doubtless notice that we have not gone 
as far with roller bearings of any type as we have with ball bearings. 

Me. Ferguson: I don't really Know the reason why we haven't gone 
very far in roller bearings, except that there are very few makes of roller 
bearings in comparison with the ball bearings. 

President: There is one other item: One of the parties interested has 
expressed the believe that tolerances should be expressed with no plus tol- 
erance for the bore of the bearing and that the tolerance should be all on 
the minus side. There is another opinion to the effect that the tolerance 
should be equally distributed. 

M>. Ferguson: I think we ought to have a plus and minus tolerance. 
I would suggest .0003 plus or minus. It would be alright if they would 
work to nothing over and minus to .0003. But I think there ought to be 
something under and over. 

Mx. Poor: I would like to bring before that standards committee the 
question of recommending to users of ball bearings the tolerances that 
they should adopt in their mountings. If they should specify in the re- 
nort of the committee here the tolerance which should exist in the ball 
bearings itself, why would it not be a good scheme to offer some sugges- 
tions tor the tolerances in the mountings? 




Noon control at Marengo. 111., of the Inter-Club Run arranged by C.A.A. and C.A.C. 
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-Mr. Sweet: In regard to Mr. Ferguson's remarks about limits. We 
r.nd in manufacturing it makes little difference how far the maximum or 
n.inirmim is put on the unit. If we are going to get a tolerance of three 
ten-thousandths, it makes little difference whether it is plus or minus. 

President: Is there any manufacturing reason why tolerances should be 
all minus rather than plus or minus? 

Ma. Sweet: I never heard of any. 

Me. Salter : On the matter of tolerances I can only suggest that it 
would seem desirable to have a plus or minus, in view of the fact that 
it would be more definite. For instance, if it was ten or twenty or thirty 
millimeters, it would be that number, plus or minus a given tolerance, 
whereas if it is not a definite dimension, it makes little difference. 

Ma. Sweet: I would suggest that wherever you have two pieces to as- 
semble in harmony, it seems to me that a given one should be the unit. 
If you have got the tolerance on each part, it takes one of those parts en- 
tirely away from the other. If you are going to have a variation plus or 
minus, then this engaging piece must be. 

Ma. F. W. Cooke: It would be advisable to have limits that apply to mean 
conditions, in regard to connecting parts of making and cutting tools. 
By that I mean that most cutting tools are bought in standard size, and 
when they get them a certain size they certainly cannot plug them. That 
is, you cannot plug the holes. Most of the holes are a little over size. 

Pzesidekt: In that case, the tolerance would be which way? 

Ma. Cooke: For the external dimension of the ball bearing, my opinion 
is that the tolerance should run plus; that is, over size, plus. 

President: And the opposite part of the bearings? 

Mr. Cooke: That can be regulated, because the work is usually measured 
in the shop. 

President: That corresponds with the opinion that 1 have mentioned, 
that there is a strong suggestion of a manufacturing reason why there 
should be plus tolerance in some cases and minus tolerance in others. 
It seems like we are discussing small matters in discussing .0003 or less, 
plus or minus. But some of the companies are working down to those 
ranges, and we must get the whole situation clarified. 

Mr. Birdsall: I would like to indorse what Mr. Cooke says, and I think 
it will be found in laying out work that if the outside dimensions were 
zero to plus and the inside zero to minus, it will make very much easier the 
work of laying out the bearings and also in the shop. But in regard to 
tolerances, I think we ought to hold them closer than to .0006. Any firm 
that can make a good radial bearing, they are working closer than that 
on the inside race, and if they cannot work to .0003 on the outside di- 
ameter, and the inside diameter under that, their inside races are not 
good. 1 think from zero to .0003 over on the outside and zero to .0003 
under on the inside is big enoueh limits. 

Mr, Poor: In regard to zero and .0003 on the outside, your radial bear- 
fngs have got to have a sucking fit, and you would have a tight fit. You 
have got to get a larger bore on the outside diameter. The limit on the 
outside would preferably be under the large, dimension rather than over, 
because when you are, making your mounting the inner side of your 
mounting and the outside of your bearing must be made within certain 
limits and you have got to have a sucking fit on the bearings. You may 
have a tight fit on the outside ot your race if you make it plus on the 
outside, — which isn't the proper way. 

Mr. Sweet: In speaking of standard tools, the large manufacturer is af- 
fected very much by standard tools, because he makes them in sufficient 
quantities. Supposing we are going to use a standard tool, — a standard 
reamer. A, standard reamer cuts down in a very short time. Now, just 
as soon as it loses that keen edge, — from that on it is a very durable tool. 
And because the reamers are apt to wear slightly, it would seem to me 
for that reason that we ought to drop below the standard, and as that 
gentleman suggested, I think we should use the standard of the male 
diameter and use the standard minus; and use the standard of female 
diameter and use the standard plus. 

President: What do you regard as proper tolerance for a ball bearing, — 
the bore for example. 

Mr. Sweet: Of course we desire to get it as close as we can. We don't 
have any trouble in getting .0003. 

Mr. Birdsall: On this paper, there is one point, and that is the radii of 
the corners. There is a figure given here which shows the corner of bore 
of the inner race. I suppose those arc the radii of the corners. I think 
that the radii of all four corners. — all four edges should be given and 
have as few of them as possible, and also make them as large as possible 
to have them clerr the felloes on shafts on which they are used. 

Ma. Pehrin: There are two other points: the amount of tolerance for press 
fits, , and the amount of side plav desirable. Of course, when the 
bearing is loose, it will permit a higher press fit than a tight bearing. I 
know in some parts of an engine to get the engine quiet you have got to 
have the bearings with the least amount of side play, that is, wobbling, 
and in doing so it reduces the amount of tolerances permitted in the 
press fits, and in demanding of the ball bearing manufacturers to give us 
bearings that have the least amount of side play, they have fallen back on 
that as an excuse when any bearing has failed, it is due to too tight a 

riress fit. So that it amounts to working within very close limits. I be- 
ieve the standard should be made with not more than a total tolerance of 
.00045; plus or minus two to two and a half ten thousandhs, with any 
standard to work to. For as long as you have any standard to work to, 
I don't believe it makes any difference whether it is plus or minus. 

Mr. Hertnkr: There is at least one point and T think two points where 
the committee has not taken up the matter of tolerances, and one is ec- 
centricity; that is, the amount of motion up and down of the outer race 
when held stationary and the inner race revolving: and the other point is 
what we call, wobbling; — the sideward motion of the outer race when the 
inward race is revolving. We have made experiments with fifty bearings; 
they were fairly close in regard to inner and outer diameters, but were 
way out of true as far as eccentricity, and a great many were out of true 
as regards this matter of wobbling. 

Mr. Hertner: What I suggested is this: If you keep the inner race 
revolving and then forcibly hold the outer race to one side, there will be 
an actual motion of the outer race, which is due to the fact that the race 
is not ground accurately in relation to the inner and outer bore. 

Mr. Trask: Well, now, when you press a bearing into its seat, into the 
hole in which it fits, it must necessarily increase or tighten rather the fit 
on the balls, and. correspondingly, if the bearing is pressed into its shaft, it 
will enlarge the hole slightly and tighten it. I think that is what Mr. 
Perrin has in mind. In regard to the press fit, many of us use bearings 
that we do not presa into its seat or into its shaft: — use a sucking fit in 
each case. And under those conditions, if the bails fit each half of their 
race as they should, it would seem that under other conditions, with any- 
thing like a tight press fit, the balls will certainly be too tight. 

President: It may be interesting to know that an attempt was made to 
get a definition of a sucking fit and press fit and drive fit and the different 
other fits that we may hive. Nothing was arrived at, but we did get 
several opinions and very likely at another meeting that may be indicated. 

Mr. Perrin: Our experience has been very satisfactory that way,. Only 
one point I had in mind. I was wondering if any of the companies that 
have been using that form of construction have noticed any deterioration in 
the qualitv of the balls furnished in the last year and a half. I have 
noticed a little difference in quality lately. 



Mr. Sficer: The question has come up in regard to the matter of square 
broaches in particular. It seems to some of the committee that H is ex- 
ceedingly doubtful whether the people who design squares, a good many ot 
them at least, appreciate the value of the corners, and it is particularly 
the squares that I. as one of the members, am interested in. You will 
notice on page 5 of the report that you have that we decided to recommend 
two standards of sizes, that is, two proportions. Taking the ratio, — the 
short diameter to the long diameter, — that ratio of a perfect square is very 
close to .71. This of course goes without saying, — should be easily dem- 
onstrated, — that a given amount of bearing surface near the corner of a 
square is worth a great deal more than the same amount of surface near 
the middle of the square. For that reason, for sliding fits, in order to 
keep the bearing pressure down to base of lubrication, it is desirable to get 
it as close to the corners as is commercially practical to make the holes and 
shafts. We therefore recommend the ratio of .73, which in every case 
gives a reasonable channel ground on the corners and avoids any diffi- 
culty that might be had with keeping the broaches up to a sharper corner. 
As I said, that is a matter of lubrication. On the other hand, where we 
have what we call fixed fits; — that is, where there is no sliding action, and 
permanent fit, there is no necessity for carrying the square out to the full 
square for the reason that the only limiting feature is the crushing pres- 
sure that the materials will stand. It is therefore unnecessary to remove 
the extra metal which of course is an economical proposition; and the 
larger the square is across the corners, of course the larger the hub must 
be on the outside, in order to give necessary strength, and so that was 
why we adopted the other ratio; that is, of 8. 

Mr. Garceau: In view of this .73 ratio and the .8 I believe we know 
that it will take about three broaches to put a hole through. It means on 
carrying the square out to a sharper corner; it means one more broach to 
a set. The fourth broach will carry it out readily. 

H. L. Pope: I didn't read the paper carefully, but I didn't see anything 
in it about the size of the hole advisable to drill for a certain square. 
Now. in some parts you save the wear and tear on the broach, and you 
save the number of broaches necessary to use, if the diameter, of the hole 
drilled is larger than the distance across the flats; and in a sliding gear I 
don't see as it does any harm, and it certainly gives better lubrication. In a 
press fit, — you may lose some of the fit by drilling a larger hole. 

Mr. Bachuman. In regard to the matter of broaches, we have had some 
experience along the line of relieving the central portion of the flat side oi 
the square hole as the gentleman just mentioned. In practically all of our 
sliding fits, in fact all of them, the drilled hole is a trifle larger than the 
short diameter of the square. I imagine that we probably remove in the 
neighborhood of about twenty-five per cent, of the flat side of the hole. I do 
not believe that will affect the efficiency of the hole, as a driving part. 

In regard to spline shafting we do not use that in the transmission. 
But in commercial car practice, we had quite a little difficulty in the de- 
veloping of the drivingshaft in the rear axle on the square driving line. 
We tried different kinds of material and did not find success owing to 
the weakening effect of reducing the round section to a square. It seemed 
almost impossible to take care of the severe shocks and jars which were 
produced bv the destructive effect of the handling which the cars received 
in the hands of the operator. And so we developed a form of drive which 
gives us a very satisfactory drive, which was a multiple spine pole and shaft. 
We have about ten keys on the shaft of I'A inch diameter. We have it 
divided in ten keys and spaces w hich are put in the neighborhood of 3 '32 
of an inch deep and about a quarter of an inch wide. I think you will find 
that figured out on that diameter. The flanks are not radial, but are on an 
angle, — an included angle of about twenty degrees. 

Mr. Sweet: The early practice was to make the flat of the hole extend 
clear across and to make the flat on the shaft extend clear across. We 
milled out about one-third of the shaft, and we also enlarged the hole, so 
that it cuts out about the central third of the flat, leaving about two-third- 
of the natural flat. That, of course, helps the manufacture, because we 
can grind a good deal more in a day, and it is easier on the broaches. 

So we practice to move about one-third of the flat by enlarging the hole. 
That works verv nicely. 

Mr. Sficer: One question came up as to whether it is commercially prac- 
tical to get away from the big edge in the spline as well as you can in the 
square. There are so many surfaces on a spline fit. If we can get the 
hearing evenly distributed in the spline fit, it would seem to be better than 
the square, for the reason that all the pressure is direct, while on the 
square two-thirds of the pressure will not do any good. On the other 
hand the spline gives so many surfaces to finish, that it isn't so good for a 
commercial proposition. 

Mr. Ferguson : The practice in Kuropc is the spline shaft for alt trans- 
mission shafting and driving axle fits; 1 think it is a much better prop" 
sition. We are adding it largely on our five-ton truck. There is no diffi- 
culty in drilling the shaft. There is very little difficulty in broaching the 
hole'. We thought it was a very difficult proposition before we started in 
on it. but we find it is not very difficult. We use the six spline and we 
can turn the shaft in any of the six positions, and we get a good fit. 

Mr. C'layden: Mr. Ferguson is perfectly correct that the square shaft 
has almost disappeared in Europe. I don't think I could mention more 
than four firms who are using it now as a regular standard. I believe 
that it is probably because it is easier to get a quiet running gear box if 
you use spline shafts instead of square shafts. The idea is that as the shaft 
revolves they spring every time the short diameter receives the load. 
Well, that looks of course like a matter of small proportions, but this 
question of gear noise seems to be entirely made up of the summarization 
of infinitesimals, and that very likely is one of the things that has an effect. 
I have neve-- heard thai people have* had a great deal of difficulty in getting 
as good a fit on spline ilnft as on the square shaft. And from personal 
experience I should say that the spline shafts wear considerably better; 
that an old spline shaft that had gears sliding up and down 011 it for a 
year or two was in better condition than a square shaft of similar age. 

I don't think, really, that the proportions of the spline, from my per- 
sonal experience, seem to have any elfcct upon the durability or any effect 
upon the fit. though I should imagine the larger the splines the easier it is 
to get the fit really satisfactory. There is a slight tendency to use a long 
key instead of the spline. There are two or three firms who have been 
experimenting with that. I don't know whether anybody has taken it up. 
The idea was that they could harden and grind the keys in the shop and 
so get the dinncter nca- perfect even there and after the keys were fitted 
in they could be ground again so that you have both large and small di- 
ameter of the shaft ground accurately. 

Mr. Wall: It has been my experience that the spline gives better results 
but thit on account of the manufacturing difficulties.- — that, although it is 
easy to make a square shaft and a sp'ine shaft. — that the gear itself is so 
much easier made in usir<* the spline shaft that it is probably better to use 
the spline arrangement. If it were not for the necessity of grinding gears, 
I do not believe this proposition would he so important. But if the gears 
are hard and they have warped to a certain extent, and if you have a 
square hole, it is almost impossible to grind the hole out. Whereas, if you 
have a spline shaft, it is very easy to grind it out to get it back to the 
original dimensions. 

Mr. Spicer: The last member brought up a question that came up in 
committee meeting, and I would like to ask them what surface should be 
ground for a spline fit. 
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Mr. Bergman: I would like to make a motion that the broach division 
suggest a standard size for the different sizes, so we can get our broaches 
in stock. 

Mr. Perrin: I should think it would be wise to have two standards, be- 
cause if there is a standard for either of us, — a great many of us may 
have parts reaching to both fields, and for that reason it would be wise,— 
although it might increase the field of that committee too much, — I should 
think we ought to have a standard for both spline and square. 

Mr. Birds all: There are certain places that I don't think we could use 
' the spline. In the worm wheel I know from personal experience that it is 
a great thing that we have a square standard. Of course, that is a fixed 
fit. I don't see how a spline fit would be good in that case. I think we 
should have two standards, one on splines and one on squares. 

Mr. Hinkley: I have had some experience in spline work. I found 
that in transmission gear work that an even number of splines is not as 
satisfactory as an odd number. In referring this to the standards com- 
mittee reference was made whether the splines" should be an equal or odd 
number for that work. And another thing, the spline shaft is a more 
economical proposition than a square. The square in order to get suf- 
ficient material to do the work has generally got to be upset, whereas the 
spline .can be taken out of stock sizes, and is more economical. 

Mr. H. L. Pope: I feel that the Standards Committee should work on 
both ends. I feel sure that there are certain manufacturers that wouldn't 
change to the spline keys for a good many years, and _ I feel that also for 
a good many years there will be places on the machines where you will 
have to use both; therefore I think that they should get up a standard 
for both the spline shaft and the square. 

Mr. Fay: The proportion of the shaft makes a certain amount of sticking 
trouble in some cases, and I should think that the clearance of the sliding 
fit should be stated in terms of the length of the sliding gear hole. 

Mr. Gargeac : I believe it is the intention to recommend that the bear- 
ing and on top of the spline, that is, the outside diameter of the shaft 
be ground, and the hole in the gear and the other possibly to be left as it 
fornes from the manufacturer. 

Mr. Birdsall: I would like to say for information that at least eighty- 
five per cent of the steering geers at the present time being sold and used 
are made with a square at the end of the front wheel shaft. I have traced 
seventy-five and I know I missed a lot of them. 

President: The next paper before us is on Worm Gears and Wheels, 
by E. K. Whitney. I would suggest that it be read by title as the paper 
has been in vour hands. There is one error on page 11, in the table at 
the right-hand side, where it reads, "Gears, ratio of 6 to 1; of 14 to 1" on 
the right of that the paper should read, "higher than 14 to 1." Then 
below that the Editor of the paper has provided a heading there that I 
am afraid misconstrues a little the intention. The heading reads, "Worm 
Gear Inapplicable to Pleasure Cars and Heavy Electric Trucks." It is not 
inapplicable to any of those except on the score of the limits pointed out 
in an earlier part of the paper. I would change the heading like this: 
"Legitimate Field for the Worm Gear." 

Mr. Weaver: In connecting work of this kind, it has been customary to 
use fourteen and a half degrees, but I think it is necessary to use some- 
thing greater. In Europe the angle used runs from twenty-two and one- 



degrees up. I think it is twenty-five degrees in some instances. 
■ all thr - 



^^Iso, the ball thrust bearing for the worm. There seems to be a great 
variation in practice in the European people of the thrust bearing. Some 
of them use a very small number of balls with large diameters. Others 
use a smaller ball and greater number, and both seem to get away with it. 
But it looked to me like the large balls are much better. 

Mr. Trask: f would like to call upon Mr. Sweet. I think I saw a 
Cadillac going down the avenue with a worm drive on it. I don't know 
whether it was right for me to see that or not. but I think I saw it. 

Mr. Sweet: I guess Mr. Trask is right, but I am not prepared to talk 
about it. 

Mr. I). E. Ross: The main thing to be watched is the helix angle; in get- 
ting the correct helix angle and the pressure angle; — and also the pitch of 
the gear. 

Mr. Birdsall: I have had occasion in the last year, like everybody else, 
to look into the worm gear. I have also had a friend of mine, — an engi- 
neer over in London who has attempted to keep me informed as to what 
they were doing over there. The main success of the English gears as I 
get it from him is due to the fact that the tooth is a special shape, that the 
general shape of the teeth is an equilateral triangle. Another important 
point is that the worm wheel shall be polished to a clear mirror-like finish. 
The worm is of hardened steel and the worm wheels of special bronze. 

Another point is that the housing should be very rigid; also that the 
fastener of the thrust bearing bear a great part in the gear; especially in 
those of the Hindley type. 

Mr. Russell: Our experience with the worm drive has come from 
observation of it in England and from observation on a fairly limited num- 
ber of English cars imported with the worm gear into Canada. From 
these observations, I became quite a convert to the worm gear, as it is 
in Eng'and. I don't think there is any doubt but what the Lanchester 
gear, — but what it compares well enough in the matter of efficiency to 
hold its own with any other form of drive. I don't think there is any 
doubt about its durability. In the operation of cars of the same horse- 
power, there did not appear to be any noticeable difference in the perform- 
ance that I detected, unless perhaps one detected a very slight difference 
at extremely slow speed, due to the disadvantage of the worm. 

Our trouble so far has been that conditions in our travel are so different 
from England, on road clearance, and it seems necessary to place the 



worm on top, which brings up the question of body clearance. 1± seems 
to me that the close tesults in efficiency and in cost are going to lead the 
problem to be solved differently by the two countries. There is no doubt 



in my mind of the continued increase of it in England and on the Con- 
tinent. I know of two of the large makers of cars over there who wouldn't 
listen to the worm drive being put on their cars two years .ago who are 
adopting them for the coming year. In this country it would seem to me 
that the adoption of the worm is really going to depend upon the perfec- 
tion or lack of perfection of the bevelled gear. If the noise could be satis- 
factorily removed from the bevelled gear it is possible that in this country 
the clearance question would decide it in favor of the bevelled gears. 

Mr. Birdsall: At the present time there are running in Detroit two cars 
with bevelled gear drives on which the teeth of the bevelled gears have 
been ground. They have been ground on a new machine to an absolutely 
smooth finish. The shape is theoretically perfect These gears are prac- 
tically as quiet as any worm, and thematter of adjustment doesn't seem to 
be very important. They can run with their circles both in and out, and 
it doesn't seem to make anv difference in the noise of the gears. 

Mr. Ferguson: There are two distinct fields. One is fhe pleasure car 
field, in which we are using either bevel or worm. There is only one thing 
in favor of the worm and that is it is silent. There is nothing to it in 
the way of efficiency. The only thing in it is for the silent running. 

There is another field, and that is the field we have introduced the worm 
that is the commercial ^end. I don't think there is any question at all as 
to its greater adaptibility and stability for that kind of work. It has no 
competitor. The only competitor it has possibly got is the beveled gear, 
and I don't think there is anybody that will contend that that is as efficient 



as the worm gear. I don't want to say anything against the chain drive, 
but I think that is double the life of the chain drive. And I think you get 
equal efficiency at any rate and I think greater efficiency in the worm gear, 
and with the double life I think it has no competitor. 

We are using the straight worm. It is the same worm gear that IJenis 
is using. The worm is made of hard steel. The wheels made would be 
ground on a cylindrical shaft and your worm wheel, if it doesn t show a 
good bearing in one hour's running. — after a day or two days run" 1 "; 
will show an absolutely perfect running. And it keeps that way until the 
thing is worn out. And is still an efficient proposition until it is practically 
a dead one. It still keeps its efficiency. There is no drawback on ac- 
count of the worm wheel. It may be a disadvantage in a pleasure car it 
you cannot get your seating capacity. But in the worm 'tselt, tBer « , 
absolutely no disadvantage. In the commercial field it is admirable, so 1 
think that our firm is in favor of the worm gear. 

Mr. Slade: If you want to use a live rear axle on the heavy capacity 
truck you must either use a bevelled gear or a worm, drive, and it is for 
the designing engineer to decide which of these combinations he considers 
most advisable and practical. My personal preference is with a dead rear 
axle with side rear drive. I don't think the question is between side 
chains and worm gears, but between live and dead rear axles. 

Mr. Donaldson: There is another point that I think is somewhat lost 
sight of in the application of worm wheel. The live axle is the principal 
one and it was not discussed until mentioned by Mr. Slade. The other 
one is the inability of the worm drive to make easy change of gear ratio. 
It is very desirable sometimes to make some change from the standard 
practice, and I would like some one to give us some little information as to 
how it can be gotten around by the worm drive. I think the large 
amount of success of the worm drive has been in the work in which it is 
best adapted to, — in the commercial field, — when they know before the 
machines are installed just exactly the amount of stops and the kind of 
pavement and the nature of the roads, — then it seems it 15 easy to meet 
the conditions. But in the large number of truck installations the maker 
rarely knows where the machine is going to be used or how it is going to 
be used, and I think that must be borne in mind in the consideration of 
any form of mechanism. 

Mr. Sweet: I might give some impressions that come to us m experi- 
mental work, more or less, with worm gear drive. First, the finish of the 
teeth is very important. It should be as near a mirror finish as possible. 
Another is that the mounting of these gears has to be very positive. An- 
other is a good thrust ball bearing, because the gears become notched if 
the bearings yield a little bit. I believe Lanchester uses the straight worm 
and wheel on cars up to thirty horsepower, and on thirty to fifty he uses 
the throated worm. But where you have the throated worm it becomes a 
very difficult problem to set them. A movement in any direction is seri- 
ous. It is a very much simpler problem to use a straight worm with 
throated wheel. , . 

Mr E. V. Ross: Mr. Donaldson brought up a most important thing in 
the worm car drive business. I had that trouble right from the start to 
get interchangeabilitv of the gears, from the same pressure angle and the 
same helix angle. We worked at it and find that with an angle whose 
tangent is one-half, an interchangeability of gears by increasing or de- 
creasing the number of teeth in one and increasing or decreasing the. num- 
ber of teeth in the drive wheel two, that will give a pretty good change, 
by using the same centers and same helix angle and same pitch. We 
couldn't get the exact number of ratio that we would like to have. But 
we have a seven to one. and nine to one, and we could have gotten five to 
one: and that is the only angle that we found would do the business. 

Mr. Clayden: As far as England is concerned, I am confident that the 
bevel axle will decrease in numbers very greatly. I think that for all 
pleasure car work the worm driven axle is going to become the standard 
type. Of course in England you still hear a great deal about the in- 
efficiency of the worm, but that is undoubtedly because the manufacture of 
a successful worm gear and wheel is an extremely difficult matter. I be- 
lieve there are not more than five, or at most, six firms in Europe, entirely 
independent of each other, who can manufacture successful worms and 
wheels. Mr. Lanchester was the first man in England to make successful 
worm, and his experience has been passed around to three or four of the 
leading manufacturers; so that several of the worm gears which one would 
find now would never have come into existence had it not been for Mr. 
Lanchester. He has always supported the Hindley form of worm, and the 
mathematics of the Hindlev worm are entirely too intricate for me, for 1 
am no mathematician at all. But I have never been able to find any su- 
perior over the Hindley worm. j 

The straight worm is used in the Dennis cars, which I belieye were de- 
signed bv Mr. B-own. I think he was almost entirely responsible for the 
Dennis design. These have been as durable as the Lanchester. 

As regards the pressure angle, I believe the Daimler company have made 
some extensive experiments there, I think they are using in the neighborhood 
of twenty-two degrees. There is one rather interesting thing about the 
manufacture of bevelled gears.— The great popularity of the worm axle 
rather dates from some experiments made by the Daimler company which 
may have started it. Of course the Daimler car of 1906 was an extremely 
successful car and frightfully noisy. There was an indirect drive on all four 
speeds; and so the next vear they had two spiral drives in the gear Dox 
and the bevelled axle. Well, that made things a great deal better, but the 
spiral drives were not very satisfactorv, and they found that even the 
bevel was not so conspicuously more silent than the chain, and so they 
proceeded to try to get the bevels right, and last year they made bevels for 
the cars in the following way: They were first cast and then finished on 
a special machine; and thev were then hardened and taken into a special 
room where they were fitted up on a shaft. They were run around alto- 
gether, and then every high spot was removed by hand, and sometimes they 
took as long as two days to finish a pair of gears. And after a few more 
days on the road they would turn out an axle which was as si'ent as a 
worm driven axle, — but naturally the worm is a great deal cheaper. 

Of course, the question of noise is receiving the most rediculous atten- 
tion in Europe. The people have got so accustomed to the excessively quiet 
car that even the smallest noise will cause great consternation. T know 
practically every manufacturer is getting letters every mail complaining of 
something or other in the way of noise. 

I believe next, as regards the accuracy of manufacture, — I think that the 
finishing of surfaces and material used is more important than the teeth 
shape. The teeth shape is certainly very important, and the equilateral tri- 
angle is a verv good one. But no shape of teeth will save vou if your ma- 
terial is not hard. Several people that started out to make worms light- 
heartedly, soon gave it up. The worms are only being made by very few 
peonle, simplv because it doesn't pay to do it. 

The diameter of the worm varies very slightly with the pressure angle. 
T don't know as any exact reason has been found for this, but there is no 
doubt about it. But worms designed along the same line and made in 
the same way give different results entirely. 

On body clearance: There are several gears in England with the worm 
above the worm wheel. There have been small body clearance troubles, 
but I think they have been overcome now. They are overcome principally 
by inclining the transmission unwards to the back axle and leaving room 
under the center seat to allow for the rising of the axle. 
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Mead Rotary Valve Motor 

Showing the design and construction of the Mead Rotary Valve 
Motor, made in Dayton, Ohio. In order to obviate the incon- 
veniences of temperature changes, two valves are employed, 
driven by worm gearing with plenty of provision for cooling. 
Apart from the valve the motor follows up-to-date practice, 
utilising the vertical shaft for operating the pump and mag- 
neto. 



HHj EDUCTION of working parts and fool- 

jj H I C proof simplicity are the keynotes struck 

ft H ^ in the design of the Mead rotary valve 

■ 1 I motor. As will be seen from accompanying illus- 

H trations, the construction of the motor docs not 

Wm Sal differ materially from the conventional form of 

b| Ifff internal combustion four-cycle type with the ex- 

mm H ception of the valves. These are true cylinders 

■ I I throughout their entire length, and, as shown in 
II %H Fig. 1, have four slots. In the illustration there 
II Hi are a ' so °'' 8 rooves - DUt future motors these 
mM H will be eliminated, as it has been found in prac- 

j II H tice and experiment that they can be dispensed 

■I H with. The valves themselves are made of or- 

II I binary gray cast iron similar to that used in cyl- 

■I H inder castings, but in order to relieve casting 

HI WW strams that might be occasioned by the heat of 

|i| ll the gases and cause warping of the valve and 

If H resulting binding in bearings they are annealed 

■ I I beforehand. After the cylinders have been care- 

fully indexed for the proper angles of opening 

Fig. 1— The Mead t ' le s ' ots are cut ^ y a s ' ott ' n S milling machine. 
Valve The hole within which the valve rotates is like- 
wise cylindrical and the clearance allowed is 
.0015 inch at the five bearing points and about 
.0005 inch more clearance in the zone opposite the port opening. 
It will be seen that the end of the valve is tapered and screwed in 
order to accommodate the gear wheel that drives it. These can 
be seen in Fig. 2, where the wheels G and Gi are driven on 




Fig. 6 — Plan view of the motor in section, showing the relation of the 
cylinders, valves and ports 

the taper shown in Fig. 1 and are held in place by nuts and lock 
washers. This method of attachment allows any alteration of 
the timing which would otherwise be impossible if keys were 
employed. A set screw through the hub of the gear bears against 
the taper shaft and assists in keeping the gear from rotating 
on its shaft. As the valves are built with a view to silence, 
gear noises are eliminated by the use of worm gears. As 
indicated by the oil grooves in Fig. 1, there are five bearing 
surfaces on each valve, cast iron to cast iron, and each one 
of these is lubricated by force feed, the piping being shown 
in Fig. 3 at Oi. 0->, O3, O4, O5, and it is stated by the makers 
that very little oil is necessary to take care of this. The rotary 
action of the valve gives to the bearings a polished surface 




Fig. 2 — Front view of the Mead motor with' the timing gear case removed 

much the same in appearance as that obtained in a cylinder. 
The boring of the valve hole is effected by a boring mill and 
afterwards finished with a long reamer to insure truth, and 
the fit of the valve proper is attained by grinding. The bore 
of the motor is 4 inches and the stroke 4 1-2 inches and the 
valves are 1 3-8 inches in diameter. The openings of the ex- 
haust ports, which may be seen in Fig. 1 and at P in Fig. 3, 
are about 3-8 inch wide and the length of the slot is nearly as. 
long as the bore. The diameter of the inlet valve is the same 
as the exhaust, but in this case the width of the port is- 
less. The engine develops 31 to 33 horsepower in the region of 
1.300 revolutions per minute. The size of the port varies the 
timing considerably, but with a 5-16 inch intake valve slot the 
valve begins to open about 10 degrees past upper dead center 
and closes about 40 degrees after lower dead center, remaining 




Fig. 4 — Two sectional views of the cylinder casting, also shewing the 
valve holes 
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Fig. 3 — Exhaust side of the Mead motor with the manifold removed and 
the rotary sleeve valve in sight 

open about 260 degrees. The exhaust valve with 3-8 inch slot 
closes at upper dead center and begins to open at about 75 de- 
grees before the lower dead center. The lubrication of the 
intake valve has been accomplished by feeding a manifold to 
the inlet side of the motor, which has five openings to the in- 
take valve bearings and is fed by one lead from the force 
feed oiler. 

It is claimed that by using two rotating valves the pas- 
sage of the gases is thereby simplified, which no doubt is 
true, and temperature changes are not encountered. The 
water jacket that surrounds the valves maintains them at a 
uniform temperature, and by this means there is no tendency 
to warp due to the differences that would be felt were both 
the incoming and cold gases and the burning exhaust to pass 
through the same valve. 




Fig. 3 shows the exhaust side of the motor with the exhaust 
manifold removed, and it will be noticed that the valve can 
readily be inspected. The manifold is held in place by two 
bridge pieces and nuts that screw onto the two studs S and S. 
The upper and lower sectional views of the cylinder can be 
seen by referring to Fig. 4. The valve grooves V, Vl, V2, V3 
can be seen, also the spaces for the water circulation. The 
cylinder domes D, Di, D2, D3 will be noticed, and into these 
are drilled the spark plugs and pet cocks as shown in Fig. 1. 
This illustration shows the method of driving the pump and 
magneto, which are respectively placed on ledges cast integral 
with the upper half of the base chamber. This method of at- 
tachment leaves the magneto very easy of access. The intake 
manifold I is bolted to the cylinder casting in a similar manner 
to the exhaust and a Schebler carbureter is used. In order to 
obviate several unions in the water circulating system the method 
shown in Fig. 3 is commendable, as by removing the plate it is 




Fig. 7- 



-Sectional side view of the Mead motor, showing the bevel driven 
vertical shaft and the two bearing crankshaft 



possible to thoroughly wash the passage-ways out around the 
cylinders and remove the scale that is liable to form therein. 

A clear conception of the operation and working of the cyl- 
indrical rotary valves may be obtained by reference to Fig. 6 
which is a plan sectional view of the motor, the firing order 
being 1, 2, 4, 3, as indicated by the diagram. The following is a 
table of openings expressed in degrees for 1 3-8-inch diameter 
valve that it is possible to obtain, taking the length of the slot 
to be 3 3-4 inches : 



The length of the valve slot is 3%" 



Fig. 5— Earlier type of Mead motor from which the advance in design in 
the new model can be seen 
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Seen in the Show Window 



CORRECT tire pressure is a recognized 
necessity, and taking along a Good- 
rich bottle (Y) of compressed air will 
be an insurance along these lines, all that 
is necessary to inflate a tire with this bot- 
tle being to open the outlet valve for the 
compressed air and holding the end of the 
hose connection against the tire valve. A 
tire gauge will be used to advantage to in- 
dicate the proper pressure of the air in the 
tire, the correct amounts for their various 
tire products being given out by the 
makers, the Goodrich Tire & Rubber Co., 
Akron, Ohio. The air bottle shown in the 
illustration is made of strong steel, the 
air in the tank being under a very high 
pressure, so that it suffices to inflate from 
six to thirty-five tires, the variation being 
in accordance with the several sizes of 
tires. When the compressed a'r is used up 
the tank is exchanged by the representa- 
tives of the makers for a slight charge, 
and a new tank delivered to the customer. 



ON a dark and rainy night, wind and 
rain in the most annoying manner 
thwart all attempts to use matches, and the 
wise automobilist should see to it that his 
outfit includes a sufficiently strong electric 
lighting device, making him independent of 
the inclemency of weather. The illustra- 
tion (Z) affords a view of the Christmann 
Dash Lamp, made by the Penn Auto Sup- 
ply Co., Philadelphia, Pa. This lamp is 
compact and practically infallible as long 
as battery, wiring and bulbs are kept in 
order. Two lamps are screwed into a 
double plug, and the insulated wiring runs 
from the two terminals over a geared spool 
to the lamp, which is placed on a hook on 
the inside of the door. The wire is of 
sufficient length to permit of applying the 
light to any part of the car that it is desired 
to inspect. 



COMBINATION" tools represent a high 
degree of economy, in that they take 
up comparatively little space, are of light 
weight and obviously very practical. As 
an example of this class of appliances the 
"Ten-in-One" combination tool (AA) is 
herewith illustrated, and it is clearly seen 
that the device is equally useful as a wrench 
and spanner, the several indentions being 
made to fit nuts and plugs of various stand- 
ard dimensions. A further feature of this 
accessory is that it fits the nut used on 
Prest-O-Lite tanks, thus appealing to a 
great number of autoniobilists. The weight 
of the device is but six ounces: it is made 
of tempered cast steel with blue finish, and 
0-32 inch thick. J. Stewart Smith, of 1779 
Broadway, New York, is the maker and 
seller of this little tool. 




(Y) The Goodyear Air Bottle, useful in quick- 
ly filling tires 

(Z) Christmann Dash Lamp, handy in dark and 
rainy weather 

(AA) "Ten-in-One," a practical, light-weight 

combination tool 
(AH) Showing the application of the Monarch 
Absorber 

(AC) The Gray Muffler, with connections for 

mounting and operating 
1 AD) The Kelsey device to put a stop to "joy 
riding*' 



THE introduction of a secondary shock 
absorber, taking off some of the duty 
of the springs, is a desideratum in touring, 
and among the several products made and 
using various principles to attain the end. 
the Monarch absorber, which is seen at 
(AB), should be mentioned. Its principle 
is the application of an eccentrically 
rounded surface seen in the portion of the 
device which is attached to the chassis, the 
eccentric hearing against the absorber 
spring. If the chassis is thrown up or sud- 
denly falls down, the link containing the 
eccentric is forced out of its horizontal po- 
sition, thereby increasing the pressure of 
the eccentrically rounded member on the 
absorber spring. This latter gives way to 
the pressure but slowly, so that the energy 
of the shock is taken up by the successive 
adjustment of the spring. The absorber is 
sold by Charles M. Green. Boston, Mass. 



SILEN'CE of Ihe exhaust of an auto- 
mobile cannot be had except at the 
price of some of the motor's power, the 
principle of the muffler or silencer being 
the handicapping of the hot and expanded 
gases leaving the motor after having been 
^xpelled by the piston. The noise of the 
unhampered exhaust will be understood 
when one considers the fact that air, pri- 
marily under a pressure of 14 pounds per 
square inch, rushing into a vacuum of 30 
inches, moves at a speed of 800 miles an 
hour. The manner in which silence is at- 
tained is by interposing a resistance to the 
gases on their way into the air, the muffler 
containing a number of perforated plates or 
overlapping planes, which obstruct the flow 
of the gas. The Gray muffler (AC) repre- 
sents an efficient design, and together with 
all connections for mounting and operating 
it may be obtained from the Gray-Hawley 
Mfg. Co.. Detroit. Mich. 



THERE is a way to prevent "joy rid- 
ing," and the illustration (AD) 
clearly shows its efficacy. An automobile 
cannot run except with the gears in mesh ; 
in other words, so long as the speed-change 
lever is in its neutral position the machine 
cannot be moved from its place by the 
power of the motor. The device shown 
consists of a sleeve closing around the 
transmission lever, and preventing its re- 
moval from neutral when the lock is in 
place, holding the two jaws of the device 
in secure relation. A Yale lock serves to 
secure the device, and gives the owner or 
driver absolute protection against any in- 
truders; so long as he is the possessor of 
the one key which is furnished. This de- 
vice is the product of F. H. Kelsey & Co., 
408 Frankfort Avenue, Cleveland, Ohio. 
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How the Driver May Keep Out of Jail 

Some of the Rules for Operating Automobiles 



While the lazv governing automobiling is shadowy and 
uncertain, the following rules may be stated for ivhat 
they are worth: First, catch your law. Then try 
to understand it. When you have done this, put 
your knowledge into use, and if your conception 
and obedience to its provisions happen to jibe with 
the interpretation of the authorities, all is well. If 
they do not and there is a conflict of opinion, pos- 
sibly the judicial department may side with you in 
your interpretation. If not, you may have the satis- 
faction of knowing that you have established one 
definite law point. But one excellent plan that may 
be followed, at least in New York City, is to obey 
the orders of the traffic squad. Another is to be 
reasonable and courteous and gentlemanly where- 
ever you may happen to be. 



LAW is like an oyster or a banknote; 
either it is very good or it is verv 
bad. It is supposed to be based 
upon common sense, and theoretically at 
least it should be framed to give the great- 
est measure of liberty that is conformable 
to the security of others. There is no 
such thing as a moderately good oyster 
or a reasonably good banknote, and in 
those particulars the oyster and the bank- 
note resemble laws. 

The Callan Motor Vehicle Law, enacted 
last year, is still a statute of the sovereign 
State of New York. Many of its provi- 
sions have been challenged, a few of them 
have been nullified by the courts and 
many more are still before the courts. 

Consequently the exact status of the 
automobilist who drives or is driven, is 
more or less shadowy as far as State juris- 
diction is concerned. Added to this un- 
certainty which covers the State, the status 
of the automobilist. in New York City un- 
der the law is still more hazy. 

The Callan act provides that a car may 
be driven only at a safe and reasonable 
rate of speed and in no case in excess of 
30 miles an hour. It regulates the speed 
limit in cities and villages, requiring that it 
shall not be more than 15 miles an hour. 
In cities of the first class the local govern- 



ing bodies can make the limit of speed anything they please. 

In New York City there is an old ordinance oil the statute 
books which was enacted in the days of the horse-drawn vehicle, 
requiring that the maximum speed of vehicles shall be not more 
than eight miles an hour. 

Thus it is illegal and a misdemeanor, punishable by heavy 
penalties, to drive an automobile anywhere in the city of New 
York and its Boroughs at a greater speed than eight miles an 
hour. 

This situation, however, is so preposterous that the law is a 
dead letter just as any law must be if it offends the good sense 
of the majority. The New York City law has been superseded by 
a set of rules for driving and the regulation of street traffic, 
which was issued some time ago by the police department. This 
carefully avoids naming the exact legal rate of speed, but under 
that head it says: 




A — Key to the driving situation in New York — the traffic squad policeman 
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B — Correct way of making a right-hand turn, with 
extended as a warning 

C — Stop! When the traffic squad's man uplifts his 



the arm 
hand 



Sec. 1. No vehicle shall proceed at any time at 
a greater speed than the law allows and is safe and 
proper under the conditions then obtaining. 

Sec. 2. No vehicle shall cross any street or 
ivcnue running north and south or make and turn 
at a speed rate exceeding one-half its legal speed 
limit. 

Thus it would be possible for a member 
of the traffic squad to make an arrest for 
overspeeding if a car was traveling at four 
miles an hour under such circumstances as 
would make that rate of speed perilous to 
human beings or property. On the other 
hand, it allows the officer to discriminate 
within rather wide bounds. Nobody is so 
wild as to suppose that automobiles never 
reach a rate of twenty miles an hour inside 
New York City limits. They do often, and 
the police know it, and no arrests are made 
unless that rate of speed is unsafe and im- 
proper under the circumstances. The same 
may be said for fifteen and twelve miles an 
hour. 

The police know that the object of all 
law is to protect life and property and to 
insure the pursuit of liberty and happiness 
on the part of the people and not to hamper 
and vex them with unreasonable regula- 
tions. Consequently the traffic officers mo- 



D— Two blasts of the whistle start 
traffic north and south 



tion for automobiles to proceed 
upon their way unless such pro- 
cedure threatens injury and injus- 
tice to others. 

"Ignorantia Legis Neminem Ex- 
cusat," is a fundamental axiom of 
the law. It is presumed that every 
man knows the law in all its fine 
ramifications, and his failure to do 
so is no excuse for unintentional 
violations of it. But the automo- 
bilist in New York who knows the 
law knows more than the authori- 
ties, because there is a sharp dif- 
ference in opinion as to its mean- 
ing everywhere throughout the 
fabric of the government, na- 
tional, State and municipal. 
There are those persons who hold that 
any tax on a motor vehicle in interstate 
service of whatever kind is unconstitutional 
and illegal, and that consequently no na- 
tional law covering the operation of such 
traffic can be enacted. On the same prin- 
ciple many persons otherwise well informed 
maintain that State regulation of automo- 
biles is outside the law, discriminatory and 
unfounded in justice. In fact it is hard to 
see how a just law could be passed taxing 
a New York automobile for traveling in 
New Jersey or Arizona or anywhere in 
between, while a horse-drawn coach or 
heavy truck owned in New York may pass 
unchallenged. The same may be said of 
automobile operation within the home 
State. 

The automobile is personal property, and 
many persons hold that if it could be as- 
sessed at its fair cash valuation and taxed 
accordingly that the ends of even justice 
would be served if it were allowed to be 
operated anywhere without extra cost of 
any kind. They also point out that such a 
spectacle as that recently presented by the 



great and sovereign State of New Jersey 
will redound to the good of motordom 
eventually, because it emphasizes the 
lengths to which greed and shortsighted- 
ness can be made to go. 

But as the great statesman once said: 
"It is a condition and not a theory that 
now confronts us." 

There are automobile laws, and as long 
as they are laws they should be honored 
and obeyed. 

The Callan Act is about to die, according 
to the New York State officials. There- 
fore it may be well to point out a few of 
the good things that were included in its 
provisions. In the first place it allowed 
a maximum speed of thirty miles an hour 
under safe conditions. Second, it pre- 
vented voracious and prejudiced communi- 
ties from unduly hampering automobile 
operation by making the speed limit fifteen 
miles an hour in all cities and villages ex- 
cept those of the first class. 

New York City being a city of the first 
class was allowed to make its own speed 
limit, and as a high State officer remarked : 
"And I guess it's up to the police." 

Now, referring to the "condition thai 
confronts us," the automobilist operating 
his car in New York City legally must do 
as follows in order to keep the peace: 

Except when passing a vehicle ahead, he 
must keep as near the right curb as pos- 
sible. Meeting another vehicle he must 
pass to the right; overtaking another, he 
shall pass to the left and not pull over to 
the right until well clear. In using a street 
divided longitudinally he must keep to the 
right of the line of division. He must not 
stop with the left side of the car to the 
curb except in certain defined instances, and 
while standing still the car must not block 
traffic. No vehicle shall back to make a 
turn if by so doing it interferes with other 
vehicles, but must go around the block or 
to a street wide enough to make the turn 
without interfering with others. 

In slowing up or stopping, a signal sha'l be 
given to those behind by raising the whip or hand 
vertically. 

In turning, while in motion, or in starting to 
turn from a standstill, a signal shall be given by 
rai'ine the whip or hand, indicating with it the 
direction in which the turn is to be made. 

Before backing ample warning shall be given, 
ard while backing unceasing vigilance must be 
exercised not to injure those behind. 

One blast of police whistle indicates that north 
and south traffic shall stop and that east and west 
traffic may proceed. Two blasts that east and 
wet traffic must stop and that north and south 
traffic may proceed. Vehicles and street cars 
must stop so as not to interfere with the passage 
of pedestrians at the crossings. Three or more 
blasts is a signal of alarm and indicates the ap- 
proach of a fire engine or some other danger. _ 

No vehicle shall be used on any street or high- 
way unless provided with lights and sound signals 
as orescribed by law. 

Police, Fire department. Fire Patrol, Traffic 
Emergency Repair, U. S. Mail vehicles and Am- 
bulances s'hall have the right of way in any street 
and through any procession. 

Everything being equal, all vehicles and street 
cars going in a northerly or southerly direction 
shi'I have the right of way over all vehicles and? 
street cars going in an easterly or westerly direc- 
tion. 

Street cars shall have the right of way between 
cross streets, over all other vehicles; and the 
driver of any vehicle, proceeding upon the track 
in front of a street car, shall immediately turn out 
upon signal by the motorman, driver or conductor 
of the car. 

No vehicle or street car shall so occupy any 
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atreet as to interfere with or interrupt the pas- 
sage or other street cars or vehicles. 

No vehicle shall stand headed, or be driven, on 
any street marked by a white arrow sign except 
in the direction indicated by the arrow: but it 
; may stop, at either curb during the hours indicated 
era the sign, the usual rule of right side to curb 
being in force at other hours. 

No vehicle shall be driven, during crowded 
frame hours, oh any crosstown street where there 
are car tracks, except for such distance as may be 
reasonably necessary to reach the building to 
which it is going. 

A vehicle waiting at the curb shall promptly 
give place to a vehicle about to take on or let orf 
passengers. 

The driver of a vehicle, on the approach of a 
fire engine or any other fire apparatus, shall 
immediately draw up said vehicle as near as prac- 
ticable to the right-hand curb and parallel thereto 
and bring it to a standstill. 

A driver of a vehicle overtaking a street car 
shall exercise due caution not to interfere with or 
injure passengers getting on or off said car. 

No one shall drive a vehicle that is so covered in 
or constructed as to prevent the driver thereof 
from having a sufficient view of the traffic follow- 
ing and at the sides of such vehicle. 

No one shall drive or conduct any vehicle in 
such condition, so constructed, or so loaded as to 
be. likely to cause delay in traffic or accident or 
injury to man, beast or property. 

No one shall so load a vehicle, or drive a 
vehicle so loaded, with iron or other material that 
jay strike together without its being properly 
deafened," so as to cause no unnecessary noise. 

No one shall drive a public, numbered, licensed 
or business vehicle who is less than sixteen years 
of age. 

No one shall ride upon the rear end of any 
vehicle without the consent of the driver, and 
when so riding no part of the person's body shall 
Protrude beyond the limits of the vehicle. 

The roadbeds of highways and streets are pri. 
manly intended for vehicles, but pedestrians have 
the right to cross them in safety, and drivers of 
vehicles and street cars must exercise all possible 
care not to injure pedestrians. Pedestrians should, 
on their part, never step from the sidewalk to 
the roadbed without first looking to see what is 
approaching, and should not, needlessly, interefere 
with the passage of vehicles or street cars. 
. By crossing a streit as nearly as possible at 
right angles, preferably at a regular crossing, and 
when a traffic policeman is stationed there, by 
waiting for his signal, oedestrians will greatly add 
to their own safety, facilitate the movement of 
traffic, and make it much less difficult for the 
horses, which often have to be reined in sud- 
denly and painfully to avoid careless and unthink- 
ing pedestrians. Nothing in the foregoing should 
excuse drivers from constant vigilance to avoid 
injury to pedestrians under all conditions. 

The word vehicle includes equestrians, led 
horses and everything on wheels or runners, ex- 
cept street cars and baby carriages. 

The word horse includes all domestic animals. 

The word driver includes the rider and driver 
of a horse, the rider of wheels and the operator 
of a motor driven vehicle or street car. 
. Drivers of vehicles and street cars must at all 
times comply with any direction by voice or hand 
of any member of the Police Force, as to stop- 
ping, starting, approaching or departing from anv 
place; the manner of taking up or setting down 
passengers or loading or unloading goods in any 
place. 

Ignorance of these rules shall furnish no excuse 
for disregarding them. 

The present State law has the following 
to say as to the rules of the road : 

Signaling and other devices; signals; rules of 
the road. 1. Brakes, horns and lamps, signaling 
at . crossings. Every motor vehicle, operated or 
driven upon the public highways of this State, 
shall be provided with adequate brakes in good 
working order and sufficient to control such ve- 
hicle at all times when the same is in use and 
a suitable and adequate bell, horn or other device 
for signaling, and shall, during the period from 
one-half hour after sunset to one-half hour before 
sunrise, display at least two lighted lamps on the 
front and one on the rear of such vehicle, which 
shall also display a red light visible from the 
rear. The rays of such rear lamp shall shine 
upon the number plate carried on the rear of such 
vehicle in such manner as to render the numerals 
thereon visible for at least fifty feet in the direc- 
tion from which the motor vehicle is proceeding. 
The light of the front lamns shall be visible at 
least two hundred feet in the direction in which 
the motor is proceeding. Every person operating 
or driving a motor vehicle on the public high- 
ways of this State shall also, when approaching 
a cross road outside the limits of a citv or in. 
corporated village, slow down the speed of the 
same and shall . sound his bell, horn or other 
device for signaling in such a manner as to give 
notice and warning of his approach. 

Stopping on signal, and other regulations. A 
person operating or driving a motor vehicle shall, 
on signal by raising the hand, from a person rid- 
ing, leading or driving a horse or horses or other 
draft animals, bring such motor vehicle itn-ncdi- 
ately to a stop, and, if traveling in the opposite 




direction, remain stationary so long as 
may be reasonable to allow such horse 
or animal to pass, and, if traveling in 
the same direction, use reasonable cau- 
tion in thereafter parsing such horse 
or animal; provided that, in case such 
horse or animal appears badly fright- 
ened or the person operating such mo 
tor vehicle is so signaled to do, such 
person shall cause the motor of such 
vehicle to cease running so long as 
shall he reasonably necessary to pre- 
vent accident and insure the safety of 
others. In approaching or passing a 
car of a street railway which has been 
stopped to allow passengers to alight 
or embark, the operator of every motor 
vehicle shall slow down and if it be 
necessary for the safety of the public 
he shall bring said vehicle to a full 
stop. Upon approaching a pedestrian 
wliu is upon the traveled part of an; 
highway and not upon a sidewalk, an< 
upon approaching an intersecting high- 
way or a curve or a corner in a high, 
way where the operator's view is ob- 
structed, every person operating a mo- 
tor vehicle shall slow down and give a 
timely signal with his bell, horn or 
other device for signaling. 

Rules of the road. Whenever a per- 
son operating a motor vehicle shall meet on a 
public highway any other person riding or driving 
a horse or horses or other draft animals or any 
other vehicle, the person so operating such motor 
vehicle shall reasonably turn the same, -i£> the 
right of the center of such highway so as to" pass 
without interference. Any such person so op- 
erating a motor vehicle shall, on overtaking any 
such horse, animal or other vehicle, pass on the 
left side thereof, and the rider or driver of such 
horse, draft animal or vehicle shall, as soon as 
practicable, turn to the right so as to allow 
free passage on the left. Any such person so 
operating a motor vehicle shall, at the intersec- 
tion of public highways, keep to the right of the 
intersection of the centers of such highways when 
turning to the right and pass to the right of such 
intersection when turning to the left. 

According to the officials the new State 
automobile law will be spread upon the 
statute books in the immediate future. 
This law will be effective from and after 
its signature by Governor Dix and is based 
in a general way on the framework of 
the Callan act. Like all other automobile 
laws, it is open to the same objections that 
have been raised elsewhere, and while it 
endeavors to do away with some of the 
crudities of the parent law, it is only a 
human product and consequently imperfect. 

Various portions of the present act have 
been contested in the courts, and, although 
the law has not yet been on the books for 



F — In turning corners slacken speed and drive as near to 
the curb as possible 

G — One blast of the whistle starts traffic east and west 



a year, one important provision has al- 
ready been modified so that the registra- 
tion of. chauffeurs is now conducted at less 
cost to the men, and a determined effort 
has been made to attack the general consti- 
tutionality of the law on broad lines. 

In addition to the legal duties placed 
upon the automobilist there are many ethi- 
cal requirements in the operation of the 
car. It is quite possible under any set of 
laws for an automobilist to make a nui- 
sance of himself on the road without com- 
ing in contact with any legal penalty. The 
"road hog" in a large majority of instances 
is accountable only to his own conscience 
for the discomfort he may put upon oth- 
ers. For instance, it is not illegal for the 
driver of a high-powered car to pick his 
position on the road and maintain such a 
distance as to make his fellow-automobil- 
ists whose cars are not so highly powered 
eat his dust. 

There is nothing in motoring that ap- 
proaches this practice in the sense of petty 
meanness. The law will not reach him and 
the wrathful driver and passengers in the 
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slower car cannot. He can make a set of 
violent Anarchists out of a peace-loving 
group of citizens in two hours, merely by- 
altering his speed so that the trailers can- 
not escape the dust he throws up. 

It is a legal duty also for the automo- 
bilist to use his warning signals to pro- 
tect himself and others, but there is such 
a tiling as overdoing it. It is quite pos- 
sible to turn loose a wild shriek that star- 
tles all those within hearing, whether they 
are on the road and in range or not. There 
can be no question that the abuse of horns, 
whistles and exhaust signals, by intent or 
from carelessness, has made many an en- 
emy for motordom. 

Referring again to another phase of the 
"road hog" question, it may be said that 
the driver of a slow car can get into the 
classification without violating the law. 
Legally he can make a nuisance of himself 
to other users of the road if the road is 
sufl i iently narrow and he happens to be in 
the lead. Many a time such "road hogs" 
have caused muffled profanity or worse by 
refusing to allow others to pass. 

There are dozens of other instances that 
might be cited to show that the automobil- 
ist should observe the ethics of the road. 

But in general, the operator of an auto- 
mobile should not forget that he is or ought 
to be a gentleman. That his possession of 
a car indicates that he is possessed of some 
means and should possess at least as much 






H— If mishap should occur in turning thus, responsibility would rest with ihe driver 



I — Elevated railroad pillars form a veritable death 
trap for the unwary 

.T — Automobile drivers are not the only sinners on 
the road 

K — Passengers often prove a real danger — note the 
grasp of the hand on the driver's shoulder 

I. — Standing out from the curb is one of the 
cardinal sins against good traffic observance 



respect for the rights of others as he ex- 
pects to be shown to him. 

Illustrating Wrong and Right Ways 
to Drive and Enlightening the Mo- 
torist as to the Proper Method of 
Procedure in the Event of Unfore- 
seen Happenings. 

If he will study the law far enough to 
gain the idea that the operation of Ivs car 
must be done reasonably and with a dt:e 
appreciation of the rights of others, he will 
have progressed about as far as the aver- 
age citizen can under the present mixed 
conditions. The crowning touch may be 
added to his immunity from legal conse- 
quences in New York City if he will recog- 
nize the fact that the traffic squad in the ab- 
sence of a definite speed law that is effect- 
ive, interpret the situation on a basis of 
"reasonableness." Furthermore the Su- 
preme Court has upheld their interpreta- 
tion. 
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This docs not mean that every time that 
the driver of a horse-drawn vehicle is de- 
sirous of passing or taking liberties with 
the rules of the road that he should be 
given a free hand to do as he pleasqs. It 
may happen that in order to accommodate 
someone who wishes to violate the regula- 
tions the autoist may put himself within 
the pale of the law. Quite apart from the 
damage done to the car through speeding, 
it is very trying to the occupants to be al- 
ways on the qui inve until each successive 
'tight corner" has been safely negotiated. 
This sort of thing makes motoring a tire- 
some pleasure, and ''risky" drivers are 
more responsible for the antagonism that 
prevails against cars than are noise, smell 
and all other possible objections combined. 
It is difficult to eliminate the road hog and] 
joy rider and to make special regulations 
that will sound their death knell, but jus- 
tices and magistrates will be doing the com- 
munity at large a great service if, when 
they have such men before them on a 
proven charge, they exercise their full 
powers and teach the culprits a salutary 
and much-needed lesson. 

In driving an automobile everyone knows 
that there are traffic situations that may 
be termed risks that one is forced into 
unwittingly, and it is to these only that 
allusion will be made here in endeavoring: 
to show the proper method of conduct. The- 
risks that drivers put themselves into un- 



M— A tight fit under the "Elevated" on a slippery 
day 

N — One moment in every driver's life when his 
foot should be on the brake pedal 

O — The streets — childhood's playground — may lead 
to the grave and the prison 

P — In traversing congested thoroughfares such as 
this, constant vigilance should be the only rule 

Everyone operating an automobile should 
adopt this motto: "Consideration for other 
users of the road." Kindness begets kind- 
ness, and the considerate driver will find 
his path strewn with flowers, whereas the 
self-opinionated egotist will find that his 
road will be a rough and tortuous one. It 
may seem strange that a smile will do so 
much to facilitate matters, but human na- 
ture among the classes of drivers that use 
the road is the same as in any other walk 
in life. The average automobile is the fast- 
est thing on the road and is usually there 
for the pleasure of the occupants; conse- 
quently the driver of the horse-drawn wag- 
on or truck who has his living to get by 
driving and delivering goods should be en- 
titled to consideration on this count alone. 
Then there comes another vital point, and 
that is that the driver's control over a car 
is vastly superior to that over a vehicle 
drawn by horses, and to cause the latter 
to be pulled up suddenly is the act of a 
boor. 




Q — One result of an abortive attempt to change traffic rules without notice 
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necessarily are too numerous to mention, 
and the difference between a good driver 
and the other kind is that the good driver 
is seldom if ever caught in a trap that he 
cannot readily extricate himself from. 

It is a misconception that the man who 
can take a corner on two wheels is a fin- 
ished driver ; he should be sent back to 
leam how to keep all four wheels on the 
ground. 

The blue-coated limb of the law is a 
bete noir to quite a few users of the road, 
but he is as people make him. If one 
stops to think what it means to a man who 
has to stand on point duty for several hours 
directing traffic to be greeted with a 
smile and a certain amount of civility, he 
can easily turn the peace guardian into a 
friend instead of an enemy. Without the 
assistance of these officers traffic would be 
a hopeless chaos, and it is the part of the 
prudent to facilitate their good work rather 
than aggravate its manifold annoyances. 
Regulations that have been made for the 
safety of everyone concerned, pedestrians 
and drivers alike, must be rigidly adhered 
to and enforced if broken, and in this re- 
spect every driver should acquaint himself 
with the rules of the road and, what is 
more, observe them. 

When about to stop the car the driver's 
hand should be held out sufficiently far to 
allow other users of the road behind to 
see it, and in this the passengers might 
assist to give vehicles on the other side 
of the car proper warning. This is shown 
in Fig. B, where the driver is desirous of 
making a right-hand turn and pass in front 
of another vehicle. In Fig. E the passen- 
ger is adding to the driver's warning by 
placing his hand out ; but although this is 
correct, the driver has no right to pass 
from the inside position that he is oc- 
cupying and pass in front of the horse- 
drawn wagon and the automobile in the 
rear. In order to make the turn the car 
should be where the car coming in the 
right-hand side of the picture is situated. 
Should an accident happen through such a 
turn the owner would say that he held his 
hand out to give warning, but that would 
not exonerate him from blame. 

There is no definite law as to the number 
of feet that one should be from the curb 
when turning a corner to the right, but the 
section simply says "as near the right-hand 
curb as practicable." This is shown in Fig. 
F, and it is well to either obtain an inside 
position to make the turn or be sure, as in 
Fig. B, that there is no fast-moving traf- 
fic on the inboard. When turning to the 
left the center of intersection of the two 
streets must always be 6n the left-hand 
side of the car, a violation of which pro- 
cedure will be seen in Fig. H. The reason 
for this will be clear to everyone, as it is 
impossible for ;my traffic coming in the 
■direction indicated by the arrow A to see 
the outcoming car, which should have 
taken the route indicated by the arrow B. 
Another reason is that the driver of a 



vehicle wishing to turn down the street 
from which the automobile is coming either 
from the left or right will have to cross 
the line that the car is making and an ac- 
cident may result. Automobiles are not 
the only violators of the traffic rules, and 
it therefore behooves every driver to pay 
attention to other users of the highway, es- 
pecially at turnings. In Fig. J the center 
of the road happens to be marked by a 
manhole, and the driver of the team seems 
to be much interested in the hairbreadth 
escape of the automobile and is paying no 
attention to where he is driving. The 
driver's hand will be seen in this picture 
on his brake lever, which had to be ap- 
plied in order to avoid a collision. A man 
was asked if he ever felt nervous while 
driving, and he said that he was never 
nervous about himself but was scared by 
some of the other fools who drive. This 
is the case with many people and shows 
that it is not wise to disregard other driv- 
ers' eccentricities. Fig. E is an instance of 
the first rule of the road, and the example 
shows how not to do it. 

A driver is often called upon to use his 
judgment very quickly as to which path to 
take and he should be always guided by 
the traffic regulations. One day last week 
a driver of an automobile thought he could 
pass to the right a trolley car going in the 
same direction as himself, but did not count 
on the speed of the street car or consider 
that there might be something coming in 
the opposite direction. A momentary hesi- 
tation on his part as to whether to go on 
and "chance it," or apply the brakes and 
stay behind the street car, resulted in the 
"sandwich" that took place, with the result 
depicted in Fig. Q. It is safe to say that 
an automobile should never pass a street 
car where there is a double track other- 
wise than on the left, and in overtaking a 
street car the driver should exercise great 
care so as not to interfere or flurry passen- 
gers getting on or off the car. One of the 
most deceptive things about city driving is 
the amount of clearance to give to trolley 
cars as they emerge from a side street in 
the manner shown in Fig. K, and with an- 
other street car coming in the opposite di- 
rection it is a very easy matter to get 
wedged between the two. The passenger 
in this picture will be seen placing his hand 
on the driver's arm, which is the worst 
tlrrig to do in such an emergency, as it 
distracts his attention at a moment when 
he wants all his wits about him. Drivers 
are only human, and any owner of a 
car who makes a practice of telling the 
driver what to do under such circum- 
stances should either give up the habit or 
ret a driver that he can trust. It would 
not be too much to state that in such cases 
if an accident results the passenger is as 
much to blame as the driver. No one ex- 
cept a driver actually at the wheel can feel 
what the car will do under certain circum- 
stances. 

Hardly a day passes without some acci- 



dent happening through a car being either 
wedged between the pillars of an elevated 
railway and trolley cars or skidding into 
them with disastrous results. The rale to 
follow with regard to streets where there 
are elevated pillars is to make a circuitous 
route and avoid them. But in the cases 
where it is necessary to drive under them 
never try to pass between a trolley car and 
the pillars and never exceed eight miles per 
hour. 

At Fig. M is shown an everyday occur- 
rence in New York where the brakes are 
necessary. The drivers of horse-drawn ve- 
hicles pay little attention to cross traffic, 
and it might be well for the average driver 
of cars to note that unless there is a mem- 
ber of the traffic squad to direct the move- 
ments vehicles passing up and down main 
avenues have the right of way over ve- 
hicles coming out of side streets. 

This brings one to the matter of the 
signs and signals that are used by the traf- 
fic squad to let drivers know their pleas- 
ure. In cases of congested traffic the whis- 
tle is used and one blast denotes that the 
traffic moving north and south shall stop 
and allow east and west-bound traffic to 
proceed; two blasts of the whistle denote 
that right of way for the east and west 
traffic is stopped to allow north and south- 
bound traffic to proceed. Three whistles 
denote the approach of a fire engine or 
other vehicle, such as an ambulance, that 
has always the right of way, in which case 
the driver must pull his car into the curb 
as near as possible and come to a stand- 
still till the cause of the alarm signal has 
passed. When a car is brought to a 
standstill near the curb for anything other 
than a traffic stop the wheels on the near 
side must not be more than six inches 
from the curb. A car left two feet away, 
as shown in Fig. L. may be the cause of 
an accident, and such proceeding may bring 
one to unpleasant notoriety on a charge of 
obstructing the traffic. 

The traffic squad officer should be 
watched carefully for any directions that 
he gives to the traffic, as any violation of 
his instructons will mean trouble to the 
driver. Methods of stopping traffic are 
shown in Figs. A and C. Until the offi- 
cer's arm is lowered and the whistle blown 
as shown by the movements that can be 
seen in Figs. D and G, the driver must re- 
main at rest. 

Pedestrians have not yet learned the 
speed that an automobile can travel, or, 
rather, the rapid acceleration powers that 
cars possess, and miscalculations on their 
part must be allowed for in driving. Ev- 
eryone who has driven in towns and cities 
is aware of the way some people have of 
meandering over the road, entirely disre- 
garding the fact that it is made for ve- 
hicular traffic, and one must not go along 
simply blowing the horn and expect peo- 
ple to get out of the way. The part'cular 
person that one wishes to warn may be 
deaf or afflicted with some impediment 
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that prevents him from making as quick 
an exit as desirable. Once a non-motorist 
is scared by an automobile he is apt to be- 
come an anti-motorist, due to the thought- 
less want of consideration of a driver. 
People will step from the curb into the 
road without looking if there is any ap- 
proaching traffic, and pass from the front 
of a trolley car or wagon just as one is 
about to pass. It is a safe rule to make 
that in passing a stationary vehicle ex- 
treme care should be taken and the speed 
decreased so that an abrupt stoppage will 
not be necessary to avert an accident. Ac- 
cidents will happen, and no matter if it be 
the fault of the autoist or the other party 
there are several necessary things to do so 
that in case of a suit for damages the 
■driver will be in possession of all the facts 
and be in a position to refute them if they 
are untrue. The name and address of the 
injured party should be taken and the 
names and addresses of as many witnesses 
of the accident as possible. The position 
of the automobile should be measured from 
the curb, also the position of the party or 
vehicle struck. The time of day and the 
exact location where the accident took 
place should be carefully noted so that it 
<an be visited afterward and the whole 
drama gone over with the defending law- 
yer. Do not be afraid of giving name and 
address to the injured party, and as a gold- 
en rule, never run away. If possible ob- 
tain depositions from witnesses at the 
time of the occurrence and get them to 



sign them; if the other party is in the 
wrong, do not fail to write a letter the 
same day detailing the circumstances and 
laying the blame at his door. It is pre- 
sumed that the car is insured for accidents, 
and an exact and detailed description 
of the occurrence should be mailed to the 
insurance company within twenty-four 
hours; in fact, the sooner the better. In 
case a police officer comes on the scene, 
under no circumstances make any remarks 
of regret, and also prevent the occupants 
of your car, if there are any, from joining 
in the discussion. They are eye-witnesses, 
and an inadvertent word let drop by one 
of them may be the turning point in the 
case if it ever comes to trial. Do not re- 
vile the other party, but keep cool and 
collected. It is a very unwise plan to offer 
monetary recompense then and there. Sup- 
pose the other party refuses it; no amount 
of explanation afterward will do away 
with the bad impression that such a pro- 
ceeding leaves behind. 

Children of tender years, and even others 
who ought to know better, are often the 
cause of much annoyance to the automobil- 
ist. They cannot understand the why and 
wherefore of things, and as the street is 
their playground it will take several years 
to educate them. Street scenes such as 
those depicted in Figs. N, O and P are ev- 
eryday occurrences. The tiny mites love 
to get as near to danger as they possibly 
can, but their heroism is sometimes re- 
warded in a manner they little expect. 



The smoke nuisance has at last been 
taken in hand seriously by the New York 
pol.ee, and as a car belching forth blue 
smoke is an abomination the move is a 
good one. Elsewhere in this issue the lu- 
brication systems of different makes of 
cars are dealt with in some detail ; it be- 
hooves the autoist to furbish up his 
knowledge of this part of the car's mechan- 
ism, and if found faulty it will be cheaper 
to have it put in proper working order 
than to pay fines and be put to the annoy- 
ance of appearing in a police court, with 
the ensuing waste of time. 

The open exhaust nuisance is becoming 
a question that should also be dealt with 
by the authorities with a firm hand. It is 
the sign of an ignorant or inconsiderate 
driver to go through cities and villages 
with a gatling gun roar, and to have one's 
peace of mind shattered by these hare- 
brained idiots is more than the most phleg- 
matic can stand. Is all the care and striv- 
ing of makers of cars in the pursuit of si- 
lence to be upset by such men as these? 
The open exhaust is a good means of test- 
ing whether the cylinders are firing regu- 
larly, and it is thought by some to benefit 
a car's performance on a hill; if restricted 
to these uses it may be a good thing, but 
in starting from a standstill in residential 
sections, especially at night, the use of the 
open exhaust should be discountenanced by 
every law-abiding motorist. 

A Guy Vaughan car was used in taking 
the photographs illustrating this article. 



Where to Spend Independence Day 

Hills and Ocean vs. Heat and Fire-Crackers 



Automobile owners have the privilege of avoiding the 
heat and noise of the Independence Day celebration 
this year without taking valuable time from busi- 
ness. The regular week-end beginning Saturday 
noon will be stretched over Monday this year, and 
as Tuesday is July 4, there seems to be less reason 
for remaining in town than in other years. To the 
owners of automobiles, The Automobile suggests 
that a pleasant and profitable way \o spend the holi- 
days is to follow either of the tours outlined below, 
or any others that individual taste may indicate. 

THERE are twenty-seven valid reasons why nobody should 
stay in town on Independence Day, July 4. Each of these 
reasons applies more forcibly to the man who owns a car 
than to any other citizen. In the first place, the Glorious Fourth 
comes on Tuesday this year, thus stretching the usual week-end 
'from a mere Saturday-to-Monday holiday to a real miniature 
vacation of four long days. There will be little business done 
in the metropolis on Monday, so why not enjoy the opportunity 
rto get away and stay away until Wednesday morning? 

That is the first reason for the automobile owner to consider. 



Second, everybody does not possess the keen appreciation of the 
beauties of cannon crackers that is held by the average youthful 
American, and most adult members of the community would 
gladly go through the whole day without hearing so much as 
the snap of a squib, than otherwise. Reason three is that it is 
usually hot in town and cool on the road. The other twenty- 
four reasons, good as they all are, do not matter. 

Therefore it is suggested that July Fourth and the week-end 
preceding it and the Monday intervening, might well be used in 
a little trip to the heart of nature via the automobile. 

There are dozens on dozens of interesting runs that may be 
taken, ranging from a swift journey out and back covering two 
days, with night stops in the cool hills or on the seashore, or it 
may run into three or four days, at a leisurely gait, taking 
plenty of time to enjoy the beauties of sylvan life and the gran- 
deur of nature in her many moods. 

Out of the hundreds of trips that might be taken as outlined 
in all the volumes of the Automobile Blue Book, the quartette 
mentioned in the following brief suggestion seem nicely fitted 
for automobile touring from New York City, although there are 
many others that afford equal advantages. 

The illustrations show just a few of the typical scenes along 
the routes chosen. The four selected are respectively to the 
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Berkshire Hills, Catskills, Montauk Point and Atlantic City. 
The first and second offer a variety of scenery and the promise 
of cool nights among the highlands. The third takes the tourist 
over the fine roads of Long Island to the mysterious land out 
on the east end of the route. To those who have never ex- 
plored this section, the selection of this route will prove inter- 
esting and with good weather enjoyable. The last of the quar- 
tette is the run that is probably the most familiar of any, the 
tour to Atlantic City. 

Taking them in order, the trip to the Berkshires comes first. 

If the party makes a start in the early afternoon on Saturday, 
leaving Columbus Circle say at 1 o'clock, it will afford a nice 
easy run in daylight to reach Poughkeepsie for dinner, follow- 
ing Route 14 of Volume I of the Blue Book. 

This route takes one clear to Van Cortlandt Park via Broad- 
way and Yonkers is passed about 2 o'clock. About 5 miles be- 
yond Yonkers the road passes the place where Washington es- 
tablished his headquarters in 1781. A little farther along Irving- 
ton is passed, the place where Washington Irving lived, labored 
and is buried, and in passing one may see Sunnyside, the home 
of the noted writer, and farther along when Tarrytown is 
reached, Christ Church, where Irving served as warden, and 
Sleepy Hollow, which he immortalized in his works, are show 
points. Here also is the monument erected to commemorate the 
capture of the gallant and unfortunate Major Andre and several 
points of much interest to all Americans, especially on a holiday 
having its climax in the anniversary of America's independ- 
ence. 

About 6 miles from Tarrytown is Ossining, one of the gems 
of the Hudson from a scenic point of view and the location of 
the State's prison. Touching Croton-on-Hudson, the tourists 
reach Peekskill shortly after 3 o'clock, having made a little over 
40 tniles from the start. The rest of the run to Poughkeepsie 
takes the party through Cold Spring, Fishkill Landing and 
Wappinger's Falls, reaching the night stop about 5.30 o'clock, 
making 74.8 miles during the run. There are a number of com- 
fortable hotels in the city and of course ample garage accom- 
modations. 

Sunday morning the party may suit its convenience about an 
early start because the road as outlined in Route 43 to Pittsfield. 
Mass.. is only 78 miles long. Leaving the Hudson river, the 
way trends north-eastward through Pleasant Valley, Washington 
Hollow, Millbrook, Amenia, Millerton, Lakeville, Conn., and Sal- 
isbury to South Egremont, where the rolling Berkshire Hills are 
entered. From there, through Great Barrington, Stockbridge, 
Lenox, the way leads to Pittsfield, traversing a country that has 
been pronounced to be among the most beautiful in the world for 
variety of color and perfection of restful scenery. 

The return trip over Route 12R is considerably different from 
the way taken outward bound. It is direct to New York and 
a little farther east than the other. It touches West Stock- 
liridge. Great Barrington, South Egremont. Salisbury, Lakeville, 
f-haron, Dover Plains, South Dover, Hurd's Corners, Pawling, 
Cannel to Columbus Circle, in all 150.3 miles. The northern half 
of the route is over excellent macadam, followed by 20 miles 
o ( good dirt road and then finishing over the New York State 
macadam road. 

The run to the Catskills suggested is as follows: Starting 
on Route 16 to Newburgh. N. Y., 582 miles, crossing the river 
at the Harlem ferry and touching Fort Lee. Hackensack, Ho- 
hokrs. Suffern and through the Ramapo Hills, Tuxedo. South- 
field, Vails Gate, into Newburgh. Then taking Route 171 ex- 
tending to Kingston, 36.2 miles covering Plattekill, Modena, New 
Paltz, Eddyville and Wilbur. North from Kingston Route 201 
along the Hudson and skirting the eastern base of the Catskills 



A — One stage of trip to Berkshires, showing winding road near Peekskill 
B — Where the Berkshire Hills begin to make their presence felt 
C — Mysterious-looking Montauk Point, with road, bare hills and sea 
D — The smooth boulerard that connects Ocean City with Atlantic City 
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takes the tourist to a variety of comfortable resorts back in 
the hills. 

Returning, the party may follow the reverse of Route 201, 
known as Route 86, as far as Kingston and then gain some 
diversity of scenery by swinging into Route 215, which is some- 
what to the east of the Route 171. There are numerous beautiful 
views to be enjoyed in the 34.9 miles to Newburgh which will 
probably repay the tourist for the rather poor condition of the 
roads. 

From Newburgh to New York Route 182 affords a delightfu' 
way home. This is via Goshen, Greenwood Lake and Paterson, 
winding through the hills over roads that are usually above the 
average. 

The tour of Long Island may be easy and luxurious or stiff 
and strenuous, as the automobilist desires. If he wishes to 
make an interesting trip he may take Route 103 outward bound. 
This is all easy sailing as far as Greenport, 115.1 miles from 
the start, which would be from Long Island City, following the 
fine roads to the south shore and continuing to Greenport. 
Then comes the strenuosity. If the tourists want a taste of the 
unusual let them continue east from Bridgehampton, passing the 
road that turns north to Greenport and following east to Mon- 
tauk Point. The roads are sandy but not impassable and the 
tourists will probably fee! well repaid for the extra run. If 
this is done the mileage will be 133. Then the party may return 
over the same road to the regular turn described in Route 103 
and reach Sag Harbor or Greenport for the night. 

Returning, the party may take Route 104, which skirts the 
north shore, reaching New York via the Queensboro Bridge, 103.4 
miles. There are so many delightful little side runs possible on 
Long Island that this trip might well occupy the whole holiday 
or it can be made in two days with ease and comfort. 

The last tour of the four suggested for Fourth of July is the 
one to Atlantic City via Lakewood. The trip to Lakewood is 
over magnificent roads covered and described in Route S3 of 
Volume 3. It is via Newark, Elizabeth and the Amboys, 63.8 
miles. The rest of the distance to the objective point is via 
Route 218, passing Toms River and skirting the ocean through 
Barnegat and Absecon to Atlantic City. 

Returning, a more roundabout course may be pursued by fol- 
lowing Route 237 to Trenton, 90.8 miles via Magnolia and the 
fine roads of that section. Then taking Route 186 to Morris- 
town, 50.6 miles over improved highways through some of the 
historic ground of the Republic, notably the battlegrounds of 
Trenton and Princeton. From Morristown to New York, Route 
127 affords an easy and direct way over more excellent roads, 
28.5 miles. 

With good weather it is certain that there will be more tour- 
ing this coming holiday season than ever before, not only for 
the reasons stated in the beginning of this article, but because 
touring is one of the main uses of the automobile and everything 
has conspired to advance the cause of the tour at this par- 
ticular time. 

Moderate cost will not deter the man who wants to enjoy 
his car, and either of the tours suggested may be taken in physical 
comfort without the element of excessive cost. There are abun- 
dant supplies to be had all along any of the routes and the 
accommodations arc equal to any in the country. 

The advantages to be derived from such trips are too numer- 
ous to mention in detail, but every automobile owner knows 
what they are and if the sun shines, not too warmly, the chances 
are that the roads will be constantly lined with tourists bent 
upon escaping the heat of the city, the noise of the cannon 
cracker and potash torpedo and the danger attending the irre- 
sponsible use of firearms. 



E — Great Barrington, en route to the rolling hills to the northward 
F — One of the fertile valleys along the way to the CatskilU 
G — Where the pines soothe and beautify the way at Lakewood 
H — Noble stretch of country near Turner with a similar highway 
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Fig. 1 — Right-hand side of the Winton "Six" touring car of the foredoor type 



Revision of 

Minor Changes All 

Illustrating the Winton "Six" as it is offered 
work, showing that there has been no 
past, and that minor changes dictated 
approved practice would seem to 
idea of building six-cylinder motors 
stroke of 5 inches, thus making the 
the motor at 48.6 horsepower. The 
feature for some years, is continued, 
desire for more room, is the lengthening 
to all models. 



o 



,NE CHASSIS with a 48.6 horsepower, six-cylinder mo- 
tor, along conventional lines, conforming to the Win- 
ton custom, characterizes the output of the Winton Mo- 
tor Vehicle Company, of Cleveland, Ohio, for the approaching 
season. In body work the foredoor type obtains, and Figs. I 
and 2 showing the right- and left-hand side of the seven-pas- 
senger touring car will suffice to tell the reader of the art side 
•of the situation, and how the comfort of Winton tourists is 
being taken care of, and it will be understood, of course, that 
the body options include a limousine and other efforts, in addi- 
tion to the touring car. An examination of the body illustra- 
tions here given will enable the reader to observe how the wind- 
shield is struck back from the overhanging cowl, bringing the 
vertical portion thereof in a plane comfortably in front of the 
steering post, protecting the occupants of the front seat in a 
most thoroughgoing manner. The side entrances are wide and 
unobstructed, and the exterior of the body is smooth and well 
rappearing. 

The power plant as it is nested between the side bars of the 
•chassis shows the left-hand side in Fig. 3, and the right-hand 
side of the same is presented in Fig. 4. Referring to Fig. 3 
it will be seen how the Stromberg carbureter Ci is flanged Fi 
•to the upward sweep Si of the manifold, dividing the mixture 
into branches Bi and B2 to secondary 
"branches B3, B4, B5, and B6, from 
which it would appear that a decided 
;attcmpt has been made to deliver to 
each of the six cylinders its precise 
measure of mixture, thus producing 
increments of the torquing impulses on 
an overlapping basis. This side of the 
motor also carries the self-starting 
•equipment with its neatly arranged pip- 
ing, terminating in fittings on the cyl- 
inder faces, with priming cocks Cr, C2, 
'C3, C4. C5 and C6 screwed into the 
tops of the fittings, and attention is 
•called to the workmanlike manner at- 
tending the placing of this equipment, 
and the excellence of design of the 
water pipe Wi. 

Referring to Fig. 4, it will be seen 
tiow the magneto Mi is placed in the 
■mid position back of the water pump 
Wi, and the method of wiring from 
■the magneto' to the cylinders of the 
motor suggests the idea that a decided 



attempt has been made to prevent leakage of the high potential 
current, and to enable the operator of the car to see at a glance 
whether or not the wiring is in good working order. This side 
of the motor shows the distributing legs of the intake manifold, 
they being indicated on Fig. 3 as B3, B4, B5, and B6, and it will 
be seen in Fig. 4 how yokes are placed to hold the exhaust mani- 
fold Ei in conjunction with the intake manifold in place on the 
cylinder. 

The high potential leads from the magneto are guided through 
insulated eyes at one extremity of the insulators Ii, I2, I3, 
I4, I5, and 16, which insulators are fastened to the yokes, the 
positions being at quite a distance from the cylinders, so that 
the rubber insulation of the high tension wires is afforded an 
unusual measure of protection. 

Fig. 5 shows the nesting of the power plant and chassis and the 
motor Mi back of the radiator Ri and the transmission gear Ti 
placed amidship somewhat closer to the flywheel Fi than com- 
mon practice would seem to indicate, this being possible on ac- 
count of the placing of the multiple disc clutch within the trans- 
mission gear housing. Power is delivered from the transmission 
gear to the universal joint Ui, connecting with the propeller 
shaft Pi leading back to the live rear axle. The sliding gears 
are manipulated by the side lever Li, with the selector mechan- 




Fig. 3 — Left-hand side of the six-cylinder motor as it is mounted in the chassis 
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Winton "Six 

That Was Required 



to its clientele for the immediate future 
radical departure from the practices of the 
by the experience of a year were all that 
demand. The company continues the 
only, with a bore of inches and a 
displacement 477.2 cubic inches, and rating 
self-starter, which has been a Winton 
One of the 1912 refinements, dictated by a 
of the wheelbase 6 inches, which applies 




fig. 2— Left-hand s : de of the Winton "Six" touring car of the foredoor type 



ism placed in the housing Hi. The pedals P2 for the clutch, 
and P3 for the emergency brake, are placed on the right-hand 
side of the chassis, swiveling on a shaft Si, which is provided 
with one bearing Bi amidships, and a second bearing B2, which 
is held by a bracket anchored to the right-hand side member of 
the chassis. 

Referring to Fig. 6 of the transmission gear, it will be seen 
how the multiple disc clutch Ci is housed in an extension of the 
case, and the nesting of the gears is also shown with a prime 
shaft Si in line with the clutch and the lay shaft S2 to the left 
thereof, in the horizontal plane with the racks for sliding the 
gears placed to the right in a shallow extension Ei. Annular 
type ball bearings Bi, B2 and B3, take care of the transmission 
through the clutch, and direct drive Di, and annular type ball 
bearings B4 and B5 support the lay shaft. The transmission gear 
includes four speeds and reverse, involving the selective idea, 
and particular attention is called to the fact that the direct drive 
is on third speed, fixing the ratio of the drive at 3.2 to 1 so 
that the fourth speed is indirect with a ratio of 2 1-2 to 1. Re- 
ferring to the multiple disc clutch, a particular effort has been 
made to secure a quick release of the discs, and ridges are pro- 
vided in each disc to impart a spring-like effort, separating ad- 
jacent discs. When the clutch is engaged these spring-like ridges 




Fig. 4 — Right-hand side of the six-cylinder motor as it is mounted in the chassis 



compress, thus permitting the members to adhere to each other 
with tenacity so that the performance, broadly speaking, involves 
a soft engagement, positiveness of the drive, and a quick release. 
The universal joint which is placed at the back of the transmis- 
sion gear is shown in Fig. 7 in sufficient detail to impress the 
reader with the fact that it is a most substantial piece of work, 
and attention is directed to the adjustable bearings Bi and B2 
to the trunnions Ti and T2 for the taking up of lost motion, 
and this is in the face of the fact that the projected area of the 
bearings is on a most liberal basis. The yoke Yi integral with 
the shaft Si is of stout design, and among the details of im- 
portance the wire block Wl, by means of which the holding studs 
are kept tight, is mentioned for its simplicity and effectiveness. 

How Some of the Remaining Important Details Were Im- 
proved and Brought Up-to-date. 

Glancing at Fig. 8 of the pedal assembly, the clutch pedal Pi 
is shown inside of the brake pedal P2, and the pedal shaft Si is 
indicated with bearings Bi and B2 with grease cups Gi, G2, and 
G3 so located as to afford adequacy of lubrication to the rotative 
surfaces. The clutch pedals have adjustments Ji and J2 ac- 
commodating the distances to the stature of the driver. Fig. 9 
presents the assembly of the magneto 
Mi and the water pump Wi driven by 
a common shaft Si from a gear in the 
halftime train through a coupling Ci 
with a second coupling C2 placed be- 
tween the water pump and the mag- 
neto. The water pump is fastened to 
the crankcase by a flange, and a drain- 
cock Cn is placed at the low point, 
which is a convenient device to have 
when the weather is cold, and it is de- 
sired to remove the cooling solution, 
since it permits of the perfect drain- 
ing out of the system. Grease cuds 
Gi and G2 are placed at points of van- 
tage on the water pump, and referring 
to the magneto Mi again it rests upon 
a ledge of the crankcase and is held in 
place by a strap Si with a clamping 
means at the top and a wing nut W2 
employed in the clamping, making it 
possible to quickly unscrew the same 
if the occasion requires, so that the 
magneto may be removed and inspected 
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Fig. 5— Showing the nesting of the power plant in the chassis and the re- 
lations of the units as they there obtain 

or repaired and put back again with little effort on the part of 
the owner of the car. The magneto is of the dual system, and 
the purchaser may have his choice of Bosch or Eisemann types. 
The water pump is of the centrifugal type and cooling is done 
involving the use of a cellular type of radiator. In the work- 
ing of the carbureter, of the Stromberg type, a small auxiliary 
gasoline tank is located on the dash, and the pint of gasoline 
that is held therein is controlled by a float 

Referring to Fig. 10 it will be seen how the offset crankshaft 
Ci is held by main bearings Mi, M2, M3, and M4, splitting the 
crankcase in the vertical plane so that the left-hand part may 
be taken away, exposing the working parts and the main bear- 
ings with separable caps, thus making it possible to adjust for 
lost motion, or to do other work if the occasion requires. At the 
front end of the motor the halftime pinion Pi is brought into 




view, meshing with the halftime train, which is shown in some 
detail in Fig. 11. Referring back to Fig. 10, the lubricating oil 
pump Pi is shown on the underside of the crankcase at the fly- 
wheel end, motion to which is imparted by an eccentric El, and 
the lubricating oil is circulated to the bearings at every point, 
coming back to the crankcase, where it is strained before it re- 
turns to the pump, and auxiliary lubrication takes place by means 
of a regulated quantity of lubricating oil in the dips of the 
crankcase. The oil pump system differs materially from com- 
mon practice in that there are two plunger pumps in the set, one 
of which draws oil from the reservoir at the left rear of the 
motor, delivering it to the four crank bearings, and the other 
member of the pump draws the oil as it returns from the motor 
into the reservoir. The circulation of lubricating oil is through 
holes drilled in the crankcase, but there is a direct feed from 
the main bearings to the big ends of the connecting rods. The 
cylinder walls are lubricated partly by overflow and for the rest 
by splash. In the formation of the lower half of the crankcase 
a space is afforded for a small pool of lubricating oil into which 
each large end of the connecting rods dips, and the overflow of 




Fig. 



ins into the transmission gear, showing the multiple 
clutch in a separate compartment of the case 



disc 



Fig. 7 — Presenting the universal joint at the end of the propeller shaft 

oil passes through strainers Si, S2, S3, S4, S5, and S6 on its 
way back to the reservoir. 

A Few of the Remaining Details Invoked in This 
Last Effort 

The offsetting of the crankshaft, which amounts to about IS 
per cent., is a continuation of the idea along this line that ob- 
tained last year, and the fact that this offset is retained is evi- 
dence from the Winton point of view that offsetting is bene- 
ficial. Referring to the rear axle, it is enough to say that it 
remains substantially as before. The brakes are of the internal 
and external types with fabric faces, with drums on the rear 
wheel. The side bars of the chassis have been lengthened to 
accommodate a longer wheelbase, and attention has been paid 
to the rigidity of these bars, but for easy riding qualities de- 
pendence has been placed upon the use of vanadium steel semi- 
elliptic springs. Provision is made on the gear box for a Gray 
& Davis lighting dynamo. The self-starter which met fame on 
Winton cars is continued. This starter, it will be remembered, 
is of the compressed air type and the storage tank for the air 
is located on the left side of the chassis; the pressure is 
maintained by an air pump mounted upon the motor. Air is led 
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from the tank to an air distributer, and six delivery pipes lead 
therefrom to the six cynnaers of the motor. It is the function 
of the distributer to deliver air under pressure into the cylinder 
which is in the firing position, and the pressure so delivered 
forces this cylinder down, but if the first cylinder fails to tire, 
che air distributer sends the air to the next cylinder in firing 
order, and so on until the motor starts. 

The new product includes a 6-inch addition to the wheelbase 
bringing the same up to 130 inches, which is common to all 
models. The extra six inches added affords a little more foot 
room for the front seats, and additional space in the tonneau. 
The foredoor idea is standard practice in the new work, whereas 
last year it was a special feature. In the lighting of the new 
cars the electric dash lamps which are carried inside of the body 
beneath the overhanging cowl offer unusual advantages. Both 
headlights and the tail lamp are of the combination design in- 
volving oil and electric illuminating methods, and in the uphol- 
stery of the automobile deep cushions are the vogue. 

The use of demountable rims on both front and rear wheels 
is one of the novelties of the 1912 equipment, the Booth rim 




Fig. 8 — Clutch assembly showing adjustable pedal, means for lubrication 
and a substantial design 



being fitted throughout. The tire size adopted for the present 
model is 36 x 4 1-2 fore-and-aft, this being a slight change 
from last year, when tires of 4-inch section were used on the 
front wheels. 



Many Imitations of Mohair 

John C. Haartz, graduate of the Lowell Textile School, of 
Lowell, Mass., presents his views descriptive of mohair and 
makes pertinent observations bearing upon the subject of its 
use for tops taking this occasion to deprecate the use of 
cheap imitations of mohair on automobiles of some pretense. 

FOR the past six years a great many so-called mohairs have 
been used by the automobile trade for making tops and 
slip covers. While a certain percentage of this material has 
been made from real mohair, on a cotton warp, fully 75 per cent, 
has been made of luster wool, all cotton or various other cheap 
substitutes. The result has been that users of tops have ex- 
perienced a great deal of dissatisfaction. Some of this trouble 
has, of course, been due 10 an inferior grade of rubber inter- 
lining and some due to lack of proper care of tops by users. 




Fig. 9 — Magneto and pump assembly, showing a common shaft drive 
between the- units 



The object of this article is to give the public a better idea 
of what real mohair is and why it is a fabric without equal for 
automobile tops. Genuine mohair is the hair of the angora goat. 
It is a hard smooth fibre the separate hairs being constructed 
just like a wire, as shown in Fig. 1. It is impossible for dust 
and dirt to work into it and lodge there permanently, because 
there is nothing to hold the dirt. 

To give the maximum amount of service the fabric should 
be woven of sufficient weight and constructed closely enough so 
as to prevent the rubberizing being forced through the face. 
Quite a lot of real mohair is spoiled by being too lightly con- 
structed and having its dust resisting qualities destroyed by the 
compound striking through in coating. A real mohair to give 
the best result as a top cloth should at least weigh 71-2 ounces 
or more to the yard. As near as the writer can ascertain less 




Fig. 11 — Front end of the Winton motor with the cover off the half time 
case, showing the meshing of the gears 
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Fig. 10— Part section of the Winton motor, showing the crankcase split in the vertical plane and 
means for getting at the working parts 

than one-third of the real mohairs thus far sold in top ma- 
terials weigh over four ounces to the yard. 
Another prominent factor is the dyeing of the fabric to get a 

fast color that will stand up in the best possible manner; the 

warp on which the goods are made should be dyed a fast color 

and afterward when the goods are woven they should be cross 

dyed. This costs several cents a yard more than the ordinary 

method employed but it is more than worth the difference, as it 

is the only way to obtain a dependable color. 
Many people believe mohairs get dirty quickly and cannot 

be cleaned. A real mohair of the proper construction when 

properly rubberized can be easily cleansed and put in practically 

its original condition by a brisk brushing with a stiff broom. If 

brushed regularly once every week or two, a genuine mohair 

top will wear as long or longer than a top made of any other 

known top material. 
One of the chief advantages of mohair as a top material is 

that the rubber or waterproof surface being protected on both 

sides cannot chafe or wear as it will in a cloth where the water- 
proof surface is exposed on the outside and it will give much 
longer service than the surfaced cloths. 

Unfortunately, as stated above, only about 25 per cent, of the 
goods used thus far as mohairs have been genuine, luster wool 
being the most common substitute. It looks a great deal like 
mohair when in the piece and probably not one man in a thou- 
sand could tell it from the genuine article. But on closely ex- 
amining the construction of the separate fiber of luster wool it 
will be seen to be covered with scaly projections and consequently 
is about as good a dust collector as could be found. In the 
figure it will be seen how luster wool looks. When this fiber 

f'l- 1 — Mohair fiber, showing smooth edge and very slightly scratched 

surface 

becomes wet the projections or scales on the sides of the fiber 
bend away from the main shaft, and as it dries out these scales 
mat together, hugging to the main shaft and thus bind in and 
hold firmly any dust or dirt that may be on the cloth. Dirt thus 
held it is impossible to remove and this accounts for so many 
disreputable looking tops seen on cars at the present time. There 
are few things that will make a good car look worse than a 
cheap top. 

The buyers of automobile tops have themselves, to a certain 
extent, been the cause of this substituting of unsuitable and prac- 



tically useless material for real mohairs. 

The original cloths brought out for 
the purpose were real mohairs and cost 
a certain price. The public demanded 
something that looked like mohair but 
cost less and they got it in luster wool. 

It is hard to understand how anyone 
could pay several thousand dollars for 
a good automobile and then put on the 
cheapest top obtainable instead of pay- 
ing a fair price for a genuine mohair 
top that would be on a par in quality 
with the car and give equal satisfaction. 

Several automobile manufacturers are 
this season taking up the matter of mo- 
hair in the right way by having disin- 
terested textile authorities analyze the 
materials submitted to them and are 
thus ascertaining the comparative 
values. They would not think of guess- 
ing at the comparative values when buy- 
ing steel and have decided that the only 
reasonable way was to apply the same 
methods when buying top materials. 
Either the Lowell Textile School, 
Lowell, Mass., or The Philadelphia Textile School, Philadelphia, 
Pa., are in a position to make such analyses in a thorough im- 
partial manner. 



Strainer SHould Be in 
Gasoline System 

To insure clean gasoline reaching the carbureter it is good 
practice to insert a strainer in the gasoline system between 
the Hoot bowl and the nozzle. Accumulations will thus be 
prevented from reaching the latter and clogging it up. 

/CONSIDERING the diameter of the nozzle orifice of a carbu- 
^* reter, it is easy to understand how a little slime, or hard 
paramne, will serve as the nucleus for further accumulations 
of such matter as will be found in gasoline. Therefore it is 
highly desirable that a strainer should be placed in the system, 
between the float bowl and the nozzle. This device requires the 
liquid to enter to the inside of the strainer, the object being 
to assure that the accumulations will be withdrawn, with the 
strainer, when the same is removed for the purpose of cleaning. 
There should be plenty of room in the well for the strainer, and 
a good space allowed between it and the walls of the housing. 
In some of the earlier types, it was the custom to afford but 
little room between the walls 
and the surface of the strain- 
er, with the result that jelly 
formed readily, and when the 
strainer was removed for the 
purpose of cleaning the jelly 
failed to come out, but after 
being loosened up it would 
float up to the nozzle and 
cause stoppage of the fuel at 
frequent intervals until it be- 
came an argument in favor of 
a design such as would not 
allow the jelly to collect on 
the inner wall of the well. 

In the ordinary course it is 
not impossible to consider that 
a certain amount of dirt from 
outside sources will get into the 
tank — it is worth while to pro- 
tect the gasoline supply from 
all such likely proceedings. 




> «f Cotton r.fcwa 



Fig. 2 — Magnified varieties of sev. 
eral kinds of fabrics used in auto- 
mobile tops 
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Keeping' the Car in Working Order 

The Proper Measure of tHe Maker's Responsibility 




Clamping bolt of spring that 
was not tight and came off 



Discussing the problems of 
maintenance for the purpose 
of showing that interchange- 
ability of parts and the facili- 
ties whereby repair parts may 
be had are considerations that 
the purchaser of an automo- 
bile can ill afford to overlook, 
and it is the contention here 
that the maker's responsibility 
ceases ten years after the 
automobile is delivered to 
the purchaser, instead of 
when the bill is paid, which 
is the view taken quite fre- 
quently at the preesnt time. 



WHAT constitutes a good automobile is debatable 
ground, and the force of contention depends upon the 
point of view. There are quite a number of makers 
of automobiles who labor under the false impression that their 
duties are adequately performed when they build and deliver 
cars that will run well, and continue to do so until service de- 
ranges the functional members, and the cars are placed at the 
tender mercies of the repairman. These makers fail to take into 
account the fact that service will no longer be obtainable, or at 
the price of an enormous repair bill, if the owner of the car is 
unable to send to the maker thereof and get repair parts at a 
reasonable price that will go into place when they are delivered 
and serve for the intended purpose satisfactorily. 

Were makers of cars to admit that their products would cease 
to serve advantageously after two or three years' work, few, in- 
deed, are the users of these products who would incur the cost 
thereof, since the service bill would then include, say, one-third 
of the first cost of the automobile, in addition to the regular 
maintenance charges, but if it can be said of a car that it will 
last for ten years, under suitable conditions of maintenance, no 
purchaser will be justified in taking exception to the cost thereof, 
even though it will be for him to get repa'.r parts from the 
maker, and to pay for the cost of the substitution of these parts 
for the worn-out members which they are obtained to replace. 

In counting the value of an automobile, based upon its first 
cost, it is the purchaser's duty to estimate not only the initial 
price of the car, but the cost of maintenance also, and in figur- 
ing upon the latter item, it is for him to ascertain whether or not 
repair parts are carried in stock by the maker, and he will not 
be going too far out of his way if he gets an idea of the price 
at which these repair parts may be had from time to time as 
the exigencies of service would seem to indicate. But if re- 
pair parts cannot be obtained, even though the automobile may 
be of beautiful design, and constructed of marvelous material, 
it will be a poor purchase, for, as service has shown, no man 
has ever succeeded in building a car that will not depreciate more 
or less readily, if it is put to work, and the only way that this 
depreciation can be offset is through the process of replacing the 
worn-out parts and attending to the upkeep of the car. 

But it is a useless task to try to replace worn-out parts by 
substituting repair members, if the automobile is not built on an 
interchangeable basis, and if the limits of tolerance as they 
obtain in the plant in which the car is made are too liberal to 



satisfy the end, or if this important matter is entirely disre- 
garded, and rule-of-thumb reigns. It might be said that no 
builder of automobiles is so lacking in intelligence that he 
would put his money into the construction of automobiles on 
such a basis that hand-fitting would have to be done at every 
point, and the making of repairs would be rendered impossible, 
but it must not be overlooked that the maker of automobiles does 
not put his money into the cars at all — it is the user thereof who. 
furnishes the purchase price. True, in the ramifications of 
mak.ng automobiles, money has to be advanced to pay for ma- 
terials, the labor items overhead, but the banker who does the 
"accommodating" fully understands that his money would be 
lost were it not for the fact that purchasers are to come to the 
rescue at the proper time and satisfy the deficit. 

A maker of an automobile, under the circumstances, holds the 
purchaser's money in trust after he gets it, and he is entrusted 
with the plan of generating the securities, such as will justify 
the purchaser in his process of drawing money out of a bank 
and placing it at the disposal of the maker of a car. In the 
light of a "trust," if this is the part that makers of automobiles 
play, they betray that trust unless they so provide that the auto- 
mobiles when made will work, but this is not enough ; means 
must be provided whereby the automobiles may be kept in service 
in the face of the fact that a crankshaft may be disrupted, or 
other parts may go awry, and to replace them in the natural 
course is the remaining thing to do, which is rendered possible if 
repair parts are kept in stock, and if they will fit in the places 
for which they are intended. 

It seems to be a characteristic of human nature that the man 
who does the poorest job promises the best return, and, un- 
fortunately, it seems to be the characteristic of the average pur- 
chaser that he is in a great hurry to part with his money, and 
he will give it to the first man who demands it of him, if only 
the fellow who makes the demand will present his brief in a 
positive tone. The responsible makers of automobiles are the 
greatest sufferers from the practice on the part of purchasers 
of accepting promises instead of investigating cars, and the only 
hope, perhaps, that a cure will be effected in the long run, is re- 
flected in the knowledge that a substantial future and regular 
dividends are only promised to the manufacturer who has a 
high aim, and who follows the bent of a natural inclination along 
equitable lines, persistently, and without faltering by the wayside 
at the beckoning of caprice. 

There Is More to Be Done Than the Mere Furnishing 
of Interchangeable Repair Parts 

Even if repair parts are made by an interchangeable process, 
under close limits of tolerance, it remains for the user to get a 
repair man who will substitute them for the worn-out parts, and 
the ease with which a substitution can be brought about depends 
entirely upon the design of the car, and the acumen displayed by 
the designer thereof in his arrangement of the relating mem- 
bers, nor would it be too much to expect that the parts may be 
assembled and put back again without great difficulty ; moreover, 
fixtures of one kind or another might well be afforded through 
the maker to the repairman to the end that the cost of re- 
pairing will be reduced to a minimum, and mistakes will be 
suppressed. 

It would be too much of an undertaking to go through a 
whole automobile for the purpose of showing that there is yet 
room for improvement in the manufacturing process, and it 
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Fig. A — Showing a roller and a pin, the latter being over sized, both of which were 
hardened and ground, making the fitting operation a precarious undertaking 

Fig. B — Showing a piston and a set of rings that were furnished for repair purposes, 
without any evidence of a fit between them 

must suffice for the time if a few illustrations are given, and 
the problems involved discussed in connection therewith. 

Referring to the sliding gear system, remembering that the 
principle involved is rather too crude to be commended, atten- 
tion is called to the prime shaft, as shown in Fig. C, as it usually 
obtains therein, in which the splines Si, S2 and S3, of which 
there may be an odd or an even number, with a maximum limit 
of eight, and to the gear Gi, which slides thereon, for the pur- 
pose of calling attention to the troubles that reside therein, and 
are inherent in the design. This shaft must transmit the torque 
of the motor at the various speeds at which it is driven, and 
the gear thereon must be capable of sliding during the torquing 
interval, and coupling this fact with the idea that the shaft will 
twist as it is subjected to the torquing movement, it is not diffi- 
cult to foresee that the splines will take on a spiral conforma- 
tion and the gear will stick unless the clearance is adequate for 
the need, and, unfortunately, the amount of the clearance cannot 
be fixed under static conditions with certainty, nor should the 
clearance be expressed in some proportion of the diameter of the 
shaft, due to the fact that the effect of the spiraling of the 
splines will influence the sliding of the gear, depending upon the 
length of the hub of the latter, so that the clearance as it is 
allowed should depend upon the length of the hub of the gear, 
increasing with the same in some proportion that must be de- 
termined by finding out how much the shaft will twist under 
maximum conditions of work, and to what extent the twist in 



Fig. C— Showing a splined prime shaft for a sliding 
gear System so lacking in clearance that the sliding gear 
would not lit on the same, making no allowance whatever 
for the effect of torsional work 



ihe shaft will eat up the clearance between the 
(aces of the spline and the mating member. The 
thought is suggested that gear shafts of this 
character would be of relatively great diameter, 
and as short as possible, for then the twisting 
effect of the torquing moment will be reduced to 
a minimum, and the clearance requirement be- 
tween the spline shaft and the sliding gear will 
be reduced to a low ebb. It is a great misfortune 
that the modulus of elasticity of the finest grades 
of alloy steel is scarcely better than the same 
phenomenon in the poorest grades of Bessemer bar. If there is 
no difference in this modulus between the several grades of steel, 
it may then be taken for granted that the twisting moment will 
produce a torsional angle that will be the same for fine alloy steel 
as for poor Bessemer bar. Safety, under the circumstances, lies 
in fixing the clearance in view of, the torsional angle under maxi- 
mum conditions of the torquing moment, considering the diameter 
of the shaft in conjunction with the length thereof, and then, re- 
membering that if the hug of the sliding gear is long the clear- 
ance will be eaten up in proportion to this length. 

What the Purchaser Pays for When the Parts Are Not 
Made Interchangeable 
In the reduction of parts to get them on a basis of accuracy, 
if they are done in a lathe, the raw material is chucked and the 
finished work is progressed, fixing the ultimate diameter of the 
finished work in relation to the centers of the tool, and if the 
work is ground as a final operation, these centers are taken 
advantage of, and concentricity is maintained. But when the 
parts are put through the last operation, it is not uncommon 
to remove the centers, and, referring to Fig. D of a tappet that 
was supplied by a maker, in which the tappet Ti with its roller 
Ri would not go into the housing Hi, it will be seen that the 
cost of fitting this tappet in its guides within the housing Hi 
would far exceed the original cost of making the same, because 
the tappet Ti is hardened, and to give this poorly fitting repair 
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Fig. D — Showing a tappet that would not go into a 

guide, thus indicating that the parts would have to be 

refinished before they could be employed by the owner 
of the car 



material to a man in a garage is to ask him to 
disassemble the relating members, anneal the tap- 
pet Ti, chuck it true in a lathe (repair shops are 
rarely equipped with grinding machines), and 
take off two or three-thousandths of an inch. 
The most skilled man in a regiment of machinists 
would scarcely promise the desired result, and 
the suggestion is ventured here that the most 
skilled man in a regiment of machinists is scarcely 
likely to be found hanging around a garage repair 
shop. Why the purchaser of an automobile 
should have such ill-fitting repair parts inflicted upon him in 
view of the fact that they represent a license for an enormous 
repair bill, is beyond the reckoning of thinking men, and yet it 
must be quite plain to those who give the subject thought that 
getting repair parts that fit is the exception rather than the rule. 

As another example of what the repair situation affords, Fig. A 
is given of a roller Rr, showing the roller pin R2, which was 
found to be too large in diameter to fit in the hole Hi. These 
members were hardened and ground, and it would have been a 
perfectly simple matter for the man who did the grinding in 
the first place to come within decent limits of tolerance so that 
the pin would fit in the hole, thus making it worth while to get 
the repair parts and to use them for their intended purpose. 
The real situation is quite different. The cost of lapping the hole 
in the roller, or chucking the pin for the purpose of grinding the 
same, would greatly exceed the initial cost of the repair parts, 
and, unfortunately, the owner of the car is charged for the 
repair parts, despite the fact that they are not properly made, 
and he is then charged for the fitting of them, and he may as 
well understand that the garage repairman will have no qualms 
of conscience if the fitting work turns out to be a bungle. 

Still another example of lack of fit of repair parts as shown 
in Fig. E of a gudgeon pin Gi and a bronze bushing Bi, in 
which it will be seen that the gudgeon pin is over-sized, unless it 
may be said that the hole in the bronze bushing is under-sized. 
The maker of this job would probably claim that it is better to 




Fig. E — Presenting a piston pin that is over-sized and a bushing that came with it from 
the maker for repair purposes 

Fig. F — Showing a flat plate set of springs with a saddle and a holding bolt that shows 
evidence of poor clamping conditions 

do a little fitting than to find when the repair parts are received 
that they are too loose to be used, but from the purchaser's angle 
it is not too much to maintain that the repair parts should be 
of the right size, thus eliminating fitting on the one hand, and 
making it unnecessary to use them if they are too loose as the 
remaining consideration. There is grave doubt as to whether or 
not the repairman can lap these members and make them fit 
properly, but there is no doubt that the time has arrived in the 
automobile business when the user of a car can ill afford to go 
about in a "rattle box," and we are keen enough to observe that 
automobile makers themselves use silent performers. 

Fitting Must Be Done from Two Points of View- 
In some of the relating members, the close fitting work re- 
quired is for the purpose of preventing noise, if we may take it 
for granted that the parts are big enough to serve the purpose 
from the strength point of view, but in other examples the close 
fitting idea has for its purpose the maintenance of a high effi- 
ciency. To bring out this latter consideration, reference may be 
had to Fig. B of a piston with a set of rings, and attention is 
called to the fact that the rings, as they came from the maker, 
were such a poor fit that they could not be used at all. The piston 
Pi was of the three-ring type, and the ring Ri was so much 
over-size that it could not be dropped into the slots at all ; the 
ring R2 was marred at Mi and M2, and it fitted tightly in the 
slot at the diameter Di and loose in the slot at the diameter D2. 
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From all appearances this ring must have been finished on a 
"skew-grinder," although we never heard of such a machine 
before. The ring R3 dropped into the slot with far too much 
clearance, and when this ring was piened at the plant where it 
was made it was thrown out of round, as shown at Di. There 
is no reason at all why a maker of cars should expect that the 
user of the repair part would have them refashioned in a garage 
repair-shop either on the count that they would be improved in 
the process, or on the ground that the automobile would be 
benefited thereby. It is not believed that the makers of auto- 
mobiles labor under the impression that the class of work done 
in their plants is so inferior that it has to be finished in a garage 
repair-shop before it can be put in an automobile, and yet the 
facts on the face of it go to show that in quite a number of 
instances it would be impossible to use these repair parts except- 
ing after the garage repairman adds his quota of work. 

Of the things that give trouble in automobiles, it is more than 
likely that springs occupy the position of the head of the class. 
Every spring maker is authority for the statement that spring 
plates will fail unless the clamping at the perch is secure, and yet 
the facilities for clamping purposes are too frequently of the 
weakling order, and if spring makers insist that the clamping 
must be tight, we wonder if they expect the owner of the car 
to ride on the axle and hold the springs in place with his 
hands. Fortunately, the more advanced representatives of the 
spring makers' art are paying particular attention to these mat- 
ters, and that they are getting reward for their acumen is too 
self-evident to require further discussion. Fig. F shows a spring 
Si with its. saddle S2, and the clamping bolt Bi, and as proof of 
the fact that the clamping is insecure, attention is called to the 
initial illustration, showing the clamping bolt Bi as it came out 
of the car, indicating that the spring plates were not clamped 
tight, and that the bolt was sheared at Si, with a less effect of 
this kind at S2, and indication of the same trouble at S3. 

It would be monotonous to continue examples of poor fitting 
repair parts as they come from the makers of automobiles, and 
to continue to relate the inconsistencies of those who tell us 
how things should be done, and give us the type of facilities 
that are only capable of violating the very principles that they 
so refreshingly propound, and the thought is suggested that the 
time has nearly arrived in the automobile business when we 
would like to experience the monotony that might be reflected 
by a reversal of these poor practices, rather with the expecta- 
tion that the investment would be more nearly conserved, and the 
pleasure that is claimed for automobiling would be experienced 
without a too frequent jarring note. 



"Pop " Goes the Carbureter 

Relating some of the causes that bring about this undesirable 
habit in carbureters, and setting forth a number of remedies 
that will prove efficacious in abating the nuisance. 

POPPING in the carbureter is due primarily to the fact that 
the speed of travel of the incoming mixture is below the 
speed at which the flame propagates in the same. When the 
mixture is ignited in the cylinder of a motor it burns with a 
certain speed depending upon the proportion of gasoline to air, 
and also to the amount of the compression, conditions of 
scavenging and temperature. The speed at which the mixture 
passes through the intake depends first upon the depression, or 
difference in pressure, and second upon the size of the intake 
manifold. If the manifold is too large the speed of the gas 
will be so low, all other conditions being fixed, that the flame will 
travel back into the carbureter, producing the phenomenon com- 
plained of. The way to overcome this difficulty is to use a 
manifold small enough in area to bring about the desired speed 
of travel of the gas in the direction of the cylinder. A way 
to reduce the tendency to this is to lower the inflammability of 
the mixture; this may be done by adding gasoline to the same. 
The latter may be accomplished by increasing the depression 



in the depression chamber of the carbureter, and this is 
brought about by reducing the quantity of auxiliary air ad- 
mitted. But if the manifold is so designed that popping back 
takes place due to bad distribution, there are only two ways that 
we now think of for overcoming the trouble. The first remedy 
lies in the replacing of the defective manifold with one that is 
properly designed. The second remedy depends upon so timing 
the motor that there will be a definite lapse of time between the 
closing of the inlet and the opening of the exhaust valve. If the 
exhaust valve is closed 10 degrees after center, and the inlet 
valve is opened 15 degrees after center, the difference represented 
by s degrees will be sufficient to overcome the trouble, it is be- 
lieved. In addition to this timing remedy, it will be well to ad- 
just the carbureter so that it will deliver a somewhat richer mix- 
ture than it does when popping occurs. 



As to Wind Resistance 

// is not necessary to consider wind resistance in connection with 
the power required to drive the average pleasure car until 
the rate of speed reaches well along above the legal speed 
limits set by the various States. A formula for determining 
the power required to overcome wind resistance is here given. 

WIND resistance in the case of a moving automobile is 
scarcely a measurable quantity at 20 miles per hour; is not 
more than 3 pounds per square foot at 30 miles per hour, and 
does not reach 10 pounds per square foot until the speed is 
equal to 52 1-2 miles per hour in round numbers. 

A formula for use in approximating the power required to 
overcome wind resistance is given as follows : 
PA (M 5,280 I 60) 

HP = = 0.96 PAM 

33.000 

In which 

HP. = horsepower required to overcome wind resistance. 
P = pressure of wind in pounds per square foot. 
A = front area of body in square feet. 
M = speed of car in miles per hour. 
Assuming a car with a front area of 10 square feet and a speed 
of 60 miles per hour, the power required to overcome this wind 
resistance will be: 

13 X 10 (60 X S,28o I 60) 

H.P. = 20.8 

33.000 

It is not believed that this formula will hold out for all ranges 
in speed, nor can it be said with certainty that the front area 
total will be correctly stated if the areas of all the parts without 
respect to shape or location are figured in on the same basis. 



Compression Changes with Speed of Motor — In poorly- 
designed motors the "cold" compression represents the highest 
point in the compression line. With such motors as the speed in- 
creases the compression decreases. This is due to wire drawing 
and some other obstructions to some extent and to back pressure 
on the exhaust side and inferior cooling for the rest. In fairly 
well-designed motors the compression increases with the speed 
of the motor for a part of the range, holds substantially constant 
over the working range and falls off slowly with increasing speed 
beyond this point. 



Caring for the Acetylene Lamp — The burners of acetylene 
headlights should be kept clear, wires being passed through the 
gas apertures and the air apertures at intervals. The burners 
should be unscrewed occasionally and blown through, and the 
interior of the burner body scraped clean of deposit. Outside 
of keeping the lenses and glasses bright and polishing the ex- 
terior of the lamp, there need be no other attention paid except 
to keep all joints and the bracket screws or nuts tight 
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Aphorisms for tHe Atito- 
mobilist 

Don't hold up your hand like a member of the traffic squad and 
think that the automobile business will stand still at your 
bidding. 

Don't standardize your mistakes and try to inflict them upon an 

unsuspecting public. 
Don't ask the steel man to fix the standard for you; he may be 

a quantity producer. 
Don't be too solicitous about the steel man's dividend; he will 

get by whether you do or not. 
Don't do yourself the injustice of assuming that you are so 

short of brains that you must get a steel man to act for 

you. 

Don't violate the established principle of purchasing — the pur- 
chaser must look out for himself. 

Don't break the law of commerce by asking the vendor to be 
your guardian. 

Don't charge a high price for an automobile that is made out of 
materials that are delivered according to the suggestion 
of the vendor. 

Don't place too much store upon the promise of quality; thirty 
minutes in a laboratory will suffice to settle the whole 
matter. 

Don't purchase an automobile without first finding out enough 
about it to satisfy you that it will serve its intended 
purpose. 

Don't be too sure that progress in automobile designing is lead- 
ing to the end of a blind alley. 

Don't do yourself the injustice of thinking that so much auto- 
mobile brains can be spilled for nothing. 

Don't be satisfied to ride on a band-wagon if the driver thereof 
admits that he has reached the end of the road. 

Don't go back on your own good sense — finality never will be 
reached in any progressive art. 

Don't class automobile designing with dead languages — it is a 
living issue. 

Don't take anybody's word for it — if you have misgivings visit 

some of the plants, and you will then see that advances 

are being made all along the line. 
Don't encourage the ego that your motor is the last word — your 

neighbor may have one that will put you out of joint. 
Don't try to sleep on the idea that a sliding gear can play dog 

in the manger forever — the silent chain is coming over 

the hill. 

Don't accept a design from your engineering establishment if it 
makes a noise — the time is not far away when it will be 
impossible for you to sell noise in any form. 

Don't place too much store upon the croakings of the alleged ex- 
pert who tells you that a worm drive is a difficult thing to 
make — nearly every elevator in the land takes its ups and 
downs with equanimity through the good office of a worm 
drive. 

Don't overlook the splendid possibilities that center around the 
worm drive and silent chain. 



Soldering Aluminum 

The low melting point of aluminum and rapid oxidation of the 
surface stand in the way of a successful job. The best plan 
is to first "tin" over the surfaces using a solder with a high 
sine content, and then join them together before they cool off. 

ALUMINUM alloys used in castings for automobile work, 
while they differ as to composition to a considerable extent, 
hold from 90 to 92 per cent, aluminum, the balance being copper, 
manganese, a trace of iron, etc. In attempting to solder alum- 
inum, the first difficulty encountered is due to its low melting 
point. With copper it is possible to tin the surfaces when they 



will remain in good condition, and may be soldered by the mere 
application of a sufficient amount of heat at the right temperature, 
with no danger of damaging the metal by overheating, nor is 
there any tendency to oxidation. Aluminum, on the other hand, 
can scarcely be cleaned sufficiently to permit of "tinning," due to 
the fact that oxides form so rapidly that they interfere with the 
tinning process even though the work be done speedily. In order 
to solder aluminum it is necessary to heat the parts to be joined 
up to the melting point of solder, and after the surfaces are 
freed of moisture they must be cleaned by scratching with a 
metal brush, after which, if a suitable grade of solder is allowed 
to melt and run over the newly scratched surfaces, using the 
brush to bring about intimate contact, the solder will adhere, to 
the surfaces, thus completing the tinning process. The solder 
must be made up of zinc (predominating), some tin and a small 
proportion of aluminum. The best way to proceed is to first 
bring about a condition of tinning as above indicated, using the 
solder high in zinc, and when the surfaces are tinned over join 
them together before they are allowed to cool off, thus prevent- 
ing the formation of any oxide. 



Tire to Travel on Rails 

THERE are thousands and thousands of square miles of land 
where no good roads are found, but where the rails of the 
railways could readily be made to serve as a fine pathway for 
automobiles if the latter were equipped with the kind of tire 
that permits of running on steel rails without the risk of coming 
off easily. It is for the inhabitants of such regions that the 
new invention illustrated herewith will be of interest, because it 
enables an automobile to travel on standard rails with speed 
and safety. 

The principle of the invention is the temporary transforma- 
tion of the automobile wheel into a wheel of standard railroad 
wheel periphery, and the illustration shows how near the flanged 
effect of the wheels used on railway cars has been approached. 
The mechanism itself, as termed by the patent of the inventor, is 
a supplemental tire comprising a member which has an annular 
tread surface. This member has a concavity for receiving the 
wheel, and there are provided retaining devices to secure the 
wheel to the tire; also, there is a guard flange which extends 
outwardly from one side of the annular tread surface. 

To make the automobile ready for running on rails the 
regular tire is deflated, the supplemental tire placed over it and 
the pneumatic then filled with air, so as to make it a snug fit 
in the supplemental tire. When this has been done and the 
retaining devices have been properly put in place the car is 
ready to be propelled on a railway track in exactly the manner 
of a locomotive. 

This new tire is the patented invention of A. P. Burrus, whose 
residence is Prescott, Ark. 




Illustrating an automobile traveling on a railroad track, which has been 
equipped with a set of Burrus supplemental tires 
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Alloy Steel for Automobiles 

Advocating a Near Approach to a Definite Standard 



E. F. Lake presents views bearing upon the production 
and use of alloy steel with particular reference to 
its application to automobile construction, taking 
occasion to differentiate between quantity and 
quality production, pointing out in the meantime 
the characteristics of the various processes and 
setting forth in terse language the ground that should 
be taken in the limiting of the impurities and the 
fixing of the carbon content. 

THE kind of high grade alloyed steels to use for the various 
vital parts of a motor car is a very live subject, notwith- 
standing the fact that vast sums of money have been 
spent and a large amount of time used in experimenting, in- 
vestigating and testing the numerous kinds of steels, as well as 
the various ingredients that entered into their composition. 

Numerous standard specifications have been adopted by various 
bodies for the guidance of the engineer when designing an au- 
tomobile or ordering the material from which to manufacture it. 
The tendency at present seems to be to allow for quite a varia- 
tion in the percentage of the ingredients that go to make up these 
alloyed steels and thus make it much easier for the steel makers 
to supply the stock. While this may enable the builders to obtain 
steel when they are rushed to fill orders, it does not help them 
in keeping the automobile up to that high standard of excellence 
that has given it its reputation and made it one of the finest 
pieces of mechanism ever manufactured. 

Many new materials have been brought into use for the manu- 
facture of high grade steels. None, however, have excelled, or 
even equaled, the static or dynamic strengths of the chrome- 
nickel steels. These still occupy first place when quality alone 
is the test by which they are judged. The much advertised 
vanadium steels have shown some good properties, but when 
submitted to various kinds of tests, they have not taken the 
place of chrome-nickel steels. Likewise, an effort has been 
made to make the nickel steels replace the chrome-nickel steels 
for quality, but without success. Copper, tin, boron, cobalt and 
other elements have been experimented with to obtain steels of 
greater strength and wearing qualities, but none of these have 
yet been made commercially successful. 

The different elements produce different results in the alloys 
of which they form a part. The effects of carbon were dis- 
cussed on page 908 of volume 24, hence it will not be necessary 
to take up the effect of this element here. 

Chromium occurs in nature in the mineral chromite more 
commonly called chromic-iron-ore or chromic iron. It is very 
hard, has a bright metallic luster and can be highly polished. 

Until the advent of the elec- 
tric furnace it could not be 
used successfully as an in- 
gredient of steel owing to 
the difficulty of separating it 
from the high percentage 
of carbon with which it was 
combined. Carbon- free chro- 
mium is now obtained, how- 
ever, and for steel making is 
used a ferro-chromium con- 

_. , taining 60 per cent, chro- 

Ficr. I — Effect of chromium on the ten- 
sile strength and elastic limit of steel mium and 40 per cent. iron. 
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Chromium has a tendency to prevent the development of the 
crystalline structure and greatly refines the grain of steel. It 
also produces a mineral hardness. 

When the steel is properly hardened, the tensile strength and 
elastic limit gradually increase with each increase in the per- 
centage of chromium up to a content of 5 per cent. In the 
annealed state the raise in elastic limit ceases when 3 per cent, 
of chromium is reached and remains nearly stationary- until a 
chromium content of 9 per cent, has been passed. The tensile 
strength continues to rise until 6 per cent, has been passed. Be- 
yond the above given percentages a decided reduction takes 
place. A graphic illustration of this rise and decline is given 
in Fig. 1. 

Any grain or fiber that may be in the steel is practically re- 
/noved by chromium, and as it also produces a fine grain and 
hardness. The chromium steels have a high resistance to shocks 
This has caused chrome steels to be used quite extensively for 
projectiles and armor plates. Chromium adds to the difficulty 
of machining steel ; when a chromium content of 2 per cent, has 
been reached, machine tools will not cut it and grinding has 
to be resorted to. It is also very difficult to shear cold. 

Chromium causes the critical changes of steel to take place 
much more slowly and intensifies the sensitiveness of the metal 
to quenching. Thus extreme hardness may be obtained. The 
tendency to fracture that is found in carbon steels is greatly re- 
duced by chromium. 

The hard machining qualities and brittleness of chromium steels 
makes them useless 
for automobile con- 
struction. By adding 
nickel, however, 
these detrimental 
properties are over- 
come to a large ex- 
tent. When the 
proper percentages 
of nickel and chro- 
mium are used the 
strongest, toughest 
and best wearing 
steel obtainable can 

be made and the metal can then be forged and machined. 

The alloyed steels give a much greater strength, per square 
inch, than the ordinary carbon steels, when they are properly 
manufactured and heat-treated. Thus parts requiring their use 
can be made smaller in section and hence lighter. This differ- 
ence in weight, as well as the power required to carry it around, 
will often make up for the difference in the cost of the metal, 
if a little judgment is used as to where the high grade steel? 
should be used. Many have made a failure however, bv a too 
liberal use of the high-priced steels. 

One of the best grades of nickel-chrome steel has the follow- 
ing composition : 

Nickel 4 50 r 'r 

Chromium 1.50'^ 

Carbon 0.25^ 

Manganese 0.35'v 

Silicon 0.20'^ 

Sulphur under 0.025^ 

Phosphorus under o.o2$ r r 

A steel of this composition when well made will bring about 




Fig. 2- 



-Depicting the strength of nickel steel 
in the annealed state 
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Pig. J — Showing how test bars are cut from the 
actual parts in practice 



12 cents per pound in the bar form and the chromium and nickel 
should not be allowed to vary more than 10 points either way 
from that which is specified ; the carbon, manganese and silicon 
should be within 2 1-2 points of that mentioned, while steels may 
be obtained with the sulphur and phosphorus considerable under 
the figures given. A low corban steel with the carbon below 
0.20 per cent, is made for carbonizing purposes. No better steel 
has been found for manufacturing the clash gears for the trans- 
mission than this low carbon-nickel-chrome steel, when it is 
properly carbonized and heat-treated. It is then almost impossi- 
ble to break out the gear teeth. 

When a range of 50 points is allowed in the nickel and 
chromium contents ; 10 points in the carbon ; 20 points in the 
manganese and silicon, and the phosphorus and sulphur are al- 
lowed to be as high as 0.04 per cent., it means that the steel can 
be made in any kind of a slip-shod way. It means that the steel 
can be made in the open-hearth furnace when one is paying for 
a crucible product, or with the proper selection of materials it 

might even be made 
in a Bessemer con- 
verter. Imagine, if 
you can, a Besse- 
mer - nickel - chrome 
steel ! 

No better steel 
than this can be ob- 
tained for the crank- 
shaft, and it is also 
advisable to use it 
for the camshaft 
and cams, connect- 
ing rods, steering 
knuckles and front 

axle of a car. It is not advisable to use it in other places unless 
extreme lightness is desired, as in a racing car. The front axle 
and steering knuckles should always be made of this steel, as it 
is a preventer of accidents. 

Another steel that analyzed as follows has been used for all 
the important parts on a motor car : 

Nickel 4.21% 

Chromium 1.64% 

Carbon 0.32% 

Manganese 0.40% 

Silicon 0.10% 

Sulphur 0.37% 

Phosphorus 0.010% 

While the sulphur is a little higher than should be allowed in 
any first-class steel, this particular brand has given very excellent 
results. It is not as easily obtainable, however, as the former 
composition and the price is somewhat higher. It has there- 
fore not been used to any extent in this country, as the differ- 
ences in quality or the results obtained are not enough to pay 
for the extra expense and trouble of obtaining it. 

Another steel that is used for many parts in the best classes 
of foreign cars has the following composition : 

Nickel 2.50'^ 

Chromium 0.60% 

Carbon 0.35% 

Manganese 0.40% 

Silicon 0.10% 

Sulphur 0.031% 

Phosphorus 0.028% 

Sometimes the nickel in this steel is found as low as 2 per 
cent. It has found a large use for oil tempered gears. It is 
cheaper than the higher chromium and nickel steels mentioned 
above, and the srlohur and phosphorus are too high for it to be 
classed as a first-class steel. 

When vre leave the chrome-nickel steels, the next most im- 
portant for automobile manufacture are the n'ckel steels. In 
these the nickel varies from 2 to per cent., but the 3 1-2 per 
cent, nickel steel is by far the most extensively used. 




Diameter of Specimen! 



Fig. 4 — Torsional tests of mild carbon steel in 
comparison with nickel steel 



Nickel is a white 
metal with a slightly 
yellow cast, and is 
very hard and capable 
of being highly pol- 
ished. It is usually 
found with copper 
and is very brittle 
when first separated ; 
but when deoxidized 
with manganese it be- 
comes very malleable. 
It was first used in steel to overcome the property of "sudden 
rupture," which is inherent in all carbon steels. 

Nickel makes steels better abled to withstand severe shock 
and torsional strains as well as compressive stresses. It only 
hardens steel to a slight degree and requires 17.55 per cent, of 
nickel to equal the hardening effect that 1.00 per cent, of carbon 
would give. 

Nickel increases the tensile strength and elastic limit of steel 
as well as its ability to withstand torsional strains up to a con- 
tent of about 8 per cent. With a nickel content of from 8 to 15 
per cent., the steel is made so brittle it can be powdered under a 
hand hammer but after 15 per cent, is passed the toughness and 
strength is restored. This is graphically shown in Fig. 2. 

Nickel greatly reduces the tendency of steel to be damaged by 
overheating and harden'ng greatly increases the strength of the 
metal. This was well illustrated by some tests in which an an- 
nealed steel gave the tensile strength of 88,000 pounds per square 
inch and an elastic limit of 60,000 pounds, with an elongation of 
28 per cent, and a contraction of 58 per cent. When the steel 
was hardened' the tensile strength was raised to 225,000 pounds 
and the elastic limit to 224,500 pounds. The elongation then was 
8 per cent, and the contraction 19 per cent. These figures would 
also show that in the annealed state it was no stronger than an 
ordinary carbon steel, but that hardening raised the figures to a 
point that could nowhere be approached by the carbon steels. 

The properties of nickel steel depend as much upon the carbon 
content as on the nickel, and the manganese also has an influ- 
ence. It is the skillful blending of the carbon, nickel and man- 
ganese elements that gives nickel steel its superior qualities, 
when properly heat-treated. The metal is also as weak or weaker 
than ordinary carbon steel, if these are not properly done. To 
boast, therefore, that one uses a 2 or 3 1-2 per cent, nickel steel 
is merely idle talk. A steel containing 2 per cent, of nickel and 
c.T2 per cent, of carbon has a good tensile strength w'th a great 
elongation and is thus useful in some places : but a steel con- 
taining 2 per cent, of nickel and 0.90 per cent, of carbon has a 
high tensile strength with very little elongation and is thus use- 
ful for other purposes. 

When the carbon content is high, nickel makes steel difficult to 
harden as fissures or cracks tend to develop in quenching and 
more especially so if local hardening is resorted to. It also has 
a tendency to decarbonize when being heated and also to warp 
more than other steels when quenching. These tendencies may 
be overcome to a great extent if the metal is thoroughly an- 
nealed before machin'ng it to size. 

A decided grain, or laminations, have a tendency to de- 
velop in nickel steels and these make it stronger in the direc- 
tion in which it is rolled than at right angles thereto. 
The difference in strength in these two directions increases as 
the nickel content is raised. When bars 1 and 2, Fig. 3. were 
cut from a 3.35 per cent, nickel steel and tested, bar 1 showed 
an elongation of 12 per cent, and a contraction of 17 per cent., 
while bar 2 gave an elongation of 25 per cent, and a contraction 
of 65 per cent. 

Nickel tends to decrease the segregation of the various ele- 
ments in steel and increase its tensile strength without lower- 
ing the ductility. When 2 per cent, of nickel is added to an 
open-hearth 0.25 carbon steel it produces a metal that is equal 
in tensile strength to an ordinary 0.45 per cent, carbon steel. 
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Fig. 5 — Torsional tests of wrought iron, mild 
carbon steel, and nickel steel 



It brings the elas- 
tic limit up close to 
the ultimate strength 
without sacrificing 
ductility and thus in- 
creases the resist- 
ance to molecular 
fatigue. X i c k e 1 
steels resist bending 
either before or 
after quenching bet- 
ter than ordinary 
carbon steels of 
the same tensile 
strength. That 
nickel steel resists 
torsional strains bet- 
ter than carbon steel 

of the same carbon content is graphically shown in Figs. 4 and 5. 
These are the average results of a number of tests, and in Fig. 5 
some wrought-iron samples were tested for comparison. Nickel 
steel withstands abrasive wear much better than ordinary steels. 

Some of the higher percentages of nickel, i.e., above 15 per 
cent., are used in steel for their non-magnetic qualities and a 
35 per cent, nickel steel has often been used for valves. It has 
been found, however, that cast iron is as good as any metal, and 
better than most other, for the valves of automobile engines and 
hence the high nickel steels are not used exclusively to-day. 
Steels can be bought in the open market with nearly any per- 
centage of nickel that is desired, but for automobile use the 
3 1-2 per cent, nickel steel is doubtless the best. A good com- 
position for this steel is: 

Nickel 3.50 

Carbon 0.25 

Manganese 0.40 

Silicon 0.20 

Sulphur under 0.35 

Phosphorus under 0.35 

Nickel steel is used for nearly all of the important parts of a 
motor car, owing to its being higher in both static and dynamic 
strengths than ordinary carbon steels. It does not, however, 
show the strengths that chrome-nickel steel does, but it is 
cheaper in price. Being much easier to machine than chrome- 
nickel steel, this also lessens the cost of the various parts. 
Nickel steel is a very valuable metal, but if the specifications 
allow the impurities to be as high as some steel makers would 
desire the good qualities conferred on the steel by the nickel 
would be neutralized and no better results obtained than with 
ordinary carbon steels. Nickel steels must also be properly 
heat-treated if they are to be made better than ordinary carbon 
steels. The loss of strength that steels encounter from a raise 
in temperature is shown in Fig. 6. 

Of the vanadium steels very little, if any, vanadium is present 
in the finished product and hence "vanadium" steel is a mis- 
nomer. Vanadium has a great affinity for oxygen and also for 
nitrogen and if added to the bath just before teeming into the 
ladle it will seize these and carry them off into the slag. By 
thus scavenging out the oxides and occluded gases it retards 
the formation of blow-holes and the segregation of the carbides 
and makes the metal more homogeneous and also more easily 
machined. Aluminum performs a very similar mission and yet 
we do not speak of "aluminum steels." 

Vanadium of itself adds no virtues to steel. When it has 
cleansed the steel of impurities it has performed its mission. 
Thus it is as well to allow it to go off into the slag as to try 
and keep any in the steel, unless the steel maker wants to prove 
to the chemist that it is a vanadium steel. That slags can be 
used in an electric furnace to perform the same mission of 
purifying the steel has been thoroughly demonstrated and this 
may overcome the necessity of using as expensive an alloying 
material as vanadium. 
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Titanium is fast coming to the front as a purifying material, 
and like vanadium it has a great affinity for oxygen and to a 
slightly lesser degree for nitrogen. It thus seems to perform 
the same mission as vanadium and is only about one-twentieth of 
the price. While sulphur and phosphorus are not removed to 
any extent by titanium it removes the oxygen and nitrogen and 
prevents the formation of oxides and nitrides, which are now 
recognized as the real injurious substances. In some recent 
investigations it was demonstrated that sulphur in percentages 
as high as 0.13 per cent, had no injurious effect on steel and 
would not make it "hot short" when the other impurities were 
reduced to a trace. 

Sulphur, when added to soft iron, increases the strength of 
steel, partly by closing the grain, and partly by increasing the 
combined carbon. It thus has a hardening effect on the metal. 
As it does not alter the elastic ratio, elongation or contraction, 
it might even be made beneficial to steel if the oxides and 
nitrides were removed. This would prevent the formation of 
sulphides and the segregation with sulphide of iron in the form 
of ghosts, which greatly weakens steel. 

Aluminum is also used as a purifier of steel, but it like the 
vanadium and titanium, adds nothing to the strength of steel 
except by removing 
the impurities. Its ef- 
fect on the strength 
of steel, when used 
in various percent- 
ages, is graphically 
shown in Fig. 7. 
Aluminum sup- 
presses the evolution 
of gas, either by in- 
creasing the metal's 
solvent power for 
that gas, or by re- 
moving the oxygen, 
and thus preventing 

the latter formation of carboric oxide, or by both means jointly. 

This makes the metal more dense by removing the microscopic 
bubbles and also greatly decreases the tendency to segregation. 
Only enough aluminum should be used to cause this effect and 
then work out of the metal. If any remains in the steel it is 
liable to form into little balls and thus destroy the congenuity 
of the metallic structure. 

Manganese is used in these steels as a carrier for the carbon 
and each increase in the carbon percentage requires an increase 
in the manganese percentage. Its presence increases the power 
of the carbon to combine with iron at a very high temperature, 
i.e., around 2,550 degrees Fahrenheit. It almost entirely pre- 
vents its separation into graphitic carbon at the lower tem- 
peratures. By raising the saturation point, it permits a higher 
total carbon and prevents to some extent the red and yellow 
hot shortness caused by sulphur. Manganese alloys with iron 
in all ratios, it being reduced from its oxides, at a white heat, 
by carbon. It is easily separated from iron by oxidation as it is 
even oxidized by silica. 

Manganese has a greater affinity than iron for both sulphur and 
oxygen and it is therefore used to do the rougher work in cleans- 
ing the bath of impurities and also neutralize the sulphur. That 
is, manganese is first used to oxidize out the impurities as thor- 
oughly as it will. After that other slags and elements are used 
to remove that part of the impurities that the manganese has not 
seized. It increases the solubility in the steel, while solidifying, 
and retards the formation of blow-holes; it adds fluidity to the 
steel, increases hardness and slightly increases the tensile strength 
and elastic limit. The effect on the tensile strength that man- 
ganese has with various percentages of carbon is shown in Fig. 8. 

Manganese adds certain very beneficial properties to steel, but 
these are not of any interest to motor car builders. The per- 
centage of manganese is kept low in the steels used for automo- 
bile purposes. The variation in the manganese percentages that 



Fig. 6 — Showing steel losses in strength due to 
a rise in temperature 
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is allowed in high-grade steels is usually about double the varia- 
tion that is allowed for the carbon and when these are kept 
within reasonable limits a very uniform quality of steel can be 
obtained. 

Silicon is added to the steels for much the same reason that 
manganese is, as both of these are used as purifiers, to prevent 
the formation of blow-holes and make the steel harder and 
tougher. The silicon especially makes the steel better able to 
withstand wear and crushing from continual pounding. The in- 
fluence of silicon on the results of quenching are similar to that 
of carbon in many ways. It also depends upon the coexisting 
amounts of carbon and manganese. It neutralizes the injurious 
tendencies of manganese to some extent and up to a silicon con- 
tent of 0.40 per cent, it increases the tensile strength and lowers 
the elongation and reduction of area. 

The elements in steels that are classed as impurities should 
always be removed as thoroughly as possible in high-grade steels. 
While phosphorus and sulphur have their uses and might be bene- 
ficial to iron and steel products for certain purposes, there is no 
part on a motor car that would not be stronger and do the work 
it is called on to perform for a longer period of time if the 
phosphorus and sulphur were removed to the last trace. The 
bad effects of phosphorus do not show in the rolling mill or at 
any other time if the metal is kept fairly warm, but it gives steel 
that property called cold shortness and when the car is submitted 
to freezing weather or the parts subjected to cold temperatures a 
high percentage of phosphorus will cause the metal to be easily 
broken. 

Phosphorus diminishes the ductility of steel under gradually 
applied load. This is shown when pulling specimens apart in the 
tensile testing machines by the contraction, elongation and elastic 
ratio. The rotary and alternating vibrational testing machines 
and pendulum impact machines show the decrease in ductility and 
toughness to even a greater degree. 

Phosphorus has a tendency to cause coarse crystals to form 
and this is increased with each percentage of carbon. A certain 
percentage of phosphorus will dissolve in pure iron and no 
eutectic will form to produce brittleness. When carbon is added, 
however, each increase in percentage exerts an influence on the 
phosphorus that causes it to precipitate from the solid ferrite 
solution and take the eutectic form. Thus the more pure the 
iron and the less cementite that is in steel the less will be the 
brittleness that is caused by phosphorus. But each increase in 

the percentage of 
carbon increases the 
tendency for the 
eutectic to form and 
the steel to assume 
a coarser crystalliza- 
tion that makes it 
both weaker and 
more brittle. Phos- 
phorus also i n- 

creases the tendency toward segregation. As the electric furnace 
promises to give us steels with a phosphorus content below 0.015 
per cent, and at a reasonable price, it may overcome some of 
these troubles. 

Sulphur combines with oxygen to form a dioxide that is liable 
to be trapped in the metal unless precautions are taken or slags 
used for its removal. When it is present in the form of sul- 
phide the metal cracks, tears and checks when worked hot. This 
is the opposite effect to that given by phosphorus and has been 
termed "hot shortness." 

When the steel is cold its effect does not seem to be detrimental 
to any extent. Like phosphorus, it increases the tendency toward 
segregation. When steel is heated beyond a dull red, sulphur in 
the sulphide form is claimed to cause a crystallization to take 
place. When high temperatures are reached the grain becomes 
very coarse as the sulphur dioxides and forms into a gas that 
diffuses between the iron crystals, thus separating them and pre- 
venting cohesion when contraction by cooling takes place. This 




Fig. 7 — Charting the effect of aluminum it 
various proportions upon the structure of steel 



is liable to cause microscopic cracks or even cracks large enough 
to be seen by the naked eye. These of course weaken the metal. 

Where steels are heated in working, as in rolling, forging, 
hardening, tempering, carbonizing, etc., the sulphur content 
should be below 0.025 per cent, if the steel is really to be classed 
as a high-grade alloy. 

The oxygen, hydrogen and nitrogen that are present in all 
steels are now being recognized as the real injurious elements, 
even though present in very small percentages. Being gases, 
however, it is only recently that these were found to be present 
in as large percentages as they really are. These three gases 
readily dissolve in iron or steel when it is molten, but if it 
solidifies they come out of the state of solution and much the 
larger part passes away. A portion, however, is usually en- 
trapped, and if segregated in large bodies causes blow-holes, gas 
bubbles, etc. Carbon monoxide gas, which may be generated 
during the solidification period by a reaction of the oxide of iron 
with the carbon when carbonizing, is also a cause of blow-holes. 
These blow-holes are usually removed by such deoxidizers as 
manganese, silicon, aluminum, etc., but a portion may remain in 
the steel in the form of occluded gases and oxides, and to re- 
move these takes more time than is willing to be granted by many 
steel makers. That they have a very weakening effect on steel 
is rapidly being recognized by most steel makers and such ele- 
ments as vanadium, titanium, aluminum, etc., are being used to 
remove them from the metal, while the electric furnace process 
finds its greatest usefulness in that work. 

Oxides show in black specks throughout the metal, but can only 
be seen when the surface has been perfectly polished and magni- 
fied at least 1,000 times. These are invariably found in steels 
that blister when being pickled. High-carbon steel rods con- 
taining these impurities occasionally fracture in the pickling bath 
and doubtless the same pressure that blows a blister in mild steel 
will cause a rupture in hard steel. 

In some experiments that were made the oxygen content was 
found to be from 0.021 per cent, to 0.046 per cent. These might 
appear to be very small quantities, but it is necessary to consider 
the combinations that these elements form to obtain their real 
influence on the metal. When we speak of 0.05 per cent, of 
sulphur it is the 0.13 per cent, of manganese sulphide that in 
reality affects the quality of the steel. Oxygen has only half 
the atomic weight of sulphur and is capable of forming larger 
quantities of compounds. It therefore exerts greater influence. 
Where 0.05 per cent, of sulphur corresponds to 0.13 per cent, of 
manganese sulphide, 0.05 per cent, of oxygen corresponds to 0.22 
per cent, of ferrous oxide. It was also found that the amount 
of oxide visible under the microscope was much less thjsj that 
actually found by chemical analyses. Thus it can be seen that 
such a large amount of an impurity would have considerable 
effect on the metal. 

In manufacturing 
steels, the Bessemer 
converter blows air 
up through the mol- 
ten metal from the 
bottom and thus 
burns out a large 
part of the impuri- 
ties, after which the 
bath is recarburized 
and the metal 
poured into ingot 
molds. It does not 
remove the sulphur 
and phosphorus to 
any extent, and 
these elements are 
consequently higher 
than in steels made 

hv nther nrnresses Fig. 8 — Showing the effect of manganese on 
oy otner processes. the tensile 5trength under V3rious conditions of 

The bath also ab- the carbon content 
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sorbs more oxygen from the air than with other processes, and 
oxides and occluded gases are therefore higher in Bessemer 
steels than those made with the open-hearth or the crucible. 

The open-hearth process holds the molten metal on a hearth 
and the heat is absorbed from the top. The metal is covered with 
a slag to protect it from the air and also aid in removing the im- 
purities. With this process the phosphorus and sulphur can be 
reduced to a lower percentage than with the Bessemer converter 
and the oxygen does not penetrate the metal to as great an ex- 
tent. As there is a large volume of air over the molten metal, 
however, it works through the slag and penetrates the bath to 
a greater or less degree and there is a larger percentage of oxides 
and occluded gases present in the finished steel than should be 
allowed in steels of quality. In the open-hearth furnace it is 
impossible to remove the oxygen, nitrogen, hydrogen, or sulphur 
and phosphorus to as great an extent as with the crucible or 
electric processes. 

With the crucible process, the crucibles are charged with ma- 
terials containing the proper percentages and the crucible is then 
sealed. This keeps the outside air from attacking the metals and 
hence crucible steels do not have nearly as large a percentage of 
oxides and occluded gases as those made in either the open- 



hearth or Bessemer furnaces. The phosphorus and sulphur are 
also reduced to lower percentages. 

With the electric furnace, steels can be taken from the open- 
hearth furnace after they have been purified as thoroughly as 
possible and slags can then be used that will reduce the sulphur 
and phosphorus to mere traces. By sending an electric current 
through the bath it does not absorb the oxygen from the at- 
mosphere, and the oxides and occluded gases will thus be lower 
than with any of the other processes. 

Electric furnace steels are doubtless the best for automobile 
work, but it is also possible to get excellent grades of steel 
from the crucible process. Open-hearth and Bessemer steels are 
not of the high grade that electric furnace or crucible steels are, 
for the various reasons that have been given. 

In buying steels, therefore, it is as necessary to insist thai occ 
gets electric furnace or crucible steels, when paying for 
them, as it is to know the composition of the metal. In alto- 
gether too many cases open-hearth or even Bessemer steels are 
sold as crucible steels and while one cannot spend his time in the 
steel mill to be assured that he is getting the product he is pay- 
ing for, he can spend time enough to be reasonably sure of the 
kind that is being purchased. 



Theory of 



e-Cylinder Motors 



Discussing the Advantages of Plural Cylinders 



W. D. Ennis, professor of Mechanical Engineering, Poly- 
technic Institute, Brooklyn, presents a phase of the 
automobile motor designing problem, taking for his 
basis the advantages of an increased number of cyl- 
inders over early practice, and telling how the plan 
works out as a matter of theory, reflecting the 
thought that, in practice, the results should be in ac- 
cord with the deductions made. 

A SOMEWHAT conventionalized representation of the ac- 
tion in a gasoline motor cylinder is given in Fig. i. The 
co-ordinates of the diagram are pressunes and piston 
movements. The line a b represents the drawing in of the supply 
of air and gasoline vapor, practically at atmospheric pressure (in 
a four-cycle engine) while the piston moves out. At b the inlet 
valve closes and the piston returns, the pressure rising as the gas 
is reduced in volume, giving the smooth curve' be. Ignition oc- 
curs while the piston is near the inner dead center. In the ideal 
diagram we may regard it as taking place exactly at the dead 
center, i. e., at c; the rise of pressure being instantaneous, from 
c to d, while the piston stands still. The piston has now made 
one complete revolution ; but another revolution is necessary be- 
fore the completion of the cycle. After ignition, the piston is 





V I- 




Fig. 2— Illustrating 
relative position of pis- 
ton, crank and crank 
pin 



Fig. 1 — Pressures plotted against piston movements, representing the several 
phases of a four-stroke cycle motor 



forced outward by the burning gas, the 
pressure falling as the gas expands, pro- 
ducing the smooth curve de. Assume the 
exhaust valve to be opened at c, precisely 
at the end of the stroke, and the pressure 
in the cylinder to immediately fall to that 
of the external atmosphere, giving the line 
eh. The piston now sweeps back on its 
final fourth stroke, the charge being ex- 
pelled, again practically at atmospheric 
pressure, along ba. We have now com- 
pleted the cycle and the operation may be 
immediately resumed. 

The indicator diagram actually obtained 
from a four-cycle cylinder is less regular 
in form than the one shown, but it will 
answer for illustration purposes to adhere 

to the rather idealized lines of a four-stroke cycle of Fig. I. 

When the piston is at a, c or d, both it and the crank are on 
the inner dead center. When it is at b or e, both it and the 
crank are on the outer dead center. What is the crank position 
when the piston is at 
a point midway in its 
stroke, at f, g or h? 
N'ot, as might be 
hastily inferred, at its 
half-way down point, 
j, or k. Fig. 2 : for the 
angle of the connect- 
ing rod is such that 
its fixed length brings 
the crank to a some- 
tvhat higher position, 
like 1. when the piston 
is half way down. 

When the piston is up Fig . 5_p r essure variations of four individ- 
the crank is up ' when ua ' cylinders in an engine, and practical result 
. . of their combination, showing reduction of 

the piston is down the pumping losses 
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Six Cylinder Enffine 
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Six CiTLnder Engine 



Fig. 6 — Diagram of pressures in a six-cylin- 
der motor, indicating how net pressure is for- 
ward during 70 per cent, of the time of oper- 
ation 



crank is down. There 
is no angularity of 
the connecting rod in 
these two positions. 
For all other positions 
the crank will be con- 
stantly higher than 
the point correspond- 
ing to that of the pis- 
ton. If for each posi- 
tion of the piston we 
lay off from the pin 
center m a length m j 
equal to that of the 
rod, intersecting a 



circle through j e k made equal in radius to that of the crank, 
we shall have the crank positions for various piston positions. 

Thus, in Fig. 3, let the piston stroke or travel of the pin m be 
represented as m n ; which is necessarily equal to twice the crank 
radius. Let the distance m q represent the length of the con- 
necting rod. Draw through q the circle o q p with a diameter 
equal to m n. Following the rule given, if we set the compasses 
to the length of the connecting rod (equal to m q or n r), and, 
using piston pin positions as centers, strike arcs intersecting the 
circle o q p, we find for the piston at m the crank at q; for the 
former at n, the latter at r ; for the former at s, the latter at t ; 
the latter at u when the former is at v ; and so on. 

The same construction can be directly applied to Fig. 1 if 
we show the length of the connecting rod in relation to that of 
the stroke. Suppose, for example, the former is twice the latter. 
Then in Fig. 1, the circle i j k may be regarded as that described 
by the crank, the distance a i being equal to twice the distance 
a b. We will now reverse the analysis and find the piston posi- 
tions for various crank positions. Let the latter be i, 1, m, n, j, o, 
k, p — 45 degrees apart in angular measure. Setting the com- 
passes to the radius a i, and using these 
eight points as centers, we obtain piston 
positions a, q, r, s, b; each of these ex- 
cepting the first and the last correspond- 
ing with two possible crank positions. 

Now return to the significance of the 
pressure-volume diagram of Fig. 1, as 
first explained. When the piston starts 
at a the crank is at i, and the pressure 
on the piston is measured by the distance 
from a down to the horizontal line OV. 
This pressure is maintained constant while 
the piston moves through q, r, s to b, the 
crank meanwhile moving through 1, m, n 
to j. The crank now returns through 
the points o, k, p, the piston through 
s, r, q; but the piston pressures on 
this return (compression) stroke are 
1 2. 3 4. 5 6. 

We now consider Fig. 4. Here the horizontal intervals are 
proportional to the crank movements, and vertical distances 
represent pressures on the piston for the various crank posi- 
tions. The use of letters with primes and subscripts is necessary 
because we shall deal with more than one revolution of the 
crank. In Fig. 4, then, the horizontal intervals being equal, and 
■ epresenting equal crank movements, we lay off pressures ver- 
tically to correspond with those shown by Fig. I. The cor- 
respondence is not absolutely direct, however, because we must 
remember that during the compression stroke the pressure is 
resisting rather than helping the movement of the piston, and 
should be regarded, therefore, as a negative pressure, to be laid 
off below the horizontal line i R. Further, the diagram of Fig. 
1 shows the pressures on the working side of the piston only ; 
there is at all times, on the other side, the pressure of the 
atmosphere, practically equal to that registered along the line 
a b of Fig. 1. The net pressures with which we are concerned 
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Fig. 3 — Diagram of 
variation of piston pin 
position at the several 
stages of piston travel 
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Fig. 4 — Varying pressure during a four-stroke cycle plotted against the 
movements of the crank, indicating irregularity 

are, therefore, only the differences between pressures shown 
on Fig. 1 and those of the atmosphere; or, graphically, the net 
pressure at 4, for example, is 4 r instead of 4 3. 

Bearing these points in mind, there is no net pressure for crank 
positions from i to j, and the graph we are plotting will there- 
fore correspond with the axis line iR between these points. Pro- 
ceeding, we make op = s2, kq = r4, pr = 6q, i's = ac, i't — ad, l'u 
= q8, m'v = ro, n'w = s4, j'x = be, dropping from x to j' and 
working horizontally, without net pressure, to it. The broken 
line from i to i> now represents the relation between net pressures 
on the piston and crank positions for two entire revolutions. The 
pressure is obviously highly irregular, sometimes actually tending 
to stop the piston. Gas engines therefore need heavy flywheels, 
if the speed is to be uniform. 

In the automobile a partial substitute for the heavy flywheel 
is afforded by the use of several cylinders. Suppose a second 
cylinder, in our own illustration, were connected with the same 
crank shaft, but that the crank pin of this cylinder were at i\ Fig. 
4, when that of the first cylinder was at i. A given piston 
pressure, i't, would then be exerted at the second cylinder one 
full revolution ahead of that in the first; and we might draw 
the broken dotted line to show pressures in the second cylinder 
in relation to crank positions. This new line would be of pre- 
cisely the same shape as the one first drawn, only moved eight 
crank intervals toward the left. 

The advantage of this may be appreciated from the upper dia- 
gram of Fig. 5, where we have the four superposed curves 
abedef, bghifj, gekljm, efnomp, which would be obtained if 
four cylinders were used. Consider such a crank position as is 
indicated by the dotted line xy. From one piston we have a for- 
ward pressure zv, from another a resisting pressure zy, from 
the other two no pressure. The net forward pressure for the 
whole four pistons is zv — zy. a distance which is laid off as abon 
the lower diagram. Proceeding in the same way, we obtain the 
entire lower diagram, representing the relation between ag- 
gregate piston pressures and crank positions. There are still 
periods of resisting pressure, but on the whole there is no 
forward pressure during about 0.6 the time against 0.25 the time 
in the case of the single cylinder or 0.5 the time with two cylin- 
ders. In the actual engine the case for four cylinders is even 
better. If we assume that in order to start "on the spark" with 
cylinders in average condition a charge of gas must be available 
at not less than half full compression, the odds in favor 
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Fig. 9 — Diagram of relative connecting rod and crank positions 
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Fig. 7 — Diagram of the force acting alon 
connecting rod and upon lever arm 
crank 



of such starting with 
the four-cylinder mo- 
tor appear, from Fig. 
5, to be about 1 in 5. 

With six cylinders, 
we have the diagrams 
of Fig. 6. The net 
pressure is forward 
during more than 70 
per cent, of the time 
(from an actual dia- 
gram it might be so all of the time) and under the as- 
sumption already made the chance of starting on the spark 
appears to be about 1 in 3. Of course in good operation 
with a short stop the chances are much better than these 
figures indicate; but it is probable that they are fairly com- 
parative; i.e., that the "six" will start without cranking about 
three times, to twice in the case of the four-cylinder machine. 

CRANK PRESSURE AND MOMENT. 

In all of the diagrams, thus far, ordinates have represented 
piston pressures ; but it is not the piston pressure with which we 
are practically concerned. What is of immediate importance is 
the effort exerted at the crank slutft, which is described as a 
moment, or product of tangential force directly exerted along 
the rod (a function of the piston pressure and rod angle) by 
the perpendicular distance from the shaft center to the line of 
action of this force. As has already been shown, the piston 
pressure is occasionally zero, and at such times the force of the 
moment will also be zero while at the dead center positions 
of the crank the moment will necessarily be zero since the per- 
pendicular distance (called the "'lever-arm'') of the moment is 
at those positions zero. 

If in Fig. 7 the length of the line ab represents the piston 
pressure, that of ac will represent the force acting along the 
rod, and oe, perpendicular to ae, will represent the lever arm. 
The movement is then 

oe X ac, 

which may easily be shown to be equal to 

r cos B 

Pr sin B 



(, + "°' B ^ 

\ VI' — r'sin'B / 



1 sin' B 

where 1 is the length of the rod, and r that of the crank, and B 
is the angle made by the crank od with the center line of the 
mechanism. 

By applying this formula we might obtain such a diagram as 
Fig. 8, representing the turning efforts or moments for various 
positions of the crank. In its general features, such as the oc- 
casional zero, negative, maximum and minimum values, this 
graph is not greatly different from the piston pressure diagram 
of Fig. 4. Superimposed moment diagrams for various cylinders 
would appear in Fig. 8 like the dotted lines in Fig. 4. 

If the axis of the cylinder does not intersect that of the crank 
shaft, we have the "offset crank" arrangement suggested in 
Fig. 9. In these, as in the ordinary engine, the lever arm of the 
moment or crank effort, and consequently the moment itself, are 
zero at dead centers, or when the piston pressure is instantaneous- 
ly fluctuating. The sudden change of pressure does not, there- 
fore, produce any corresponding immediate sudden change in 
moment. This is evidenced by the moment diagram, Fig. 8, on 
which there are no vertical lines. 

For other than the dead-center positions of the crank the off- 
setting principle permits of one advantage. The lever arms of 
the moments, and the direct pressures along the rods, may be so 
adjusted by a proper angularity of offset as to minimize the 
effect of the negative area (below the horizontal lines in Figs. 
4 and 8) in obstructing rotation. 

In Fig. 9, eqj is the crank circle, and pr represents the piston 
travel. The lines n c, through o, and pe, which, if produced 
would pass through o, then represent the rod positions at the 
dead centers. For any piston position a, with a radius equal 
to re or pe, lay off aj intersecting eqj. Then j is the correspond- 



ing crank position. Let the angle of advance of the crank from 
its upper dead center position (angle eoj) be called B, and let 
the angle made by the rod with the axis of the cylinder, at the 
upper dead center (angle eph) be called w. Let the cor- 
responding angle of the rod for any piston position be S. If 
we draw oq vertically, then 

angle qoe = angle eph = w. 
Lay off ab representing the piston pressure when the piston is at 
a, and draw be horizontally. Then be and ac are components of 
the piston pressure, the former producing friction at the piston 
pin and the latter being the force exerted directly along the rod. 
Then 

ac aj 1 



ab ad cos S 
dj dj df + fj m + fj 

aj 1 1 1 

where 1 is the length of the rod and m is the linear offset of the 
crank = io. But 

fj oi m 

= sin(B — w), = sin w — , 

jo op 1 + r 

r being the crank radius. Also, 

og = lever arm = oj cos jog = r cos jog = r cos (90 — ojg) 
= r cos [90 — (180 — fjo — fja)] 
= rcos[— go+)oo — (B — w)+90— S] 
= rcos (90 — B + w — S). 
By a combination of these relations, 

Turning moment at j = ac X og = 
ab 

. r cos (90— B + w — S), 

cos S 

in which B, r and ab are given, w is found from the relation 

m 

sin w — , 



and sin S is equal to 



1 + r 
m -f r sin (B — w) 



1 

The complete expression is, then, 

ab 

Moment j = 



|/ fm -f- rsin (B — sin 1 ni »' 



'- 




from which such a diagram as that of Fig. 8 could be plotted. 

The diagrams show maximum stresses on piston, piston rod 
and pin, connecting rod and crank pin; they give also the data 
needed for designing crank, shaft and flywheel. Taken in con- 
junction with the mass of the wheel and rod, they enable us to 
predict and control speed fluctuation during the revolution. 

The need for sev- 
eral cylinders is ob- 
vious. The use of the 
offset crank, while not 
technically increasing 
power and not smooth- 
ing out variation in 
turning moment, may 
give greater uniform- 
ity of turning effort 
with a given number 
of cylinders. 
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Fig. 8 — Variations 
crank, corresponding 
variations 



of turning effort ot 
to diagram of pressure 
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It Stands to Reason— 

That the expression of genius, if it makes for good, is the mere 

echo of intensified cultivation. 
That the man who applies himself continuously, displaying a 

fair measure of intelligence, has no rival in the fellow who 

thinks he knows it all. 
That the men who are making history are performing silently. 
That the fellow who talks too loud in meeting does too little in 

the meantime. 

That a dull axe is the force behind the man who propounds a 
scheme. 

That entangling alliances are as two-edged swords in the hands 

of the unsophisticated. 
That the men who deliver the mechanisms of the mediocre 

are the ones who preach finality of design. 
That business acumen must sit at the head of the table and 

handle the yearly model problem with a master hand. 
That unsold automobiles at the end of a given season cannot 

serve as a proper foundation for advertising about new 

models. 

That there is a difference between a new model and a left-over 
automobile. 

That the man who thinks he is fooling somebody else gets 

introduced to the receiver. 
That a company that has left-over automobiles does not know 

how to make a favorable impression. 
That a favorable impression is not one of the earmarks of an 

inefficient sales organization. 
That man who cannot sell automobiles is probably the type of 

individual to abandon the farm. 
That competition suggests a contest of giants; there can be no 

competition between sleepers. 
That earnestness of purpose is lost sight of by the man who 

tries to put something over. 
That the weapon of the successful is earnestness of purpose. 
That it would be a queer world were bulldogs to have a 

monopoly of tenacity of purpose. 
That there is no occasion for letting the claws out from under 

the velvet just because you happen to have them. 
That there is no use of denying that you belong to the fish 

family if you have no claws. 
That men who get what they go after let their wants be known 

in the marts of commerce. 
That no king ever acquired an empire if he asked for it in a 

sotto voice. 

That the best display of force is an intelligent presentation. 
That a faux pas comes natural to the designer who spends all 

of his time trying to find out what the other fellow is 

doing. 

Electric System of Speed 
Changing 

Editor The Automobile : 

It strikes me that while I have read a number of accounts in 
regard to hydraulic transmission systems, I have never come 
across an electric system, which obviously would have many ad- 
vantages. Especially do I imagine that great flexibility would 
have to be counted among its virtues, and a greater number of 
speeds than in the ordinary, mechanical course could undoubt- 
edly be obtained. Has anything been done to develop such a 
transmission system, and what were the results of such efforts? 

Duvall, 111. Interested. 

Many attempts have been made to evolve a satisfactory elec- 
trical transmission system for motor vehicles, but the Thomas, 
described in the Motor World, Glasgow, differs from previous 
designs in not being purely electrical, but also mechanical. 

Some of the advantages claimed for the system are the large 
proportion of power transmitted direct, and therefore at high 
efficiency, the number of running speeds (ten), the absence of 



break in transmission during changing, self-starting, high accele- 
ration, and freedom from noise and shock, with their consequent 
reduction in wear and tear. 

By the aid of the diagram in Fig. 1 some idea may be obtained 
of the method of working, which is admittedly a little difficult 
to explain to the man without technical knowledge. 

In the first place, there is no flywheel, but the caoir.g (D) 
takes its place. Within D are two planet pinions (P and Pj) cf 
different diameters, but keyed to the same spindle, whfh is free 
to revolve in the end plates of the casing. These planet pinions 
mesh with two sun pinions (W and VVi), rigidly connected to 
the concentric shafts (H and K). On the outer shaft (K) is 
mounted the armature of a dynamo-motor (B Bi), and on the 
load shaft (H) is mounted the second dynamo-motor (C Cl). 
These two machines are connected in series, so that there are 
two paths for power to be transmitted from engine to road 
wheels — one a direct mechanical path from W along shaft H, 
and the second electrical through the two machines to shaft H. 

If the sun pinion W is larger than Wl, it will be understood 
that for a certain rotation of the casing the pinion Wi will tend 
to turn backwards and W forwards at speeds depending upon 
their relative resistances. If the speed of the casing is constant, 
the speed of H must vary with he speed of K, and since 
the speed of the latter depends upon its resistance, and there- 
fore to the load on machine B Bi, the speed of H can be varied 
by regulating the power transmitted electrically. 

If we have the casing D rotated by the engine at constant 
speed, we have the following series of operations. 

There being no electrical connection between the two machines 
before starting, Wi will rotate freely backwards, and W remain 
stationary. To start current is taken from B Bi to C Ci, which 
produces a double effect on the load shaft H. First, the current 
transmitted to C Ci exerts a large starting torque on H, and, 
secondly, the loading of B Bi with this current decreases the 
speed of K, and therefore causes W to rotate, producing a very 
powerful turning effort at the road wheels. As B Bi has its speed 
decreased, the vehicle gains speed until K comes practically to 
rest. If now K is forced to rotate against and in the same direc- 
tion as the engine, it is evident that H can have its speed still 
further increased. This is obtained by transmitting power from 
C Ci to B Bi, the former now acting as dynamo and the latter 
as motor. K then increases in speed more rapidly than H, due 
to the gear ratio, until they reach the same speed, when the 
coupling (Q) is engaged, and the current drops to zero. The 
direct drive is then obtained, and the electrical part of the trans- 
mission is put entirely out of action. 

The reverse is obtained electrically by engaging Q and disen- 
gaging S, when the armature of B Bi is driven direct by the en- 
gine. By transmitting current from B Bi to C Ci, the latter hav- 
ing its field reversed, the vehicle is driven backwards. 

The actual variations of speed are obtained by adjusting the 
strengths of the fields of the two machines, and this and all 
operations relating to the transmission is controlled by a single 
lever placed between driver and passenger. 




Fig. 1 — The Thomas transmission system, which is the eleetro-mechanicat 
type and affords a selection of ten speeds 
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How to Make a Fold-Away Seat 

Editor The Automobile: 

(2,715] — Occasion often arises when I 
want to carry an extra passenger and would 
like to have your ideas on some method of 
fitting extra seats to my car. I am particu- 
larly anxious to have something that will 
fold away when not in use. Could you 
give me a sketch of such a seat? 

Allan-a-Dale. 

Montpelier, Vt. 

A seat that should suit your requirements 
is shown in Fig. 1, and the appearance 
when folded into the boot of the front seat 
is shown in Fig. 3. It can be used in two 
ways, either as in Fig. 1, facing forward, 
or with the passengers face to face, as in 
Fig. 2. An iron frame is made and coun- 
tersunk in the floorboards of the back of 
the car and hinged at the bottom with two 
uprights that form the feet, as the illus- 
tration clearly shows. The tops are fitted 
with hinges to allow the seat to fold in all 
directions, and the rest on which the seat 
rests when used facing forward can be 
made by fitting a bracket in a socket so that 
when the seat is not in use the rest can be 
turned inwards towards the upholstery. 



What Some Subscribers Want to Know 



We Have Decided to Write the 
Editorial 

Editor The Automobile: 

[2.716] — A few weeks ago I read with 
much interest an article in The Automo- 
bile under this caption, "Used Automobiles 
Confront Dealers," with a sub-heading as 
follows: "How to Sell Cars for Cash." I 
was interested as a student of the industry 
and one who gives thought to problems 
confronting those identified with the in- 
dustry. About the same time this article 
was read I also perused with interest what 
some writer had to say about the 1912 lines 
of a certain large manufacturer. To-day I 
picked up one of the leading national maga- 
zines and one can better imagine my sur- 
prise than I can express it to see herein, at 
the first of June, the 1912 models of another 
manufacturer offered the public. 

What can be the matter with the men at 
the helm of this great and growing in- 
dustry? Why do they begin to market the 
1912 products when a large proportion of 




191 1 products have not as yet been de- 
livered into purchasers' hands? It cannot 
be that they are taking a long view of a 
sales situation, for it seems to me if they 
did they would reason out that their pro- 
gressive attitude is virtually making second- 
hand cars of the late models which all too 
many dealers have on their salesroom floors 
and would be highly pleased to market. 

Haste has never been known to create 
anything but waste, and in advertising 1912 
automobiles before the 191 1 product has 
been distributed is clearly creating friction 
in the sales organizations of many con- 
cerns, and such friction cannot fail to 
have a deleterious effect on the automobile 
business as a whole. 

One of the most grievous mistakes the 
trade ever made was to advertise used cars 
taken in exchange as a 1906 model, a 1908 
model, just as if. the year of manufacture 
had the least to do with the car's worth 
or was a sound foundation upon which to 
base its present selling value. 




1 — Showinu the spare seat in position and by 
die (lotted lines the method of folding 



Fig. 2 — Showing the seat as it can be u?ed allow- 
ing the passengers to face one another 

As the public are educated, so are they 
prone to act, and there is nothing in the 
world more potent in the business system 
of education than the persistent use of 
printer's ink to acquaint people with the 
facts regarding the products one has for 
sale. Prosperity follows its judicious use. 
Loss follows its unjudicious use. 

Last year one of the leading manufac- 
turers of cars found himself in difficulties. 
To move his stock on hand drastic meas- 
ures were resorted to. The result was in- 
stantly felt in an apparently favorable man- 
ner to the concern in mind, but the pub- 
licity which that business move received re- 
flected detrimentally on every owner of this 
firm's product who had purchased earlier 
in the season at catalogue prices. I cite this 
fact to show that it is the seemingly incon- 
sequential bad moves that affect commer- 
cial conditions as a whole, as well as the 
sociological conditions individually or as a 
people. 

To introduce department store policies of 
marking new automobiles down to close 
them out. or to advertise new styles of cars 



The Editor invites comers and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their automobile trou- 
bles, stating them briefly, on one 
side of the paper only, giving as 
clear a diagnosis as possible in each 
case, and « sketch, even though it 
may be rough, for the purpose of 
aiding the Editor to understand the 
nature of the difficulty. Each letter 
will be answered in these columns 
in the order of its receipt. The 
name and address of the subscriber 
must be given, as evidence of good 
faith. 



before former styles have become old, is 
creating barriers to progress in one of the 
world's greatest industries. 

The future of the automobile business 
rests on the confidence of the public. It 
can hardly be expected that confidence will 
be cultivated if the man who puts his money- 
down to-day for a iyn car picks up a cur- 
rent magazine and finds to-morrow that the 
firm back of his purchase is out with 1912 
models. 

Provide a chance for one season's buy- 
ing and selling enthusiasm to subside before 
beginning on the next, and the second-hand 
sales problems, as well as the first-hand 
sales problems, may reasonably be expected 
to adjust themselves. 

H. D. W. Smith, Jr. 

Boston. Mass. 



The Clearance Is Not Above 
Suspicion 

Editor The Automobile: 

[2.717] — I would like to know the cause 
of a knock in the rear cylinder of my 4x4 
motor (191 1 model), which has run only 
800 miles. When running slowly, either 
idle or under load, a rapping sound is heard, 
occurring at every other revolution of the 
crankshaft. I have examined the valves, 
but they are all right. The cylinder has 
good compression, as have the others. The 
valve tappets are correctly adjusted and the 
spark plug fits perfectly. 

A Subscriber. 

LaPorte City. Iowa. 

It is more than likely that the clearance 
of the piston in the cylinder complained of 
is greater than the clearance in the remain- 
ing pistons of the motor, which you will 
be able to prove by measuring all of them, 
comparing the piston diameters with the 
bores of the cylinders. The next question 
is, does the crankshaft whip-saw? It may- 
be that the rear end bearing has let down 
and that the crankshaft, being unsupported, 
perhaps, whip-saws at low speed, due to the 
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What Other Subscribers Have to Say 



The Editor invites owners and 
drivers of automobiles who are sub- 
scribers to THE AUTOMOBILE to 
communicate their personal experi- 
ences for publication in these col- 
umns for the worthy purpose of aid- 
ing brother automobilists who may 
be in need of just the information 
that this process will afford. Com- 
munications should be brief, on one 
side of the paper only, and clearly 
t>ut, including a rough sketch when 
it is possible to do so, and the name 
and address of the writer should be 
given as evidence of good faith. 



high torque that is likely to obtain at the 
lower speeds. Examine the main bearings 
and see if the crankshaft plays in the rear 
end bearing. You should be able to observe 
whether or not the connecting rod bearings 
have a sufficient side play to save them 
from interfering. 



Fit an Oil Guard 

Editor The Automobile: 

[2,718] — I recently purchased a second- 
hand car and there are a few matters I 
would like to have explained to me. The oil 
is by some mysterious means thrown up by 
the flywheel, I think, and covers the under- 
neath of the floorboard, and even comes 
through the slot for the pedals. How can 
I stop this? When the car is running on 
high speed there is a rattling of the shaft 
between the gear box and the rear axle. 
This did not happen when I bought the 
car, but seems to have developed since. 

Annoyed. 

Buffalo, N. Y. 

For the oil slinging, if you fit a guard 
similar to the one shown in Fig. 4 the 
trouble you complain about will disappear. 
The oil may find its way, however, on the 
leather if such a clutch is used. There is 
no reason for there being any oil thrown 
up in the manner you indicate, and perhaps 
a paper and shellac joint might cure your 
trouble. Your propeller shaft noise seems 
to come from a loose-fitting universal joint, 
and needs either new blocks or bushes. 
This may have been temporarily silenced by 
copious packing with thick grease. 




The Makers Should Be Able to 
Answer This Question 



Editor Thf. Automobile: 

[2,719] — Will you kindly tell me what 
companies manufacture the transmission 
gears for the E-M-F and the Oakland ? 
Spring Hill. la. L. H. 



Peter Smith Fletcher Is Lost 

Editor The Automobile: 

[2,720] — Having your motor paper week- 
ly, which comes direct to our works, I wish 
to ask a favor of you. I have for some 
time been trying to find a certain Peter 
Smith Fletcher (who is an uncle of mine), 
but, of course, only through your Ameri- 
can newspapers. His works when last I 
heard from him were the "Buchanum 
Hardware Rolling Mills." His name on 
paper of this firm was President Fletcher, 
but I have reason to believe he is now in 
the motor industry. I am the son of his 
youngest brother, whose name is Adolphus 
Cotterill Fletcher. 

You would do me a favor if you would 
insert in one of your columns that I am 
inquiring for him, and if I can locate him 
it will be to our mutual advantage. He 
has been in America for the last thirty 
years. His age would be about 72 years. 

If you should be fortunate enough to 
find him would you please send him my 
private address. 




Fig. 3 — Showing the seat folded away in the 
boot without interfering with the entrance to the 
rear seats 

I trust your paper is still meeting with 
the success it deserves. 

Albert Edward Fletcher. 
Birmingham, England. 



Rotative Members Are Not in 
Good Alignment 

Editor The Automobile: 

[2,721] — I have been troubled lately by a 
very bad rattle in either the magneto shaft 
or the magneto itself. It occurs when the 
car is standing still, and the engine is run- 
ning with the spark about half advanced, 
but stops if the spark is retarded. It also 
occurs when the car is running down grade 
and the engine is running free. I have 
examined the shafting, which seems O. K. 
Do you think if the timing of the magneto 
was wrong the noise would occur? The 
engine seems to be running all right. 

Gaithersburg, Md. D. B. Diamond. 

We are inclined to the opinion that there 
is lack of good alignment of the rotative 
members, and that a good deal of the 




noise will disappear 
after the magneto is 
lined up properly. If 
there is any looseness 
in the joints we can 
think of no better way 
of removing it than to 
coat over the joint 
surfaces, using "Sol- 
derall," which is a 
type of self-fluxing 
solder that can be had 
at any supply store. 
This solder melts at a 
very low temperature 
and will adhere to 
iron as well as other 
surfaces without giv- 
ing you the trouble of either cleaning or 
brightening the surfaces to which the solder 
is to be applied. There are two reasons 
why this treatment might be efficacious, the 
first of which includes the idea of re- 
ducing the clearance between the joining 
members, and the second thought is founded 
on the fact that when surfaces are coated 
over with solder the noise that the mem- 
bers emit is considerably diminished and 
dulled. 



Fig. 4 — Guard to 
prevent oil slinging 
by the flywheel 



How to Protect Terminals from 
Vibration and Corrosion 

Editor The Automobile : 

[2,722] — I have seen it somewhere stated 
that the terminals can be protected with 
rubber tubing. How is this accomplished, 
as it would be of great utility to me to be 
able to overcome this fault? T. W. L. 

Elizabeth, N. J. 

One method is to obtain some rubber 
tubing of good quality very slightly larger 
in diameter (inside) than the wire over 
which it is proposed to be used, and the 
manner of fixing is shown in Fig. 5. It 
will act as a lock to the terminals besides 
protecting them from dirt and short-circuit- 
ing through coming in contact with other 
metal parts. It is no uncommon occurrence 
to find that inexperienced people put their 
batteries in the same box as the tools, and 
they are surprised to find that a battery has 
run down after very little use, and blame 
the battery for what in reality is their 
stupidity. It is a good deal easier to replace 
a small piece of rubber tubing than a length 
of insulated wire. 




Fig. 5 — Showing method of protecting terminals 
from vibration and corrosion 
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Meeting' Recurring' Troubles 

Presenting a Series of the Most Probable Cases 

A series of correlated short stories, accompanied by diagrams and characteristic illus- 
trations, including the nature of the troubles that are most likely to happen to 
automobiles, discussing their causes and effects, all for the purpose of arriving at 
a remedy. It is the aim, for the most part, to show how these troubles may be 
permanently remedied, and as a secondary enterprise it is indicated how the auto- 
mobilist can make a temporary repair, thereby enabling him to defer the making 
of a permanent repair until a convenient time arrives. 



CONTINUING the effort to give information to 
automobilists on the subject of lubrication, as 
this problem is being solved in the various 
makes of automobiles, the installment this week 
illustrates nine methods in vogue in as many 
makes of cars, showing a certain similarity between 
them, and yet there is a considerable difference in 
the execution of the several plans. It is believed 
that every automobilist should understand the lubri- 
cating system in his particular make of car, and 
that every automobilist will take some pains to 
arrive at right conclusions, the instant he gets it 
into his head that the best way to insure an auto- 
mobile is to assure lubrication. In the various 
systems the provision for filtering the lubricating 
oil is carried out in one way or another, but it 
may not be out of place here to state that acid, 
on the one hand, or caustic properties on the 
other, may not be removed from the lubricant by 
any process shown, so that it remains for the 
automobilist to put good lubricating oil into the 
system and to learn how it is circulated, and fed 
to the various bearings. 



Oil Circulation on Abbott-Detboit Cars. — 
The Abbott-Detroit engine is oiled by a con- 
stant level splash system. The oil is carried in 
the lower half of the crankcase casting. The 
oil is put into the reservoir through a filler hole 
in one of the crankcase supporting arms. A large 
screw cap covers this opening which, when re- 
moved, allows the oil to flow directly down into 
the lower recess of the oil resetvoir. 

There are two test cocks on tills reservoir; one 
directly above the other, which serve as a guide 
"1 filling and as a test to ascertain the quantity 
0/ oil in the chamber at any particular time. In 
filling the oil tank the top test cock is opened 
and oil is poured in until there is a flow from 
this cock. The oil should never, under any cir- 
cumstances be allowed to run oelow the level of 
the lower cock. 

From the reservoir the oil is drawn by a 
plunger pump and forced through a sight feed 
on the dash, then back to the oil troughs, which 
are located in the upper part of the crankcase 
casting. 

The pump which keeps the circulation in prog- 
ress is of the plunger type and is driven by an 
eccentric off the camshaft. The pump is located 
on the exhaust side of the crankcase at about the 
longitudinal center of the motor. 
. When the oil reaches the crankcase troughs it 
is picked up by the rapidly revolving end of the 
connecting rod and thrown up into the cylinders, 
the connecting rod bearings and those of the 
camshaft. The main bearings are pocketed also 
to receive the oil which is fed to them by means 
of the splash. 

The oil runs back into the crankcase reservoirs, 
which are constantly fed by the pump. This gives 
an over-supply of oil, causing some of the oil to 
drain back to the overflows into the reservoir 
below. 

The connecting rod is not supplied with a scoop 
spoon, but in place of that has an opening in 
the bottom which is dipped at each revolution 
"1*0 the oil, thus lubricating the crankpin. 

The other bearings are supplied with oil or 
crease cups and the transmission and differen- 
tial housings are packed in oil and grease ac- 
cording to the standard custom. 




Fig. 1 — Crankcase in Abbott-Detroit system, show- 
ing filler hole and test cocks 



Piebce-Abbow Has Mechanical System. — The 
Pierce-Arrow six-cylinder engine is lubricated 
by a mechanical force-feed system. The oil 
is carried in a copper tank on the top of the ex- 
haust side, which has a sloping bottom provid- 
ing an oil recess deep enough to cover the leads 
no matter at what slope the car is running. From 
the rear end of the tank a pipe is led back to the 
dashboard supporting a level gauge, which should 
be kept about half full but never below 2 inches 
above the bottom of the glass. 

The oil is put into the tank at the top by re- 
moving a screw cap, inside of which there is a 
strainer. The oil runs down through eight leads, 
one of which goes to the timing gears. This Is 
the foremost lead. It feeds the oil through an 
an opening in the gearcase, allowing it to flow on 
to the top of the wheel from which point it is 
carried to all parts of the gearing, finally draining 
10 the bottom of the crankcase. 

The other seven leads run directly to the main 
bearings and lubricate these copiously. The oil 




Fig. 2 — Mechanical force-ieed system of the 
Pierce-Arrow, with pump in lower crankcase and 
connection to copper oil tank 



then passes through the hollow crankshaft, then 
through a similar core in the crank and by means 
of another hole drilled through the crankpin to 
the connecting rod bearing. A considerable ex- 
cess of oil is supplied giving a rapid flow through 
the system. 

Since the cylinder is lubricated by the oil 
thrown from the connecting rud, everything has 
been done to give the oil a very clear passage 
through the system; especially in the case of the 
main tearing which is grooved for one-half of its 
circumference. Special stress is laid on making 
the system a flowing but not a dropping system. 
This is helped by the head of oil due to the height 
of the tank, which is placed at the highest pos- 
sible point. A baffle plate is placed in the bot- 
tom of the cylinder to safeguard against too much 
oil when running the car at very high speeds. 

All the excess oil is drained to the lowest part 
of the crankcase. An oil well is located here at 
a generous depth below the rest of the casting, 
thereby giving quick drainage to the system. 

From the oil well a small uear pump, driven 
from the exhaust camshaft, lifts the oil through 
a fine wire gauze strainer back to the tank 

The oil should be replaced after every 250 
miles on the average; however, before refilling the 
oil tank, flush it out well with kerosene oil. 

There are two grease cups on the water pump 
and one on the commutator shaft which should 
he screwed down occasionally by the operator. 
The transmission and differentials are packed in 
grease and oil. 



Details of Chalmers "30'* Lubrication— The 
four-cylinder, 30-horsepower Chalmers car is 
lubricated by the splash system, the oil being 
carried at a constant level. 

The oil reservoir is part of the lower half of 
the crankcase casting. It is located beneath the 
rear end of the casting and extends a little more 
than half the length of the casting, tapering in 
depth gradually toward the front of the car 



The capacity of this tank is about one gallon. It 
is filled through the breather pipe: the proper 
level of the oil being determined by means of 
two test cocks located on the same side of the 
engine as the breather pipe. The upper test 
cock is left open when filling the reservoir, and 
oil is poured in until there is a flow from this 
cock. The second test cock is placed at a level 
which is a minimum at which the motor should 
be operated. 

The oil is drawn from the reservoir by means 
of a plunger pump. This pump is placed hori- 
zontally and is located on the left side of the 
crankcase near the rear end. It is operated 
by the same cam which operates the inlet valve 
on the cylinder. The oil is forced through 
the sight feed which is of the bull's-eye 
type and is located on the dashboard in plain 
view of the operator. When the oil i s flowing 
properly the sight feed will be completely filled 
with oil and the white back will be invisible; 
should, however, the system fail to work satis- 
factorily the white bull s eye will become visible 
at once. 

After flowing through the sight feed the oil is 
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Fig. 3 — Horizontal section of Chalmers base- 
chamber with troughs and overflow holes for 
connecting rod lubrication 



led back to the crankcase and supplied to four 
troughs located in a sort of inner bottom of the 
lower half of the crankcase casting. These 
troughs are constantly kept full and in fact over- 
supplied; the overflow draining through holes es- 
pecially made for this purpose. 

There is one of these troughs for each 
cylinder. The connecting rods dip into the pool 
of oil in the bottom of the crankcase and splash 
the oil all sver the cylinder walls up over the 
wrist pin into the connecting rod bearings as 
well as the main and camshaft bearings. At in- 
creased speeds more oil is beaten up into the 
cylinders automatically, thereby necessitating a 
good supply of oil being kept in the reservoir 
when traveling under heavy load, as in hilly 
country or in speeding. 

After about every 1,000 miles the oil should be 
thoroughly drained out by opening the plug at 
the rear end of the intake side of the reservoir. 
The tank should be flushed out and the strainer 
which is located in the plug, thoroughly cleaned. 

Other bearings are lubricated by means of oil 
holes, oil cups and grease cups. The differential 
housing is packed with two-thirds grease and 
one-third motor oil. The transmission case is 
filled with oil. 



Lancia Combination Oiling System — The 
Lancia car is lubricated by a force-feed sys- 
tem in conjunction with a splash for the cylin- 
der wall lubrication. The oil reservoir is in the 
base casting of the engine and has a capacity of 
about seven quarts. It has a sloping bottom, 
giving a greater depth to the tank at the fly-wheel 
end. 

The oil reservoir is filled through an open- 
ing in one of the supporting arms of the crank- 
case. The filler hole contains a wire gauze 
strainer. Oil is poured into the filler hole until 
there is a flow from a test cock located at the cor- 
rect level. 

There is a compartment in the engine base into 
which oil may flow by means of a channel. Sit- 
uated in this compartment is a gauze strainer, 
through which all the oil is drawn through the 
force-teed system must pass. At the upper extrem- 
ity of the compartment there is an opening for 
the pipe leading directly to the upper side of the 
pump casing, allowing the oil to be forced down 
through the bottom of the pump into a tube which 
leads to a pipe running longitudinally the length 
of the engine. This pipe is tapped for leads into 



Oil Trough Cg 


Trough 
\ Scoop/ Walla 
3/ / .Oil Channel to Rear 


— 

Drain ring* 





Fie. A — Troughs used in Cole "30" cars for 
circulation of oil, the splash system furnishing 
the necessary cylinder lubrication 
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each one of the main bearings. The oil passes 
through the leads into the main bearing casings, 
and from there through holes in the crankshaft 
into the center of the crankshaft itself, and thence 
up into the crankpin. From here the oil finds its 
way through a small hole into the lower con- 
necting rod bearing. Directly opposite the open- 
ings in the crankpins are long straight tubes, 
through which oil will find its way to the oscil- 
lating wristpin bearing. 

The oil pump is gear-driven directly off the cam- 
shaft, and drives the oil with sufficient pressure 
to overcome the slight centrifugal force at the 
point where the oil first enters the crankshaft 
at the main bearings; from here on the rapidly 
revolving crankshaft furnishes the circulating 
force. 

Enough oil is supplied to allow of a spray being 
thrown off the connecting rod, thus lubricating the 
cylinder walls. A pressure gauge is located on 
the dash showing the pressure in the oil pump 
and at the same time serving as an indicator of 
the manner of operation of the system. The 




Fig. 5 — Complete view of self-contained system 
used on Peerless cars, showing hand pump to fill 
compartments of reservoir to right height 

base is drained by means of a drain plug in 
the bottom of the crankcase. Other bearings 
are equipped with grease cups while the trans- 
mission and differentials are packed in oil and 
grease. 

There is a safety valve connecting with a by- 
pass, through which oil is allowed to pass in 
case the pressure on the oil pump should mount 
too high. 



The Cole "30" Lub»icatino Scheme — The 
Cole "30" motor is lubricated by the splash 
system. The oil tank is cast into the forward 
part of the crankcase and is supplied with a 
filler opening at the top near the front end. The 
oil is drawn from the reservoir by a pump that 
is bolted on to the side of the reservoir and serving 
as a cover to the inlet opening to the pump from 
the tank. Below the opening into the pump there 
is a cup-shaped space into which the oil flows 
directly and from which it is removed on the up- 
stroke of the pump, being deposited in the barrel 
of the pump. On the down-stroke of the pump 
the oil is forced up through a pipe to the sight 
feed. The oil enters at the top and after passing 
the glass comes out of the bottom and passes 
through a tube along the side of the motor until 
it reaches the center, passing into the crank- 
case. 

There the oil is continually kept in circulation 
by means of troughs consisting primarily of two 
systems, i.e., those which drain the oil forward 
and those which drain it back. The former are 
three sloping channels on the sides of the splash 
chamber walls. The oil is thrown by the con- 
necting rod up into each of these channels and 
drains through them into the next compartment 
forward. In the foremost chamber there is no 
sloping trough but there is an opening into the 
long straight channel on each side of the oil pan, 
which leads back to the rearmost compartment, 
from where the oil is drained again by means of 
the sloping troughs in a forward direction, thus 
keeping up a constant circulation. 

The walls which divide the oil pan into four 
splash chambers are so shaped that if the car is 
tilted they will form a cup, thus retaining an 
equal supply of oil as they would if the car were 
running level. 

The oil as it is used is replenished from the 
tank by means of a pump. The pump is oper- 
ated by means of a worm on the crankshaft, giv- 
ing a motion of one turn of the pump driving 
shaft to twenty-five turns of the camshaft, the 
length of the stroke of the pump being governed 
by a set screw provided with a lock nut. 

The other bearings on the car are lubricated by 
(Tease cups, the differentials and transmission be- 
ing packed in grease. 




Self-contained System of the Peerless. — 
The Peerless six-cylinder car is lubricated by a 
system which is almost entirely self -enclosed. The 
oil reservoir is located on the exhaust side of 
the motor utilizing to some extent the heat of 
the exhaust to increase the fluidity of the oil; 
especially in cool weather. This gives the oil bet- 
ter working qualities and an easier flow through 
the sight feeds. 

The reservoir forms a part of the crankcase 
casting and has a capacity of somewhat over a 
gallon of oil. A handpump runs down into the 
reservoir by means of which each compartment of 
the crankcase may be filled to Us proper level, 
by turning the handle of the pump until the arrow 
on the handle registers correctly with the indicator 
dial. The pump is then worked by hand. The 
dial plate has a mark corresponding to each 
compartment and another to which the arrow 
is turned when the pump is not In use. 

The crankcase compartments are filled to their 
proper level and the reservoir completely filled 
before starting. In order to know when the oil 
has reached its proper level in the crankcase a 
standpipe is placed in each compartment into 
which the oil will flow whenever it has gone 
above the level of this standpipe. Each stand- 
pipe leads to a pet cock at the bottom of the 
engine base, which is opened by rods and levers 
arranged to open all three pet cocks simultane- 
ously. 

If oil flows continuously from these pet cocks 
it is an indication that there is too much oil 
in that crankcase compartment to which the pet 
cock is attached. A little flow, however, may be 
due to oil which has been splashed up into the 
standpipe by the connecting rod. 

After the crankcase compartments have been 
pumped full the oil is distributed by the splash 
system. The connecting rod end dips into the 
oil so deeply that the oil is tossed by the throw 
of the t crank up into the cylinder, lubricating 
the cylinder, camshaft bearings, cams, wrist pin 
and main bearings. These Tatter are pocketed 
to catch an adequate supply of oil from the con- 
necting rod splash. 

The oil is constantly replenished in the crank- 
case compartments by a pump driven off the cam- 
shaft and located within the base casting. This 
pump forces the oil through three sight feeds 
to the crankcase compartments. There is a long 
groove in the bottom plate of each crankcase 
compartment, which is plugged at each end. 

The oil is put into the reservoir by means of 
an opening next to the hand pump on the side 
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Fig. 7 — Filler cap, test cocks and oil pump in- 
stalled on Chalmers "30." showing shape of reser- 
voir and lead to dashboard sight feed 



of the crankcase. The crankcase should be first 
filled until the oil flows from the drains; the 
pet cocks are then closed and the reservoir filled. 

The transmission is packed in paraffine oil and 
grease as are also the differentials, wheels and 
universal joints. 



Fig. 6 — Oil reservoir in use on Pierre-Arrow 
machines, showing strainer over inlet from pump, 
leads to bearings and sight feed on dash 



Splash Lubrication Exclusively on Regal — 
The Regal four-cylinder car is oiled entirely by 
the splash system so far as the engine proper is 
concerned. 

The oil reservoir forms an integral part of the 
crankcase casting, being completely inclosed. 
Above the level of the reservoir and separated from 
it by a partition forming the bottom of the true 
crankcase are the series of oil wells for the 
splash. The partitions are of a certain height 
corresponding to the correct level of the oil, so 
that when too much oil is supplied an overflow of 
oil takes place, which finds its way back to the 
reservoir by means of drains. 

The oil is pumped from the reservoir up into 
the several troughs in the crankcase, where it is 
picked up by the connecting rod, sprayed and 
thrown up into the cylinder, at the same time 
lubricating the main bearings, cylinder, connecting 
rod bearings, and camshaft bearings. 

The oil drains off these bearings and flows back 
with all other oil which has not been lost or burned 
up, to the oil reservoir from where it is again 
pumped through the system. 

The pump which circulates the oil is located 
just forward of the flywheel. It is driven from 
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Fig. 8 — Oil piping system on Peerless cars, by 
which each compartment of the crankcase, and 
thus each cylinder, is supplied with proper amount 
of oil 



the camshaft by means of a bevel gear. Its office 
is merely to lift the oil from the base reservoir 
up into the troughs for the splash system. A level 
glass is located on the right side of the crank- 
case by means of which the amount of oil in the 
reservoir may be determined. The reservoir is 
filled through the breather pipe on the same side 
of the motor as the lever glass. On all the other 
bearings there are oil holes or grease cups. The 
transmission is packed in Albany grease and me- 
dium oil, as are also the differentials. 

There is a drain plug in the bottom of the 
crankcase by means of which the oil may be 
drained out and replenished as necessary. 



LUBRICATION ON BuiCK AUTOMOBILES The 

Buick motor is lubricated by an automatic con- 
stant level splash system. The oil reservoir 
is located in the base, which is cast with a 
double bottom. The upper bottom provides the oil 
troughs, into' which the connecting rod dips, and 
the lower bottom holds the oil supply. 

The upper bottom is cored so as to provide 
holes for any overflow taking place, due to the 
oil level having risen above a certain height gov- 
erned by the sides of the splash troughs. These 
walls are just high enough to allow the oil to be 
splashed by the bottom of the connecting rod at 
the lowest part of the stroke. 

The oil is kept in constant circulation by means 
of a pump, which takes the oil from the bottom 
of the crankcase casting, sending it through a 
sight-feed on the dash, into a tube leading along 
the side of the crankcase. This tube has a lead 
into each of the splash troughs, thus fee'ding a 
large enough supply of oil to keep the oil troughs 
constantly overflowing into the overflow holes 
back into the oil reservoir in the base. 

The pump is of the gear type, and located on 
the same side of the motor as the camshaft. 

The oil tank in the base casting of the motor 
is filled through the breather tube stand-pipes on 
the left-hand side. Oil is poured in until it starts 
to overflow from the test cock on the left-band 
side of the crankcase. 

When the oil in the reservoir is at the correct 
level and the engine in motion the connecting 
rod will beat the oil into a heavy spray. The main 
bearings are lubricated by means of a small tube 
attached to the bottom of the connecting rod. 
This tube conducts the oil directly to the main 
bearings. The camshaft and magneto gears are 
enclosed and run in oil. 

The transmission is packed in grease to about 
four inches from the top, as are the differentials. 
Grease cups are on the other bearings, while the 
fan shaft is provided with an oil cup. 
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Fig. 9 — Lancia cars have a system combining 
force-feed with splash features, a pump insuring 
continuous and efficient circulation of the oil 
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1912 in the Finishing Department 

Discussing Ramifications of the Better Class of Work 



M. C. Hillkk takes up the latest and most improved 
phases of body-finishing work, telling of the 1912 
promise in the face of past experience, and indicat- 
ing the methods in vogue for obtaining the most 
favorable appearance initially, and the prolonging 
of the same for the greatest possible length of time. 

IT is not necessary to soar on the wings of the morning to 
catch an impression of what the painting and finishing of 
the automobile for 1912 will be. The early announcement 
of 1912 models, together with sample colors which the enterpris- 
ing manufacturers are submitting to public attention, serve to 
show the sure drift of fashion or style and to prove, likewise, 
that color standards, if such standards actually exist, are suffi- 
ciently flexible to keep the automobile buying public in a specu- 
lative mood. 

The first matter that must be reckoned with in connection 
with painting and finishing the 1912 automobile is that of speed, 
for it is already evident that next spring the automobile user and 
buyer will, if anything, be in greater haste than ever before to 
get his car into action. Durability, refinement of appearance, to- 
gether with a thousand or more little details of fine work, so 
essential to the connoisseur, will be lost sight of in the hurry to 
get the car into use. This, of course, is not to declare that the 
graces which invest the finish of the car and make it a work of 
art in the sight of men are to be ignored or omitted altogether. 
In the hurry to get the car into service, to work it out on 
the first stretch of good road that bares itself to the smile of 
the Springtime, automobile owners and users are sure to sacrifice 
many splendid features of the finish of their cars and repent at 
their leisure. 

About the first feature to attract attention to the 1912 car will 
be the color or colors. No radical departure from the colors used 
this year may be expected. The same elegant browns, the dark 
aristocratic greens, the blues of manifold charms, and the lakes 
which speak of royalty, will hold the major share of attention 
this year as they did last. 

Among the new colors for general use, and not given the dis- 
tinction of individual house or builders' colors, Roman green, light, 
medium and deep, must be reckoned with as a color of com- 
pelling attraction. In Boston blue, a new member of the famous 
family, the trade has a color of rare tone and brilliancy which 
car owners of exclusive taste are certain to be pleased with. This 
lovely blue, and its no less beautiful cousin, Roman green, if 
striped with 1-16-inch lines of medium gold, and distance lined 
with hair lines of ivory black, will shine under an increased color 
effect of exceeding good looks. Browns will be found to have 
increased in popularity, as, indeed, they have been so found this 
present season, and among the numerous fashionable shades 
leather brown will figure prominently. All browns show be- 
comingly under gold and black striping, or under lighter or 
deeper shades of brown, as measured by the depth of the field 
color. 

In lakes, phenomenal carmine, light, medium and deep, will un- 
doubtedly appeal to fashionable car people who like a good bit of 
vivid color overcast with real brilliancy. Carmine — all lakes, as 
a matter of fact — display a quiet charm when striped with blaclc 
lines of varying widths. 

Along with battleship gray, elephant gray will divide the honors 
in this field next year. In truth, it may be said to be claiming a 



share of the honors this season, as it deserves to, for it is un- 
mistakably a gray of handsome shade. The gray fields take most 
kindly to gold and black striping effects, and during 1912 some 
of the most effective ornamental work on gray cars will be done 
in gold and black. 

However much the haste with which the 1912 car is to be 
painted, the surfacing work must be about as thoroughgoing as 
it has hitherto been, for in the ultimate estimate the best sur- 
faced car is certain to win the recognition worth having. 

The metal car will get through the paint shop quicker than the 
wooden body car, for the very logical reason that the heating 
room, or drying room, as it is variously called, is being in- 
stalled in many plants, and in these apartments, heated all the way 
from 125 to 175 degrees Fahrenheit, the metal body, after re- 
ceiving a coat of paint, or color, or varnish, is consigned until 
said coat is sufficiently dry to receive another coat, the practice 
going along until the body is finished and ready for shipment 
or service. With this heating device the car may in three days 
be painted and finished from the naked surface. Two coats of 
rubbing varnish may thus be put on in one day, both coats 
rubbed with water and pumice stone, and a coat of finishing 
varnish applied. This forced system of drying will enable the 
painter to handle cars more promptly, and while it is a fairly 
radical change as compared to the practice in vogue for a 
generation, or, to put it more precisely, for all time previously, it 
is destined to find acceptance by reason of its capacity to fairly 
paint and finish the car while the owner is enjoying his dinner. 
Concerning the durability of this forced drying system little is, 
perhaps, known at this time, but in the matter of the finish — its 
high and sharp luster and all the splendor which a good varnish 
imparts — there is nothing to warrant criticism. 

Even without the drying room or the baking oven, the auto- 
mobile is to be, and is being to-day, painted and finished in a 
speedier fashion than formerly. Quick drying crash and surface 
fillers, facing up pigments, leveling mediums — practically every- 
thing, in a word, that enters into the paint and varnish fabric, 
contribute to the quick results which the painter is getting, and 
which the great and generous public is demanding and is bent 
on demanding, during the years to be. 



Is Carbureter Too Small? 

Simple test which any automobilist can make if he desires to dis- 
cover whetlter the carbureter with which his car is equipped 
is sufficiently large to carry the car up the long, steep grades 
liable to be met with in a tour over an extent of country. 

THE best test to make to ascertain whether or not the car- 
bureter is large enough for a motor in a specific instance is 
to take the automobile to a road that has a 20 per cent, grade 
that is long. Start the car up the grade at its maximum speed 
and slide to low gear, keeping the motor going as fast as pos- 
sible and the car climbing as fast as it will go. If the car- 
bureter is too small for the motor, the latter will drink up all 
the gasoline that the carbureter will supply, and, as the demand 
will then exceed the supply, the motor will then stall. 

This is a dangerous situation and it is one that should be 
examined into by every autoist in order that he may be able to 
judge of the mountain climbing ability of his automobile before 
he entertains the idea of starting on a tour through a country 
where his car will be called upon to make steep ascents. 
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Placing the Muffler 

Designers should see to it that the muffler is not so placed that 
lubricating oil can come into contact with it, for the result 
will mean a fracture of the anti-smoke ordinance. Neither 
should the exhaust pipe point downward toward the road, 
giving ground for indictment as a dust nuisance. Muffler 
cut-outs serve no purpose other than to tickle the vanity of 
the pin-headed chauffeur who glories in the attention at- 
tracted to him by the racket. 

WHEN it is remembered that mufflers are heated to a point 
sufficiently high to vaporize lubricating oil, it is evident that 
they should not be placed in a position where lubricating oil 
can get at them, for then they will become a nuisance and 
serve as the basis for a violation of the smoke ordinances. 
They should be flexibly mounted, and the piping leading from the 
motor should be so hung that its weight will not come on the 
muffler. The exhaust pipe leading from the muffler to the at- 
mosphere should not be pointed down, because the exuding ex- 
haust will then brush against the roadbed, picking up dust, 
thus becoming the basis of a road nuisance. Noiselessness is 
only to be consummated if the parts are all in secure relation 
and free from interference. A muffler cut-out serves no useful 
purpose whatever. It offers to a chauffeur wide opportunity to 
annoy the public at large, giving him a means of calling atten- 
tion to his exalted position, and it is proof of the fact that the 
motor is not big enough for the work to be done, or that the 
back pressure of the muffler is greatly in excess of that which is 
dictated by good designing, unless it is attached as a matter of 



business expediency, with the idea that it will serve as a selling 
point, hoping to attract the notice of the budding autoist, who, 
unfamiliar with the technical situation, absorbs information 
from whatever source indiscriminately. 



Use of the Manograph 

The monograph is better adapted to the task of tracing cylinder 
pressure in a motor than is the indicator, the latter, owing 
to lost motion and lack of responsiveness of the spring, being 
unsuited to the high speeds of which the gasoline motor is 
capable. 

LIKE the indicator, the manograph traces the pressures in the 
cylinder of the motor; but the indicator, on account of 
inertia of parts, lost motion and the lack of responsiveness of the 
spring, fails to do accurate work when it is used in high-speed 
gasoline motor work, and the manograph is used in preference. 
The reason why the manograph is more suited to the work is 
due to the fact that a beam of light is utilized photographically 
to trace the line of pressure, thus eliminating the necessity of 
using a spring and a stylus or other equivalent as a pencil in a 
finger-like arrangement. If the volumetric efficiency of a motor 
is low it is assured that the power will be below the requirement 
and the thermal result will be poor. In reading the cards taken 
by a manograph it is necessary to be fairly well acquainted with 
the characteristics of motors, and, while there is quite a differ- 
ence between steam practice in this regard as compared with the 
best practice in internal-combustion motor work, the fact re- 
mains that there is a certain need for "horse sense" in both cases. 



Calendar of Coming' Events 

Handy List of Future Competitive Fixtures 



Race Meets, Runs, HUl-CUmbs, Etc. 

July 1 Ossining, N. Y., Hill Climb, Upper Westchester Auto 

Club. 

July 1 Baltimore, Md., Hill Climb, Automobile Club of Mary- 
land. 

July 3-4 Brighton Beach, N. Y., Track Races, 
uly 4 Mt Holly (N. J.) Track Races, South Jersey Motor 

Club. 

July 4 Columbia, S. C, Hill Climb, Automobile Club of Co- 
lumbia. 

July 4 Kansas City, Mo., Track Races, Automobile Club of 

Kansas City. 

July 4.: St. Louis, Mo., Pleasure Car and Commercial Reliability 

Run, Missouri Automobile Association. 

July 4 Bakersfield, Cal., Road Race, Kern County Merchants' 

Association. 

July 4 Pottsville, Pa., Track Races, Schuylkill County Centen- 
nial. 

July 5-22 Winnipeg, Man., Fourth Canadian Competition for Agri- 
cultural Motors. 

July 7 Taylor, Tex., Track Races, Taylor Auto Club, 
uly 8 or 15 Philadelphia, Track Races, Belmont Park, Norristown 

Auto Club. 

July 14 Philadelphia, Commercial Reliability Run, Quaker City 

Motor Club. 

July 15 Guttenberg, N. J., Track Races. 

July 15-17 St. Louis, Mo., Reliability Run, Missouri Automobile 

Assn. 

July 17-19 Cleveland, O., Three-Day Reliability Run of the Cleve- 
land News. 

July 17-22 Milwaukee Reliability Run, Wisconsin State Automobile 

Association. 

July 21-22 Brighton Beach, N. Y., Twenty-f our-Hour Race. 

July 20-28 Minneapolis Reliability Run, Minnesota State Automobile 

Association. 

Aug. 1 Chicago, 111., Commercial Reliability Run, Chicago 

Evening American. 

Aug. 3-5 Galveston, Tex., Beach Races, Galveston Automobile 

Club. 

Aug. 12 Philadelphia, Reliability Run, Quaker City Motor Club. 

Aug. 12 Worcester, Mass., Hill Climb, Worcester Automobile 

Club. 

Aug. 17 St. Louis, Mo., Reliability Run, Missouri Automobile 

Assn. 

Aug. 25-26 Elgin, 111., Stock Chassis Road Race, Chicago Motor 

Club. 

Sept. 1 Chicago. 111., Commercial Reliability Run, Chicago Mo- 
tor Club. 

Sept. 1 Oklahoma. Reliability Run. Daily Okhhoman. 

Sept. 2-4 Brighton Beach, N. Y., Track Races. 



Sept. 2-4 Indianapolis Speedway, Track Races. 

Sept. 4 Denver, Col., Track Races, Denver Motor Club. 

Sept. 7-8 Philadelphia, Track Races, Philadelphia Auto Trade 

Association. 

Sept. 7-9 Hamline, Minn., Track Races, Minnesota State Auto- 
mobile Association. 

Sept 12-13 Grand Rapids, Mich., Track Races, Michigan State 

Auto Association. 

Sept. 15 Knoxville, Tenn., Track Races, Appalachian Exposition. 

Sept. 16 Syracuse, N. Y., Track Races, Automobile Club and 

Dealers. 

Sept. Denver, Col., Track Races, Denver Motor Club. 

Oct. 3-7 . . , Danbury, Conn., Track Races, Danbury Agricultural 

Society. 

Oct. 7 Philadelphia, Fairmount Park Road Race, Quaker City 

Motor Club. 

Oct. 9-13 Chicago, 111., Thousand-Mile Reliability Run, Chicago 

Motor Club. 

Oct. 16-18 Harrisburg, Pa., Reliability Run, Motor Club of Har- 

risburg. 

Oct Atlanta, Ga., Track Races, Atlanta Automobile Assn. 

Nov. 1 Waco, Tex., Track Races, Waco Auto Club. 

Nov. 2-4 Philadelphia, Reliability Run, Quaker City Motor Club. 

Nov. 7-10 Los Angeles-Phoenix Road Race, Maricopa Auto Club. 

Nov. 9-11 San Antonio, Tex., Track Races, San Antonio Auto 

Club. 

Nov. 10 Phoenix, Ariz., Track Races, Maricopa Automobile Club. 

Nov. 28-30 Savannah, Ga., Vanderbilt and Grand Prix Races, Savan- 
nah Automobile Club. 

Nov. 30 Los Angeles, Cal., Track Races, Motordrome. 

Dec. 25-26 Los Angeles, Cal., Track Races, Motordrome. 

Foreign Fixtures 

June 25- July 2 International Reliability Tour, Danish Automobile Club. 

July 4 Start of the Prince Henry Tour from Hamburg, Ger- 
many. 

July 9 Sarthe Circuit, France. Grand Prix of Automobile Club. 

July 13-20 Ostend, Belgium, Speed Trials. 

July 21-24 Boulogne-sur-Mer, Race Meet. 

Aug. 6 Mont Ventoux, France, Hill Climb. 

Sept. 2-11 Roubaix, France, Agricultural Motor Vehicle Show. 

Sept. 9 Bologna, Italy, Grand Prix of Italy. 

Sept. 10-2D Hungarian Small-Car Trials. 

Sept. 16 Russian Touring Car Competition. St. Petersburg to 

Sebastopol. 

Sept. 17 Semmering, Austria, Hill-Climb. 

Sept. 17 Start of the Annual Trials Under Auspices of I'Aule, 

France. 

Oct. 1 G'aillon, France. Hill-Climb. 

Oct. 12-22 Berlin, International Automobile Exhibition. 
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MANY well-put letters come to the Editor, deprecat- 
ting the annual model practice as it seems to 
obtain in the automobile business, and one of the best 
presentations in the last batch of communications was 
from H. D. \V. Smith, Jr., which is presented elsewhere 
in The Automobile. We cannot see our way clear to 
take issue with the writer of this letter on any of the 
counts that he makes, unless to point out that the chariot 
of progress has never faltered since time immemorial, 
and despite the apparent stability of every art, when a 
designer brings out a new idea it takes precedence over 
the old just as a codicil overshadows the status of a will. 
When a man of some means has a capable lawyer to 
draw up his will and leaves his wealth to favorite rela- 
tions, the parties concerned in the transaction are quite 
sure to be well pleased ; but time may bring to the dictator 
of the will a reason why he should add a codicil, and it 
may be that an orphan asylum will get the entire horde, 
to the confusion and dissatisfaction of the relatives in 
question. It may look like an economic waste to them 
to see a parcel of property drifting in the direction of 
an orphan asylum, but the point that we make here is 
" 'tis an ill wind that blows nobody good." 



D USINESS acumen is all that makes a merchant prince, 
and it is this peculiar property that dictates the 
annual model and rests heavily upon the man who pays 
small heed to its ramifications. The automobile business 



is no more infested with changing models than any other 
business. As proof of this fact we have merely to call 
attention to the changes that were wrought in other in- 
dustrial arts. The art of making pressed steel, for illus- 
tration, had enough merit to supplant the use of castings 
in every place, from frying pans to bridges, into which 
pressed steel crept, and the art of making lace destroyed 
the hand-made products of the Orient and of Ireland. 
Few citizens will have any difficulty in appreciating the 
-fact that the styles in ladies' headgear change with 
great rapidity, due to the versatility of designers in this 
field, and to the fact that the patrons of this industry 
have a penchant for something new. The automobile 
business is in the same fix. Thousands of men who are 
skilled in the automobile art spend from 8 to 16 hours 
per day thinking along progressive lines, hoping to get 
something better, and it is too much to expect that all 
this gray matter is to be expended in vain. 



HPHOSE who have expressed a thought that the auto- 
* mobile of to-day is the last word along the road 
called "perfection," are about as near to the facts in the 
case as a cow is to the moon. Within the next two or 
three weeks there will be announcements of new types 
of motors that will revolutionize the automobile industry, 
and that new models will come from the present wave of 
motor activity goes without saying. If the new types of 
motors, eliminating, as they do, the poppet type of valve, 
deliver the power that is promised for them, the design- 
ing problem will have to be overhauled, since, in all 
fairness, if a motor will deliver 60 horsepower instead 
of 16, if the torque at low speed is doubled by an im- 
provement wrought, and if the work that must be done 
by the rotative members in the chassis is altogether more 
than it ever was before, it is reasonable to infer that 
there must be new models on the ground that the designs 
as they obtained in the past will be insufficient for the 
need. There is a great difference, of course, between 
saying that a model is new if it is a mere revamp of a 
previous model, and the taking advantage of the better 
things that are constantly being evolved as the product of 
work on the part of thinking men. 



Hp HERE is just one way to get out of the idea of 
* having annual models in automobile work and that 
is to imprison all of the thinking men who are trying 
their best, under conditions of keen competition, to im- 
prove upon their previous efforts. Referring to the auto- 
mobile business, we are struck with the idea that it 
would take stout prison bars to dam up the force that 
is represented in the brains of the automobile industry, 
and the probabilities are that the new models will come 
year after year, or at least from time to time, and the 
evolution that is constantly going on will be in the direc- 
tion of the type of automobile transportation that will 
ultimately supplant the railroad train, as we now under- 
stand it, for all short-haul work, with the further chance 
that any haul under 500 miles, perhaps, will be made over 
improved roads without steel rails. Since it is not prac- 
tical to consider imprisoning the brains of the industry, 
and since it is not feasible to teach men to think, and then 
to get them to quit thinking, nothing remains but to ask 
business men to improve on their methods. 
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" Industry's Good " Settles Glidden 

Premier Withdraws Suit and Costs Are Divided 



As outlined in previous issues of The Automobile, the 
legal dispute over the possession of the Glidden 
Trophy of 1910 lias been settled by the withdrawal 
of the suit entered by the Premier company. The 
suit has been one of the most troublesome items in 
the industry and had dragged out so long that any. 
good that might have resulted from its settlement 
by a decision of the court had been lost. As there 
zvas no good purpose to be served by continuing the 
action and as much trouble was possible, it was de- 
termined to stop the action. Costs zvcre apportioned 
between the parties at issue. 

AFTER litigation that has lasted almost a year, the Glidden 
Trophy dispute between the Premier Motor Manufac- 
turing Company, the Chalmers Motor Company and the 
Contest Board has been settled and one of the most 
annoying questions that has ever arisen in American motordom 
has been decided, by the withdrawal of the suit filed by the Pre- 
mier Company. 

The welfare of the industry was the prime motive that actuated 
the Premier company in taking this action, according to legal 
representatives of the plaintiff. The matter was before Justice 
Josiah T. Marean of the New York Supreme Court, and after 
several postponements and adjournments and a partial hering of 
the facts he entered the order of dismissal on motion of the 
Premier company, requiring the costs of the action to be borne 
by each of the parties at issue. 

The basis upon which the agreement was founded was the 
following stipulation: 



SrPREME COURT, KINGS COUNTY.— HAROLD O. SMITH, Plaintiff, 
against THE AMERICAN AUTOMOBILE ASSOCIATION, SAM- 
UEL M. BUTLER SAMUEL B. STEVENS, DAVID BEECROr-T, 
T. A. WRIGHT, JOSEPH R. WOOD. CHALMERS MOTOR COM- 
PANY AND GEORGE W. DUNHAM, Defendants. 

IT IS HEREBY STIPULATED THAT the complaint in the above en- 
titled action be dismissed without costs to either party as against the other 
and that an order to that effect be entered. 

Dated, New York, June 26th, 1911. 

GEORGE C. LAY, 

Attorney for Plaintiff. 
CHARLES THADDEUS TERRY, 
Atty. for Defts. American Automobile Assn. and Samuel M. Butler. 

JOB. E. HEDGES, 
Atty. for Chalmers Motor Company and George W. Dunham. 

RUSSEL LORD TARBOX, 
Atty. for Defts. Samuel B. Stevens and David Beecroft. 
"Upon reading and filing the accompanying consent of the attorneys for 
nil the parties hereto, it is 

"ORDERED that the complaint in the above entitled action be, and the 
same hereby is dismissed, without costs to either party as against the other 

Harold O. Smith, president of the plaintiff company, made the 
following statement : 

"Enter." 

"In view of the length of time which has elapsed since the conclusion of 
the Glidden Tour for 1910, no substantial benefit, either to the manufac- 
turers of motor cars in general or to the parties to the litigation, will 
result from the further prosecution of the pending litigation, but on the 
other hand the best interests of the automobile industry will be served by 
a discontinuance of the action at this time. _ I have, after full consideration 
of the matter, concluded to dismiss the suit now pending in the Supreme 
Court in Brooklyn." 

On behalf of the Contest Board, Chairman S. M. Butler has 
issued this statement covering the case from the viewpoint of 
the defendants: 

"A termination has been leached in the suit of H. O. Smith, President 
of the Premier Motor Manufacturing Company, to set aside the decision 
of the Contest Board, declaring that the Premier 6-cyl. entry No. 1, in 
the 1910 Glidden Tour, equipped with auxiliary oil pump and tank for forc- 
ing oil direct into the crank case was not a "stock car 1 ' under the Rules, 
and awarding the Glidden Trophy to the Chalmers Motor Company. 

"On September 8. 1910, the temporary injunction previously secured op 



the allegations of H. O. Smith, President of the Premier Motor Manufac- 
turing Company, restraining the Contest Board from delivering the Gliddden 
Trophy to the Chalmers Motor Company was vacated and dissolved by Mr. 
Justice Putnam in the Supreme Court of the State of New York and the 
application to continue such injunction denied. 

On April 5, 1911, the case in equity came up for hearing before Jus- 
tice Marean in the New York Supreme Court. After hearing the argu- 
ments and taking testimoney on April 5, 6 and 7, the Court adjourned the 
case for sixty days to June 7, the Court instructing H. O. Smith, President 
of the Premier Motor Manufacturing Company, to furnish to the defend- 
ants the name and address of every user or purchaser of a 1910 Premier 
6-cyl. touring car whose car left the factory of the Premier Company be- 
tween the dates of May 4 (the date on which the Premier Company ad- 
mitted it first began to furnish the oil pump and tank as stock equipment) 
and June 14, the date of the beginning of the 1910 Glidden Tour; and also 
the name and address of every dealer who then had any of such 1910 Pre- 
mier 6-cycle touring cars, turned out of the factory between those dates. 
The Court further instructed that such information should be furnished to 
the defendants by May 7, and that H. O. Smith and the defendants should 
each appoint an impartial commissioner and the two commissioners should 
take the depositions of these owners and dealers, if any, of 1910 Premier 
6-cycle touring cars, for submission to the Court on Jupe 7. 

"On June 7, at the request of the plaintiff, further hearing of the case 
was adjourned to June 19 and on that day it was again adjourned to 
June 26. 

"No depositions were taken, and on June 26 the case was dismissed by 
the court, leaving the jurisdiction of the Contest Bn.-trd in this case un- 
disturbed." 

Four Shows for New York Motordom 

Besides the Madison Square Garden show and that to be con- 
ducted by the N. A. A. M. there is a chance that New York 
will have another big automobile show next January in addition 
to the projected display of the importers. This will be the effort 
of the Automobile Manufacturers' Association of America, 
which has been announced for the first week in January, 1912. 
It is intended to show both commercial and pleasure cars, as was 
done last year. C. W. Kelsey, secretary, is authority for the 
statement. 

Preliminary work on the A. B. of T. show is being done, and 
plans for a display greater even than that of last winter are being 
formed. The N. A. A. M. plans are being worked out, and alto- 
gether the indications are for another new mark in the automo- 
bile shows. 

The quarterly members' meeting of the Board of Trade and 
the monthly meeting of the directors will be held some time next 
week. 



Brighton Beach Ready for Big Meeting 

Brighton Beach will be the scene of two days of racing on 
July 3 and 4. The revised entry blanks amending the original 
conditions to some extent have been issued. The new blanks 
do not give the right to the promoters to refuse entries without 
giving reasons for doing so. The Remy brassard will be con- 
tested for in three-mile heat races to be run on both days of 
the meeting. A big field of entries will probably start in several 
of the class races. 



Rochester Branch for Touring Club 

Bert Van Tuyle, one of the leading automobile enthusiasts of 
the Genesee Valley, has been appointed manager of the new 
branch of the Touring Club of America at Rochester, N. Y. The 
department will be known as the Genesee Valley branch, quar- 
ters for which have been secured in the rooms of the Automobile 
Club of Rochester, which are situated in the Hotel Seneca in this 
city. 

Mr. Van Tuyle has been identified with automobiling for many 
years and served as secretary of the Rochester Club for several 
terms. 
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Delage Wins Again 

Thirty-one cars faced the starter at Boulogne on Sunday to 
compete for the Coupe des Voituretles over the fine roads of 
the thirty and oneAhird miles circuit. The winner's time 
was seven hours for 388 miles, averaging slightly over 55 
miles per hour. 

BOULOGN E-SUR-M ER, June 25.— Again the car with a 
small bore has proved to the world that the days of the 
extravagant speed monster are numbered. This year's race has 
been marked by an international touch which has been lacking 
in previous years. Last year's race resulted in a slightly faster 
average speed than this by about .45 of a mile per hour, the speed 
then being 55.7 miles per hour for a 282.4-mile course. The cir- 
cuit over which the cars sped to-day was 32 1-3 miles and had 
to be covered twelve times, making a total mileage of 388 miles, 
over 100 miles longer than last year's. 

Bablot on a Delage proved the winner and the car driven by 
him is shown in Fig. E. No attempt was made on the part of 
the designers of this car to unduly cut down weight, as was 
done by some of the other contestants. The minimum weight 
permissible without driver and mechanician was fixed at 800 kilo- 
grammes (1,763 pounds) and the weight of the Delage was 
1,030 kilos (2,270 pounds), equal to the weight of the racing 
cars of a few years ago, without limitations as to the size of the 
motor. 

The motor of the Delage has four cylinders cast in pairs, with 
a bore of 80 millimeters (3.14 inches) and a stroke of 149 milli- 
meters (5 7-8 inches), and the car is capable of attaining 73 
miles per hour at 2,200 revolutions per minute. The valves are 
carried horizontally in the head of the cylinders, operated by 
rocker arms from camshafts on opposite sides of the motor. 
Two spark plugs are fitted in the head of each cylinder and they 
are fired synchronously. Reciprocating parts have been made as 
light as practicable and stamped steel has been used wherever pos- 
sible. The pistons are made in this way and are only one-half 
of one millimeter in thickness. The crankshaft has five ball 
bearing supports and the camshafts are carried in the same 
manner. 

One feature about the water cooling worthy of notice is that it 
is of the thermo-syphon type, but has no fan air-draft. Little 
attempt was made to reduce wind resistance, as can be seen in 
the accompanying illustration. The gasoline and oil tanks are 
housed under the extension of the hood in front of the driver 
and with a sufficient capacity to cover the entire 388 miles with- 
out stopping for replenishing. It will be seen from Fig. E that 
the car is fitted with mud guards and spare tires, which was one 
of the regulations of the race, and was done to eliminate mere 
racing machines. 



Thomas Branch to Specialize on Service 

The Thomas Motor Company has leased the northeast corner 
of Broadway and Sixty-fourth Street, from July 1, together with 
20,000 square feet of upper floor space in the same building, for 
a service department, thereby greatly adding to the size of the 
present quarters. 

President Chalfant, in discussing this matter, said : "Our New 
York branch will discontinue operating a public garage, for that 
is an entirely separate and distinct part of the automobile busi- 
ness. The time that has been devoted to that end of it in the 
past will be put into our service department. In our new quar- 
ters four passenger and freight elevators connect the various 
departments and other improvements will assist in giving unusu- 
ally prompt attention to owners." 



Philadelphians Run for Brazier Cup 

Philadelphia, June 26. — Leaving the headquarters of the Au- 
tomobile Club of Philadelphia, Broad and Locust streets, Satur- 
day, at noon, nine cars took part in the annual legal speed limit 




A — Beautiful scenery on the Boulogne circuit with one of the deceptive turns 
B — A sharp left-hand turn on the Boulogne circuit 



run of the organization through Philadelphia and vicinity, all 
told about 60 miles. 

The contest was a continuation of the yearly Brazier Cup run, 
only this year the trophy will be presented by G. W. Fletcher, 
who captured it last year. 

First place was captured by Alan Corson, in a Buick, with a 
20-point penalty; second, P. N. Elsasser, Winton; third, G. D. 
McCreary, Buick. 

Entrants took between 3 and 4 hours to complete the run, ex- 
clusive of an hour spent at Three Inns for luncheon. Others who 
participated besides those mentioned above were: J. M. Sailer, 
Lozier; F. Schaum, Packard; J. J. Dilworth, Marmon; W. S. 
Harding, Cadillac; C. Wolf, Chalmers; Mrs. H. G Ulman, 
Stearns. 



Maryland Chauffeurs to Be Quizzed 

Baltimore, Md., June 26. — A bill making it compulsory for 
chauffeurs to undergo a test before obtaining their licenses is 
being prepared by the Automobile Club of Maryland to be sub- 
mitted to the Maryland Legislature. 

The club has drafted this bill with the view of minimizing 
reckless driving. 
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C — Desves forms one of the turns on the triangular course 
D — Stretch at Colembert where caution had to be exercised by the drivers 

Sherman Points Out Route Improvement 

Vice-President Sherman is an automobile enthusiast, and he 
goes about it in a way that will appeal to motordom generally. 
He is one of the most active of the honorary members of the 
Touring Club of America, and when he goes a-touring he 
keenly observes road conditions with the idea of augmenting 
the pleasure of the road to his fellow-motorists. 

After a recent trip to Gettysburg, for which the Vice-President 
used routes set forth in Volume 3 of the Automobile Blue Book, 
he wrote to the Washington representative of the Touring Club 
of America calling attention to an improvement in route No. 
673- 

He relates that the better way to cover this route is to turn left 
instead of right after passing Etchison at 29.5 miles, and then 
straight ahead from Damascus. About two miles beyond, on the 
original route, the right fork goes to Ridgeville, but this left fork 
goes direct by an excellent country road to Newmarket, six miles 
west of Ridgeville, where the new route picks up the old and 
continues into Frederick. 

The Vice-President graciously thanks the Washington repre- 
sentative />l the club for his pains and care in furnishing him 
with detailed information as to the route. 



Factory News from Detroit 

Detroit, Mich., June 26.— In the opinion of B. C Spitzley, 
assistant general manager of the Abbott Motor Co., present 
indications are extremely favorable and the demand all over 
the country has wonderfully increased during the past month. 
He thinks that buyers are becoming more careful, and that 
nowadays they look cars over mechanically and for the refine- 
ments in detail. Talking about new models, he was of opinion 
that the trade had been hurt in the past by the announcement of 
yearly models almost before the spring of the current year was 
started. There will be no radical changes in the next year's 
models of the Abbott Detroit. The "Thirty" will be continued 
with some refinements. It is the purpose of this company to 
bring out a new car for next year larger than the present one 
with a seven-passenger touring body. It is the intention of the 
company to continue to make about the same number of cars 
for next year as this and with the addition of the new model 
to the line next year's output is estimated at around 3,000 cars. 

The prospects of the Warren-Detroit Company, which moved 
into its new plant some few months ago, are very good, accord- 
ing to J. G. Bayerline, the general manager. 

The 1912 car will be the same as the present season in the 
"30" model. A new model of more power will be added to the 
selling list. Next year will see an increase in the factory out- 
put partly due to the appearance of the new model and partly 
due to the demand for the "30." 

The Paige-Detroit Company is how marketing a small four- 
cylinder-car selling between $800 and $1,000, with different types 
of body work. No material change will be made in the car as 
it was not until late last year that the new model was announced. 
The demand for the car, according to J. F. Bourquin, was 
increasing, and the output for the coming season would be 
materially increased. 



S. A. E. Branch to Discuss Costs 

In accordance with its program, the Metropolitan Section of 
the S. A. E. will meet to-night at headquarters. The meeting is 
the last regularly scheduled until September and an unusually 
interesting program has been arranged. Two heads will be 
covered — the first, The Possibility of Accumulating Reliable 
Data on Automobile Maintenance and Operation Cost, and, sec- 
ond, Types of Fire Extinguishers for Use on Automobiles. 



Abbott-Detroit to Tour Pacific Coast 

Los Angeles, Cal., June 26.— The Abbott-Detroit "Bull-Dog" 
has arrived in this city and will after a short rest repair to Tia 
Juania, Mexico, where it will make a 2,000-mile dash up the 
Pacific coast to Vancouver, British Columbia, on what is known 
as the International Pathfinding trip of the "Three Nations," as 
the route lies through Mexico, the United States and Canada. 



First Service Departments Installed 

The American plant of the Fiat concern at Poughkeepsie has 
been producing cars now for about nine months, and the Amer- 
ican company has established a service corps throughout the 
country. The experts are stationed at the Fiat branch houses in 
Boston, Philadelphia, Chicago and Newark, and at the agencies 
in Pittsburg, Providence, Minnepolis, Kansas City, New Orleans, 
Los Angeles and San Francisco. 



Newark Rivals Open Tour Season 

Newark, N. J., June 26. — Newark's rival automobile organiza- 
tions went on their first runs of the season yesterday. The New 
Jersey Automobile and Motor Club, 50 cars strong, journeyed to 
the club's country home at Lake Apshawa. About 150 autoists 
were in the cars on the Newark Motor Club run to Newton. 
Dinner was served at the Cochran House in the Sussex town. 
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Metropolitan and Newark divisions of the Premier Ocean-to-Ocean Amateur 
Tour, leaving Newark for San Francisco via Atlantic City 

Premier Fleet Starts Long Cruise 

Philadelphia, June 26. — A dozen Premier automobiles taking 
part in an "ocean to ocean" trip made their initial stop to-day in 
Philadelphia after an uneventful run from Atlantic City, the 
starting point, arriving at the Hotel Walton shortly after noon, 
where they were welcomed by members of the Quaker City 
Motor Club and the Automobile Club of Philadelphia. 

Many Philadelphians are participants in the transcontinental 
trip, the idea of which originated in this city about three weeks 
ago. It is proposed to make a run by easy stages from the beach 
at Atlantic City to Los Angeles, Cal., in 46 days, but as several 
days will be spent in the various cities through which the tourists 
will pass, the actual running time will only be about one month. 
The Motor Tourists, as the party making the trip is designated, 
comprise Premier car owners exclusively. 

After an hour spent at the Walton for luncheon, the motorists 
started on the next leg of the run, Harrisburg, which city 
was expected to be reached by 6 o'clock this evening. 



Affiliation Run Has Auspicious Start 

Detroit, June 26. — Fifteen automobiles, with virtually all seats 
filled, left Detroit Thursday morning on the Affiliation Tour of 
the Wolverine Automobile Club of Detroit, in union with the 
Cleveland Automobile Club and the Automobile Club of Buf- 
falo. The tourists assembled at Grand Circus Park and were sent 
away at minute intervals by Starter R. K. Davis, H. H. Robinson, 
chairman of the Tours and Runs Committee of the club, leading 
off in the pilot car. 

Toledo, June 26. — An event of some importance was the ar- 
rival in Toledo Thursday of the 15 cars of the Wolverine Auto- 
mobile, Club, of Detroit, and the eight cars of the Tecumseh Au- 




tomobile Club, bearing about 75 tourists, who are making an ex- 
tended "affiliation tour," the first of the kind ever undertaken. 
At noon they were entertained by the Tecumseh Club, after which 
they started, reinforced by the Tecumseh cars, for Toledo. 

Friday morning they were off for Cleveland, arriving there 
late in the afternoon after a leisurely and pleasant trip. They 
were met at Elyria, O., by 15 cars carrying officials and members 
of the Cleveland Automobile Club, who escorted them direct to 
the clubrooms, where dinner was served and the evening spent 
in talking over club and trade matters. Saturday morning they 
left for Buffalo and Niagara Falls accompanied by a number of 
Clevelanders. They expect to cross the border at the Falls, 
thence touring to Toronto and back to Detroit by the Canadian 
route. 



Rambler Takes New Quarters in Chicago 

The new Rambler sales headquarters which was opened 
Monday, June 5, is at 1008 Michigan avenue, between Eldridge 
and Harmon Court, while the Rambler service department will 
be located, for the time being, at the former sales and service 
building, 1 462- 1 464 Michigan avenue. 

The first floor of the new building has been remodeled through- 
out, 10,257 feet of 

floor space being .... 
provided for the 
display of cars. A 
system of lighting 
has been installed 
so that the cars may 
be displayed at equal 
advantage in all 
parts of die room. 
There is an auxil- 
iary display room 
and a ladies' recep- 
tion room with all 
accommodations. 

On the top of the 
building will be 
erected a large sin- 
gle word display 
electric sign. The 
word "Rambler," 
forty-eight feet 
long, will appear in 
red electric bulbs, 
each letter of the 
word being twenty 
feet high. 

The new quarters 
contain a number of 
unique features, and 
in a general way rep- 
resent a distinct element of advance in the construction of such 
buildings in the city of Chicago. 




Showing the exterior of the new building oc- 
cupied by the Rambler Sales Headquarters at 
1008 Michigan Avenue, Chicago 



Start of Wolverine Automobile Club Affiliation Run from Detroit 



Detroit's Blue Law Repealed 

Detroit, June 26. — Two weeks of the "Blue-law" traffic ordi- 
nance recently passed by the Council were enough for Detroit. 
The motorists were up in arms, the police were helpless to en- 
force the radical provisions of the measure, and the courts 
faced nearly 2,000 complaints, to hear which would have required 
night sessions for weeks. 

The speed limit is still 12 and 15 miles an hour in and out of 
the mile circle, respectively. It is no longer necessary, however, 
for a motorist to bring his car to a full stop before crossing a 
car track, nor stop before passing a street car taking on or dis- 
charging passengers, provided the street is wide enough to allow 
him to keep his car six feet or more from the street car. 
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Recent Additions to tHe 
ScHefoler Plant 

ACCESSORY manufacturers are a pulse of the motor in- 
dustry and it is significant to note that the majority of 
such manufacturers have been pleased with the past year's trad- 
ing. In order to better cope with an ever-increasing demand 
the W heeler & Schebler plant in Indianapolis has been materially 
enlarged. The foundry has been brought up to date with the 
most improved forms of appliances and light has been studied 
to make the foundry as airy as any machine shop. Consider- 
able space that was previously occupied in the actual manufac- 
ture of the Schebler carbureters has been given over to the im- 
portant branch of the work and the new building in the rear of 
the old one has been fitted out with the latest screw-cutting ma- 
chinery, making the plant entirely independent of outside labor. 
Two interesting additions are the dynamometer testing depart- 
ment and a refrigerating room placed side by side. The dyna- 
mometer that has just been installed for use in testing carbureters 
is the product of the Diehl Mfg. Co., of Elizabethport, N. J. 

The new testing 
room is shown in 
Fig. 1. It is a re- 
plica of the one 
used at the Automo- 
bile Club of Amer- 
ica in New York. It 
is possible with this 
apparatus to crank 
the engine in start- 
ing, using the dyna- 
mometer as a motor. 
In this illustration 
will be seen a motor 
being tested for 
power output, and 
for experimental 
work the most ac- 
curate readings may 
be obtained, serving 
as data that could 
not otherwise be ob- 
tained from road 
tests made on auto- 
mobiles. 

Flexible cables 
connect the arma- 
ture and the fields 
of the dynamometer 
to the switch- 
board shown in Fig. 2. The electrical energy developed is dissi- 
pated as heat in suitable grids and a water rheostat so arranged 
that resistance may be cut in and out at will, thus varying the 
amperes in the armature circuit of the dynamometer with corre- 
sponding variations in the load carried by the engine under test. 

The refrigerating room will be used for testing cars for a 
starting and running test under cold weather conditions, it 
being possible to place a car in the room and by means of a 
refrigerating motor and suitable piping to reduce the tempera- 
ture to zero Fahrenheit in from two to three hours on the 
hottest day in summer. 




Fig_. 2 — Switchboard of the dynamometer teat- 
machine at the new Wheeler & Schebler plant 



Mitchell Wins the Semple Cup 

St. Louis, June 26. — A pouring rain, amounting at times almost 
to a cloudburst, served to put difficulties in the way of the fourth 
annual reliability tour of the Automobile Club of St. Louis. 
The committee is still out figuring out the official scores. The 
Fred H. Semple Cup for touring cars was won, however, by C M. 
Barnard in a Mitchell car with a score estimated at 996. The 



White military ambulance in service at the Seventh Regiment (N. Y. N. G.) 
camp at Peekskill, N. Y. 

S. S. Pingree Cup for roadsters has not yet been awarded. 

Twenty-four cars started from the Planters' Hotel, the head- 
quarters of the Automobile Club, at 7 a. m. Saturday. Twenty- 
one finished. The distance was 13854 miles, skirting the edges of 
St. Louis, Franklin and Jefferson counties. 



E-M-F and Chalmers Entertain 

Detroit, June 26. — Detroit has enjoyed another week of re- 
markable nature, due to the presence in the city of a record- 
breaking number of retailers, from all parts of the country. One 
of the features of the season has been the growing disposition 
of the factory forces to get into closer touch with the men who 
dispose of their cars. To this end, a visit of at least once every 
six months is being encouraged. During June and July each 
manufacturer's sales department gives up most of its time to the 
entertainment of these visitors and the strengthening of trade 
relations with them. 

The most noteworthy party was that of Carl H. Page, the 
Chalmers dealer in New York. Mr. Page brought on his entire 
force of salesmen and sub-agents from his territory in New Jer- 
sey and New England. They came in a special car to attend the 
annual summer convention of branch managers. 



Maker of Monarch Shock Absorber 

We wish to correct the statement given on Page 1416 of 
this paper, to the extent that the Monarch shock absorber 
there described is not sold by Chas. R. Green, as stated, 
but that the sale for this device is now in the hands of Welling- 
ton P. Kidder, Jamaica Plain, Mass., who is manufacturer and 
sole agent of that apparatus. 




Fig. 1 — Dynamometer testing machine installed at the Wheeler & Schebler 

plant 
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New Thing's Among' the Accessories 



Shain Ballspray Carbureter 

THE Shain floatless carbureter, which is 
seen at Fig. 1, is distinguished by the 
absence of a needle as well. As the illus- 
trations indicates, the gasoline enters the 
carbureter through the pipe shown at its 
lower end, then taking its way through the 
ten nozzles, which are standard drills, up 
into the vaporizing space, where the ball is 
revolved by the suction of the motor and 
spraying the rising gasoline mixes it with 
the right amount of air. The latter is 
supplied through three ports which are 
threaded for plugs. When the engine stops 
the ball drops right down on the fuel out- 
lets, closing them as a valve and filling the 
place of a float used in other types. The 
ten nozzles screw into the screened plug 
show at the bottom of the carbureter, and 
the plug may be removed for cleaning or 
changing the "adjustment" of the nozzles. 
The bafHe plate has a pin attachment which 
serves to unseat the ball more or less, the 
degree of its effect depending on the motor 
suction and the adjustment of the butterfly. 
If the ball is lifted higher more nozzles 
are permitted to step into action, which im- 
parts to the carbureter the properties of 
the multiple-jet class. The lift of the ball 
is regulated by means of the thumb nut 
seen outside at the left, which actuates the 
eccentric cam located on the shaft placed 
above the ball valve. This carbureter is 
•manufactured by Chas. D. Shain, 1926 
Broadway, New York. 



Baker Bolted-On Demc&itable 
Rim 

ALONG the line of demountable rims, 
the Baker product, which is seen at 
Fig. 2, is said to be one of the latest ef- 
forts. The first illustration gives an idea 
of the compactness of this rim, and among 
the virtues which are claimed for it may be 
mentioned lightness, simplicity and water- 
proof qualities. The felloe band of sheet 
steel is so constructed as to accommodate 
either a clincher or straight-side tire. The 
rims, made from standard stock, are split 
diagonally near the valve stem, the spreader 
of which bridges the gap. The illustration 
shows two large studs on each side of the 
stem, which project into holes of the felloe 
band, preventing the rim from slipping. A 
special automatic machine bolt is used for 
locking, and a sleeve put on the bolt acts 
as a draw for the wedge when the latter 
is being removed. A long nut is fastened 
to the felloe by long rivets, and the sleeve 
being short, there is enough space around 



the bolt for hard lubricating grease. The 
drop-forged wedges fit either type of rim, 
and the lock plate lies over the valve stem. 
The illustration shows elliptical holes for 
the four studs, which arrangement allows 
a slight gap in the rim to close up when 
heated and without which the rim would 
tend to raise off lugs and wedges. Mount- 
ing and demounting rims and tires are 
simple operations, and the splitting of the 
rim is of especial advantage in that it does 
away with the disagreeable features of try- 




Fig. 1 — Phantom view of Ballspray Carbureter, 
using no needle 

ing to put the tires on a common clincher 
rim. The Baker Demountable is made by 
the Weston-Mott Company, Flint, Mich. 



Carbo-Light Generator and 
Tank 

*"pO make one dollar do the work of six. 

I was the incentive stimulating the in- 
ventor of the new apparatus turned out by 
the Carbo-Light Co., of Anderson, Ind., in 
that it is claimed for this tank that during 
its operation it costs only one-sixth of the 
amount otherwise expended in the keeping 
up of another system of lighting the auto- 
mobile if acetylene gas is being used for the 
purpose. 

This tank generator, which is illustrated 
in Fig. 3, takes the place of the acetylene 
tank generally used on cars. As is seen by 




Fig. 2 — Baker Bolled-on Demountable Rim and 
part views of same 

the cut, the apparatus consists of two cham- 
. bers connected by a thin brass tube termi- 
nating in the gas compartment in a system 
of radial tubes. The operation of the tank 
is as follows : Two quarts of water are put 
into the small chamber, which is then closed 
by means of the small plug. Thereafter the 
big plug at the opposite end of the tank is 
removed and six pounds of calcium carbide 
poured into the chamber, filling the small 
cup attached to the plug with water before 
screwing same back in position. The water 
dripping on the carbide starts the genera- 
tion of acetylene, which streams into the 
water chamber till the gas pressures in both 
compartments are equal. Then generation 
stops for the time being. When gas is ad- 
mitted to the lamps the pressure in the big 
chamber falls off, resulting in some of the 
water being pushed through the tube, 
whence it falls in small drops on the car- 
bide, thus replenishing the supply of acety- 
lene until the pressure in the generating 
section is greater than that above the water, 
when the flow of latter through the tube 
ceases. 

As soon as the excess of pressure has 
disappeared owing to the call of the lamps 
on the tank, the flow of water begins again, 
etc. The gauge at the water end of the ap- 
paratus shows the falling level of the liquid 
so that it may be replaced whenever neces- 
sary; and the ashes of the carbide in the 
generating room do not remain on top of 
the fuel, but fall to the bottom of the tank, 
the valuable material always remaining ac- 
cessible to the water. The tank generator 
is provided with more than one refinement 
which promises a regular, automatic and ef- 
ficient supply of illuminating gas. 




Fig 3— Sectional view of Carbo-Light Acetylene 
Generator and Tank 
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Glenard Mechanical Starter 

STARTING the engine by cranking is an 
operation which has aroused the 
hatred of many comfort-loving autoists, 
and consequently every device put on the 
market and which claims to do away with 
this botheration is welcomed by number- 
less car owners and operators. Some of 
these devices, however, have failed to make 





L 









Fig. 4 — Glenard engine starter, working on purely 
mechanical principles 

good in actual service. There has been a 
pronounced demand for a starter working 
by purely mechanical means, which may be 
relied upon to work with unfailing cer- 
tainty. This end seems to have been ac- 
complished by the construction of the 
Glenard starter, product of the National 
Motor Device Co., 323 Michigan Avenue, 
Chicago, 111., which is seen in Fig. 4, and 
the simplicity of which is striking. The 
starter consists of a system of levers, and 
depressing the pedal fastened to the com- 
posite lever twists around the cross shaft 
to which it is attached, which in turn twists 
a second lever downward. The latter im- 
parts rotary motion to the first bevel pinion, 
driving another one mounted on an axle to 
which is connected another system of two 
levers. The end of the last lever is securely 
fastened into a sort of split brakeshoe fitted 
into the flywheel, which is, under ordinary 
circumstances, contracted by a spring, but 
is pressed against the inner face of the fly- 
wheel if a sudden lateral pull is exerted 
upon the end of the lever. Hence, the fly- 
wheel is turned over by the action of 
pressing down the pedal, and if the first ef- 
fort should not bring about starting of the 
engine, the second will do so. The pedal 
lever being a long one permits of easy 
starting, and at any rate the use of the foot 
is more comfortable than that of the 
hands, which necessitates an unnatural 
position of the entire body of the 
cranker. After the engine is started and 
the pedal left to itself, it will automatically 




return to its original position, and be ready 
for use whenever it will be necessary. 
Back-kicks are avoided, and by means of 
this device a woman or child may start a 
car with little effort and perfect safety. 



Sico Overheat Alarm 

INCORRECT timing, wrong mixture, poor 
cooling system, etc., are the causes of 
disaster, in that they favor overheating with 
its effects, such as scale formation in the 
cylinder jackets and such working condi- 
tions which in course of time will prove 
ruinous to valves, plugs and so on. The 
consequences of this nuisance being known 
to most autoists it remains but to signal 
them every time that the motor is in a state 
of overheating to make them so adjust the 
conditions that a more satisfactory perform- 
ance may obtain. Recognizing a disadvan- 
tageous situation and supplying a remedy 
are two things, but the problem has been 
solved in this particular case by a simple 
adaptation to the need of a small and corn- 




Fig. 6 — Sico Priming Cup and Overheat Whistle 
Alarm 




Fig. 5 — Stover positive-working pipe wrench 



Fig. 7 — Ballite Spark Plug, having no sparking 
points 



mon member of the engine, viz., the priming 
cup. 

The Sico alarm is shown in Fig. 6 on 
this page, and in its looks is fully alike to 
a regular pet cock such as is fitted into the 
cylinder head. The gasoline passage down 
from the funnel is intersected by a steel pin 
C located in the spindle A which on one side 
is of larger diameter to permit the hot 
gases from the motor to flow through the 
by-pass hole F into the space around the 
valve C seated at E. The valve spindle A 
is of brass and securely fastened to the 
steel pin at B, while G is a' plug which may 
be screwed more or less deep into the 
spindle A. The handle D permits of turn- 
ing the spindle and the pin inside of it into 
alignment with the gasoline passage. 

After the motor has been primed, D is 



brought into the position shown, while the 
by-pass hole F is located a little above the 
gasoline passage. When the motor heats 
up, the brass spindle expands at a quicker 
rate than the steel core, and bringing F 
into alignment with the gas passage allows 
the hot gases to flow to the valve C, where 
they heat up the brass spindle. This un- 
seats the valve, and the current of hot gas 
coming from the motor passes through the 
space under the valve and expanding into 
the hollow handle D produces a whistling 
sound. Screwing the plug further in raises 
the temperature, at which the signal is 
given, while a slight turn of the handle 
closes up the by-pass F. Thus the device 
combines the faculty of a priming cup with 
that of a thermostat. It is constructed and 
marketed by the Shore Instrument & Man- 
ufacturing Company, 555 West Twenty- 
second street, New York. 



Positive-Working Pipe Wrench 

ONE of the most important tools in the 
autoist's kit is the file, and almost 
next to it in importance ranks the wrench. 
Among the many styles of wrenches used 
for the various purposes the pipe wrench is 
destined to do the hardest work. Strong 
and sensitive, it must not be too much of 
either. The right proportion of these de- 
sirable properties is said to reside in the 
Stover pipe wrench, which is illustrated in 
Fig. 5. Quickly adjusted, it grips the pipe 
securely, and neither slips nor locks upon 
same. Owing to the bevel of the movable 
member of the wrench it cannot crush the 
pipe, and while it holds the latter as long as 
it is wished, a slight pressure of the finger 
serves to instantly release its grip. It is 
made by the Wright Wrench & Forging 
Co., Canton, Ohio. 



A New Spark Plug 

ANEW spark plug — the Ballite — put on 
the market by the G. A. Walker Ma- 
chine Co., of 51 Chardon Street, Boston, 
Mass., is shown in Fig. 7. It has a porce- 
lain core which is of a very high electrical 
resistance, and a unique packing system has 
been devised by the makers to prevent short 
circuiting as well as leakage of current. 
The metal core of the plug terminates in a 
ball securely embedded in the porcelain, 
and this arrangement makes wire electrodes 
with breaking, sooting and burning troubles. 
The base of the packing nut is bored 
through, forming three vents, constituting 
an outlet for foreign matter after every ex- 
plosion, thus including in the device the 
self-cleaning feature. Whatever amount — 
it surely will not be a large one— of soot 
should accumulate in course of time, is 
easily taken off by a wire or brush run 
over the ball. The spring around the ter- 
minal post is screwed down as far as it 
will go, using the hand for this purpose, 
and this process insures the proper position 
of the plug at all times. 
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Seen in the Show Window 



ONE of the refinements that will add 
greatly to the sport of participants of 
club and sociability runs, college grad- 
uates, baseball fans, etc., is the carry- 
ing of a pennant or two on the automobile. 
But as automobiles are being constructed at 
this time, such enthusiasm is not taken in 
account, and it was left for the Bon Tour 
Manufacturing Company of Cobleskill, N. 
Y., to offer to the automobiling public the 
Bon Tour Pennant Holder which is illus- 
trated at (AE). The device is low priced 
and as simple as can be, in that a sleeve is 
slipped around one of the vertical rods of 
a windshield of the type shown, while the 
pennant is attached to the flag-pole which 
goes with the sleeve. 



COMPETITION from other types of 
horns has greatly stimulated the mak- 
ers of hand-operated signals during the last 
few years, and as an example of the devel- 
opment thereby brought about the Nonpa- 
reil horn is here offered (AF). Its tube 
connection is of brass, but a black or nickel 
finish may be supplied, if the customer so 
desires, and it may be said that the looks of 
this horn are no less uncommon than those 
of its non-mechanical rivals. The sound is 
in harmony with the instrument's exterior, 
so that it will fill the requirements of many 
automobilists. It is made by the Nonpareil 
Horn Manufacturing Company, 75 Wooster 
Street, New York. 



THE fact that sparkplugs, hot or cold, 
ought to be removed only by means 
of suitable tools has been acknowl- 
edged by wise autoists long since, and as a 
consequence of their understanding numer- 
ous types of wrenches and spanners have 
been offered to the public for the purpose. 
They who go in for strong and substantial 
construction will be prone to consider the 
tool shown at (AG) for this work, the de- 
vice illustrated being the socket wrench 
made by the Frank Mossberg Company, of 
Attleboro, Mass. The type shown fits a plug 
of standard make, the opening of the wrench 
being 29-32 inch at the unpunched end. 



CONSCIENCE is a commodity which is 
sometimes not to be bought at a low 
price, and as some people lack the 
price as well as the goods they do not hesi- 
tate to avail themselves of such opportuni- 
ties which a wide-awake conscience would 
forbid them to use. The coming of the au- 
tomobile has made things better in one way 
and worse in another, since it offers some 
egotists quite a chance to use a machine for 
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(AE) Detachable holder for carrying a pen- 

nant Oil an automobile 

(AF) The Nonpareil hand-operated signal 

(AG) The Mossberg spark-plug wrench 

the "joy rider" 

(AH) Circumvents the "joy rider." 

(AI) Types of asbestos gaskets designed to 

overcome leaky joints 
(AJ) National storage battery furnishes cur- 
rent for various purposes on an automobile 



their private affairs without holding title to 
the car. But there is a way of restraining 
the abusers of a machine, and that is to so 
lock its mechanism that the motor may not 
be used to drive the car. The transmission 
being the link between the engine and driv- 
ing wheels, it seems to be the best thing to 
lock the gear-shift lever in such a position 
that no power can be transmitted to the 
wheels as long as the gears are kept out of 
mesh. One simple and effective way to do 
this work is by the use of the Parker auto- 
mobile lock (AH), one jaw of which is 
rigidly fastened to the quadrant, while the 
other may be turned upward around a 
hinge, leaving the transmission lever free 
to be moved or secured to the fixed jaw by 
means of a Yale lock. The makers of this 
lock, the Parker Automobile Lock Com- 
pany, of 117 Chambers Street, New York, 
supply two keys with each lock. 



LEAKING joints are one continuous 
source of trouble in engineering, but 
where flanged pipes have to be put against 
each other, it is a mathematical certainty 
that water, air or gasoline will be lost un- 
less a suitable packing is used to make the 
joint tight. The Cincinnati Gasket & Pack- 
ing Company, of Cincinnati, Ohio, manu- 
facture many types of such fittings, various 
materials being used for the various pur- 
poses, ranging from fibrous metallic packing 
for steam pipes to plain or multiple gaskets 
made of copper, plain or perforated, or in 
many cases of asbestos. The latter is 
equally impenetrable by water, gases and 
heat, and therefore is well fitted for most of 
its applications along this line. The Triple 
gasket and the Trinity gasket are shown 
at (At), they being of the standard quality 
characterizing the output of their makers. 



THE customary way of using elec- 
tricity is to buy it from a central 
station or garage and keep it in a 
storage battery for use in the night. An 
efficient accumulator used in conjunction 
with tungsten lamps is a good way to prove 
one's modern ideas in the operation of an 
automobile, and among the many excellent 
designs of storage batteries now to be had 
the National is seen in the illustration at 
(AJ). A battery, if a large enough size is 
used, may be utilized not only for illumin- 
ating the path of the car, but to throw some 
light on the speedometer as well, and where 
an electric sound signal is installed the bat- 
tery will furnish the energy to actuate it, 
too. The type of accumulator shown is 
made by the U. S. Light & Heating Com- 
pany, 30 Church Street, New York. 
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Sampson 35 




The Trinity of Excellence 



Comfort means unalloyed 
— — ■ — pleasure in motor- 
ing. If your back aches, or your 
limbs become cramped after a few 
miles, you cannot feel the real 
motor exhilaration. Neither can 
y<^*j enjoy the scenery, no matter 
■ picturesque, if you have a 
sutch in your side, due to sitting 
in an unnatural position. 

In the Sampson 35, nothing that 
affects your comfort has been over- 
looked. A roomy tonneau, seats 
at the proper, scientific angle — 
padded with real hair — resilient 
cushion springs, seats the correct 
distance from the tonneau floor, 
and ample leg and foot room are 
a few features of this car. 

Mechanical advantages which 
contribute to comfort, are a long 
wheel-base, large wheels, long flat 
springs, a low and safe center of 



gravity, a silent motor and trans- 
mission — all properly related — in 
fact the Sampson 35 is so comfort- 
able, it is like riding in a Pullman, 
no jars. 

Beauty °^ " ne > material and 
— — finish marks the 
Sampson 35. Any owner would be 
proud of it. The beauty of the car 
is apparent — highest quality finish, 
and straight, symmetrical lines. A 
glance will demonstrate the truth 
of this assertion. Exact knowl- 
edge of the demands of good taste 
gained through 15 years' experi- 
ence in selling has refined the 
Sampson 35 until no car at any 
price excels it in grace and beauty. 
The long, low, straight lines speak 
for themselves — for beauty. So 
will the finish — the mahogany dash 
and rails, and upholstery, and 
similar details. 



Strength —and speed, too— as 
typified by a United 
States armored cruiser — the Samp- 
son 35 has both. It is as strong 
and enduring as a first-class war- 
ship, only swifter. The same 
careful detail that marks naval 
construction is evident in the 
building. 

The materials in the Sampson 35 
are the selection of sixteen years' 
experience in motor car building 
— the workmanship, the develop- 
ment of sixteen years' experience 
in organization and manufacture. 

Built under such auspices the 
Sampson 35 could hardly fail to 
be staunch and able to meet the 
demands made upon it. Its design 
is right from the tubular radiator 
to the full-floating rear axle. 
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The Alden Sampson Manufacturing Company 

Division of U NITED S TATES M OTOR Q QMPANY 

Broadway and Sixty-first Street New York City 



PUBLISHED BY THE CLASS JOURNAL COMPANY, 231-241 >V. 39th STREETS NEW YORK CITY 




BETTER LAMP SERVICE 
MORE LIGHT 
LESS GAS 





BURNERS 

CAN YOU ASK FOR MORE? 



THEN 



GET 'EM TODAY-AT YOUR DEALER 

PAUL J. KRUESI, Sales Manager 

American Lava Co., Chattanooga, Term. 
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"There goes the best 
car built in America 3 



How often you hear that expression among men 
who really know motor cars. 

Time was when, if you asked three or four auto- 
mobile men to name the highest class American car, 
you would have received as many different replies. 

Today if you ask this question of three or four 
well-informed men, probably two, and possibly three, 
will answer, " LOZIER." Everywhere you find this 
striking unanimity in assigning LOZIER first place. 

Talk With Men Who Know 

The man who knows is the man who has owned 
several cars— the man who puts his car to the severest 
touring uses. He is the man who tours far from the 
beaten track; who takes his car through unfrequented 
parts of Europe; whose annual mileage runs into 
thousands; who demands ceaseless, unfailing service. 

These are men who know, and they recognize 
LOZIER supremacy. 

You also hear LOZIER termed "The best car in 
America" by men in the trade — dealers, engineers, 
salesmen for other cars, managers of garages, officers 
of tire and accessory concerns. 

The opinion of such men is the strongest endorse- 
ment; worth more than the experience of a man who 
has owned but one or two cars. 



Never Marketed a Mistake 

Most of the designers of medium-priced cars, if 
asked to pick out the best American car, would un- 
hesitatingly name the LOZIER. Its worth has been 
proven by its consistent performances and by the fact 
that LOZIER has never marketed a mechanical 
nuttake. 

They know that LOZIER led in America in the use 
of improved features now recognized as standard — 
such as fore-doors, 36-inch wheels, ball bearings, 
long wheel base, four-speed transmission, multiple 
disc clutch, Bosch magneto, double ignition, etc. 

First Place Won by Merit 

LOZIER'S enviable position was not won by any 
sudden jump into popularity. It was rather the 
result of causes slowly working toward this end for 
years. 

But gradually its repeated successes in the great- 
est contests and its unfailing satisfaction in owner s 
hands have established its reputation as America's 
highest-class car. 

Today wherever you find people of wealth and 
discrimination — on city streets, at the clubs, the sea- 
shore, or the fashionable resorts — there. , in increasing 
numbers, you find them driving the LOZIER. 



The Agency for the Lozier Car is a Valuable Asset. Correspondence 
Solicited with Responsible Dealers in Any Unoccupied Territory. 



1912 Model* f /""\ •"7117 1"* JkK ATAD sOsf"\ Lozier can are built 

6cyl., SI h.p., $5000 lAj £. IKK IVlW I UK I. II «" two chaw only- 

4cyl., 46 h.p., $4700 & X^W, <(> cylinden and foar . 

7 Style, in Bodie. p. Q. Box 718, DETROIT, MICH. "»•- *•*'»• 
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SEND FOR OUR 1911 BOOKLET 

"Whitney" 
Chains 

required on chain 
driven vehicles. 
The most up-to- 
date and com- 
plete book of 
its kind ever 
published. 



W 



When 
making 
replacements 

try a "Whitney" 

Chain and get 
acquainted with 
its merits. 



o 



THE 

WHITNEY MFG. 

Hartford, Conn. 
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A SHORT STORY 

For Speedometer Users 




ALMOND FLEXIBLE CASING 



Use Almond Flexible Speedometer Cas- 
ing to protect the shaft and lessen your 
Speedometer troubles. 

Strain, Jar and Rust Proof. Insures 
proper and positive protection to shaft 
under all conditions of service. Substantial 
construction with the necessary flexibility. 

Especially designed and made to increase 
Speedometer efficiency. 



Used and Endorsed by Hoffecker Speedometer Co. 
IS YEARS MANUFACTURERS OF FLEXIBLE TUBING 

T. R. ALMOND MFG. CO. 

Ashburnham, Mass. 



BULLET PROOF 



HERE is the simple, logical way of elimi- 
nating punctures and blow-outs. A 
heavy woven webbing slipped between inner 
tube and casing, and held in place by pres- 
sure — No bias places to pinch — Will not 
heat — Conforms to shape of tire. 

Our great success has inspired imitators, 
see that every foot bears our name. 

"Just as if the inner tube 
were that much thicker." 

Delivered direct to any address, charges paid, on receipt of price 



PRICE FOR ONE TIRE 

28 x 3 or 34. $1.5(1 

30 x34 1.60 

32 x 34 1.70 

34 x 3 J 1.80 

34 X 4 2.43 

36 x 4 2.57 

Send lor Booklet R. 



"You can pay more but you cannot 
get better protection I" 

WABAN WEBBING CO. 

207 Essex Street, Boston, Mass. 

Agents wanted in unoccupied territory 



Wyman & Gordon Co 48 

Whiting Motor Car Co 72 
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■ Remittanceshould accompany copy* 
lies f or w arded if pos tag e is furnished. 




Cars for Sale 



A B A ROM N— Woods Electric Outslde- 
« Driven Landau. Body Just like new, In- 
side and out. Batteries and motors in per- 
fect running condition. Price only 1200. 
Just the thing for livery work. Chicago 
Motor Car Co.. 2S59 Mich igan Blvd., Chicago. 

A NEW 1911 Matheson Silent Six, 50 H. P., 
any style body desired. A great reduc- 
tion from net price. New 1911 Pennsylvania 
52 jfz p - Quinby 5-passenger Touring body. 
$2,500. Regular price, 13.500. 25 H. P. Penn- 
sylvania, $1,600. Regular, $2,500. Several 
used cars and demonstrators slightly used at 
very low prices. All above cars equipped 
with our light weight aluminum bodies. 

J. M. Quinby & Co., 

Newark, N. J. 



A PACKARD Roadster, 30 -horsepower, 1909: 

« fully equipped, guaranteed In Al con- 

2oi9 n; r , un less than 8 ' 000 miles. Price, 

fH 00 ;, , ^. m - Burk - 301 w - G'rard Ave. 
Philadelphia. 



A RAMBLER 64 T. (1911), new; also an El- 
" more model 25 touring; been used for a 
rew demonstrations, but in perfect condition 
and like new. Both cars fully equipped and 
, 1 be 8 ° ld at a substantial reduction to 
close. W. A. Root, Bennington, Vt. 



A LM °ST New Lane 7-pass. 1909 touring 
Z , ca r < ate amer), perfect condiUon; $700 
takes it; we got it in litigation. F. H. Rowe, 
301 Tremont Bldg., Boston, Mass. 



AN early 1908 Pierce Great Arrow Car, in 
. JS^S 1 condition. Specifications: 
4 Cylinder, 40-45 H. P. 
7 Passenger Body. Newly Painted. 
Color, Wiley Wine deep. 
New Top. 

Banker, Double fold. Glass Front. 
All new tires on car. 
2 extra new tires. 
4 extra inner tubes. 
Prest 0 gas tank. 
Prest 0 air bottle. 
Full set of tools. 
Hartford shock absorbers. 
Everything perfect. Will sacrifice if sold 
at once. 

Keystone Auto Co., 
Titusville. Pa. 



A TTE NTIONl Do you want to buy or sell 
" an automobile? Good condition; guar- 
anteed quick action. Josephine Ayres Ex- 
change, 31 West 125th st, New York. 

A TTERBURY m-ton truck; also 1,500-lb. 
** delivery wagon: both good as new and 
great bargains. La Due-Carmer, 737 7th 
ave.. New York. 

A U T° for 8ale at a bargain. Ford run- 
f* about, almost new, fully equipped and 
in perfect condition, for $275; fully guaran- 
teed; write or wire for demonstration; if you 
want a real good car act quickly. F Fred- 
erlck, 504 West 148t h St., New York City. 

A UTOMOBILES— Over Four Hundred Bar- 
** gains; $95 upward; all guaranteed; 
shipped freight prepaid. Write now for 
latest Illustrated bulletin. Motor Car Ex- 
ohange, Dept. A. 213 W. 125th St., New York. 

T5ARGAIN — Beautiful seven-passenger Ral- 
*■» nler touring car, fully equipped; has 
Bosch high-tension magneto, windshield, 
*landrau cape top, five lamps, Prest-o-Llte 
tank, horn, tools, etc.; recently overhauled 
and warranted by owner in perfect condition; 
sacrifice. $550. See Foreman. Glen Cove 
Trucking Co., 435-437 East 23d St., New York. 

TJAKER electric runabout; In good condi- 
■*-» tion; new top; good tires; fine for use in 
city; owner leaving town, will sacrifice for 
$125.00. Call after 6 p. m. J. L. Hines, 1501 
11th st.. N. W., Washington, D. C. 

BEST offer before Saturday takes seven 
passenger 1907 Haynes touring car. 
Haiss, 141st st. and Rider av., New York. 



B 



UICK light delivery truck, 1310 model, 1,000* 
pounds capacity; in use every dav Roll 
for $500.00 cash; need larger tru k. Box 12 
care 1'he Automobile. ' 



rHALMERS 30 Roadster with single rum- 

B Mente. 1210 Second National Bank Bldg., 
Cincinnati, O. 



r»ARTERCAR Truck, full panel body, 1,500 
»m 1. c , apaclty : u , s ed for demonstrating; 
wiU s ^!«J es8 agent's discount. Ingram & 
Ryon, 140 8 Atlantic ave., Atlantic City, N. J. 

C. & < a «f. UTC l COMPANY— Reliable dealers 
rf*. ln all makes of pleasure and commer- 
Z£ 1 jS. a ' s V bu ? n F 8ell| nK and exchanging; all 
vehicles handled by us strictly guaranteed 

«i r oF reS J ente 4- , C V,£ G - Auto Co - «» West 
43d St., New Y ork City. 

piVE-PASSENQER Hotchkiss touring car: 
o ,L e * tras : any demonstration. P. O. 
Box 103, Rockaway Beach, N. Y. 

"COR SALE— ($150) Autocar runabout, in 
T. good condition; I will demonstrate. Dr. 
Mangan, Central Falls, R. I 



pOR SALE, two 1910 Darraco Taxicabs; al- 
j . "I 0 ! 4 , new .- on,y U8ed 8lx months. Quick 
detachable rims. Cheap to quick buyer 
i^ n \ on ^, Ho " ae Garage, 218-225 S. Warren 
.Street, Trenton, N. J. 

"COR SALE— Croxton French Type 30 Road- 
, Bte l}. v l ry fast and ln first-class condi- 
tJX' M , ente ;, 1210 Second National 
Bank Bldg, C incinnati, O. 

F OR , SALE— Stevens-Duryea Little Six 
i„»i TouHnB ^ Car: exce »ent condition; exami- 
nation and demonstration can be had by ad- 
dressing P. O. Box 130, Washington, D. C 



T7OR SALE CHEAP— One Premier 1910 6-60 
To™ P los ?,- c °uP>ed Clubman; run less than 
1,200 miles; all four (4) tires on this car 
practically new; also four (4) new casings 
and tubes extra. 

Tire holders. 

Tire covers. 

Presto lite tank, 

1 set Weed chains never been on. 
Clock, 

$75.00 Warm speedometer, 

$50.00 Cox windshield, 

Top and slip cover. 

Klaxon horn and storage battery, 

First-class condition, 

Demonstration one mile or a thousand. 

Original cost, $4,260; 

First certified check for $2,000 takes It. 

A. H. Hanna, 

Troy, N. Y. 



ITUPMOBILE In perfect condition; has not 
run over 600 miles and it is practically 
new. Must sell quickly as I need the money. 
$400 takes It. Address H. W., 239 Hooper 
St.. Brooklyn. 

T ATE 1909 National runabout, 60 h.p., 6 
cylinder; guaranteed perfect; has 191) 
Bosch dual system. Harry Simmons. Al- 
bany, N. Y. 

T OCOMOBILE, 1909, Model I, 40, rebuilt at 
Locomobile factory March last; newly 
painted, new top and windshield; guaranteed 
like new car; price, $1,760. Will ship $100 
with order, balance sight draft. Reason, or- 
dered new 1912 Locomobile. Milton Flory, 
Bangor, Pa. 



T OCOMOBILE, Type E., five-passenger 
touring body, top, windshield, clock, 
speedometer, tires new, extra tire, 2 tubes; 
all in good order and ready for work every 
day. F. E. Tomlinso n, Bethel, Conn. 

T OZIER 6-cyl. touring car, 7-passenger; full 
equipment; run only one season; newly 
painted; fine condition; $2,000. A. L. Pattee, 
6 llencon St., Boston. 

Kir ERCEOES, fully equipped, perfect run- 
»* lng, slip covers, two top lamps, etc., 
$1,500. R. A. Humphreys' Sons, Philadel- 
phia. 

MERCEDES USED CARS at Reasonable 
Prices — Daimler Import Companv, 751 
5th Ave., New York, offer 35-h. p. and 45- 
h. p. Chassis Touring Cars and Limousines, 
in good running order. Telephone, 5946 Plaza. 

JOl O DEL S Ford runabout for sale; perfect 
condition; top. slip cover, speedometer, 
windshield, clock, gas generator and lamps, 
Hectrlc horn and bulb horn; $300; will be 
shown and demonstrated. Newton Wood- 
ruff, til nil side ave., Nutley, N. J. 



]W 2 2-cyl., air-cooled runabout; latest 
*»* model; brand new; price, $225 to quick 
buyer. Address W. H. Chambiln, Middle- 
burg, Va, 

■RJEW 1910 Stanley runabout, with rumble 
*' seat and speedometer; price. $500. Ad- 
dress H., 150 North Arlington ave.. East 
Orange, N. J. 

QVERLAND, 1910, five-passenger, type 42- 
rr *0 h.p. ; U8e( j on i y slx months; price, 
$900; also Autocar Runabout, type 15; price, 
$400; both fine condition. Nathaniel Wise 
Co., 79th st , East River, 9 to 12, New York. 

rvNE 1910 Elmore, fully equipped; has not 
w been run over 1,500 miles, as good as 

new. 

One 1911 Cadillac in first-class shape; has 
been run less than 4,000 miles. 

One 1910 Demi-Tonneau Cadillac, • fully 
equipped. 

For further particulars address, 

F. E. Lockwood & Co.. 

39 Wall Street, 

Norwalk, Conn. 

AVERLAND, Model 56. 1911, run about 1,800 
v ' miles and in perfect order; beautiful 
"racy" design and in looks as well as ln 
power plant as good as new. Tires in per- 
fect condition. Original cost, $1,300. Reason 
for selling, want larger car. Attractive price 
to buyer. P. O. Box 32. Times Sq. Sta,, New 
York. 

"PERFECT running cars, equipped: 

■*• 1908 Autocar 5-passenger $550.00 

1907 Peerless 5-passenger 850.00 

1908 Packard 7-passenger 2,000.00 

1907 Toledo (new) 7-passenger 1,000.00 

Prospect Garage, 3 Prospect Park West, 
Brooklyn, N. Y. 

PACKARD 1909 "30" touring car, in excel- 
lent condition; sell cheap. Waring, 334 
5th ave., New York. 

■plERCE -GREAT ARROW, 1907, 45-h. p. 
* semi-limousine; thoroughly overhauled 
newly painted; guaranteed in first-class con- 
dition. Address "H. C," care The Automo- 
bile. 

POPE- HARTFORD, 1907, Cadillac, 1907, 
touring cars, Reo runabout, all thorough- 
ly overhauled and in perfect condition, at 
low prices. Communlpaw Motor Car Co., 
2395 Boulevard, Jersey City, N. J. 

POPE-TOLEDO 40 can be bought cheap. 
Hutchins Car, care Blanchard, 342 Flat- 
bush Ave., Brooklyn. 

RANIER 1911 model, new car, fully equip- 
ped; good reason for selling. Write for 
particulars. "Ranler," care The Automobile. 

RAMBLER Touring Car, Model 34; full 
equipment; will be sold at a sacrifice to 
close estate. Loppacher, Bloomfield, N. J. 

RAPID Truck with 20-passenger bus body 
attached, also lH-ton freight body to 
fit the same chassis. Write Box 1000, care 
The Automobile. 



USED CARS That Merit Your Considera- 
tion. 

We are offering some very attractive prop- 
ositions in '08, '09 and '10 five and seven- 
passenger four and six-cylinder Thomas cars, 
factory rebuilt and reflnlshed, and backed 
by our guarantee. 

Also some earlier Thomas models, as well 
as cars of other manufacture. Obtain our 
prices — they are sure to interest you. Per- 
sonal Inspection invited. Inquiries will re- 
reive prompt and courteous attention. 

Used Car Department, 

E. R. Thomas Motor Car Company, 

1200 Niagara Street, 

Buffalo, N.'Y. 



REBUILT Demonstrating Cars. — We have 
just rebuilt several demonstrating 
cars. Models 35 -A and B, both open and 
fore door, and Forty-C, M and N, which 
have been put ln excellent condition, and 
which we will sell at a bargain. Some run 
less than 1,000 miles, none over 2.500. Some 
have new trimmings and tops, others refln- 
ished. 

Some very choice cars cheap. 
The Ohio Motor Car Company, 
Cincinnati. O. 
(Address Department A.) 
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REO 6-seat touring car, In perfect running 
condition; 1 Bulck 5 -seat touring car. 
In good running condition; will sell cheap; 
any -reasonable offer entertained. M. A. 
Lewis & Co., 109 6th St. N.W., Washington, 
D. C. 



WAVERLY Electric Top Runabout In fine 
order, all overhauled and newly painted, 
at a great bargain; $225. J. M. Qulnby & 
Co., Newark, N. J. 



WHITE STEAMER, 7-passenger, In perfect 
order. C. Gordon Neff, Cincinnati, Ohio. 



WHITE Steamer Roadster, 1908, in excellent 
condition; just overhauled and painted; 
price, $600. Gaius Hubbard, Providence, R. I. 

WILL exchange 60-horsepower Stearns 
roadster, equipped with new top and 
speedometer, for any kind of good touring 
car; must be in Al condition. Address Man- 
ager, The Auto Owners' Supply Co., 1905 
14th St., N. W., Washington, D. C. 



2 -CYLINDER REO, $100; Reo runabout, 
$375; one 5-passenger Buick, $240; Bulck 
runabout, model 10, $330; 4-cylinder run- 
about, $325. Louis Lesch, 8 Hill St., 'Phone 
S49L, Morrlstown, N. J. 



2 FORD Landaulet Taxicabs; 1 Aerocar 
(Touring)— all in good condition; $300 
each. J. A. Hudson, New Haven, Conn. 



3 PASS. ATLAS CAR, in perfect condition; 
top, wind shield and speedometer; new 
tires; very low price. C. A. Wlgmore, S. W. 
corner Juniper and Cherry, Philadelphia, Pa. 



6 -CYLINDER PEERLESS, just overhauled 
and painted; completely equipped, in- 
cluding extra shoes, tubes, chains, all in 
first-class condition; a bargain, as it must 
be sold; make offer. Wm. C. Gribbln, 250 
E. Main st., Lexington, Ky. 



f QHQ CHALMERS touring car for sale, with 
>7\Jy full equipment; a bargain. Address 
Linkroum Automobile Company, 239 Halsey 
St., Newark, N. J. 



f Qf A OLDSMOBILE touring car and 1910 
>7>\J Oldsmoblle close-coupled; for sale 
at very attractive prices; these two cars 
have been overhauled and repainted, and 
have been driven under 8,000 miles; get the 
details. Address A. T. Herbert, Anderson 
St.. Hackensack, N. J. 



f Of n MODEL F, REGAL 30, five-passenger 
>7>\i touring car; top, glass front, speed- 
ometer clock, Jericho horn and tire irons; 
guaranteed in A-l condition; a rare bargain. 
For the right price call on Elizabeth Auto- 
mobile Company, 14 Westfield ave., Eliza- 
beth, N. J. 



f Qf (\ RAMBLER, run less than 1,000 miles; 
*7>U fully equipped; elec. lights; price 
right. Cleveland Regal Sales Co., 2405 Euclid 
Ave., Cleveland, O. 



mf WHITE gasoline car; exceptionally 
* fine condition, with full equipment; 
represents $2,200 outlay; will take $1,650 
cash; delivery in about 30 days: am getting 
larger car. 360 Rockefeller Bldg., Cleve- 
land, Ohio. 



(Off MODEL, Flanders Suburban, 4-pas- 
>y>y senger; detachable rear seat; like 
new; run less than 1,200 miles; cheap. Box 
4, care The Automobile. 



Cars Wanted 



RUNABOUT wanted, three-passenger 1910 
or 1911 Packard runabout, 18 or 30 model, 
fully equipped. If you wish to sell answer 
at once, stating condition and lowest price. 
Address "A B. C," care The Automobile. 



WANTED — Auto, late model; exchange four 
Babylon, L. I., lots. H. Oldfield, Verona, 

Pa. 



WANTED — 1909 or 1910 seven-passenger 
Franklin H; any old condition; must be 
cheap for cash. Address "H," care The Au- 
tomobile. 



WILL trade for auto and difference 160 
acres pine timber land, 2 miles from 
railroad and Cass City, Tex., Cass Co.; part 
been cultivated. J. M. Overstreet, 1519% 
Main, Dallas, Tex. 



Parts and Accessories 

FOR SALE 



ALUMINUM MATTING. 
Replace that worn-out matting with 
Pyrma Aluminum Matting. 
Send for samples, etc. 
Metallic Automobile Matting Co., 
287 Mill St., Rochester, N. T. 



ATTENTION, E-M-F OWNERS. 
The Flanders Oil Check will stop all side 
splash of oil on E-M-F cars and keep wheels 
free from oil. Any one can put on in ten 
minutes. Delivered for $1.25 cash with order. 
W. G. E. Flanders, 24 Buell St., Burling- 
ton, Vt. 



BARGAINS — A lot of 200 assorted Glass 
Fronts. Bought on mortgage sale. Will 
close out at $12.00 each; all kinds and makes. 
50 of them hydraulic made to sell for $35.00. 
Others at $8.00 and $10.00; big discount to 
dealers. Also a few 4-cylinder Bosch Type 
Comet Masnetos at $35.00 each. 4-cylinder 
Jacobs & Brandon colls with magneto switch, 
$15.00 each. 2-cylinder Duplex coils, $8.00 
to $10.00. Brass bumpers, $5.00 each. Will 
ship C. O. D. upon receipt of $2.00. 
Bascom Auto Supply Co., 
31 Stanhope St., 

Boston, Mass. ( 



BUICK, model 10; owners, learn what bet- 
ter control means by equipping your car 
with a set of F-B automatic clutch releases; 
tney make motoring an added pleasure. The 
F-B Co., 1430 Marlon St., Columbia, S. C. 



E-M-F OWNERS— The APCO Valve Stem 
Adjusters will make your motor quiet. 
Price, $1.50 per set of eight. Auto Parts 
Co., Park Place, Providence, R. I. 



pORD OWNERS, 

Attention ! 

Magneto Lighting Outfit, $5.00; Parabolic 
Reflectors, $5.00; Elevated Timer Brackets, 
$8.00; Transmission Case Oil Gauge, $1.50; 
Valve Stem Adjusters, $1.50; Valve Spring 
Covers, $3.60; Muffler Cut-out (complete), 
$1.60. 

At your Ford Dealers, or sent prepaid on 
receipt of price. 

Auto Parts Co., Providence, R. I. 



FOR SALE — Woodworth Treads, tire pro- 
tectors, size 30x3%, never used; cost $28; 
will sell for $15. J. W. Darrow, Chatham. 
N. T. 



FOR SALE, Cheap — New 4-Cylinder Motor, 
Remy magneto and clutch. F. E. Alford, 
Goshen, Ind. 



FOR SALE — Forty barrels high-grade Auto 
Cylinder Oil, all or part, 20c gallon. 
Sample sent on request. Address Box 932, 
care The Automobile. 



GASOLINE Engines and Parts. Send for 
list. "Mail Order" Garage, 3 Fox St., 
Bridgeport, Conn. 



HEATPROOF PAINT will adhere to ex- 
haust and muffer, is acid, oil and gas- 
proof, will protect the metal from the heated 
gases. The only paint that will adhere. 
Costs 40c. gallon to make, and the formula 
costs $1.00; money hack if not as described. 
Sample pint by mall, 50c. E. R Stowell, 
Portland, Indiana. 



HIGH TENSION two-cylinder Bosch mag- 
neto: cost $70: will sell for $25. Henry 
Pokorney, 1718 Bellfontalne St., Indianapolis, 
Ind. 



LICENSE PADS 
And numbers for the trade; neatest and 
cheapest. Ask Department O for sample. 

A. P. Stillman, 124 Chambers St., New 
York City. 



LIGHT your car with the Hubbell Gaa Gen- 
erator at one-tenth the cost of a gas 
tank and one-half as much to install; sold on 
money-back guarantee. Hubbell Engineering 
Co.. Columbus. O. 



REPAIRMEN AND OWNERS— A set of 12 
hand -forged and tempered chisels and 
punches, 4" long, made of the best Jessops' 
tool steel In roll, $2.00. Set of 12, 6" long In 
roll, $3.00. Blrnie & Brandes, Rome, N. Y. 



RADIATORS, hoods, mud guards, metal 
dashes, gasoline and water tanks. If 
building or remodeling a car it will pay you 
to write us, as we lead in this line. Auto 
Sheet Metal Works, 2230 Michigan Ave., Chi- 
cago, HI. 



SPECIAL Bodies. Seats, Etc., Etc.— Ford, 
Maxwell, Bulck, Brush, Reo and Over- 
land owners, write us at once for Catalog 
"C." Grand Haven Auto Body Co., Grand 
Haven, Mich. 



SI RENO horn, in perfect condition, for 
sale; price low. Milton Simon, 687 Main 
st., Hartford, Conn. 



THE habit of success comes to the agent 
who sells a good thing. Write Bon Tour 
Mfg. Co., Cobleskill, N. Y., for the snappiest 
Automobile specialty on the market. Heavy, 
polished brass Pennant Holder with 18-lnch 
brass staff. Attached Instantly to wind- 
shield or other positions without tool. Every 
motorist wants it. • $1 singly, $2 a pair. 
Samples on receipt of price. 



THE EDESON Dry Compound Fire Ex- 
tinguisher. 

The most effective fire killer— any child 
can handle it. 

It will overcome burning benzine, gasoline, 
alcohol, oil, varnish, or any reasonable fire, 
no matter what ,the burning material may 
be, without injuring the finest fabric. Regu- 
lar price, $2.50; our price, $1.00. Phonograph 
Record Exchange, 353 West 59th St., New 
York. 



WANTED— Every motorist to test "Myhtib" 
Tire Preserver at our risk; saves 50% 
of tire expense; write for special offer. 
Agents wanted. Myhtib Rubber Tire Pre- 
server Co., Inc., 377 Asylum St., Hartford, 
Conn. 



4CYL. MOTOR, opposed, $90; 4-cyl., up- 
right, $75; 2-cyl. motor, air cooled, $40; 
transmissions, new, $12; shaft-drive axles, 
$50: 28x3 wheels, with new tires, $10.60 each; 
other sizes in stock; pressed steel frames, 
$12; get our list. Auto Parts Co., 517 Jack- 
son boul., Chicago, 111. 



1 nnn GUARANTEED $2 nickeled pocket 
ammeters for testing batteries; in 
chamois leather cases, 25 cents postpaid; 
stamps taken. Auto Repair Co., 521-23 W. 
144th St., New York. ' ' ' ' 



Parts and Accessories 

WANTED 



STEAM Auto Boilers bought, sold and re- 
paired. Lucas & Son, Bridgeport, Conn. 

WANTED — Four Truffault Hartford Shock 
Absorbers, standard model, in good con- 
dition; late model. Holden & Tucker, Chris- 
man, 111. 



Business Opportunities 



FOR SALE — One of the best cycle and auto 
businesses In the country. Owner is Hi 
reason for selling. Auto, Box 336, Union, 
S. C. 



FOR SALE— 
Controlling or minority Interests in suc- 
' cessful and unsuccessful automobile manu- 
facturing establishments. 
Bert Clark & Company, 
The Rookery, 

Chicag o, 111. 

LARGE thoroughly equipped machine tool 
building plant located in Western Penn- 
sylvania has lately acquired additional ca- 
pacity beyond its needs and would like to 
take up the permanent manufacturing of 
some specialty in the automobile line. Ad- 
dress "Pennsylvania," care The Automobile. 



WANTED— $2,000 for Automobile Business, 
secured by automobiles. Address Box 
1817, Boston, Mass. 



Garages 



GARAGE and salesrooms for sale on the 
main street in a city 10 miles from New 
York. Building and lot, 50x100. included. 
Two agencies; 24 cars in storage; receipts 
over $25,000 first year. Address "Retiring," 
Box 938, care The Automobile. 

Advertisers 



WILL exchange shore cottage, good invest- 
ment, or well secured 6 per cent, mort- 
gage for 1910 or 1911 auto in good shape and 
worth price. F. D. Shumway, 42 Church St., 
New Haven, Conn. 

Please men 



MAXWELL OWNERS— The Apco Valve 
Stem Adjusters will make your motor 
quiet. Price, $1.50 per set of eight. Auto 
Parts Co., Park Place, Providence, R. I. 
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POR SALE— Best located garage in Hudson 
* County; low rent, long lease and good 
paying business. Address "Garage, Box 2," 
care The Automobile. 

t. Knapp 
York. 

[ETAL GARAGE, touring car size, 1175, 
1 including windows and doors. John H. 
Taylor & Bro., Montclair, N. J. 



/"1ARAGES — Portable, permanent 
System, 123 Liberty St., New 



M 1 



Y°P K GARAGE, New York, first-class, 
* honest service, reasonable prices; near 
all depots, hotels, theaters. 36th St., near 
7th Ave., rear Hotel York. 



Repairing 



A T LA8T Broken Crankshafts, Crank - 
cases Flywheels, Gear Teeth, Cylinders 
successfully welded without warping or 
patching. Fully guaranteed stronger than 
new Payment may be made after testing 
weld. Atlas Oxy Welding Works. Rahway. 
N. J. 

AUTO Casings Retreaded for a limited time 
at the following prices: 
28x3, $4.50; 30x3<£, $6.00; 30x3, $5.00. 
32x3fc, 6.75; 32x3, $5.50; 34x3%, $7.50. 
32x4, $8.50; 34x4, $10.50. 
Sectional repairs in Casings and Inner 
Tubes Vulcanized at short notice. 
Jungklnd & Vogler. 
168 Chambers St., N. Y. City. 

A UTOMO BILE— Broken parts of any metal 
» welded and guaranteed. Welding Co., 8 
Noll St., Brooklyn, N. Y. Telephone, 401 
vv llliamsburg. 

A UTOGENOUS welding of broken cylinders 
*» and crankcases Is most expertly done by 
Waterbury Welding Works, 
\\ aterbury, Conn. 



PRICES ON RECOVERING. 

* Now Is the time for you to get your old 
tires repaired before the season opens up. 
Do not throw away your old tires. If the 
rims are good send them to us and have 
them retreaded. We have facilities for doing 
the work properly — "Steam Vulcanizing." 

Prices are as follows, heavy double cover: 

38x3 $6.00 32x3% $7.90 

30x4 10.00 36x4 11.60 

30x3 6.60 34x3% 8.10 

32x4 10.60 34x4% 14.10 

30x4% 7.00 36x5 18.70 

34x4 11.60 

Send them at once. A retreaded tire when 
properly done is far superior to a new 
second. 

The Batchellor Rubber Mfg. Co., Inc., 
182 Hudson St. New York City. 



THE BOSTON Brazing & Welding Co.. New- 
York Branch, 318-320 W. 48th St. Repairers 
of broken castings of aluminum, cast iron, 
steel, bronze, etc., all work guaranteed. 
Phone, Bryant, 1781. 

TTIRES REPAIRED — Automobile owners, do 
A you want your tires repaired and re- 
covered by the people who know how 7 Give 
us a trial and be convinced. Inner tubes 
vulcanized at short notice. Jungklnd & 
Vogler. 158 Chambers St., New York City. 
Telephone 3386 Cortlandt. 




PATENTS— C. L. Parker, Patent Attorney, 
f ex-examiner Patent Office, 986 G St., 



Washington, D. C. Write for Inventor's 
Handbook. 



Motor Cycles, Etc. 



lOTOTOR Accessory Manufacturers — When 
you are prepared to produce anything 
adapted to motor cycle use, write for our 
rate card. Paid circulation, nearly 8,600. 
Motor Cycle Ilustrated, Room 303, 51 Cham- 
bers St., New York. 



Situations Wanted 



CHAUFFEUR, college graduated (22) of 
moral character, desires position; ex- 
pert driver and able mechanic; reliable ref- 
erences given. Address C. C. Hoyt, Box 31, 
Marietta, Ohio. 

DESIGNER of motor trucks and touring 
cars is open for engagement; best ref- 
erences from well-known companies. Ad- 
dress "Designer," care The Automobile. 

pNGINEER from well-known automobile 
companies desires position with company 
manufacturing motors. Will guarantee to 
produce power increase over anything on the 
market. Address Box 28, care The Auto- 
mobile. 



FACTORY manager of large commercial 
truck plant, first-class designer; 14 
years' American and European experience; 
thoroughly familiar with all branches of au- 
tomobile Industry; a hustler and hard worker 
Is open for position either to take charge of 
factory or engineering department; best ref- 
erences; can develop best line of trucks in 
the market. Address "First-Class," care 
The Automobile. 



MECHANICAL ENGINEER and Designer. 
Technical graduate, thoroughly capable 
and experienced. Expert on design and con- 
struction of motors, pleasure and commercial 
cars. Extensive foreign and American prac- 
tice. Have designed well-known, high-grade 
successful cars. Member S. A. E. Now open 
for engagement with reputable concern. Ad- 
dress Box 8, care The Automobile. 

TfTANTED — Draftsmen, Machinists, Motor 
W and Chassis Assemblers, experienced on 
automobile work. Apply, stating previous 
experience and salary expected, to Fal Motor 

Co., Chicago, 111. 



Help Wanted 



A THOROUGHLY reliable, all-around auto- 
mobile repair man wanted. State salary 
wanted, experience and references. Sea- 
mans Garage, Glen Cove, Dong Island. 

SALESMEN Wanted — Big money made sell- 
ing a new Automobile Accessory, etc. 
Free samples. Write for terms. Crum- 
Wiley Mfg. Co., Decatur, 111. 



EXPERIENCED Automobile Accessory Men. 
Two travelers and two inside men for 
wholesale house in the South; give refer- 
ences, state experience and salary expected. 
Good position with fine chance for advance- 
ment for conscientious worker. Men ac- 
quainted with the tire business as well as 
the accessory end preferred, but must know 
accessory line. Want you at once— hurry 
Box A -20. care The Automobile. 

FOREMAN for automobile repair depart- 
ment. Must be a thorough mechanic 
and familiar with various makes of cars. 
No one but a competent foreman who has 
held that position and is capable of handling 
men need apply. Give references. Appli- 
cations will be treated confidentially. Box 
14. care The Automobile. 



SALESMEN wanted by a well-known house 
in the automobile trade to solicit orders 
on a new device extensively used on cars. 
Good Inducement and a money-making prop- 
osition to right party, who must be well ac- 
quainted with the Jobbing trade, dealers and 
garages. Must be a good talker and hustler. 
Reply to Box 200, care The Automobile. 

TfTANTED— Draftsmen, Machinists, Motor 
W and Chassis Assemblers, experienced on 
automobile work. Apply, stating previous 
experience and salary expected, to Fal Motor 
Co., Chicago, 111. 



Auto Instruction 



AUTOMOBILE INSTRUCTION, Individual 
road work and small group classes. Day 
and evening. Arrangements for out-of-town 
men. Booklet on request. West Side Y. M. 
C. A. Automobile School, 310 West 67th St., 
New York City. Tel. 3800 Columbus. 

LEARN at home, In a few evenings, how to 
construct, operate and repair Automo- 
biles, Commercial Trucks, Flying Machines, 
Motor Cycles, Motor Boats, Gasoline Engines, 
Electric Motors. Big demand with good pay 
for competent men. Thousands of positions 
open. Let us help you in place and pay. A 
postal card will do. Address Extension De- 
partment, The Charles C. Thompson Co., 
1126-1128 South Wabash Ave., Chicago. 

STEWART AUTOMOBILE SCHOOL. 
"Founded on Honesty — Prospers on 
Merit." Send for Booklet "A," 231 West 
54th St., New York City. 



Auto Insurance 



AMERICAN FIDELITY COMPANY, Mont- 
peller, Vt. 

An Independent company writing liability 
and property damage insurance at a stable 
rate on private cars. 

We have maintained one rate for years. 

John Paulding Meade, 

Gen'l Agent Eastern Mass., 99 Milk St. 

Boston, Mass. 



Miscellaneous 

NAMES of automobile owners, copied from 
State records, $1.50 per 1,000; corre- 
spondence Invited. S. H. Carroll, Jr., Al- 
bany, N. Y. 




TOOLBOX! 



IT'S THE BEST SOCKET WRENCH FOR THE MONEY $3.00 

111 Dealers GEO. A. CUTTER, Sales Agent, TAUNTON, MASS. 





We Can Ship Immediately 

On Receipt of Order 

A full line of Yoke and Roil ends always carried in stock. 
3 patterns in all sizes, both adjustable and plain. For 
quick deliveries write us. Have you our lists giving 
complete dimensions and prices. '( 

The Billings & Spencer Co., Hartford, Conn. 



Claire L. Barnes & Co., McCormlck Bldg., Chicago 




Please mention The Automobile when writing to 
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BOOKS AND PUBLICATIONS 

on Subjects of Interest to Those Who Make and Use Automobiles 



A3. C. OF MOTORING. By Sigmund Krausz. 

A manual of practical information for layman, auto novice and motorist, 
containing dictionary of terms, types of cars, anatomy of the automobile, 
motors, carbureter, ignition, cooling, tires, transmission, etc. Care of the 
machine, art of driving, troubles of the road, etiquette of automobiling, 
racing rules and statistics, foreign travel, clubs, manufacturers, trade papers, 
speed tables and complete digest of motoring laws of thirty-five States 
and names of those having no laws. Morocco cover, $2.00. 

ACCIDENTS AND EMERGENCIES. By C. W. Dulles. M.D. 

A convenient little manual, containing suggestions and instructions for 
the care of sick or injured persons in emergencies. It covers such subjects 
as drowning, removing foreign bodies from the eye or ear, burns and scalds, 
dislocations and fractures, wounds and hemorrhages, poisons and poisonous 
plants, supplies for emergencies. Size, 5 by 74- Pages. 209. With illus- 
trations. Canvas boards, $1 .00. 

AUTOMOBILE HANDBOOK. By L. Elliot Brookes. 

Written to supply practical information to automobile owners, opera- 
tors and the automobile mechanic, Subjects arranged alphabetically. Size, 
44 by 6%. Pages, 320. Over 100 illustrations. Full leather, limp, $2.00. 

AUTOMOBILE DICTIONARY. By Sigmund Krausz. 

An American pocket reference book, containing automobile technical 
terms in English. French and German. Size, iVi by 6 4. Pages, 129. 
Flexible leather, with flap, $2.00. 

AUTOMOBILE DRIVING SELF-TAUGHT. By Thomas H. Russell, M.E., 
LL.B. 

An exhaustive treatise on the Management. Care and Operation of Motor 
Cars. Pocket size. 230 pages, liberally illustrated, handsomely bound in 
black seal flexible leather, round corners, red edges. Price, eflxible leather 
$1.50 

AUTOMOBILE MOTORS AND MECHANISM. By Thomas H. Russell, 
M.E., LL3. 

Pocket size, 265 pages, blue flexible leather, round corners, red edges, 
fully illustrated. Tells about everything pertaining to the care and use of 
and the mechanical parts of the automobile Price, flexible leather $1 50. 

AUTOMOBILE RECORD. By Sigmund Krausz. 

Expense account of fifty-two weeks, with columns for cost of gasoline, 
carbide, kerosene, repairs, replacements, daily runs, chauffeur's salary 
garage expenses, speed record, starting point, destination, motoring laws 
of thirty-five States and names of others having no laws. Totals of expenses 
and runs for any period shown at a glance. Morocco cover, $1.00. 

AUTOMOBILE TROUBLES AND HOW TO REMEDY THEM. By Charles 
P. Root, Former Editor "Motor Age." 

Pocket size, 5 by 7 inches, 252 pages, illustrated, handsomely bound in 
red flexible leather, round corners, red edges. The only book of its kind 

gublished. It not only tells you how to locate troubles and make repairs, 
ut shows you. Price, flexible leather, $1.50. 

GAS, GASOLINE AND OIL ENGINES. By Gardner D. Hiscox, M.E. 

A practical work on gas, gasoline, kerosene, and crude petroleum engines 
and producer gas plants. Size, 6 by 9.4. Pages, 442. With 351 illus- 
trations. Cloth bound, $2.50. 

GASOLINE ENGINE IGNITION. By E. J. Williams. 

A new work written for the information of the novice especially. Size 
5 by 7. Pages, 94. With 37 illustrations. Cloth bound, $1.00. 

IGNITION, TIMING AND VALVE SETTING. By Thomas H. Russell, 
M.E., LL.B. 

Pocket size, 225 pages, fully illustrated and green leather binding, round 
corners, red edges. A comprehensive illustrated Manual of self-instruction 
for Automobile Owners, Operators and Repairmen. Price, flexible leather. 
$1.50. 

INDUCTION COILS. By H. S. Norris. 

A practical work on how to make, use and repair coils. Size, 4*4 by 
6M- Pages, 269. With 78 illustrations. Cloth, $1.00. 

LUBRICATING OILS, FATS AND GREASES. By George H. Hurst. 

A book written with the object of supplying oil dealers and users with 
information as to the various oils which are used for the purpose of lubrica- 
ting machinery. Size. 54 by 6%. Pages, 317. With illustrations and 
tables. Cloth bound, $3.00 Postage, 10 cents additional. 

MODERN GAS AND OIL ENGINES. By Frederick Grover, M.I.M.E. 

A reference book intended chiefly for the information of mechanical 
draftsmen engaged in the design of internal combustion engines. Size. 
5 by 74. Pages, 372. With 1 78 illustrations, $2.00. 



MOTORS AND MOTOR DRIVING. By A. C. Harmsworth. 

This is one of the English series of works on sports known as the Bad- 
minton Library, and is intended to include the whole field of automobiling 
in an interesting discussion for the information of the novice. Size, 54 
by 7 4- Pages, 456. With many illustrations. Decorated covers, $3.50. 

MOTORS AND MOTORING. By H. J. Spooner, C.E. 

A very instructive little book, dealing chiefly with the how and why of 
motor construction and operation. Size, 5 by 7 4. Pages, 99. With 
20 illustrations. Cloth boards, $1.00. 

MOTOR IGNITION APPLIANCES. By T. H. Hawley. 

A treatise on the application of electricity in the production of the igni- 
tion spark in internal combustion motors. Size, 6 by 9. Pages, 137. 
With 34 drawings. Cloth bound, $1.50. 

MOTOR POCKETBOOK. By Mervyn O'Gorman, M.I.E.E. 

A very uscufl reference book, written for the owner and driver. Worth 
a place in every automobile library. Size 44 by 64- Pages, 387. With 
many drawings. Flexible leather, $1,50. 

DRY BATTERIES. By Norman H. Schneider. 

A practical little pamphlet on the construction and use of dry cells of 
any shape and size for the novice. Size, 4 5^ by 7 4- Pages, 59. With 
drawings. Paper covers, 25 cents. 

THE THEORY OF THE GAS ENGINE. By Dugald Clerk. 

A pocket manual for the use of the student or designer, being a reprint 
of a paper read before Institution of Civil Engineers in London and the 
subsequent discussion. A standard work. Size, 3 % by 6. Pages, 180. 
With diagrams. Stiff canvas cover, 50 cents. 

PETROL MOTORS AND MOTOR CARS. By T Hyler White, A.M.I.M.E. 

A hand-book for engineers, designers and draftsmen. Size, 5 4 by 7 % 
Pages, 187. With 44 drawings. Cloth bound. $1.50. 

SELF-PROPELLED VEHICLES. By James E. Homans, A.M. 

A practical treatise on the theory, construction, operation, care and 
management of all forms of automobiles, with upwards of 500 illustrations 
and diagrams. Size, 54 by 84- Pages, 652. With drawings and half- 
tones. Cloth bound, $2.00. 

SMALL ACCUMULATORS. By P. Marshall. 

An elementary hand-book for students and beginners, discussing theory 
and practice in the construction of small storage batteries. Size, 4 H by 
64. Pages, 80. Cloth boards, 50 cents. 

THE AUTOMOBILE POCKET BOOK. By E. W. Roberts, M.E. 

The purpose of the author in writing this book has been to place before 
the designer and operator, in a concise manner, a few general notes on the 
design and operation of the gasoline automobile. Size, 34 by 5 4. Pages, 
329. With many drawings. Flexible leather, red edges, $1.50. 

THE GAS AND OIL ENGINE. By Dugald Clerk, M.I.C.E. 

It discusses the theory of the gas engine and the general application of 
that theory in practice, and deals extensively with modern gas engines and 
with the oil engine. Size. 54 by 84 Pages, 588. With 288 drawings, 
Cloth bound, $4.00. 

THE GAS ENGINE. By Frederick Remsen Hutton. E. M., Ph.D., Professor 
of Mechanical Engineering in Columbia University. 

A treatise on the internal-combustion engine using gas, gasoline, kero- 
sene, or other hydrocarbon as source of energy. Pages. 483. With 300 
drawings. Cloth bound, $5.00. 

THE GAS ENGINE HAND-BOOK. By E. W. Roberts, M.E. 

A verv useful manual of information about American practice in the 
construction and operation of stationary gas engines, for the use of the 
designer and engineer. Size, 3 4 by 5 4- Pages, 264. Flexible covers 
$1.50. 

GAS ENGINE MANUAL. 

Gives the latest and most helpful information respecting the construction, 
care, and management of gas, gasoline, and oil engines, marine motors and 
automobile engines, including chapters on producer gas plants and the 
alcohol motor. Each chapter is illustrated by diagrams. Contains 512 
pages, 156 drawings. The book is a practical educator from cover to cover. 
Price, $2.00 postpaid. 

THE PRACTICAL GAS ENGINEER. By E. W. Longanecker. 

A manual of practical instruction on stationary internal combustion 
engines. Size 4 by 64- Pages, 143. Without illustrations Cloth 
boards, $1.00. 

ELECTRIC IGNITION FOR MOTOR VEHICLES. By W. Hibbert, A.M.I.E.E. 

The book contains the substance of a series of lecture* to automobilists 
on electric ignition applied to motor vehicles. Tho subject is dealt with in 
a very complete manner. The subjects dealt with in .detail are: Batteries, 
commutator and coU; magnetic fields: synchronous ignition in multiple 
cylinder engines; faults; and magneto methods of ignition. Sixty-two 
diagrams illustrate the text. Pages. 128. Cloth bound, $1.00. 
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HIOrMiRADE 

Pressure 6ages 



Oasoliae, Air, Water or Stoat. 



Pop Vstves, Wttor Gaoes mi Cocks 
Til UITM l«in (■ . nt Fmatlls St.. Mat. Ian. 




o 



STANDARD 
BEARINGS 

EXCEL IN 
ACCURACY 

STANDARD ROLLED 
BEARING COMPANY 
PHILADELPHIA 



CRAHH MOTOR TRUCKS 

Art Wliilig Eittiiiiitlc Pniii Eiirywhin 

Lot us work with yon for rendu. Wo una 
mora at Make than tho hurried sale of oaa 
motor track — or of a dozen. Writ* today. 
Giro at fall daiau to roar business and lot 
oar exports adrUe 70a. 

The Grimm Motor Car Co. 

103 South lima St. 1 1 Lima, Ohio, U. S. A. 




"Thirty" 
$1700.00 



The car that established a new 
standard In Automobile 
Values 

Cadillac Motor Car Co., Detroit, Mich. 



REACH OWNERS DIRECT 

BY USING 

MASS. AUTO LIST 

MAILED YOU 
DAILY, WEEKLY, QUARTERLY 

Special Alphabetical Lists for Cities and Towns 

AUTO LIST PUBLISHING CO. 
6 Beacon Street BOSTON. MASS. 



AUTO-TOP 

l7ARDTrc op BVBRY 

r rVolVlV-iO DESCRIPTION 
SAMPLES AND PRICKS ON REQUEST 

L. J. MUTTY CO., Boston 



Swill dissolve la tho water aad slop ■ 
that leak la tho radio- ■ 
■~~ tor o. water i achat ■ 
E-MfNT-OL 

ASK YOUR DEALER OR WR1TI DIRECT. 
MANUFACTURED ONLY BY 

Tie Northwesters Caeakal Co* ■arietta, S. 



The Parish & Bingham Co. 

PRESSED STEEL 

FRAMES 

WRITE FOR ESTIMATE! 

CLEVELAND, - OHIO' 



Send for new 
Catalog. 



CULLMAN 
SPROCKETS 

and Differentials in stock and 
to order also. Baldwin, Dia- 
mond and Whitney Chain. 

CULLMAN WIEEL CO. 
1827 Dually St Chicago 



TM UrmiI FrletMi TmsatolM AitMiittis Ml Tritii 




THE BUCKEYE MFC. CO.. ANDERSON. IND* 



Drop Forged 
Pressed Steel 
Hammer Forged 
Machined end Ground 
Parts of all descriptions 

DMaeS-SEUUlY ORDNANCE C0IP0MTI0I 
Blueprints requested. Stirog, Piii'l 



STAMPINGS 



OTTO KONIG8LOW MFG. CO. 
CLEVELAND 




UTABU&KtD ***. 

SCHRADER 

UNIVERSAL VALVES 

TBAOt MABK OLT.ISTCOCD SPOIL J0.I0S5. 

The Standard American Valves (or 
Automobile, Bicycle & Vehicle tires 
Manufactured by 
A. SCHRADERS SON, INC. 
28.32 Rose St. New York, 1)5.*. 



The General Electric Company 

furnishes over 60% of all automo- 
bile motors, continuous torque con- 
' trailers and resistances purchased for 
pleasure and commercial vehicles. 



Principal Office: 
Schenectady, N. Y. 





AL POLISH 

Ol!cSifwo2( AW ^!? 1*93. 
Louisiana Purchase Exposi- 
tion, St. Louis. Mo., 19041 

» o«. Box for 10 oonta 

Sold by Agents and Dead err 
all over the world. Ask 01 
write for free sample*. 1 
_ Hh. Palls. S1.00 
•EO. W. HOFFMAN 
Erpert Polish Maker 

fatdisnspolia. Indiana 

Sold by Dealers 
New York City Office- 
31 and Park Kow 




Porcelain or Mica Cores, all threads 
_ regulation length or extension. 
tStT A Plugs, }3 port paid. Guaran- 
teed for One Year. 

Msc-Kss Miff. Co. 

183 Amory St., Jamaica Plain 



TOP and SLIP 

COVERING MATERIALS 

of all styles and patterns 
Manufactured by 
F. S. CAM CtX, US Parehase St, Bestea 

Send for samples and prices 



914.00 

and upwards 

AUTOMOBILE w*. fecCatalogu. 



TOPS 



not a sua 

ten ctirt ftrwi 

MB 



BRIGGS MAGNETO 

AGENTS WANTED 

Every owner of a motor car equipped with the 
Brigga Magneto and Coil ia guaranteed a per- 
fect working ignition system until the car it- 
self goea to the acrap heap. No conditions, 
loop holea or time limits— simply all upkeep 
and renewals. If any, at our expense. Write 
for prices. 

BRXGG8 MANUFACTURING CO.,ElkharMnd. 



SPICER 
UNIVERSAL JOINTS 

Dust Proof— Oil Tight 
SPICER MANUFACTURING CO. 

7 Madison Ato., PL A1N FIELD, N. J. 

Franklin Peterson, 122 So. Michigan Blvd., Chicago, IIU 
" " ' ' "" Detroit, Mich. 

Mew York City 



L. 0. Bolton, 1810 Ford Bldg., 
Taos. J. Wetzel, 1 7 West 42d St., 




Voltmeters — Ammeters— 

Volt* Ammeters 
Coil Current Indicators 

W^^.U.h.w-.ln, 

Durable and i 

In Morocco case fo_ 

EMredge Electric Mfg. Co. 
S3 Post Office Sonars, 
Spriest Md. Maaa 



Grinnell 





TRADE MARK 
Reg. V. S. Pat. OfSce 

CASE 
HARDENED 
SOCKETS 
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Invader Oil 

Mado for thoso 
who with tho 
BEST 

MADE ONLY BY 

CHAS. F. KELLOM & CO. 

113 Arc* St., PHILADELPHIA 

Boston Iranohi 
284 Columbus Avenue 




The Value of 
Dixon's Graphite 



Is proved by its wide 
adoption by Motor Car 
Makers. It stimulates 
all oils and greases. 
Booklet No. 9 free. 



Joseph Dixon Crucible Co. 

Jersey City, N. J. 



SUBSCRIBE FOR THE AUTOMOBILE 
$3.00 A YEAR 



YOU KNOW WHAT 

you have to say about Oil and Gas. 
Hear what we have to 
say about "Electric" 
lamps. Write us giv- 
ing name and car 
model. We change 
any lamp to electric. 

Guide Motor Lamp Ml g.Co. 

2068 E. 4th St., CIotoUukL O. Now 12 inch. 




TIE TUTO I0RN 

TWO AUTO HORNS ALL IN ONE AND 
WHOLLY OPERATED BY THE THUMB 




ECONOMICAL. — EFFECTIVE — SIMPLE 

Writt for /View and BooUtt 
TIE DEAN ELECTRIC CO* ELYIIA, 0110 



NO MORE PUNCTURES OR BLOWOUTS 




The troubU-pro€(f Motz Cush- 
ion Tire If resilient ail he prop- 
erly « inflated pneumatic tiro, 
traveling at moderate Bpe«d 

Motz Cushion Tires 

average belter than 10,000 miles 
service. Ono set has traveled 
24.000milei. w ■ I i • i . l< t 
50 and letters from owners of 
Motz 



THE MOTZ TIRE AND RUBBER CO., AKRON. OHIO 



WHEN WRITING TO ADVERTI8ERS 

PLEASE MENTION THE AUTOMOBILE 




r 



Specializing Light 
Commercial 
Vehicle 
Parts 

REAR AXLES 

FRONT AXLES 
PROPELLER SHAFTS 

JACK SHAFTS 
HUBS AND WHEELS 

Salisbury Wheel and Manufacturing Co. 
Jamestown, N. Y. 
Peru Auto Parts Manufacturing Co. 
Peru, Ind. 
Greenville Metal Products Co. 
Greenville, Pa. 

All correspondence addressed to 

S. H. PENFIELD, 
General Sales Mgr., Jamestown, N. Y. 



Nuttali Cut or Planed Gears 

Best in the long run 
NuttaJI-Pittsburg 

When In a Harry, Wire Ut 



THE 

GAS ENGINE 
HAND BOOK 

By E. W. ROBERTS, M.E. 



A 



VERY useful manual of information 
about American practice in the construc- 
tion and operation of stationary gas en- 
gines, for the use of the designer and en- 
gineer. Very little space is wasted on 
past history, tor the book is of and for to- 
day. It contains many useful tables and 
lormulas and a number of helpful drawings 
illustrate the text. Size, 3^ by 554. 
Pages, 264. 

Flexible Cavers One Dollar Fifty 

The CLASS JOURNAL COMPANY. 
231-241 W 39th Street, New York 



THE PRACTICAL GAS AND 
OIL ENGINE HAND-BOOK 

Edition de Luxe. Fan Leather Limp. SIM 

A mpmuucf Qwftfl tntmiuwllcooD. thetjajis, oiatBSBMflw moo 
tapatf at Qu and Oil Engine*. 

This work gives tufl and clear sDStructione 00 aB point* enatiaf 
to the care, maintenance and repair of Stationary Portal* ul 
Harm*, Gas and Oil Engine*, mrrndmg Row to Start, How tm 
Stop, How to Adjust. How to Repair, Bow to Teat. 

Pocket sire. 4x6} 200 page* With uaamm relet end 
formula* and diagram*, and over SO Illustrations try U ttthott 
Brookes, author of the "Automobile Bund-Book.* 
Tina book ha* bean written with the retention of furnishing practical l n torm at i u o 
tagarrlrnir gas gasoline and kerosene engines for the use of owners, operators cad 
others who may be interested in their oomtructkm operation and management «■ 




The Class Journal Company. 



231-341 W. 3*h St 
New York 




sselKar 



Classy and luxurious; Seven pass. 
60 H.P. "Six" is the sensational 
1911 value. 4 cyl. 30 H.P. $1,500 
— 50 H-P. $2,000— KisselKar 3- 
Ton Truck $3 500. Write 
for illustrated portfolio. 



Kissel 
=«*-» Motor Car 
Co. 

122 Kissel Ave., 
Hartford.-Wis. 
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"RAJAH" 

SPARK PLUGS 

IGNITION ABSOLUTELY SURE 

RAJAH AUTO SUPPLY COMPANY tt^sBu'KiVLV 



JOHN MULLEN * SON, Lid , 



MONTREAL, TORONTO, VANCOUVER 



The public, not the manufacturer, is the" 
judge of relative tire merits. In the fire of ex- 
perience each and every brand is thoroughly 
tested: Consequently a public verdict is conclusive. 

The demand for Goodrich Tires keeps the 
tire factories of the largest rubber works in the 
world busy producing, every twenty four hours, 

r^LGOODRICH TIRES. 




Abo Sold 
By 

Packard Dealen 



I OILS 



The Gas En0lne< A treatise on the internal-combustion engine using gas, gasoline, kerosene- 
or other hydrocarbon as source of energy. Pages, 483. With 300 drawings. Cloth Bound. $5.00. 
The Automobile. 231-241 West 39th Street. New York. 




Wanted — on oar 16 models of Nyberg 1911 cars, ranging in price from 1460 to $1850. 
We have been established in business since 1899. and if you have a good standing in 
joet* community and are willing to hustle in spare time you can make good connection 
Write for terms. 




utomobile Works Inc. 



B3TABJJ3HKD 1089 . 

Manufacturers & Dealers. 
Address, DEPT. A, Anderson, Indiana 



Save Xo of Your 
Tire Repair Expense 

For Ave cents you, yourself, can permanently 
repair any puncture — easier, quicker, and bet- 
ter than by vulcanising. Even the worst blow- 
out — in tube or casing — can be quickly repaired 
with just your two hands and 




Trade Mark Reg. 



It makes a permanent repair as tough and elas- 
tic as the tire itself at one-tenth the cost of 
vulcanising. Use it anywhere— in the shop or 
on the road. Only 1$ minutes to repair a punc- 
ture, an hour for a blowout. 

Besides saving nine-tenths of your tire repair 
expense you can double the life of your cas- 
ings by promptly repairing cuts and sand pock- 
ets with Tire-Doh. Prove it to your satisfac- 
tion at our risk. We refund your money upon 
request.. Ask your dealer for a Tire-Doh Out- 
fit today — price. $2. Or send us $2 and get one 
express prepaid. You run no risk. Money back 
if you ask it Order Tire-Doh now and save 
money. 

ATLAS AUTO SUPPLY CO. 

75 East Adams Street, CHICAGO 




Buckeye 

JACKS 



are the best Auto Jack* 
for all the cars in the 
world. No others equal 
them for durability, re- 
liability and capacity. 
Insist on your car being 
equipped with a BUCK- 
BYE JACK. 

Made only by 

Buekay* Jaak Mfg. Ca. 

Alliance, Ohio 




TECHNICAL 
S E R VI CE 

THOMAS 
OWNERS 



E. R.Thomas Motor Car Co. 

BUFFALO 
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How To Run An Auto 

The 1910 Edition "Self Propelled Vehi- 
cles" explains in plai 1 language how the 
motor car is construct' d and how it works. 
Gives Complete, Practical Instruc- 
tion tn Running. Care, Management 
and Repairs. 

The most useful and valuable book published 
for Owners. Repairmen, and Intending 
Purchasers. Price S3 postpaid, or itwill be 
sent on approval as percounon. Agrnta wanted. 



FREE EXAMINATION 

THEO. AL'DEL & CO. 
«3 Fifth Avenue, - - New York 
kindlv mail mo copy nf Himaiii 1 Auto- 
mobiles; if found satisfn. tory I will Imme- 
diately remit you *2, or return the book. 

Name 

Occupation 

Address Auto 




FASTENERS 



All styles and sizes for AUTOMOBILES. 

Now used on all the leading Motor Cars. 



Write for prices. 

Prompt Deliveries. 



NEW YORK CITY 
450 Broome St. 



Represented at 

237 Fifth Are., CHICAGO, ILL. 



UNITED STATES FASTENER COMPANY 

Manufacturers of Snap Fasteners and Metal Goods. 

95 MILK STREET, BOSTON, MASS. 



All Who Can Afford It Use the 



WARNER 



The Aristocrat of Speed Indicators. 90% 
of all cars costing $2,000 or more already 
have it on the dashboard. (ics) 
WARNER INSTRUMENT CO., BELOIT, WIS. 



"Aplco" Electric Lighting Systems Meet Your Requirements. 

.^mmammmmmmam. Five styles of Dynamos generating ample current at engine 
speed, twice engine speed or three times engine speed— a drive 
JBjB Hi tdapted to the design of your motor — a regulating device lnde- 

aff iendent of any moving part — a storage battery built to last. 
Write for particulars. 

Apple Electric Company 16 N. Canal St., Dayton, O. 




WARNER GEAR COMPANY, MUNCIE, INDIANA 

OFFERS A HIGHLY REFINED PRODUCT IN TRANSMISSIONS, 
DIFFERENTIALS, STEERING GEARS, CONTROL LEVERS 
AND CLUTCHES FOR BOTH PLEASURE CARS AND COM- 
MERCIAL VEHICLES. „ A „ , T ^ . AJ A 

Cut Shows Model 50 Clutch Unit, with Raybestos- Faced or Cork-Insert Discs, Adapted 
to Any Standard Flywheel. 35-50 H.-P. 



U»n ABTSMOHIIE CUM .BAFTS, STEEL F0B8IB6S Mt FUME HEHIEBS. 8EH SUMS. IBOrf Ut STEEL BUI WILLS. TUBE MIS ASD QTMEB MSIRBHf 

g -gg- Sk\ Chrome Nickel Steel. Round Bars in Stock, having £ 

Minimum Elastic Limit 100,000 lbs. per square inch. 5 
This Steel can be Oil or Case Hardened so as to g 
have an Elastic Limit of over 200,000 lbs. 




s 

■ 

I 

I THOMAS PROSSER & SON, 28 Piatt Street. New York = 

Ulirr STEEL L0C0BWTW TIBES UD CM WBEEL TIBES. CUM SHIFTS. STEEL F0BMB8S AND CASTIBBS. STEEL TIBEB CAB WHEELS. FBOSSEB BOIIEB TUBE EMBSIOB 



Use this"Toagh*at Stuff" and eliminate the Breakages you are now hazing. 



DORIAN 



REMOUNTABLE 



RIMS 



Only four nuts to loosen — only two parts to remove in changing to a fully inflated tire. Dorian Rims are the safest, easiest 
to operate, simplest and most durable rims on the market. Insist on Dorians when buying a car. Put them on the car you have. 

Fall information on Requut. DORIAN REMOUNTABLE RIM COMPANY, 1802 Broadway, Now York 



"Continental" 



Tine Motor ol 

—Quality— 



It adds selling 
value to your 
car. 

The name is 

Standard 
Everywhere. 

20 to 60 H.P. 

Writ* for catalog 



Continental Motor Mfg. Co. 
Muskegon Mich. 

FACTORY REPRESENTATIVES 
K. P. PETERSON. No. 122 Michigan B'vd. Chicago 
L. D. BOLTON. No. 1810 Ford Building, Detroit 




The Automobile Handbook. A practical book for owners, operator* and mechanics. Include* 
road troubles, motor difficulties and other contingencies and how to handle them. 320 pages. Illustra- 
tions. Price. $1.50. The Automobile, 231-241 West 39th Street, New York. 



r 




EAGLEINE NO-KARBON OIL 

AJr. Autoist: — If you are tl.ed of buying: cylinder oils 
advertised as "non-carbonizing" and finding same DO car- 
bonize, just try ONE can of Eagleine No-Karbon Cylinder 
Oil. We will guarantee — on your own terms, if you like — 
that this oil cannot deposit carbon in any shape or form. 

Mr. Dealer: — Eagleine No-Karbon Cylinder Oil is "the 
medium for quick sales and repeat orders. Write for our 
Dealer's Proposition. 

EAGLE OIL & SUPPLY CO, 104 Broad St., Boston, Mass. 
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Qdmpson 

Freight and Delivery Motors 

Strong as the name suggests. 
ALDEN SAMPSON MANUFACTURING COMPANY 2S$$E NEW YORK 

Division of I JNITED gTATES MOTOR COMPANY 



CITY 




Eyeryman's 
Car 




THE 



The Brash 
Runabout 

Low enough in price to be within the reach of everyone. 
BRUSH RUNABOUT COMPANY ^|Tg^J NEW YORK CITY 

Division of UNITED gTATES M OTOR fOMPANY 





Those who are satisfied only with the best use Columbia cars. 
THE COLUMBIA MOTOR CAR COMPANY Si? NEW YORK CITY 

Divison of U NITED ftTATES MOTOR COMPANY 



None can go farther. 





None can go faster. 



DAYTON MOTOR CAR COMPANY X&V^S NEW YORK CITY 



Division of U NITED gTATES M OTOR COMPANY 





43,000 Maxwells in use. Need we say more? 

MAXWELL-BRISCOE MOTOR COMPANY, Ef'JSgR NEW YORK CITY 

Divisio n Of UNITED gTATES ]y|OTOR COMPANY 

your specifications where you are 
assured the experience demanded 
by the world's largest buyers of 

DRGP'PGRGINGS 

Every chemical and physical requirement folOJlad. 

J. H. Williams & eo. 

tlKHOl tllP-FIMIRtS 
37 Richards St.. Brooklyn. N. V. 




Fire" 



The Fastest and Most Flexible 
Stock Car In the World 

Throttling on high gear to six miles per hour. Six 
cylinder five-inch bore, six-inch stroke. Send for ion 
Advance Specification Sheets and full information. •* 
ENGINEERING WORKS Pottstown. Pa. 

Licensed under the Selden Patent. 



hermo\ 




'Tires 

Try one 
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Roller Contact Timer 

Will Increase the Efficiency of Your Car 

UPON the accuracy and reliability of the timer successful 
ignition depends. The timer must make perfect contact. 
The Pittsfield does. 

Its roller is grooved and cuts its path through 
grease and obstructions as it revolves. The contact 
cannot be impaired by foreign particles. 

Neither can the Pittsfield wobble. Double 
ball bearings prevent it. 

This is the only timer of which the above can 
be said and these are the reasons you should have 
one. Write for catalogue 

PITTSFIELD SPARK COIL CO. JtZJZFtL^E 




DALTON, MASS. 



SALES REPRESENTATIVES — **Nbw England States : William 
J. Connell. 555 Boylston St., Boston. Mass. Atlantic Status: Thomas 
J. Wetzel, 1 7 W. 42d St., New York City. Central States: K. Franklin 
Peterson and H. V. Greenwood, Room 921, No. 122 So. Mich. Blvd., 
Chicago, 111. *»OgdenW. Brown, 218W. LakeSt., Chicago, 111. **Pacimc 
Statss: Chanslor & Lyon Motor Supply Co., San Francisco and Los 
Angeles, Cal. »*Full line carried. 



monize beautifully when 
operated together. Both 
are perfect in their 
make-up. 



The Practical Gas Engineer 



What To Do and How To Do It. A book of 1 50 pages neatly bound in cloth. Sent postpaid 
forSl. Address Boi.k Department. T Autorr.obue, 231-241 W. 39th St., New York. 




OUR "LINER IN THE TIRE SAVES NINE" (times its cost and more). 

If your tires have been weakened by many punctures, INDIANA INNER LINERS will restore 
their original strength and prevent the old punctures from developing into blowouts. 

* ' id "Outer Boots," all the very best and made by 



INDIANA "Inner SI eeves," "Inner Tubi 
experienced rubber manufacturers — AY 



ite for cur proposition to dealere 



Chicago Represenativea 
K. Franklin Peterson: 
H. V. Greenwood, 

122 So. Michigan B! 



INDIANA RUBEER & INSULATED WIRE CO. 

JONESBORO. INDIANA 
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The Vasco 
Windshield 

is the most ready seller 
in the field. We have 
cut the retail prices over 
40%. Dealers, write for 
our selling proposition 
We will make it inter- 
esting for you. 

Victor Auto 
Supply Mfg. Co. 

42 Weit 43d Street 
NEW YORK 




COL. SPRACUE'S 

AUTO TOPS and SHIELDS 



FOR 



SEASON off 1911 



col. mi. a. m*.%vu 



W. ar. always improving 
foodi. Ask for our 
printed matter. 

Tfcs 



Norwslk. o 




LBERT 

LINES 



Illustrating here the well-known Gilbert 
Sparc Tire Case which we originated 
and manufactured for years before other 
firms entered this line of work. 

The Gilbert guarantee protects all pur- 
chasers of the well-known line of acces- 
sories we manufacture. Write for the 
booklet, then order through your dealer. 

The Gilbert Mfg. Co. 

NEW HAVEN. CONN. 



DEFIANCE KEYED ARTILLERY WHEELS 

Plicated Juno si, 19x0, No. 96007 
THE WHEEL WITH A REPUTATION 




ROW II 
VSE 01 
HUT OF 

THE BEST 
CMS 01 
THE 
MARKET 



THE TURNBULL WAGON CO. 



DEFIANCE. OHIO 



ACCURACY — RELIABILITY — DURABILITY — ECONOMY 

are assured to the greatest extent in charging 
stations and other electric plants, by the use of the 

WESTON a S „Tp c o H R « 

INSTRUMENTS FOR ELECTRICAL MEASUREMENT 

These Instrument* represent the greatest advance thus far In the art of electrical measurement 

Full information a contained in catalog!, which will be test upon reqneat 

R^lspu sssr !r£?r* co weston electrical instrument company 

EST"* ISC Loodon NEWARK, N. J. 




FOR DRIVING SHAFTS 

CHROME VANADIUM STEEL 

ANTI-FATIGUE 

Notice distortion permissible without fracture (bent cold) which means great ductility, then note 
the case-hardened ends of drive shaft have a HARDNESS of 90 (acleroscope) and that shaft 
has the HIGH dynamic propertiee (Turner-Landgraf machine) showing 1,900 reversals, with a 
deflection of J* and a fibre stress of 260,000 pounds. 

THE UNITED STEEL COMPANY 



BRANCH OFFICES 



{ 



NEW YORK 
CHICACO 
CINCINNATI 
DETROIT 



GENERAL OFFICE 
AND WORKS 
CANTON, OHIO 
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FINISHED CRANK SHAFTS 
COMPLET E CONNECT ING RODS 

COLD DRAWN STEEL SHAFTING 



Screw Stock, Flats, Squares, 
Hexagons and Special Shapes 

FINISHED MACHINE KEYS MACHINE RACK 

All Material Finished to a Superior Degree 
of Accuracy 



STANDARD GAUGE STEEL COMPANY 
BEAVER FALLS, PA. 




The CASGRAIN SPEEDOMETER 

is sold on a positive guaran- 
tee protecting the buyer at 
every possible angle, and we 
back our faith and experience 
in this matter by offering to 
put one on your car 

On Thirty Days' Free Trial 

Write to-day for full particulars. 
CASGRAIN SPEEDOMETER 

NEW YORK, 1919 Broadway 
BOSTON, MASS., 162-172 Columbus Ave. 
CLEVELAND, O., 2031 Euclid Ave. 
BUFFALO, N. Y., 37 to 39 Court Street 



VjLUMttjJdlLlLMinU 



i 



For the convenience of customers desiring immediate delivery, stocks 
of Shelby Seamless Steel Tubing are kept in many large cities; the lo- 
cation of stock nearest to any specified point will be given on request. 
DISTRICT SALES OFFICES i 

Atlanta, Chicago, Denver, New Orleans, New York, Philadelphia, 
Pittsburgh, Portland, San _ Fiancisco, St. Louis, Salt Lake Cit£, Seattle, 



Representatives t U. S. Steel P 



Export 



A Different Shield For 
Each Type of Car 



Six different styles of Universal Wind Shields— «ach 
particularly adapted to a certain type car. 




The universal line offers larger 
profits, more sales and insures 
satisfied customers. The 
goods defy competition, 
but prices meet it. 

Our new catalogue is 
worth having — a postal 
will bring it. Write right 
now. 

UNIVERSAL WIND SHIELD CO. 
1610 Prairie Ave. Chicago, III 



1 



The handy, dandy little tire repair outfit is 

• m F2 double-quick mend 

W%7% m $ m% for casings and tubes 

No tools, no heating, no vulcanizing necessary. 

Your Thumb Does the Work 

Makes a clean, quick, permanent, durable repair 

PRICE $2.00. Guaranteed Satisfactory. 
Ask Your Dealer or Send Direct. 

MOTOR ACCESSORIES MAKERS, Inc. 88 Jackson Blvd. 

{An interesting proposition for dealers. Ask us.) CHICAGO 



from Chrome Vanadium Steel 
costing us many times ordin- 
ary steel prices; oil tempered 
not merely flashed in oil or chilled in water, the old wrong way 
for tempering. Tested physically to withstand 40 tons to the 
square inch without taking a permanent set, there is no equal to 



STRENGTH 



Cleveland-Canton "Chrome Vanadium" 
Automobile Springs 

Combine flexibility and strength to best meet all strains, 
jars or vibration from load, road, 

or engine. For Motor Trucks, Tractor ^| * WT , W7T%7 
Engines. Auto Cabs and all Motor ■* JW*. jfe W 

Vehicles. Give Longest Service and ■■J * 

Best Grade: "Chrome Vanadium." Next Best: "Special Analysis." 

THE CLEVELAND-CANTON SPRING CO., Canton, Ohio 23 



I 



WOODWORTH TREADS are the 
only true tire protectors. They never 
chafe or heat the tires. They are held 
in place by coi! springs along the sides, 
which automatically take up all slack 
and prevent any looseness. The pro- 
tector is always tight and smooth. 

No other protector can be fitted 'n 
the way that these automatically tit 
themselves. 

They fit all makes of tires — anyone can 
easily put them on. Send for Catalogue. 
U»uW Tire Good, Co., Niag«ra FJIi, N.Y. 
Cor,aJlanl, a J t tucpltcj from /Vl„ 0 ro Fall,. Oof, yjf^ 




REVAftNISH^bUR 

Cap over night 



AUTOLAC does it. A quart of AUTOLAC rocs over the 
largest touring car, applied with a brush or cheese-cloth it gives 
a gloss .he equal of varnish. Dries over night: does not tie 



up 



nirror-like conditio 



It costs practically nothi 



not injure o 



old 



ith AUTOLAC 



ng to keep your car in 
It is transparent; will 



paint or varnish. The striping and body color 



look like new after one application 



Quart, $1 



-gallon. $2.75; gallon, $5.00. 



EXPRESS CHARGES PREPAID WHEN CASH ACCOMPANIES ORDER. 

AUTOLAC MFG. CO., 915 Huron Road 

CLEVELAND, OHIO 
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What do you get for your money? 

Tangible Results 
GREATEST TIRE MILEAGE 
Yon get these In 

Diamond 



THE DIAMOND RUBBER CO., Akron, Ohio 

| Direct Distributing Establishments and Service Stations 
In 54 principal cities covering all sections 




WHAT SIGNAL 15 THAT ON YOUR CAR? 



"why rrs a Jericho; vmJSfS&m*. 

Dmalm Ecmrywhm Smd far Catalog 2 

THE RANDALL-FAICHNEY CO., BOSTON. UAA. 



AIR 



PRIVATE C PUBLIC 
QARAQES 

SIN8LE C DOUBLE 
CYLINDER 

AIR OR WATER 
COOLED TYPES 

JACOBSON MACHINE 
MFG. GO. 

Warren, Pa. 

HASTINGS & ANDERSON CO. 
CHICACO. ILL. 
Western ReprescntaUTes 





Ask for the Famous 




HIGH TENSION 
MAGNETO 

Wuy new i cords established on land and io 
the air during the last weeks 

MARBURG BROTHERS 

1777 Broadway 
TeL 8993 Colombo. NEW YORK 




UNIT TRANSMISSION PLANTS 

Before you decide on the Transmis- 
sion for your 1912 models, let us 
point out where it will be to your 
advantage mechanically and finan- 
cially to use the Covert Unit 
Transmission Plant. 

COVERT MOTOR VEHICLE CO. 

LOCKPORT, NEW YORK 



Don't Wear Out Extra Tubes 

Before They're Used 

RsaW re su rot. Sham i nn l .l S. ,77. * . 



Quitcarryi 
in the tool bo 



r-arft."™*! ShuptMUpaBeteVtJUca^ Shu.fTinV. round 
wears them through. 

Put the extra inner tubes in a Goodyear Inner Tube 
Hag. There they are safe from being punctured by tools: 
from rotting after being smeared with oil and grease and 
Irom wearing through. 

The Inner Tube bag is a big money-saver The small 
investment will save the price of more than one tube. 

Other Goodyear Accessories 

Inside Tire Protectors, Rim Cut Patches, Self Cure Re- 
pair Outfits, Quick Repair Gum. Protection Patches and 
other acc — 



i D ?»'« r «' Repair Men, Garage Men — Write today to 

The Goodyear Tire & Rubber Company, Freedom SI., Akron, 0. 

Ui2> Branches and Agencies in 103 Principal Cities 



"A NATURAL CARBURETOR" 

Information furnished on application 

EASTERN DISTRIBUTOR: C. S. GIBSON 

51 W. 63d St., Cor. Broadway. New York City 

Reichenbach Laboratories Co. 

2420 Michigan Ave., CHICAGO 



if 



Center Control— Three Point 

Oil Tlnht, Dirt Proof, 




HAZARD MOTOR MFG. CO., Scherer & Coates Sts 
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SIMMS 
MAGNETOS 

It Pays to be Particular About Ignition 

CMMMS MAGNETOS are made for the motorists who al- 
^ ways insist upon absolute Reliability and Efficiency under 
ALL conditions. 

'PHE standard of Simms Quality is so high i 
A that authorities on ignition never question 



and well-known 
its superiority. 

A Simms Motor Starter used ui connection teith a Standard 
Simms Magneto, mil start the motor from the seat. 

the SIMMS MAGNETO co. 

1780 BROADWAY, NEW YORK CITY 

London Representative: _ Paris Representative: 



Simms Magneto Co., Ltd. 



Cie des Magnetos Simms 



THE MATCHLESS SYSTEM 

("Fine Enough for Any Car Made") 

AN ELECTRIC LIGHTING SYSTEM with a lot of brains 
and few parts in it. Designed .by engineers, and made 
by manufacturers. 

16-page Catalog on request. A postal card will do, 

THE ESTERLINE COMPANY 
Engineers and Manufacturers 

LA FAYETTE INDIANA 




FLEXIBILITY is the inherent principle 
of the Hyatt Roller. It cushions 
shocks, thereby relieving excessive strains, 
thus lengthening the life of all the parts 
of an automobile. 



Hyatt Roller Bearing Co. 

Detroit, Michigan 

v / 



WE BUILD 



BODIES 

QUANTITY 




THE BARNDT A 



JOHNSTON AUTO SUPPLY 

Columbus, Ohio 



COMPANY 



Before you decide on a motor Ieam 
about the exclusive features of Wis* 
cotisin Motors and see what they mean 
to you. 

The crankshaft is of larRe diameter 
— a self contained oiling system sup- 
plied by a Rear pump through the 
hollow crankshaft provides perfect 
oiling. The extra lartrc bearinps re- 
duce friction to a minimum and in- 
crease durability. Double ignition 
B ystem— magneto or battery or both. 

They Are All 4 Cycle— In 5 Types 

3?" bore, 5* stroke, 4 cvl., 25 to .10 H.P. 
•U" bore, 5' stroke, 4 cvl., 30 to .15 H.P. 
41" bore, 5* stroke, 6 cyl., 45 to 50 H.P. 
4f" bore, Si' stroke, 4 cyl., 40 to 45 H.P. 
51' bore, 7" stroke. 4 cyl., 50 to 55 H.P. 



Motors 




Wisconsin Motor Mfg. Co. 

Dept. 28. Milwaukee. Wis. 



$TA-RlTE 

"STAYS RIGHT THE LONGEST. - 



Perpetually 
Guaranteed 



We agree to place In as good working 
order as when new any STA-RITE Ignition 
Plug AT AN TIME when returned prepaid 
to our factory. Just send the old one with 
5c. postage for return. 

POSSIBLE ONLY WITH STA-RITES. 
RESULT OF TEN YEARS' EXPERIENCE. 

The patented double porcelain positively 
prevents cracking. The outer cap com- 
pletely protects the Inner heated part. 
Cheapest for Owners — Least Trouble for 

Drivers — Best Sellers for Dealers. 
Price of any style STA-RITE Plugs, $1.00. 
We Make STA-RITES for any style en- 
gine. Mention the engine and we'll send 
you a plug adapted for it. 

TIE I. E. MM* CU. (inc. 1900), 1134 Ainu kit., car. My St., Caitiff. III. 



GONNEGTIGUT 



SHOCK ABSORBERS 

Make Every Car A Parlor Car 

Send tor Catalog No. 23 

GONNEGTIGUT eScTRic COMPANY. Inc. 

16 Britannia Street Merlden, Conn. 



mo. u. ■. r«T. err. 



MR. MANUFACTURER 

You have trouble in holding 
paint on your steel, iron ana 
woodwork and in preventing 
checking, Jading and loss o» 
gloss, And never have hadthesw- 
vice (rom yout paint ihat the ex- 
pense would lead you to expect. At a baking material, it it perfect. 
FLEXIBLE COMPOUND Is 
RustProol f IL- «l-,4^>lw, 1 Weather Proof 

A v c?o e rr p „ r „r , i Absolutely } 

The above statements are TRUE and we CAN I'UOVE THEM. 
If Interested ear reereeentathe will call end make > practical demenitratloa. 
JOS. M. BROWN & CO., Distributors 
Great Northern Building CHICAGO. Ill 
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For BRAKES 
and CLUTCHES 

Over 1,000,000 feet of material produced by our 
PATENTED PROCESS in daily use. 
High coefficient of friction gives greatest factor of safety in 
operation of all brakes and clutches and OUR PATENTED 
PROCESS produces the only HIGH-FRICTION facing. 
THIS MATERIAL gives better satisfaction and wears 
longer than any other facing and is especially adapted for 
manufacturer's use; our BAND linings, as well as RINGS 
and CONES for CLUTCHES being formed ACCUR- 
ATELY to shape and size. 



F. L Horton Manufacturing Co. 

45 Milk Street, Boston, Mass. 



we® 

mum 

axSBBhxea. — -" af !*■» . ..... \ 



at last—a son w 
that will wash the 



alkali to eat the 
brilliance off your 
paint and enamel. 
Sold by all leading 
supply dealers. Used 
bythe very best gar- 
ages and dealers in 
costly cars. Packed 
in cans, half-barrels 
and barrels. 

■ f you can not find Mobo 
•end us name of yoursup- 
pl> house and we will 
■end our book let "How to 
keep automobiles clean" 
— free /or a postal. 



dirt and giease off your car Inhn T Uanloil^C 
ithout injuring the varnish. 'Willi I ■ 0 1 dlllC J BS 



Mobo liallmral oil soap, and 

linseed oil is the life of varnish. 
Mobo dissolves and absorbs grease 
and makes your car as bright and 
glosBy as r-.w. Mobo contains no free 





REPUBLIC 

StAgG a R d 
TREAD TIRES 

have six rows of big solid rubber studs 90 arranged as 
to offer a positive resistance to aide pressure, slipping 
Of skidding, vet give added resilience to straight run- 
ning. They are the motorist's safeguard. "The Tin 
Perfect," our book on tire service and tire economy 
will interest you. Sent free on request. 

THE REPUBLIC RUBBER COMPANY 

Yoongatown, Ohio. U.S. A. 
Dealers and Agendas in the Principal Citlea. 




Most Powerful Tire Pump 

ATLA 

*» AUTO 

PUMP 



Price 
without 
Cange 

$4.00 




Price 
with 
Gauge 
$0.00 



Made by Bridgeport Brass Co. 

If your dealer doesn't carry it we will send the "ATLAS" 
on receipt of price. 

Bridgeport Brass Co. 

102 Crescent Ave. Bridgeport, Conn. 




THE TEN EYCK 

the only 

AUTOMATIC TIRE PUMP 

Attaching the bote to the tire 
tsJvc starts the pump automati- 
cally. The motor does all the 
work. Send for Catalogue. 

Rtsponsibli Agtnts Wanttd. 

Auburn Auto Pump Co. 

Fitzgerald Bldg., 43d St. k B'wiy 
NEW YORK CITY 

DISTKIIIUTORS 
Bemxlin kiiljbcr Co., Philadelphia. Pa. 
Unlvenal Aula Sales Co.. 1409 Michi- 
gan Ave.. Chicago. 111. 
Crescent Auto Supply Co., Kaniai 
City. Mo. 

Northwestern Tire * Repair Co.. Min 
nea|>olis. Minn. » 

Hu^'hio? !?M C 'rton*°I ' ""lis V 
Ness Ave., San Francisco. CaK° 



8 0 ^ e ^ iees °f 

diffusion 




RESULTS 



Power, speed, freedom from vibration, ease of 
operation and access, that's what counts in 
motors — and it's what costs if it's lacking 
Here's one that works like all Beavers do. 
surely, swiftly smoothly, silently and con* 
veniently. A standing challenge to the motor- 
making world has never produrr'l its equal. 
Made the best: of the best materials— all parti 
interchangeable — and at a price as low as 
most " iust- motors.*' 



BEAVER MOTORS 




Please mention The Automobile when writing 1 .1 Art vei tlsei s 



6-Cvl. Vf.rt.. <1 x 4| 4-Orc.. Vp.rt, 4, x 4, and 4» x », 
2 (.vl Homi Opposed, 4| x 4 and 4| x 4 and Si x 4». 

4-Cvl. Homi. Opposeo. Si x 4i 

The 4-Cyl Horit, opposed motor b designed especially for 
Commercial Trucks All Motors Fbnr-Cycl*. 

Write to-dav for free catalog. L 
BEAVER MFG CO < fhe Filer & StoweU Co., Owners) ■ 
l " rW ' ** W - 143 Burrell St.. MUwaulDas Wis 1 
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Brum Combination Sheltered Phaeton Body 

SUITABLE FOR ANY CHASSIS 



GASOLENE OR ELECTRIC 
Writ* tor quotation 




PATENTS FUNDING 

DESIGNED AND BUILT BY 

BRUNN & CO., Inc. 



1133 A 1137 Main Street 



BUFFALO, N. Y. 



The Royal Equipment Co. 

MANUFACTURERS OF 
fT\S TRADE ffMAR/f ~Lr 



Brake Lining 

AND 



Duplex External Brakes 

420 Housatonic Ave., BRIDGEPORT, CONN. 



'STAR 



TIRE 
&TOOL 



(Patented) 

rr.4. ft* HOLDS ALL TOURING NEEDS 

Made of pressed steel. Carries two spare shoes, 
six inner tubes, tools and spare parts. Thief, dust 
and water proof — opened and locked in s minute- 
Pits any car. side on running board, or on rear, or on 
top. Does not rattle. Price »15. f. o. b. Factory. 
Sold by entire trade. Send for Catalogue No. 8. 

MERCHANT & EVANS CO. 

( The Premier Metal House in the United States) 

■ of 

I Hele-Sha- " r 

Ji^ment^'ointe 
-It & E." Crease Cups 

PHILADELPHIA 
Chicago Denver Kansas City 
New York Brooklyn Baltimore 




Automobile Springs 

75 per cent, of all the automobile 
springs used in this country are 
manufactured by 



THE SHELDON AXLE CO. 

(Largest spring and axle factory in the world.) 
WILKES-BARRE, PA. 




BOSCH PLUGS 

Used on the winning Marmon in 
the Great Indianapolis Race. 

80% of thep rize winners too. 

You can dipend on Botch Plug* 

$1.00 each from your dealer, or 

BOSCH MAGNETO CO. 



223-225 Wast 46th Street, 
Detroit Chicaco 



NEW YORK 

San Francises 




w 

Tires 



Investigate Swinehart Tires — pneumatic and solid 
truck types — and you will understand the loyalty of 
the vast army of car owners to whom Swinehart spells 
the maximum of tire service , tire mileage, tire economy. 

The Swinehart Tire and Rubber Co. 

16 North St. Akron, Ohio 

Branches and Distributing Agencies la all Principal Ctttea 




1,000 VALUABLE SUGGESTIONS 

Most of them necessities — some luxuries — but all 



useful and at times 

Our booklet IS yours for the asking — better ask 
now. then you will have It when you want to send 
a "hurry-up order." A catalog In the hand la 
worth two in the malls. 

Write Now 



Universal auto Sales Co., £ °* ago IS 
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A Motor 
Driven Horn 

The Uacas Siren Hon is a real 
signal for motor car drivers, 
not a novelty or experiment. 
It is driven by the flywheel 
of the motor. Low notes 
for city driving, a mile- 
reaching-shout for touring. 
No Batteries or Trouble. 
Catalogue. ? 

STERLING MACHINE CO. 

NORWICH, CONN. 




ElectrobolA 

10-INCH, 2,500 CANDLE POWER 

A Powerful Electric Headlight 

Made from Die Casting with Ground Reflector 

Project* more light than the best gas lamp. Efficiency highest, 
cost of operation and maintenance lowest. Superior to all. frks 
str Dtlr, 135.00. Also side lights along the same unique lines. Frit* 
M> pair 1 116.00 Write for particulars. 

AVERY PORTABLE LIGHTING CO. 

3A3 JACKSON ST.. MILWAUKEE. WIS.» 

Chicago Branch "Electrobola Agency," 1 42*3 Michigan Ave.. Chicago, 111. 
New York Representative. J. H. Faw 41 Warren St.. New York, N. Y. 
California Representative, Weinstock-Nichols Co., San Francisco, CaL. 



blETZ 
LAMPS 

GAS-ELECTRIC— OIL 

Pleasure and Business Car Types 
Modern Designs Durable Build 

R.E.DIETZ COMPANY 

60 LAIGHT STREET NEW YORK CITY 

ESTABLISHED 1340 
Western Sales Managers, Wilson eV Coecrore, S26 For Bid*., Detroit 



?oran\ 



GAS, OIL, AND EL E C 

-GO R C 0 fi A PS L-fi- ri: F 



STEEL BALLS 

\Xf E are importing STEEL BALLS of 
" * superior quality and extreme accuracy 
in size and sphericity, such as are used in 

F. & S. Annular Ball Bearings 

Sizes from 1-16 to 4 inch. Calibrated to 
.0001 inch. Correspondence is invited. 

J. S. BRETZ COMPANY 
350 West 54th Street New York 




1 



I 11 

• . v'- 



Quality— 

Transmission*. 
Motors 

Steering Gean 
" Truck Part. " 

THE WARNER 
MANUFACTURING CO. 

Toledo, Ohio, U. S. A. 



A REAL TAIL LAMP 

THAT NEVER FAILS 

HAM'S VENUS 

Meets all requirements, save)* trouble, 
expense and annoyance. It first choice 
of particular people. 

Writ* for Catalog 

C. T. HAM MFG. CO. RO W" 




■BB9BE9B99 
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Mohawk Tires 

Prioe Without Loss of 
Quality 

Living Prioos to Live Dealers 
MOHAWK TIRE CO. 

UTICA, N. Y. 



"Automobile Owners & Tourists" 

Should break their journey and aTiil themselves of the excellent 
facilities afforded by the D. k C. Lake Lints, operating; daily service 
between Detroit and Buffalo and Detroit and Cleveland! 

Enjoy the delights of the cool breezes from Lake Erie and recuse 
your tourney in the morning, after a refreshing night's rest. 
Special attention given by this Company to the handling of auto- 
mobiles. Kates quoted on application to Purser or Agent (state 
wheel base). Tanks of automobiles must be emptied of gasoline 
before being shipped; three gallons of gasoline supplied free on 
arrival at destination. 

Roads in this section of the country are in first-class condition ; 
new road now under construction between Detroit and Toledo. 
Tourists speak highly of the route between Buffalo and New York. 

On your trip this summer bear in mind, "The Waterway is the 
Only Way." 

DETROIT ft CLEVELAND NAVIGATION CO. 
General Offices DETROIT : 



THROW AWAY YOUR MATCHES 



and get the 

KOEHLER 




HEADL16HT 
IGNITER 




No electricity, no opening of lamp doors. 

Turn on gas, pull knob — that's all. Price, $4 pet pair. Ask your dealer. 

CHAMPION IGNITER CO., V^S3S^SSt 



1 %" 




TIRE TROUBLES STOPPED 

Interlock Inner Casings 

prevent 95 per cent, of punctures, blow ouU and 



If you would enjoy that freedom from tire 
trouble and get more miles at lowest cost, mail 
postal card to-day for booklet^ "Tire Troubles and 
Expenses." It will tell 
you how to save 
many dollars every 
season in tire up- 
keep and gives com- 
plete information 



PREVENTS 
PUNCTURES 

AND 

BLCW-OUTS 



that you want. Send 
us the name of your 
dealer and receive 
sample section free. ^ 

Double -Fabric 
Tire Company 

108 E. Seventh St., Auburn, Ind. 




Saves the automobile own- 
er the expense of tearing 
down the engine to clean 
the cylinders, saves having 
the car laid up. eliminates 
disturbing the bearings and 
adjustments difficult to se- 
cure again, does not scratch 
or nick the metals which a 
sharp edge tool is liable to 
do in the old "hand scrap- 
ing" way. It is absolutely 
harmless to the motor and 
guaranteed to clean out all 
the carbon from the pistons, 
top and sides of cylinders, 
booklet of testimonials of autoists from all parts of the 
United States. If not sold by your dealer let us send it postpaid. 

Price, 75c or three for $2.00. You can clean two cylinders at the 
same time, with two chains. 

Not recommended for Cadillac or some of the "V type motors like 
Maxwell. Always state kind of motor when ordering as chains are dif- 
ferent sizes. 

E. S. MICHENER, East Washington St., NEW CASTLE, PA. 



WHY DON'T 



Improve the easy riding quality of your car P 
It can be done ? 

Do you think we 




YOU 

Don't yon think 



would continue 
si ending money for these advertise- 
ments it we knew our Springs were 
t what we claim f 

If our Spsiags will remedy the 
jerk, jolt and annoyance of riding 
on rough roads, isu t it worth your 
time to write us, asking about 
them ? It costs you nothing. 
>! don't think ; we knrw that no car 
can help being benefited when 
asjuipped with 

Velvet Auxiliary Sprfifs 

They are easily and quickly attached. 
New England Agency: 
J. Cornell. No.S55 Royfiton St^Besteo 

San Franoisco Agent: 
F. Revalk. No. 561 OoUen Gat. An. 

JOIN W. BLACKLEBGE MFC. CO. 

Michigan Ave. and 15th St., Chicago 




"Stands Up Best" 



LISTEN! — "We have tried out several brands of cable, some 
of which have been giving very good satisfaction; but we would 
rather stick to PACKARD, as it seems to be the ONE CABLE that 
i up best under ALL conditions." 



Again We Say, 



PACKARD ELEC. CO.. S02 



Ask A ny User" 

ia Ave.. 



O. 



JVEVER. FREEZE , 



Marvel Garburetor Co -m2 Alvtjrd «5t- Indianapoli* Indiana. 
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FREE 



SAMPLES 



FREE 



Flash Decarbonizer 

The Wonderful Carbon Remover. The 

Dry Cleaning Cylinder Compound. Now 

in use by U. S. Navy. Ask for Sam- 
ples and Literature. Mailed free. 

The Flash Manufacturing Co. 

ZANESVHXE. OHIO 




NO MORE SOOT IN YOUR 
SPARK PLUGS IF YOU USE 

ALL-IN-ONE 

JUST OPEN THE STOP-COCK 
AND OUT GOES THE SOOT 

ALL-IN-ONE SPARK PLUGS have 
numerous other advantages. 

You can stop any knocking in your 
motor by priming here with a few drops of 
kerosene. 

You can instantly find any missing cylin- 
der by turning the pet cocks. 

Yeu can instantly prime your motor. 

All of these advantages are contained in 
ALL-IN-ONE SPARK PLUGS, and they 
cost no more than the other kind. $1.50 
each. 

BUFFALO CARBURETOR CO., Detroit, Mich. 




ARC OS 



THE 
ONLY 

SEE WHAT'S 
COMING 
MIRROR 



Extra heavy, highly polished, DETACHABLE, brass frame with 
round corners. BEVEL PLATE GLASS MIRROR. 

MIRROR CAN BE REPLACED IF BROKEN. 
IMPROVED POSITIVE CRIP BRACKET. 
WILL NOT JAR LOOSE. 

S3 THE MOTOR CAR EQUIPMENT CO. "ZT 

$7 66A Warren Street NEW YORK CITY Jj>6 



wm 

W TPAOe Y L ._ ■/ HARK ^ 

Re g U S Pat. Off. 

GRtEASE 

MOTOR OIL 

KEYSTONE LUBRICATING CO. 



PHII.ADFI.PHIA, PA. 



STANDARDIZATION OF RIMS 

that benefits 

Car Builders— Tire Makers— Car Owners 

The Standard Universal 
Quick Detachable Demountable Rims 

"FIT ALL TIRES" 

and 

Solve The Problem of Interchangeability 

Write for illustrated descriptive matter 

THE UNITED RIM COMPANY, AKRON, OHIO 




The 

AUTOMOBILE POCKETBO0K 

A Compendium of the Gasoline Automobile 
BY E. W. ROBERTS, M.K. 
The purpose of the author in writing 
this book has been to place before the de- 
signer and operator, in a concise manner, a 
few general notes on the design and opera- 
tion of the gasoline automobile. Much 
of the material is the result of disc ussion 
with leading manufacturers as to con- 
struction, so that the information is of a 
thoroughly practical character, useful for 
e very-day work. The various components 
and their functions are discussed in 
separate chapters, with suggestions for 
efficient operation and upkeep. The 
style is clear, and the book can be profit- 
ably read by the non-technical owner. 
Si" S l-» by • ut .Pages. SM. 
With Many Drawings. 
Flexible leather, red edges, fl 50 
THE CLASS JOURNAL COMPANY, 131-241 W. Mth St,' Hew York 




Universal Treads 

ARE WARRANTED 

THEY'LL REDUCE YOUR TIRE BILLS 
SO PER CENT 

WRITE FOR BOOKLET, "TIRES THAT NEVER TIRE" 

UNIVERSAL TIRE PROTECTOR CO. 

Lock Box 678-B ANGOLA, INDIANA, U.S.A. 





Has made and holds the unquestionable reputation for greatest 
speed, strength and endurance in either pleasure or commercial 
service. No noise, no repairs, always going smoothly, steadily and 
continuously. The motor that has established the reputation for 
tke best pleasure cars. 

Every part ground in Rutenber shops. Every motor rigidly tested 
and thoroughly inspected. Self-contained oil system and magneto 
attachment 

We stand back of every claim we make for the Rutenber with a 
Life Guarantee — which means that all or any part of a Rutenber 
that proves defective will be replaced free of charge. ' 

Let us send you Free Circulars and list of Manufacturers using 
Rutenber. 

WESTERN MOTOR COMPANY, Marlon, Ind. 
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Don't crank in the old-fashioned way — use either the 

STAR STARTER 
or 

STAR SAFETY CRANK 

Both guaranteed to start the engine without 
danger to the operator orannoying backfire troubles. 

THE STAR STARTER OPERATES FROM TIE SEAT 
The Star Safety Crmnk Elinumatei the Back Kick 

WRITS FOR DETAILS AND BOOKLET 

THE STAR STARTER COMPANY 

General Offlceei IT Broadway. New York Ctty 
New York Salesrooms 1*58 Broadway 
Factoryt Rochester, N. Y. 



Heinze Ignition 

MAGNETOS 

TIMERS 

COILS 

SPARK PLUGS 

CATALOGUE A SENT ON REQUEST 

Heinze Electric Company 

LOWELL, MASS. 



t 



u 1 1 U i ' 
f*T3 - 



10,000 Miles 



ly *~tTCrr J 



7K. 



WITHOUT A SINGLE REPAIR OR 
ADJUSTMENT. 

This is one of the many good records 
made by the 

Briggs & Stratton Igniter 
u sparks fivssay; 

l At Every Speed 

The customer who made this 10,000 
miles did not touch his igniter except to 
clean the platinum points twice. He used 
no other ignition, and his igniter is just 
as good tc-day as the day he bought it. 

It will run a car 2 to 3,000 miles on 
one set of dry batteries or one charge of 
a storage battery . Write for C atalog. 

1 Stratton Co. 270 

Wis. Milwaukee St. 



Briggs & Strat 

Milwaukee, 



Hmiss >n 
case on 
robe mil 

not 

In me. 



Watch Your Mileage 
from the Tonneau 

You ran II your car Is equipped with The 
Electrodoroeter, the most practical trip 
odometer made. Mm ho nellble ah«n— 

jfijsi run ^[[i£CTR000METER 

TRADE MARK 

i You can carry it In your hand In any part of ear. Can 
he reset forward br backward at any time to any read- 
tng. Doubles value of your guide ^.Combined 
with Hopkins Eleclrlc Speedometer it makes the 
accurate, mosl reliable, and highest priced out) 
the market. Mode tor the man who wants tae 
J Srarf for DacrfpHvt BookUt 

! ELECTRIC SPEEDOMETER CO.. Washington. D. C. 
New York Branch. 1999 Broadway 




THE 

rELECTROOOMETER' 




Gray & Davis 

Lighting Dynamo System 

Lights your lamps, charges your batteries, operates 
power-horn, inspection lamp, etc. A complete system — 
not a makeshift. 

GRAY & DAVIS 

ELECTRIC LAMPS 

Are supplanting oil and gas lamps wherever automobiles 
areusecL Send for catalog describing lamps and dynamos. 

GRAY & DAVIS iSSSSmZ. BOSTON, MASS. 




tg»iaTHHa> 



"Motobestos" 
"Ajax" 

Brake Linings will hold your 
car under any condition. Heat 
proof, wear proof. 

Calm on Asbestos & Rubber Works of America 

103 John St, 2-4-6 Cliff St NEW YORK 



WESTEN 
SHOCK ABSORBERS 



have an exclusive automatic adjustment 
to meet the varying road conditions. Absorbs 
the light jar or the heavy amaan. 

Ordinary Shock Absorbers are adjusted only for rough 
roarla malrinc the springs too stiff on smooth roads. Have 
yo^r ™ra^ 8 ML put WESTEN SHOCK ABSORBERS 
on your caftoday and reduce the cost of its upkeep. 
Made for three weights of cars. 
Booklet of detailed information sent free. 



MANUFACTURING CO 






J27j(/Jt W<ft. Jhrlfctk. 

1 t„ibj topojrtffoo 





TIMES BUILOINO 



TIMES SQUARE 



° FT " rl< 1 
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Exo the Low Priced Signal 
With the High Priced Voice 

Equip your car with an Exo and "get out of the crowd. ' ' 

Remember the voice of Exo can be heard a mile away 
in the country — and it can be modulated to suit city 
requirements. 

All sizes over 30 h. p. $7.00; 30 h. p. and under $5.00. 
In ordering, give make, model and year of your car. 

TROY AUTO SPECIALTY CO., Troy, N.Y. 




The TRIPLE TREAD 

is the only tire protector which pro- 
tects your tire and cannot injure it in 
any way. 

Being firmly vulcanized to your casing, 
it cannot creep, heat, chafe or allow 
sand and dirt to work under it. 
Doubles tire mileage and prevents punctures 
and skidding. 

Write our nearest factory (or full particulars 
and' prices. 

TRIPLE TREAD MFG. CO. 

1S43?Michiru An., 543 Van Nm Am., 52 G*rtis St., 

Chicago Sin Franciira Wlnnnipag, Man. 



FOWLER anI^reuef VALVES 



Made of Malleable Iran 




kVALVES <SJ?s ^! 

o 



Send $5.00 for 
Valve, Braes Bel 
Crank and Lock 
Foot Pedal and four 
Cable Hooka. 



Specify diameter of 
exhaust pip* 

Fowler Lamp & Mfg. Co 

18 E. 24th St., Ch 



NO 



MOTOR WAGONS 



are especially built to meet the 
conditions; are particularly at- 
tractive and have unusual endur- 



Two types are built, one $950. 
the other S2000. These wagons 
are in a class by themselves and 
are superior to anything that has 
ever been offered We want 
agent i every place for the deliv- 
ery truck of the hour that is not 
only a money maker, but a friend 
maker. 

Far details and particulars, addrm 

The Findlay Motor Co. 

Finn-lay. Ohio 





The only bumper 
that has swivel 
joints 

Absorbs the 
bumps at all angles. 

Approved by 
accident assurance 
companies 

Brsaa. $15.00 
Nickd. 16.00 
BUck. 12.50 



EMIL GROSSMAN CO. MFR., 250 W. 54th St., New York 

1436 Michigan Ave., Chicago «?4 Woodward Ave.. Detroit. 



WESTON-MGTT CO. 

FLINT, MICH. 



EST. 1884 



Axles, Hubs, Rims, Jackshafts 

Off All Types— For Any H.P. and Weight 



Why experiment with untried product, when you 
can obtain better, tried-out product for practically 
the same price? 

Send for our latest catalogue 



Gasoline Trucks and Deliveries 




Johnson Service Co.. Milwaukee 



HANG ON TO YOUR OLD TU 
THEY CAN BE USED FORE 
WHEW COVERED WITH 

3TEJ 



The HAWAII STEEl PROTECTOR makes BLOWOUTS, 
PUNCTURES, and RIM CUTS impossible. A few sections 
will hold any old blowout. That are as flixibto as tiar. 

Send for detailed information. 

KIMBALL TIRE CASE CO., 171 BROADWAY. COUNCIL BLUFFS, IOWA 
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DECATUR STRUCK 



The accompanying WRITE FOR CATALOGUE 

out shows a Model 
H Decatur truck 
that ran from New 
York to Boston, Jan- 
uary 16; 1911, a dis- 
tance of 265 miles, 
on 32 gallons of gas- 
oline and 3 quarts of 
oil, in 19 hours and 
40 minutes, actual 
running time, carry- 
ing a ton . load the 
entire distance. 

Manufactured by DECATUR MOTOR CAR CO., Decatur, Ind., U.S. A. 
Distributor*; 

Taylor Motor Sales Co., 157 Mass Ave., Harris, Providence, R. I.: Frank A. 

Boston. Mass.; Flatow, Flynn & Co.. 145 Drage. Fort Wayne, Ind.: E. J. Nota, 

Wert 37th St., New York: Fred L. John- Auburn. N. Y.: R. S. Mattoon, 2015 
•on. Concord, New Hampshire: Wm. A. Michigan Ave.. Chicago, 111. 

— Good Territories Open to Reliable Dealers. ^^«^«^— 




Baker 
CtecJ 



The only electric 
on the market to- 
day with power 
transmission 
which is neither old 
fashioned nor ex- 
perimental. 

244.5 miles on a single charge over average road*. 

This record for electrics, made by a stock Baker Vic- 
toria with standard equipment of Edison batteries. 

Writ* for dialer'* proposition 

THE BAKER MOTOR VEHICLE CO. 
29 West Eightieth Street Cleveland, Ohio 





Worthy of your careful 
consideration — price $3500. 
fully equipped. 

James Cunningham, Sen & Co. 

Desk C IB Canal Street Rochester, N. Y. 
CUeace Breach. Z021 MIcMaan At 





The Little Aristocrat 

$950 

There's just as much reason to use 
a 50 or 60-horsepower motor to 
carry two passengers as there is to 
a 10-ton hammer to drive a 

tack. 

THE EMPIRE TWENTY— LOGI- 
CAL IN SIZE AND POWER 

Write for Catalog C-I 

EMPIRE MOTOR CAR CO. 

Indlanapolla, Ind. 




AUSTIN 



Model 45, Six Cylinder*, (4| x 5 J) 45-6 H.P. 

Fin PiMMpr, 128-ln. W. B., 13,000 Smn Fatttngtr, 132-la. W. B. 13,250 

Model 50, Six Cylinders, (4£ x 6) 50-75 H.P. 

Fhi Psussgsr, 1>5-ln. W. B., 13,750 Inn FtMMftr, 36-ln. W. S„ $3,060 

Model 60, Six Cylinders, (5£ x 5£) 60-90 H. P. 

Fin FMSMftr, 141-le. W. B., 15,750 Imi Psmngtr. t47-!». W. S„ 10,000 



Austin Automobile Co., Grand Rapids, Mich. 




A Real Commercial Truck 

i that insures uninterrupted service and mrnrmtrm cost of operation. 

MOTOR 
TRUCK 

One ton capacity — 80 horsepower, 4-cylinder, 4 
cycle motor, progressive type sliding gear transmis- 
sion, choice of platform, stake, panelled or covered 
express bodies, $1950. 

Agents and dealers, investigate. Catalogue and full detail* 
sent on request. 

CASS MOTOR TRUCK CO. 

1035 Lapeer Ave. Port Huron, Mich* 




One fixed idea is upper, 
most In the minds of the 
Oliver — to produce a com- 
mercial car that will give 
service the whole year 
round. 

The Oliver gives that kind 
of service. 

Capacity — 1200 p unds. 
Prices— $ 1500 to $1600. 



We Want a few more responsible, wideawake dealers 
ready to lira their time end .oarer to poshing the Oliver. 

Oliver Motor Car Co., 464 Lawton Avenue, Detroit, Mich. 




All touring models fit- 
ted with removable 
front doora and panels 
at a slight extra charge, 

Jackson 
Automobile Co. 



Model 51— $2200 
Model 41— 1700 
Model 38— 1650 
Model 35— 1250 
Model 30- 1250 
Model 29— 1000 
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mi "TWENTY-TWO" WATER COOLED r 

Wi guraitee Ibis Car the 
Greatest Hill Clliber ii tie 
world regardless of pries or 
power -or- yoir 10107 ro- 
faoded. 

1912 Model Completely Equipped as shown $600 

Four cylinder motor twenty-two HP, valves and all moving 
parts inclosed and dust proof. High tension magneto ignition. 
10,000 miles on set of tires. Ask for book "E" with hill climb- 
ing guarantee. Good dealers wanted in unoccupied territory. 
Capacity 10,000 Cars per year 

METZ COMPANY, WALTHAM, MASS. 




$1600 




$1600 



It Never Lays Down 

Four cylinder 40 H P long stroke motor built in 
our own shops. Strong on hills, speedy when de- 
sired. 114 inch wheel base, 34 inch wheels, selective 
type sliding gear transmission. 

Great Western Automobile Company 

Pons Indiana. 



DRBf 



Model 40 

Touring Car 
$3000 



No better car can be had at any price. Large, powerful 
and easy riding — a mechanical masterpiece. 

Sold with complete equipment, including top wind 
shield. Warner Speedometer, demountable rims and 
trunk rack, in addition to the most regular equipment 
which goes with most other cars. 

Fully described in 1911 Catalogue E 

CORBIN MOTOR VEHICLE CORPORATION 

NEW BRITAIN, CONN. 




Since the "Year 1" in American automobile-building 
the Haynes has stood in a place by itself. 
It was the first— the parent car. And the 

HAYNES 

has kept its leadership. It is the finished result of 
ripe experience — of seventeen years of intelligent, sin- 
cere endeavor. 

A car of noble lines and distinguished lineage. 

At $2100, it is a value so remarkable that before you 
purchase any car you should, in simple justice to your- 
self, investigate the new Haynes models. 

Send for our interesting, handsomely 
illustrated Annual and Book of Evidence. 

HAYNES AUTOMOBILE CO. 
mmUrnrn B KOKOMO. BUM 



AGENTS WANTED 




40 H. P., D. W. F. Hess Brlghts, 
Vanadium Steel. Fully Equipped. 



Guaranteed for 5 Yearj 




„ . Every owner satisfied. MORAL t Buy a Washington 

CARTER MOTORCAR CORPORATION, Hyattlville, Md. 



THE 

Only Car 



that ha? a Unit Power Plant flexibly sus- 

pended from frame at three points. Many makes have three point ' 
f suspension but not flexible suspension. «| What does this mean? 
In the opinions of leading unprejudiced auto experts it means 
I absolute and perfect independence of all frame strains— perfect J 
' alignment of shafts and bearings at all times— greatest efficiency I 
in transmission of power and-hugest life of entire power plant. J 
Many makers have tried to secure a flexible suspension — only^ 
, the Midland has succeeded, This is but one of 
many distinctive features that make it 

The MASTERPIECE :fCAR CONSTRUCTION. 

A»k for Calaloj C-2. 
MIDLAND MOTOR CO. 
Moline, III. 



SCHACHT 

For four years our "a IN 1" cars have been the most satisfactory and 
popular low-priced cars on the market. Their easy convertibility from 
runabout to touring car or delivery wagon gives them a unique advantage 
over any other car in their class. They offer you the best chance to 
cover this wide and profitable field. Write today for Catalogue. 

THE SCHACHT MOTOR CAR CO., StVc!Vn1?Toh*?S 
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Franklin Wins at Los Angeles 

Defeat* all others in its class— lowest 
ton-mile oost — perfect score. 

Los Angeles Examiner Truck Reliability Run, 
May 22, 23 and 24 — 165 miles — 7 miles through 
the deep sand, rough roads, steep grades and in- 
tense heat of the Santa Ana Canyon. 

In every contest it has entered the Franklin 
motor truck has been a winner. 

Let us make an engineering analysis of your pres- 
ent truck service. If the Franklin truck can save 
you money, we will show you how and where. 

FRANKLIN AUTOMOBILE COMPANY Syracuse NY 



After you have tried out the smaller car and want some* 
thing better, bigger more powerful and with that exquisite 
finish which only the high grade motor car possesses 

car will fill this crav- 
rri ■ ing for the utmost In 

IIP ^sss***^^ J* tomobile value. It 

* "V ^saV m a» -^sat^av J is built by a Company 

who thoroughly be- 
lives that a sale is 
never finished while 
the car is in commis- 
si post card brings our 
cotaUi—tk* most compute 
dtaoription of a motor car 
that it issued. 

KNOX 

AirtsmaMlo Co. 






$1150 

Cartercar 
Roadster 



FRICTION DRIVE 

If* Clutch to Slip.— No Gears to Strip. -y-Mo 
Crams* Packing to Renew. — No Universal Joints. 
—No Bevel Gears. — No Noise. — No Trouble. 



CARTERCAR COMPANY 



Peattae, Mlah. 




4 Cycle— 4 Cylinder $OAA 
Full 25 H. P. Motor OUU 

If intetrtstrnd — writ* for fall particulars' 

THE PAIGE-DETROIT MOTOR CAR CO. 

24S-2S0 2 1st Street. DETROIT. MICH. 



THE CAR OF 191 1 IS THE "HENRY" 

Just to aay "iijii Model" docs not describe uj 
Henry. The verdict of Henry dealers this month Is, 
"The Henry Is the car of 191X." Sales are big. Ter- 
ritories going. Men who have grown gray buying 
it their choice nnt, last and all the 

Dealers Who 
Want The Leader 

Are you acquainted with 
the Henry line — the Bat 
power, type aad price com- 
binations from |qoo to $•»>, 
big, roomy, solid-comfort 
cars? To know the Henry 
is to want territory. Ask us 
to send the Henry catalog 
and proposition. 

HENRY MOTOR 
CAR SALES CO. 

1S07 Michigan Art., Chicago. 111. 
Henry Motor Car Sales Co., aflo Columbus Avenue. Boston, Mass.— Distributors for New England. 
Henry Motor Sales Co.. S039 Euclid Arenue. Clereland. Ohio— Distributors for the State of Ohio. 
Heory Motor Car Co.. 1124 E. 15th St.. Kansas City, Mo.— Distributors for Kansas and Western 
Mis»urUndtheIowaHe«r^toJ^ 




ibutors 

m Co. ,184a E 
Bass York City— Distributors for 

I New York, Connecticut and Now Jersey. 



Every fifth car sold in this country is a 

The 1911 FORD catalog and other 
literature will tell you why. Write 
for it 

FORD MOTOR CO., Detroit, Mich. 




YOU SEE 
MORE 

Warren "Thirties" on Detroit's streets than any of the 
other 1911 Models — and, Detroiters are the most dis- 
criminating automobile buyers in the world. This is 
full of significance for you. Write for catalogue and 
dealer's proposition. 

Nine Models, $1200 to $1750 

WARREN MOTOR CAR CO., HoWen Ave., Detroit, Mich. 



~$1,650 



The Car You'll Be Proud To Own 

The same mechanical perfection and graceful symmetri- 
cal lines found In the new popular models of the highest 
priced cars are embodied In our 

"Fore Dore" 36-40 H. P. Touring Car, $l,6SO 
Compare It with any 12,500 car— we'll abide by your Judgment. 

HENDERSON MOTOR SALES COMPANY. 
General Sales Agents, Cole Motor Car Co., Indianapolis, Ind. 

"For; Dore" - J Hew Cola Flyer 

ToyTonneaa 1 ^fcs 4 _ JJs^ . Speedster 

86-40 H P. 



36-40 H. I - . 
$1,600 



Write Today 
for Booklet 
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mi "TWENTY-TWO" WATER COOLED r 




We giarantw this Gar tie 
Greatest Hill Citato ii tie 
world regardless of price or 
power- or -roir ■ooej re- 
fuded. 

1912 Model Completely Equipped as shown $600 

Four cylinder mot * 
parts inclosed and < 
10,000 miles onset.. 

ing guarantee. Good dealers wanted in unoccupied territory 
Capacity 10,000 Cars per year ' 

METZ COMPANY, WALTHAM, MASS. 




$1600 




$1600 



It Never Lays Down 

Four cylinder 40 H P long stroke motor built in 
our own shops. Strong on hills, speedy when de- 
sired - "4 ,nch wheeI bas e, 34 inch wheels, selective 
type sliding gear transmission. 

Great Western Automobile Company 

Peru, Indiana, 



WM 



Model 40 

Touring Car 
$3000 

No better car can be had at any price. Large, powerful 
and easy riding — a mechanical masterpiece. 

Sold with complete equipment, including top wind 
shield. Warner Speedometer, demountable rims and 
trunk rack, in addition to the most regular equipment 
which goes with most other cars. 

Fully described in ign Catalogue E 

CORBIN MOTOR VEHICLE CORPORATION 

. NEW BRITAIN, CONN. 




I 



Since the Year 1" in American automobile-building 
the Haynes has stood in a place by itself. 
It was the first— the parent car. And the 

HAYNES 

has kept its leadership. It is the finished result of 
ripe experience— of seventeen years of intelligent, sin- 
cere endeavor. 

A car of noble lines and distinguished lineage. 

At $2100, it is a value so remarkable that before you 
purchase any car you should, in simple justice to your- 
self, investigate the new Haynes models. 

Send for our interesting, handsomely 
illustrated Annual and Book of Evidence. 

HAYNES AUTOMOBILE CO. 

» KOKOMO. INMAMA 



AGENTS WANTED 




40 H. P., D. W. F. Hess Brights, 
Vanadium Steel. Fully Equipped. 



Guaranteed for 5 Year« 




CARTEl^&OTOR CAR^ORTORA TI<$N, HjrattsWlle, Md. 



THE 

Only Car 

r r that has a Unit Power ^Mk^ Plant flexibly sus- 
. pended from frame at three points. Many makes have three point 
F suspension but not flexible suspension, What does this mean? 
I In the opinions of leading unprejudiced auto experts it means 

I absolute and perfect independence of all frame strains— perfect J 
\ alignment of shafts and bearings at all times— greatest efficiency i 
V* transmission of power and longe st life of entire power plant./ 
.Many makers have tried to secure a flexible suspension— only . 
. the Midland has succeeded. Q This is but one of ' 
many distinctive features that make it 

I The MASTER?!™ :fCAR CONSTRUCTION. 

Ask lor Catalog C-2. 
MIDLAND MOTOR CO. 

Moline, III. 



SCHACHT 

ye " S T " * ,M T <*" . hi,ve htm the ™°" satisfactory and 

™E=h„ '° w ? r,CCd "'V^ markf '- Their e "y convertibility from 
runabout to touring car or delivery wagon gives them a unique advantage 
over any other car in their class. They offer you the best chance to 
cover this wide and profitable field. Write today for Catalogue 

THE SCHACHT MOTOR CAR CO., flff.ftaar.fe 
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Franklin Wins at Los Angeles 

Defeats all others in its class— lowest 
ton-mile cost — perfect score. 

Los Angeles Examiner Truck Reliability Run, 
May 22, 23 and 24—165 miles— 7 miles through 
the deep sand, rough roads, steep grades and in- 
tense heat of the Santa Ana Canyon. 

In every contest it has entered the Franklin 
motor truck has been a winner. 

Let us make an engineering analysis o( your pres- 
ent truck service. If the Franklin truck can save 
you money, we will show you how and where. 

FRANKLIN AUTOMOBILE COMPANY Syracuse NY 



After you have tried out the smaller car and want some- 
thing better, bigger more powerful and with that exquisite 
finish which only the high grnde motor car possesses 

car will fill this crav- 
C^S^^^Si**^*^"" - ~S ing for the utmost in 
||P ^"^M^^^ automobile value. It 

is built by a Company 
who thoroughly be- 
lives that a sale is 
never finished while 
the car is in commis- 
si post card brings our 
catalog— ^ht most complete 
description of a motor car 
thai is issued. 




KNOX 

Automobile Co. 

Springfield, Mast. 





$1150 

Cartercar 
Roadster 



FRICTION DRIVE 

Ho Clutch to Slip.— No Gears to Strip.-*Mo 
Great* Packing to Renew.— No Universal Joints. 
—No Bertl Geart.— No Noise. — No Trouble. 



CARTERCAR COMPANY 



Poatiac Mi*. 



THE CAR OF 191 1 IS THE "HENRY" 

Jutt to say "1911 Model" dots not describe ut 
Henry. The verdict of Henry dealer! this month is, 
"The Henry is the car of ion." Sales are big. Ter- 
ritories going. Men who have grown gray buyinar 
motor cars declare It their choice first, last and sil the 

Dealers Who 
Want The Leader 

Are you acquainted with 
the Henry line — the fins 
swer, type asd price corn- 
nations from $900 to fasoe, 
big, roomy, solid-comfort 
carsf To know the Henry 
is to want territory. Ask ua 
to send the Henry catalog 
and proposition. 




DISTRIBUTORS 
Otrwibrd- Thorn son Co., 1849 Broadway, 
Hew York City— Distributors for East- 
en New York. Connecticut and New J 
Henry Mow Car Sales Co., «8o Columbus Avenue. Boston, Mass.— Distributors for New England. 
Henry Motor Sales Co.. S039 Euclid Avenue, Cleveland, Ohio— Distributors for the State of Ohio. 
Henry Motor Car Co.. 1134 E. 15th St., Kansas City, Mo.— Distributors for Kamas and Western 
Missouri and the Iowa Henry Aulo Sales Co., 907 Walnut St.. Des Moines, la.— Disnributors for low 



Jersey. 



HENRY MOTOR 
CAR SALES CO. 

1507 Michigan Aye., Chicago, III. 




4 Cycle— 4 Cylinder $i 
Full 25 H. P. Motor 

If interested — write for full parti \ 

THE PAIGE-DETROIT 

240-250 21»t Str^ 





Every fifth car sold in this country is a 

The 1911 FORD catalog and other 
literature will tell you why. Write 
for it. 

FORD MOTOR CO., Detroit, MichJ 
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Touring Car 
Raceabout 
Toy Tonneau 




MERCER 



Model "30" — G 
TOY TONNEAU 
$2150 

MERCER AUTOMOBILE CO., 
TRENTON, N. J. 

New York Distributors: Philadelphia Distributors: 

3 Motor Co., Carroll A. Haines & Co., 

Broadway. 2214 Spring Garden St. 

Chicago Distributors: 
Schillo Sales Co., 



Whiting 
1802 I 

Boston Distributors: 
Fred S. Smith, 
38 Columbus Ave. 



945 E. Dakin St. 



E-M-F "30" 
ANDERS "20" 

The cars that have made the 
^>h price- automobile a fad 

AwAutomobile Manufacturers 

MfiL MICH. 



- "Of 
Sr 



ONE BEST BET" | 
Small Csr Class. 
. {set, tk*re««fa 
11 lit ssW prepei 
U for the aw 



1 merles I 



forte 

"Tka Aristocrat of Medium Priced terfl" 

SEVEN— MODELS— SEVEN 
$860.00 to $1,600.00 

The -Car of Perfect Control, Silence and Comfort: Tf the 
Petrel is not represented In your vicinity, write as— rto-day— 
before the opportunity Is gone. Immediate delivery. 

PETREL MOTOR CAR CO., Milwaukee, U.S.A. 



1911 IMPERIAL 1911 

MODEL 50—92000 MODEL 35— $1650 
MODEL 51 — $2000 MODEL 42— $1500 
MODEL 38— $1700 MODEL 43— $1500 
MODEL 37— $1700 MODEL 44— $1600 
MODEL 36— $1650 MODEL 30— $1350 
GOOD AGENCY PROPOSITION OPEN 
CATALOGUE ON REQUEST 

IMPERIAL 

AUTOMOBILE CO. 

Mod.1 44 ^■JP' JACKSON, MICR 





tLrv nAtvi 



10 Popular Models 2, 4, 6, 7 Passenger Cart 

$1000.00 TO $2000.00 

A few exclusive territories still open if you wire (collect) or write for 
our liberal Agency Proposition to handle the full Crow-Elkhart Line. 
Write lor Book. As Agent or Possible Purchaser write today. 

Fore Door, 6 Pass. Touring Car, Modal 1 7, S 1 750.00 



Crow Motor 
Car Co. 

ELKHART, INO. 




Mc-I-N-T-Y-R-E Spells "Satisfaction' 



The Car That Carries Conviction. 

A McINTYRE AGENCY is s real businass asset for any Deal- 
er. Tke great and rapidly increasing demand for the McINTYRE 
LINE is an absolute assurance of large profits to the Agent whs 
is easarpeiatag enough to secure a McINTYRE CONTRACT to 
handle the "Car That Carries Conviction." 




CiTUOt 
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4 CYLINDER 
CARS 

24 to 40 H. P. 
$1,500 lo $2,250 



t v 5B35 



6 CYLINDER 
CARS 

60 to 60 H. P. 

$2,850 lo $3,250 



The KLINE KAR is an honest car, honestly de- 
signed, honestly constructed, and honestly sold. 
The Kline Kar is the full overflowing measure for 
the money it cost you. In justice to yourself you 
cannot afford to purchase without a thorough 
investigation of the Kline Kar. 

B. C. K. MOTOR CAR COMPANY, York, Pa. 

Writ* for Catalogue and Territory 



The Electric 

with the lowest hung 
body, longest wheel- 
base, easiest entrance , 
most knee room, 
easiest riding springs 
—It's 




Elcchic Brou^hanf 

The Ideal Flertrir Vfhirlp Cn ShowRoom'-A/'lSM Michigan Ave. 

me meat ciecmc venicie uo. ractory,si2E.HuronSt.. Chicago 



The remarkable price of 
$2200 is possible simply 
because we have not set 
a premium upon its 
guality features. - Write 
iescriptive literature 



THE MARMOT 

"The EuUrt Ridinc Car ia Tin World" 




There is satisfaction, of course, In owning a ear of the 
highest international reputation. But there is no end to this 
satisfaction when the car lives up to Its reputation so hand- 
somely in daily service as does the Harmon. 

NORDYKE & MARMON CO., Indianapolis, Ind. 
(Safe*. iS si) Sixty Y<m ef Successful Maamf aerarlaa 




$2500 to 
$2900 



More than this car offers cannot be bought. 
— It concedes nothing to its costliest contemporary in 
structural soundness and strength; in luxury; in ease and com- 
fort ; in dignified appea rance , or in satisfactory performance; 
— But brings you nota- " 
able features of design 
and build that are 
peculiar to itself. 

Speedwell Motor Car 
Company 

10 Esiex Avenue 
DAYTON, OHIO 




Model 1 1-F, Special, Touring Car 
7-Pamenger, $2900 — 5-Pa»enr.er, $2750 

Standard chassis of all Speedwell models has 
121-inch wheel base and 50 H. P. motor. 



MADE IN CHICAGO 

TOURING CARS 
ROADSTERS 
SPEED CARS 



All Models 
$1850 



Writt for Catalog™. 



OUR RECORD "TALKS" 



"i i. «■! si. j.-fVl-tf!PT«f « «'"»• 



HUPF-YEATS 

ELECTRIC 



No other electric 
is comparable with 
this — in beauty of 
design or in me- 
chanical excellence. 
It is the first elec- 
tric coupe to sell at 
$1750 — and at that 
price incorporates 
all the luxury and 
dignity of the cost- 
liest cars. 

EX1DE BATTERIES, STANDARD EQUIPMENT 

R. H. C. SALES COMPANY 

Dat*. A. 100 Lyco.te St., Detroit, Mick. 





CHICAGO 

Every dealer who has taken up the 
new Staver Dealers' proposition for 
JverT\ 1912, is enthusiastic about it. 
icftoof If you haven't heard it, write 
us today. 

STAVER CARRIAGE CO. 

76th and Wallace Streets, Chicago, Illinois 



AUBURN-1911- 



11 The Most for the Money" 

The car that Is so noticeable that it cannot be 
overlooked and so impressive that It cannot be 
forgotten. The ear that embodies mechanical 
perfection and that Is finished like 
art. 40 H. P. Touring Car, $1,750. 

It's the kind that sells itself. 

Let us tell you more about it. 

Some territory left. 



a work of 



AUBURN AUTOMOBILE CO., Auburn, Ind. 

Factory: Auburn, Ind. Eastern Office: 737 7th Ave., 

New York. 
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1911 



MOTOR 

Built to last 
$2500 Complete Equipment 

Soma d—irabl* Unitary *till ancdlottmd 

Dorris Motor Car Co., VJ^o" 




THE WHITING ROADSTER -$775 ™ 

A manufactured — not an assembled car. A nobby car — 
that will stand up under road work. It is built right. Write 
for catalog and prices 

WHITING MOTOR CAR CO. 

Owned and operated by The Flint Wagon Works, 

PUNT, MICH. 

CabU address (Waatara Union Coda) "WMtmora." 




$1,500 

LOUIS J. BERGDOLL MOTOR COMPANY 

DEPARTMENT "S" 

31st and Dauphin Sts. Philadelphia. Penna 



T 



9FARLAN 1911 



THE BEST 6 Cylinder 
Car Regardless of Price 

$2000 

fully equipped and ready for the ROAD 

Some territory Mill open. 
McFarlan Motor Car Co.. Connersville, Ind 




K-R-I-T 

Model 

"U" 



UNDERSLUNG RUNABOUT 

The Sensation mi the Show* 

Pour Other Models $800 to $1275 

AGENTS: ™*^!^~rtt*2Z 
K-R-I-T Motor Car Co., Dept. A, DETROIT 



THE COLBY 40 

(Develops Power of a "SO ") 

A year ahead of them all in construction, 
value and price. 

$1750 

Demountable Rims. Every part standard. 
Write for liberal proposition to dealers. 

COLBY MOTOR CO., Mason City, low* 

New York Rep rsssntath re i Empire Chjr Automobile Co.. 1500 
Broadway 




4 and 6 CYLINDER CARS 

Unexcelled In Workmanship 
Unequaled in Design 
Unsurpassed In Equipment 

A car whose value is so unusual and demonstrated effi- 
ciency is so great that it approaches finality in motor 
car construction. 

PENNSYLVANIA AUTO MOTOR CO. 

BRYN MAWR, PA. 



Write for Agency 
Proposition 





TbcM cars will be some of 
tbs most extensively stiver- 



Abbott Motor Co 

141 Waterloo St., Detroit, Mich, 
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HALLADAY 



A Great Line of Cars. Nine Different Models. 
Price Range, $1100 to $2650. Dealers with fore- 
sight will get in touch at once for 191 1. Every- 
body likes our way of doing business. You would 
too. Write us NOW. 



Streator Motor Gar Go. Streator, 111. 



DE T AMBLE 



The Cars That Look to Cost 
Twice Their Price 

No 



Many other models at 

DE TAMBLE 
MOTORS 
COMPANY 

Anderson, 
Indiana, 



And the Cars That Are As 
Good As They Look. 

for tlOOO. 



and why we sell this elegant roadster fori 
equally attractive prices. Write for catalog 






THE STRAIGHT 

PATH 



of Power, direct from motor 
to sear. Absolute control and 
safety assured. This is the 
car, not of fashion alone, 
but of quality and distinc- 
tion. The most fastidious 
woman, in daintiest dress, will find this brougham a joy. No crowding, 
no dust, no noise to jar on ears polite, no complicated mechanism to 
strain the nerves. Graceful lines and faultless furnishings make this a 
Reception Room on wheels. Write for literature. 

Anderson Electric Car Company 

DEPARTMENT IS DETROIT. MICH, 



CLARK "30" 

Open Touring Car $1000 
Torpedo Roadster 

Four-door Touring Car 1050 

motor 4 x 4 J, 114" wheel base, 32 x 3 J" wheels. 
34 x 3J Tires and Demountable Rims, $25.00 
extra. No Deposits — Liberal Discount. 

CLARK MOTOR CAR CO. "~ 
ShelbyvlUe Ind. 



THIS we guarantee. Go and come, when and 
where you like— under the most severe con- 
ditions. Run your car to the limit. Drive 
it for all it's worth. Take the steepest hill. You can do 
all this without fear of a set-back if you regularly use 
Monamobile Oil month in and month out. You can run 
for a solid season without fouling your engine. You 
can increase your speed and get greater power. It costs 
you no more than the so-called first-class oil, and you 
get more in the end, for it reduces your up-keep, cuts 
out delavs and annoying stops on the road. 

Monamobile Oil 

is compounded by lubricating experts, who know what an automobile 
engine needs to give the longest and best service; who know how to 
make an oil that will not carbonize. 

We sell direct to reliable dealers, and vou pav no more than you 
would for oils that ruin your engine. Remember we guarantee to 
run your car a whole season without fouling your engine, and we 
3tand back of this absolutely. You cannot know too much about au- 
tomobile lubrication. We have a mighty interesting book on this 
subject. It was compiled by expert 
oil compounders. You can and should 
have it. Send a letter or a postal 
loday. We will be glad to send you 
one free. We'll show you what you 
are missing in motoring, and how 
Monamobile Oil can help you. What 
vou've never had before — perfect lu- 
brication. 

More Good Dealers are wanted to 
sell Monamobile Oil. Our "Exclu- 
sive Sale*' offer will appeal to any 
dealer who is interested in building 
up a big, steady paying business. 
Write us for full particulars today. 

MONARCH MFG. CO. 

Box 102, Council Bluffs, la 
Toledo, O. St. Paul, Minn. 

1133 Broadway. New York. 
251 Minna St., San Francisco. 




ATLAS CHAIN 



A THREE TO ONE PROPOSITION 

And still demand increases — a logical outcome of 
the placing upon the market a chain that will posi- 
tively be "on the job" after three ordinary chains 
are in the scrap pile. 

We have proved uV-thousands of Atlas Chains now 
in use are proving it — you can prove it if you will — 

IS FURTHER ECONOMY AN OBJECT? 

If so, bear in mind that the original (and only sane) 
construction of the inner surfaces of Atlas Chain 
cross members makes them absolutely harmless to 
*ires, ( no matter how roughly you use your car. , 

Those who use this anti-skidding device are there- 
fore — 

Buying one set of chains while others are buying 
three — 

Saving chain wear on tires when others are injuring 
the same at every revolution of the wheel. 

The price being about one do^ar higher than that of 
ordinary chains, what then will Atlas Chains be 
worth to you ? 

ATLAS CHAIN CO. 

Bush Terminal No. 4, Brooklyn, N. Y. 
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"A Summer Outing Above the Clouds" 

HOTEL KAATERSKILL 

CATSKILL MOUNTAINS Eiev.Mon 1.000 iw 

Opens lor the Season ol 1911 on THURSDAY. JUNE 99. 
THE REJUVENATION OF THIS FAMOUS RESORT 

For the first time in its history this 
resort has been leased to a New York 
hotel man, MR. LOUIS FRENKEL, 
fourteen years proprietor of the 
Hotel Albert. 

The Hotel has been renovated and 
put in first class condition. 
Climate and location unequalled 
either in Europe or America. 
Commodious garage, boating, fishing, 
golf links, tennis courts, bowling 
alleys. Excellent accommodations for 
conventions. Assembly room seating 
1 ,000 persons. Symphony Orchestra. 
A modern Rathskeller, with reason- 
able prices. Special attractions and 
inducements for the younger set. 

SPECIAL RATES FOR FAMILIES 

Transient Rates, $4.00 per day and up according 

to location of room. 
For reservation of rooms and information address 
HARRISON S. DOWNS, Manager. 

HOTEL KAATEBSKILL, Kaaterskil], P. 0.. N. Y. 



*7n the Heart of Thing*" 

Hotel MARTINIQUE 

ABSOLUTELY FIREPROOF 

Broadway, 32d-33d Sts., Herald Sq., New York Gty 

One Block from New Penn. R. R. Depot and opposite 
HUDSON TERMINAL, connecting with 
Erie, Lackawanna, Lehigh Valley, Pennsylvania Railroads 

FROM WHICH 

Baggage Transferred Free 
To and from Hotel 

In the midst of leading 
Department Stores 
and Theatres 

600 Rooms 400 Baths 

ROOMS WITH ci 

USE OF BATH n P 

ROOMS WITH ft cn 
PRIVATE BATH *'~ >W n P 




The tabU d'bot* Bnakfui 
at 60c. a. Specialty 



Write for further particulars and 
latest map of New York City free. 

Che*. I_ Taylor, President W. S. GiUon, Vice President 
Walter Chandler, Jr., Manager 

ALSO PROPRIETORS OP ST. DENIS HOTEL. 



"The Speedway at Indianapolis 
is the most thoroughly well con- 
trived place of its kind in the 
world"— EDITORIAL FROM 
AUTOMOBILE. 

The Speedway, built under No. 1 specifications 
of the National Paving Brick Manufacturers' 
Association, proved flawless in the wearing and 
tearing 500-mile International race. 

The merits of the Indianapolis Speedway can be 
adapted to the roadway T0U are interested 
in seeing improved. 

Copies of No. i specifications and "The Indian- 
apolis Motor Speedway" can be had for the asking. 

National Paving Brick 
Manufacturers' Association 

WILL P. BLAIR, Secretary 
824-828 B. ol L. E. Blag. CLEVELAND, 0. 




Chicago's Finest Hotel 

George H. Gazley, Manager La Salle at JMadleon Street 

The central location, excellent 
service, elegant equipment and fur- 
nishings, and home-like atmosphere 
make Hotel La Salle the most popular 
hotel in Chicago. 



Rates: 
One Person. 

Room with detached bath - 

Room with private bath - - - - 

Two Persons. 

Room with detached bath 

Room with private bath 



$2 to $3 per day 
$3 to $5 per day 



$3 to $5 per day 
$5 to $8 per day 




Two Connecting Rooms with Bath: 
Two Persons - f 5 to $8 per day 
Four Persons - 1» to $15 per day 

Sulta: 
$10to*Kp«.rday 



All rooms at 

$5.00 or more 

are the same 

price for one 

or two persons 
■ 
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The Oil that 
Makes the Difference 




"I do not care so much how my cars are run," said 
a leading manufacturer the other day; "it's how they 
are oiled that counts." 

That manufacturer, like all other automobile ex- 
perts, knows from experience that proper lubrication 
is the most important factor in the satisfactory oper- 
ation of a car. 

He could tell you, as other experts have proved, 
that POLARINE, the Carbon-proof, Frost-proof Oil, 
is the best oil for motors of any make. 

Polarine maintains its efficiency at all degrees of temperature. 
It so lessens fridtion it adds life and power to your engine. 
Polarine leaves cylinders, valves and spark-plugs free from 
carbon. You do not have to clean them all the time to keep 
the engine running right. 

It insures smooth running, long service, and 
complete, uniform lubrication. 

What Polarine Oil is to the motor, Polarine Transmis- 
sion Lubricants and Polarine Greases are to the other 
wearing surfaces ot your car. 

Send tor the Polarine Booklet to the nearest agency of the 

Standard Oil Company 

t Incorporated \ 



I,. 
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Impossible When the 

BARRETT 

AUTO JACKS 

are used as each Jack is constructed of 
refined malleable iron and high carbon 
steel and thoroughly tested before leav- 
ing the factory. The Barrett Auto 
Jack is quick acting, scientifically de- 
signed, representing; the result of 30 
vears' experience in Jack Manufacture. 
It is the one Jack that will not go back 
on you when far from home. 

if it im 'tthe Jack that Duff 
built it isn't the Barrett 

Write today for Barrett Auto 
Particulars or ask your dealer 

ESTABLISHED 1663 

50 Church St . New York PITTSBURGH. Pa. 




Automobile Parts 

Specialization means Superiority 

OUR PRODUCTS: 

Pistons Cam Shafts 

Piston Rings Motor Gears 

Piston Pins Valves 
Transmission Gears 

producing a large 
volume of Auto- 
mobile and Motor 
Machine Parts, 
we offer you a 
superior product 
at a consistent 
price, and rid 
your factpry. of 
troublesome' de- 
tails. 

Let us also sub- 
mit estimates on 
your die-cast 
Bearing Bushing 

, . , . , requirements. We 

nave a special department of our business devoted to this 
product. 

We make a special point of Helical Cut Motor Gears, the 
only correct solution of the motor gear problem, and Integ- 
ral Cam Shafts, with Cam Contours, ground after hardening. 

THE F. W. SPACKE MACHINE CO. 

INDIANAPOLIS, IND. 




HoffeckeR 



The Steady Hand' 




ENDORSED BY MANUFACTURERS. EXPERT DRIVERS AND 

OTHERS WHO KNOW 
Backed Br * Claan Racord of DEPENDABILITY ft Firm Ymh 

Satisfaction Guaranteed 



PRICES — 126 TO S13S 



Braachaei 



New Yark, irrt Broadway 

Cleveland, my Huron Rd. 
PitUbura, 813 Hiland Bldf. 
Philadelphia. 40I Franklin Bank Bldf. 



The HOFFECKER CO. 

Main Of flea 
Motor Mart, BOSTON 
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THE NEW KAMLEE 

AUTO TRUNK 

is absolutely dust proof 





Regular Kamlee 



The edges of drop 
front and top lock 
together as shown 
in sectional view at left. A rubber tub- 
ing at bottom of groove conforms to any 
irregularity or give in top and front. 
Every Kamlee is fitted with two or more Bland- 
ly ard sized removable suit cases, which can be 

■ removed without taking trunk from rack. 

■ Kamlees are made to fit any car. 
Fv A waterproof covering Is fas- 

rtened over the top with patent 
spring- swivel nuts. No straps to 
bother with In opening. 

See the new Kamlee at your dealer- 
If be doean't have It write for prices 
and booklet, 

THE KAMLEE COMPANY 

236 Broadway, Milwaukee Wis. 

■» Open— showing sultcaeea 



Look for this 
trade mark 
on lower 
right 
corner of 
*runk. 






ft 



Let Your Motor Pump 
Up Your Tires 




Remove a apark plug. 

Screw pump into apark plug 
hole. 

I Run engine a few minutea 
and tire ia hard and round. 

THE SKINNER AUTO- 
MATIC TIRE PUMP 

It pumps the air you 
breathe, converts the heat 
generated by compression, 
and does not depend on high 
speed and a flood of oil to obtain its pressure and 
volume. Its pistons are air cushioned, automatically 
checking the length of stroke and -prevents wear or 
damage when pumping against a deflated tire, or when 
changing hose from one tire to another; a patented 
feature rendering the device absolutely fool-proof. 

The price is final. No further expense for installa- 
tion or adapting after the purchase of this device. 

Strong— Compact— Light— Carried in the tool pox- 
It is instantly available for service at all times without 
expert mechanical knowledge or up-keep expense on 
the part of the possessor. 

Price $20.00 Each 

Pressure Gauge $3.50 extra. 10 Days' Free Trial to responsible 
owners. Give name and model of car and size of spark plug when 
ordering. 

Skinner & Skinner Co., 17,3 cYrS!?jKo A " 




BOSCH AGAIN 

The best time on Algonquin Hill, as in 
days gone by, was made with a Bosch 
Magneto. Hearne in a 120 h. p. Benz — 
the victor. 

Exacting Driver* Chootm Botch 

Bosch Magneto Company 

223-225 WEST 46th ST, NEW YORK 
Detroit Chicago San F.-anciaco 




The metal polish that doesn't 
settle hard in the can; doesn't 
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Radiator Fans and Pressed 
Metal Stampings 

We guarantee our pat- 
ented one piece blade 
fan, with pressed steel 
hub and spider to be 
the lightest, strongest 
and most efficient fan 
on the market. 

Our large capacity in- 
sures you prompt deliv- 
eries. 

Let us furnish your re- 
quirements. Ten stand- 
ards in stock at all 
times. 

A large majority of manufacturers have specified 
with us for 1912. Do not delay; let us send you a 

sample now for inspection 




AUo ask about the fol- 
lowing Auto Part* : 

BALL BEARINGS 
BATTERY BOXES 
BRAKE DRUMS 
HUB CAPS 
FLANGES 
HUBS COMPLETE 



and test. 

Get complete catalog. 



The Sparks-Withington Co. 

JACKSON, MICH. 




Fedders 
Radiators 



Watch us grow. It is just two years since we 
moved into our new plant at our present location. 
Now we are adding another large building, which 
will more than double our capacity. Our output for 
the 191 1 season is pretty well disposed of, but with 
our increased facilities, we will be able to handle a 
few more customers who appreciate the value of 

The Real Square -Tube Radiator 



FEDDERS MFG. WORKS 

BUFFALO, N. Y. 



(Knowledge of Your Business 





will be obtain- 
able instantly 
if you install 



VwEndof 



SYSTEM 

f ( ve , r y transact ion. cash or credit, is handled with The 
McCaskey System. It will tell you more about your 
business in five minutes than you can learn from a set 
ot books in a whole day. 

vour bo^w 0 M T C , Ca? ,'f < ' >r SyStem "V 11 make you independent of 
and you JSt"" y ° U ' nformat '°" •«*• V°" "»»t it 
ThcMcCaskcy System cuts out useless bookkeeping pre- 
™»2 !° rEettlI, 8 '? char K e. prevents errors, prevents dis- 
putes, improves collections and 

FLAGS VOU AT EVERY DANGER POINT 
WntV Y t . h ? usand "> use. Sold on payments if desired. 
Hr «Um V, a ^"S 1 stam P and "f* for m »re information? 
Booklet D gives It. Write to-day before you fornet it. 

THE McCASKEY REGISTER CO., Alliance. Ohio 

Agencies in All Principal Cities. 
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H If you are going to tour this 
summer, then order The Official 
Automobile Blue Book, and do it 
to-day. 

4L Remember, the Blue Book 
will save you while touring 
much annoyance, time and 
money. 

Annoyance, the result of running miles out of your 
way through taking vague verbal advice — 

Time which you will have to spend in getting back 
to the right road — 

Money which you are bound to lose in putting up at 
hotels and patronizing garages where you get only 
excessive charges and mediocre service. 

THE OFFICIAL AUTOMOBILE BLUE BOOK will direct you unerringly— show- 
ing every turn, hill, railroad crossing and landmark. 

It will tell you in detail all about mileage and road conditions. 

It will give you the name and location of those establishments on the route where you 
will be rightly served. 

Order to-day, one or more volumes as desired, bearing the following in mind: 

Volume 1 — New York State and Canada. 
Volume 2 — New England. 

Volume 3 — New Jersey, Pennsylvania and Southwest. 
Volume 4— The Middle West. 
Order direct from us or from your dealer. Sent prepaid Price $250 per Volume. 



THE AUTOMOBILE BLUE BOOK PUB. CO. 

243-249 WEST 39th ST., NEW YORK 
910 S. MICHIGAN AVE., CHICAGO 
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World'. Record of 40.32 for Stock S.r.Uht-away Mile 



n egardless of what you're willing to 
pay for motor car service and sat- 
isfaction — Investigate the 




A thoroughbred car at $2,500 and $2,600 
that has seldom been equaled at any 
price and never excelled. 

National Motor Vehicle Co. 

1000 East 22nd St., 
INDIANAPOLIS, INDIANA 



Schafer 

Combination Radial and 
Thrust Bearing 

CONSISTING OF ONE PIECE 

Carries both Radial and Thrust Loads. 
Requires same space as the ordinary radial bearing 
Can be used where both a radial and a thrust 
bearing are required. 




Most suitable for differentials, clutches, axles and 
steering gears. 

BARTHEL, DALY & MILLER 

42 BROADWAY. NEW YORK 



Chase Motor Vehicles Selected 
by the Big Ones Who Know 




And selected in quantity lots. 

n,M,Um r . lin . tyf of Los Angeles, seeking to solve its delivery 

problems, tried out the standard makes of commercial cars and then 
£, e< L .1 ° rder . t0T twen 'y;five Chase Motor Wagons, because they 
proved the most economical and efficient— the superlative of every 
ming a motor truck should be. 

They are only one of many large users of Commercial vehicles who 
are using Chase Cars in preference to all others. 

like "his d t0 y ° U why the Cha8e can ,how » record 

near°f l rom e o"' ° F m °" borse * in your delivery we » r « waiting to 
We can save you money. 

CHASE MOTOR TRUCK CO. 

90 WYOMING ST. SYRACUSE, N. Y. 




Continue to grow in oopular favor. The reason— they give satisfaction— 
they have distinctive style— -give uniform service. They have that ste.liraj 
reliability which comes only iron sound rranufactu-intr methods Amp" 
capital, modern factory 



willing- 



margin 
Cutting 
prices 




This car is the sensation of the year. 



A single glance 



will impress yc 



>u with its surpassing style and its pre- 



■ts finish in French Grey with Black stripings all 
the Cutting Torpedo Roadster the "best buy" of the 

Let us send you our Catalog telling why. Also tells about our full line. 

CLARKE-CARTER AUTOMOBILE COMPANY, Jacluon. Mich. 
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Five Passenger, $1,750 
Baby Tonneau, $1,600 
Torpedo Roadster, $1,500 

A Perfect Score in the "Round-the-State 
(Georgia) Tour" — 1,130 miles without an 
adjustment, repair, puncture or blowout. 
Used by Atlanta journal and New York 
Herald for 2,500 miles of scouting service be- 
tween Atlanta and Jacksonville, Fla. Not 
necessary to lift hood once, except for oiling 
purposes. 

Classy Lines *J Unusual Hill- 
Climbing Ability <J Negotiates 
the Worst of Country Roads 

CATAL06 UPON REQUEST 

PRIMO MOTOR CO., Atlanta, Ga. 



THE 



Write for Information About 

SEL0EN 

FOR 1911 



CAR 




The Selden Car stands for every desirable 
development in the automobile — from the 
powerful perfectly constructed engine to 
the evenly balanced quality parts that go 
to make the finished car. 
A wide range of body styles and prices. 
Roadster, touring and torpedo bodies. 
New four- and six-passenger torpedo 
bodies with fore-doors. 

From $2250 to $26M 
With complete touring equipment. 



Good Unitary «Bl 



tor lie* 



SELDEN MOTOR VEHICLE CO. 

Geo. B. Selden, President ROCHESTER, N. Y. 

Licensed Under Selden Patent 




S-P«a»en«er, Fore-Door Touring Cm — Price $1,815 



Here Is a Peculiar Car 

Peculiar in this respect: It is the ** high-quality - 
sane-price" automobile of America. Its peculiarity 
lies in giving high quality at a sane price, a rea- 
sonable price. 

Do you sense the unique position the Inter-State 
occupies? That happy medium between thje rapidly 
constructed, cheap-priced, short-lived car and the 
high-priced car of the few, to whom an extra thou- 
sand or so dollars is of small consequence. 

But the many, many, many present-day automo- 
bile buyers figure that extra thousand dollars very 
carefully. The Inter-State offers more for the 
money than any car in America. 

You are one of two men. You may be the man 
who has decided to put about $1,000 in a car. Or 
you may be the wealthier cousin who can put four or 
five times that amount into his car. In either case, 
please halt long enough to consider the real value 
idea in the Inter-State. That happy medium will 
prove most satisfactory. 

The entire story of the wonderful value offered 
in the Inter-State is given in a good, common-sense 
catalog, which is free. 



FROM OUR BARRELS TO YOUR BEARINGS 
'THE CAN THAT'S A GUM* 

delivers K-000 Grade NON-FLCID 
OiL — and that's assurance ^f t.i? 
easiest and cleanest as well as the 
most efficient lubrication. 

New York A New Jersey 
Lubricant Co., N. Y. 
United Manufacturers 

Distributors : 
250 W. S4thSt„ N. Y. 





INTER STATE AUTOMOBILE CO., Muncie, Ind. 1 

Branches! 153 Massachusetts Ave., Boston; 310 S. 18th St., Omaha 
Canadian Branch, Hamilton Machinery Co., Hamilton, Ont., Canada 



"P ¥ ¥, TP thatVmade 

* , * w GOOD! 



These cars are scientifically constructed — of best materials and per- 
fect workmanship. Classy Design and Handsome Finish place the Pilot 
in the front ranks of motor cars sold at a thousand dollars more . Every 
car rigidly inspected before leaving the factory. 




Pilot Motor Car Co., Richmond, Indiana 
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BALL 




BE A RINGS 

Single and Double Row. 
Radial Thrust. Cone Type. 
Magneto Bearings. 

German Material — American Make, 
Means 

High Quality — Low Cost 

Catalogue on Rmqamot. 

B L CO., Norwich, Conn. 



Your First Impression 




of the 



is good, but when you get thoroughly acquaint- 
ed with its construction you'll have numerous 
occasions <b be pleased at finding how the 
various features — so nicely worked out in de- 
tail — prove a considerable relief from the care 
which you have been accustomed to exercise in 
this respect with other makes. Motoring in a 
CINO is just one round of pleasure. Send 
for catalogue. Agents write us. 

HABERER CO. CINCINNATI, O. 




"Ono" Semi-Racer $2250.00. fully equipped. 



RUBBER 
PUTTY 



The Greatest Invention of Its Class. 
A True Money Saver and a Protec- 
tion to Life and Limb, 

RUBBER PUTTY 
Prevents blowouts, avoids 
sand blisters, saves fabric from 
decay, keeps out water, causes 
tires to wear out evenly and 
smoothly. 

Requires no cement, will vul- 
canize itself, is applied in 5 
minutes, does not soil the 
hands. Saves over $50 in the 
season, gives safety in speeding. 



Price, $1.25, pott-paid 

Our Novoltr Book lit will Imtw—t 



THE TOLEDO AUTO DEVICES CO. 
710 GARDNER BUILDING, TOLEDO, OHIO 




How To Prevent Tire Troubles 

Is very clearly and fully explained in our little booklet 

"THE CARE AND WEAR OF TIRES" 

If you own an automobile, you cannot afford to be with- 
out it, as it will help you to 

Reduce Tire Expense 50% to 75% 

It tells you how to 
make new tires 
last 10,000 miles 
and over. It ex- 
plains how to wear 
out your tires 
without the great 
annoyance of 
blowouts, and how 
to keep your tires 
in proper repair. 
We will send a 
limited number of 
these valuable 
little booklets 
FREE, postage 
paid, on request. 



AUTO M OBI LF SUPPLY CO. 

3900 Sherldu Road, Chicago, IU. 
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Splendid Service 
Departments 

In 16 of the large cities in this and other countries, 
coupled with the liberal Stewart policy and 

Five -Year Guarantee 

are a few of the 

Reasons why Stewart Speedometers 
outsell and outwear all others 



Another triumph for Burnam and the Stewart Speedometer 



POSTAL TELEGRAPH-CABLE COMPANY 

NIGHT LETTERGRAM 

413aubx 23 Nl 

Milwaukee Wis June 20-1911 
Stewart & Clark Mfg Co. 

1848 Diversey Blvd., Chicago. 
I succeeded today > in breaking mile track record here. 
Your speedometer proved of great value to me and was al- 
ways on the j ob . 

922p Bob Burnam 



Stewart & Clark Manufacturing Co. 

1852 Diversey Boulevard, Chicago, U.S.A. 

Detroit: 121 1 Woodward Avenue San Francisco : 307 Golden Gate Avenue 

New York: 1878 Broadway Los Angeles: 1212 South Main Street 

Chicago: 1 312 Michigan Avenue Philadelphia: 608-10 North Broad Street 

Minneapolis: 45 South 10th Street 
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HARRIS 



OI LS 

are really different from other 
oils, and we urge a comparison, 
the only true and satisfying test 

"HARRIS" Oils BEST meet, under all conditions and 
requirements, the exacting demands of Automobile Lu- 
brication, and you will find that they are not only the 
BEST VALUE, but the cheapest in the end, for a little 
goes a long ways and every drop counts. 

The established price of "HARRIS" OILS is practi- 
cally no more per gallon than what YOU are asked to 
pay for substitutes of INFERIOR quality, therefore 
INSIST on having "HARRIS" OILS and let nothing 
deter you from making a comparative test on your own 
cars and under your own conditions. 

Obtainable of Dealer*, or write direct to 

AW HADDTC AIT TA 326 s. w»t.r st., providence, r. 1 
• ft* IlAKIUa UMj \A9* 66 w.btih Av... Chicago, ill. 



CAMERON 





tl*O0 



, SPECIFICATIONS 

Maximum load capacity, 2,000 lbs. 
Engine— 24 H. P., 4-cyilnder. 

Transmission — Cameron patented system; three forward 
speeds and reverse; direct drive on all speeds. 
Gearing to suit conditions under which car Is to be used. 
Wheel base, 108 In. 
Wheels, 36 ln. ( 2H-ln. solid tires. 

Body dimensions back of seat, 8 ft. 6 In. long by 4 ft. 
wide. Inside measurements. 

VITALLY SUPERIOR 

The truck that during the non-productive hours is not 
an expense. 

The truck that does work every day in the year If re- 
quired. 

The truck whose efficiency Is not affected in any way by 
climatic conditions. 

The truck giving maximum service, from fuel and lubri- 
cant, thereby showing minimum cost per ton mile. 

The truck that Is of such simplicity and directness of de- 
sign that it Is practical for the operator of average ability 

The Cameron Alr-Cooled Motor and Patented Dlrect- 
Drive-On-A]l-Speeds Transmission put this truck into a 
class alone. 

Write for our catalog. Investigate our claims. Have a 
demonstration. 

CAMERON CAR CO., General Office, Beverly, Mass. 

Works: Beverly. Ma—.. Attica, Ohio, Alma, Mich. 





MILLER'S 
PAN-AMERICAN 

Motor 





aie refined from the finest grade Pa 
distilled, highly filtered mineral oils. 



ylvania Crude and are pure, 



GEAR CASE COMPOUND 

Made in Three Densities — Light, Medium, Heavy 

All have a low cold teat and high melting points and retain their 
various consistencies at varying temperatures. 

In order to convince you of the efficiency of these lubricants we are 
willing to make you a special price for an initial order, much lower than 
usually quoted on other high-grade oils and greases. 

Complitt Catalog MaiUd on R,qu,st 

The Largest Auto Supply House in 

CHAS. E. MILLER 

Manufacturer, Jobber, Exporter and Importer 

Home Office t 97-99-101 Reade Street, New York City 

BRANCHES ■ Philadelphia Boston Cleveland Detroit Buffalo 
Hartford Atlanta Brooklyn New York City Now Orleans 



Special Prices quoted to Manufacturers, Dealers and Garage 



WHY 
IS IT 

Thoua ands 
of Auto Owners 
Use Bowser Tanks ? 
Here's the Answer : 




Because Bowser System* 
meet every requirement of the 
purchaser. 

They store the gasoline under- 
ground In a heavy steel tank, retaining 
Its latent strength, which means more miles 
per gallon. 

The gasoline can be transferred from the und 
ground tank directly to the car with either a seir- 
measurlng or a non-measuring pump, altering It In the 
same operation. The pump can be placed just where 
you want It. 

You can't buy an underground system costing less than 
a Bowser, or as good a one at any price. 

We Make the Lowest Priced Systems and We Make the 
It - 1 . 

We can fit your fancy at the price you wish to pay. 
Their Economy Pays Their Cost 
Ask for "The Smile of Satisfaction. ■• No. 3-B. 
It says little- Tells a lot Is worth having -It's Free 

S. F. BOWSER & CO., INC. 
Fort Wayne, Ind. 

BRANCHES: Boston, 
New York. Philadelphia, 
Dallas. Chicago, San 
Pranclscj, St. I .mils, 
Minneapolis, At- 
lanta, 

Toronto. 




BOWSER 
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Fresh Victories for 

SPLITDORF 



At Guttenburg, June 17 



9 



5 miles, Non-sjj&ek, Class E, 231 cubic inches, won by Burke in a SPLITDORF equipped 
E-M-F. Time§6.09. 

^ 10 miles, Non-stock, Class E, 450 cubic inches, won by Koopmann in 

■ • * a SPLITDORF equipped National. Time, 10.42 2-5. 

10 miles, Class E, 600 cubic inches, won by Whalen in a SPLITDORF 
equipped National. Time, 10.30 2-5. 

Again the Efficiency of the SPLITDORF is clearly demonstrated. 

You can have the same Perfect Ignition on your car by equipping it 
with SPLITDORF Magneto. 

Please write for Magneto catalog. 

C. F. SPLITDORF 

Walton Ave. and 138tH St. 

Branch, 1679 Broadway, New York 




Chicago, 1110 S. Micbigjn Ave. 
San Francisco, 520 Van Ness 
Ave. 

Detroit, 868 Woodward Ave. 

Boston. Motor Mart. 

Los Angeles, 1226 S. Olive St. 



NTENANCL 
EXPENSE! 



Maintenance means much to the motorist. No 
matter how well able a man may be to afford to 
do it, the little extra expenses for which he has 
to dig down in his pocket always unexpectedly, 
are very exasperating. 

It is annoying, to say the least, to feel that 
every time one goes out he must carry fifteen 
or twenty dollars to be on the safe side in cai't 
of breaking something. 

The driver of an OhiO car will never have to 
hunt up the country blacksmith or the repair 
man in order to get home. He knows, too, that 
his lubricating oil is not being used to oil the 
road, as in some cars ; his gasoline is being con- 
verted into power to the last atom, and that 
power is made available through accurate work- 
manship. 

OhiO cars are finished with the greatest pos- 
sible care and with the most durable materials, 
and it will take at least two long, hard seasons 
to tell materially on their appearance. 



The OhiO record is hard to equal — the Ghdden 
Tour, the Round-State-Georgia Tour, the New York 
to Frisco run and many other stunts of equal merit, 
but less fame, have demonstrated that OhiO cars 
are most inexpensive to maintain. 

Send for our Catalog 100 and our 3 Coast Tour 
Booklet — they are full of information valuable to the 
motorist. 

THE OHIO MOTOR CAR COMPANY 

Elmwood Station, CINCINNATI, OHIO, U. S. A. 



:'j -passenger- 
Torpedo 
$2450 
Fully equipped 
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A Real Test 
of Endurance 

Mud, Sleet, and Rain- 
Die real test of the durability of the highly 
polished finish on a car. 

Few cars have a finish that can come through 
this test with flying colors — mighty few will retain 
their original lustre and shine even when thoroughly 
washed and polished once more. 

If you would have your car stand this gruelling 
test build the bodies and all the sheet metal parts of 

ALUMALOYD SHEETS 

RUST-PROOF 

They actually hold the highest possible finish. They are more than rust-proof — they 
are mud, sleet and rain-proof. They make possible the all-metal car — the car of to-day. 

Alumaloyd Sheets are the one perfect sheet metal for bodies, hoods and all sheet metal 
parts. Their smooth, velvety finish requires less material and less labor to obtain a perfect 
finish than any other construction material — and it holds this perfect finish. 

Alumaloyd Sheets will prove a profit maker and a money saver for you. Your inquiry 
will bring a sample and full particulars. Will you tend it to-day ? 

The Alumaloyd Products Co., Canton, Ohio 




FULL FLOATING 
ADJUSTABLE TYPE 



Driving member is inserted as a unit and may be 
adjusted In place. 

Housing is stamped from sheet steel. This con- 
struction provides strength at the points where the 
strain is the greatest. 

Internal and external brakes are 14-in. diameter. 



Axle shafts are made from alloy steel. "Heat 
treated" so as to give the highest physical properties 
possible. 

Pinion and driving shaft are integral. Forged 
from alloy steel "heat treated." Teeth are planed. 

Can be equipped with annular or roller type f5 bear- 
ings. 



The design, material and workmanship on this axle 
are of the highest quality. 

WRITE US REGARDING YOUR REQUIREMENTS 

THE AMERICAN BALL BEARING CO. 

L. S. & M. S. RY. and EDGEWATER PARK 

CLEVELAND, OHIO 
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KNOCKED OUT 



q You know now, that centrifugal force is the ONLY ACCURATE PRINCIPLE 
for speed-indicator construction — impervious to heat, cold and electrical influence. 
Therefore the Jones Speedometer is THE instrument for you to use because it is 
absolutely and unerringly accurate. Get a JONES— the ONE speedometer that is 
geared to the truth and indorsed by the U. S. Bureau of Standards and the 
leading universities. 



<I According to the Army and Navy Journal, "Magnetic instruments are so inaccurate 
as to make them practically useless"— surely YOU DON'T WANT THAT kind for 
your car. 



*I The magnetic type of speed indicator has "taken the 
count," knocked out, so far as accuracy is concerned. 
Tests made by the United States Bureau of Standards 
show that magnetic speed indicators vary 28 per cent 
between extreme heat and cold — surely YOU DON'T 
WANT that kind of an instrument for your car. 




THE JONES SPEEDOMETER 

New York, 250 West 54th Street Chicago, 1430 Michigan Avenue 

Philadelphia, 1406 Vine Street Boston, 109 Massachusetts Ave. 
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SEARCHLIGHT 



Can Be Had in Every American City and it Has Come to Stay 
DON'T FORGET THAT! 



W 



HEN a group of strong men organize a $300,000 company and 
put their money into it, give it their time, give it the benefit 
of the best legal, mechanical, engineering and executive talent 
that large capital and wide experience can secure, they do it 
in order to build up a permanent business, for the profit there 
is in it. They don't lie down easily, either. 

They expect opposition and are ready for it. As long as 
they KNOW that they are RIGHT , they don't pay a 
great deal of attention to hair-splitting legal barriers 
that competitors may throw in their path. All 
such "moves" on the business "chess-board" 
are thoroughly familiar to them and are all 
provided for in advance, just as a 
farmer provides himself with 
a cultivator because |» he 
knows that weeds are 
going to spring up 
in his land. 
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Follow the Great White Light 

SEARCHLIGHT 



ND when you see such a body of men investing fortunes in 
the purchase of raw materials, the erection of a vast chain 
of plants, the employment of an army of men, you need 
lose no sleep over the possible consequences to YOU that 
may follow the purchase of a tank for your own use, or 
the purchase and sale of tanks, in the capacity of whole- 
sale or retail dealer. 

"SEARCHLIGHT" is going to stay because it is a NEW 
and BETTER system; a system that the whole motoring 
world has been hoping for and waiting for. Because it 
gives both dealer and consumer a " SQUARE DEAL " 
and a "bigger dollar's worth" for every dollar invested. 

Searchlight Gas Company 

1121 S. Michigan Avenue CHICAGO 



BRANCHES AND REFILLING STATIONS: 



Boston, Mass. 
Canton, Mass. 
Camden, N. J. 
Buffalo, N. Y. 



Warren, O. 
Detroit, Mich. 
Chicago, 111. 
Kansas City Mo. 



Dallas. Tex. 

San Antonio, Tex. 

San Francisco, Cnl. 

Los Angeles, Cal. 



'J 



T. A. 



Searchlight 



/a, 

/ & 



f . t" Gas Company, 
' ($■ 1121 S. Michigan 
/ o° Ave., Chicago. 

■O 

..O Please give prices 

and discounts to 
Dealers. Send Booklet. 



Q I am a car owner. 
Give me the name of 
ny nearest dealer and send your 
Booklet 

y Name 

' Town 

/ State 
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ON LAND and SEA-(™)ERRESHOFF 




From the deslgn- 
Ing of swift tailing 
yachts, the victories 
of which, first cen- 
tered world-wide at- 
tention on Charles 
Frederick Herres- 
hoff, to that of pow- 
erful and speedy 
motor boats, was a 
befitting step for a 
man with the Her. 
reshoff Individuality 
and engineering 
ability. Once Im- 
bued with the motor 
spirit, It was not a 
far cry from motor 
boats to motor cars, 
a step that was con- 
sistent, natural and 
normal. 

The genius and Inspiration that produced the celebrated Herresh 
engine that requires but one gallon of gasoline to take you 25 miles 
roadster, model "25." 

The Herreshoff Is a blue ribbon automobile thoroughbred — to 
some It Is an object lesson, but to the man who Is right now In the 
market for a refined, high grade motor at a popular price, the 
Herreshoff "25" fills every distinct requirement. In point of service 
(the only basis on which to place a value), the Herreshoff "25" will 
give dollar for dollar more real returns for the money Invested 
than any other car In the American field selling for $1,500 or under. 
The graceful lines of the fore-door body design; the upholstering; 
the beautiful finish of Herreshoff Royal Blue with cream running 
gear, and the general elegance pervading the entire car, denote 
the exquisite refinement that especially commends this Herreshoff 
model to the woman passenger. 

The 1913 Herreshoff Policy for dealers Is not only new 
need of several more live business men to represent us In 



Three-Passenger 
Roadster $950 



off marine motor, Is again demonstrated In the Herreshoff automobile 
at a rate of 50 miles per hour In the cosy Herreshoff three-passenger 

Every detail has been properly taken care of, even to so fine a 
point as the unique box-pocket between the two seats that will 
hold the driver's gloves, goggles, etc., etc. A neat leather cover 
snaps down over the pocket, out of the driver's elbow way. 8 peel - 
cations: 4-cyllnder Herreshoff motor, 24 H.P. : left-hand drive; 
right-hand control, one lever center of car; Bosch high-tension 
magneto; selective sliding gear transmission, three speeds ahead 
and reverse; straight line drive; body fitted with Irons for top; 
32" x 3" tires; 98-inch wheel base; five lamps. Including two elec- 
tric headlights, 60 amp. storage battery, 
original aod exclusive, but timely and right. We have 
selected territory. Write to-day. for Policy and literature. 



HERRESHOFF MOTOR CO., "BTttfflr 683 Harper Ave., DETROIT, MICH. 



& 













STANDARD UNIVERSAL 
QUICK DETACHABLE 
DEMOUNTABLE 
RIM No. 2 



The rim illustrated herewith is the very latest 
development along the line of quick detachable 
and demountable equipment. The tire rim still 
affords the excellent advantages of the No. 2 Standard Universal Quick Detachable Rim: 
reversible side rings (shown above in position for accepting straight side or Dunlop Type 
Tires) and safe and sure seating of side ring over locking ring which prevents displacement 
of locking ring. The Demountable Device has been improved upon, and you will now notice 
the absence of clamping ring or wedges. While not being manufactured commercially as 
yet, we will be in a position to furnish this rim within a month or two. 

We are co-operating with The United Rim Co., by whom we are licensed to manu- 
facture these rims, toward the end that motor car rim equipment should be standardized. 

THE STANDARD WELDING CO. 

PIONEER RIM MAKERS 

CLEVELAND 

CHICAGO DETROIT NEW YORK 
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HB9 

Your car is constantly liable to 
damage from collision. 

A vehicle suddenly backs into you ; an unexpected ' 
obstruction m your patb ; a faulty brake lets your 
car run on beyond tbe proper stopping point. You 
can't avoid tbese things ; but you C3II avoid all 
damage from them. 

- 

You can absolutely protect your car — all the costly 
front fittings — lamps, radiators, fenders, wheels — ■ 
with the Conover Safe-Guard. 



Made in solid bronz; 
in two sizes: bar 2 < 
2j inches in widtb 
price — either size- 
$25.00. 

Special nickel or gun/ 
metal finishes S5.005 
i xtrj. 

Made in best quality »| 
steel — heavily cnam-'" 
eled n Black, Royal.* 
Dlue French Gray of 
Marojfci — in one size 
i jiil v; bar 2 inches 
wide \h $20.00. For 
any other color of en- 
amel $5,00 extra. 

When ordering give 
name and model of 
car. 




r . 

THE CONOVER SAFE-GUARD is a massive channel-bar 
with a broad flat contact surface — two inches or 
more in width — backed by heavy semi-elliptic 
springs of finest steel. 

Guaranteed absolutely for a period of two years. 
If damaged in any way during that time either 
through accident, carelessness or abuse- it will be 
replaced free of charge. 

A real Safe-Guard -a radical improvement in 
every way over the ordinary pipe "bumper"; as 
handsome as it is practical. 

SJiippcd express paid anywhere in the 
United States on thirty days' trial 
upon receipt of the regular price. 




Sqfe-Guard 

Turns Accidents inib Incidents' 
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IN THE ADIRONDACKS NEAR SCHROON LAKE 



THE TOUK YOU ARE PLANNING 

for this summer will surpass, no doubt, the most delightful of 
former trips. You are studying maps, weighing the claims of 
shore against mountain, and tuning the car to concert pitch. No 
detail, you are resolved, shall be lacking to make the brief holiday 
perfect. 

Have you thought about the horn ? An effective signal, loud 
enough to be heard beyond the bend in a mountain road, will 
add many miles a day to your touring possibilities, and wil! give 
your passengers a freedom from mental strain which they have 
never yet realized. 

The SIRENO is the ideal touring signal. Its tone is forceful 
without being disagreeable ; its range is ample for the utmost re- 
quirements, Being run by an electric motor, a touch of the button 
operates it. Its note is independent of throttle and speed, yet 
variable at will to suit the range 
desired. 

Ask your dealer to show 
you ; and send for artistic cata- 
logue. 





Electric Warning 
Signals and 
Accessories 



1630 Ta\lor rSldg. 
New York 



Please mention The Automobile when writing to Advertiser* 



Digitized by 



Google 



June 29, 1911 



THE AUTOMOBILE 



93 





This Complete Outfit*^ 



If this Vulcanizer is not part of your 
equipment then you are not doing 
your pocket-book or your tires 
justice. ^ 

Remember that ways and means are 
afforded you by the manufacturer 
for the care of your power plant, and 
all other vital parts. He provides 
you with means to keep them in 
good shape. 

But the tires— the far most im- 
portant part of your equipment is 
not provided for — and, you know, 
that tires are subjected to the great- 
est wear and tear — much of which is 
due to carelessness. 

The Gibney Eleck-Trick Vulcanizer, 
applied occasionally to the little de- 
fects, cuts, tears and bruises, pre- 
vents them from becoming large and 
destructive. If we charged four 
times as much for this Vulcanizer it 
would still be economy on your part 
to use it. 

We positively guarantee that an occasional application of this instrument to the 
tires, will increase their life at least 33$ per cent. You can figure out just what 
this means in dollars and cents. 

Remember you can use the Gibney Eleck-Trick Vulcanizer in your own garage 
or while on tour— any place where either the direct or alternating current is 
found. 

25,000 car owners indorse the Gibney Eleck- 
Trick Vulcanizer. They are saving money — 
so can you. Price of complete outfit including 
repair kit and materials $15. Order through 
your dealer or direct from us, and if you 
want still more informa- 
tion, send for our booklet. 



JAMES L. GIBNEY 
& BRO. 

215 N. Broad Street, Philadelphia, Pa. 
248-54 We.t 54th St., New York City 
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RAYFIELD 

* ^ "The Better Carburetor" 

Better— Because RAYFIELD- 
equipped cars have proved be- 
yond a scintilla of doubt during. the past 
20 days that IT is not only the better car- 
buretor for Speed, Power and Economy, 
but is the most Reliable for every Service- 
WE entered the racing game this season 
for the first time — not for monetary con- 
siderations — but solely to demonstrate to 
the Motoring Fraternity at Large that the RAYFIELD was the 
Better Carburetor and would make records — and continue to do so 
— because IT embodies the advanced practice in carburetion 
THE RAYFIELD is rapidly replacing all other makes 
of carburetors — solely, because we rely absolutely upon the 
MERIT of THE RAYFIELD CARBURETOR to demon- 
strate ITS superiority over any other system of 
carburetion. 



MJLFOR-D AT INDIANAPOLIS 



5 




mm 




PERUSE AND PONDER-fAw 
oar Latest Bulletin 



500 



MILE 
STA K 



BELCHER AT 
INDIANAPOLIS 
AND NEW HAVEN 



INTERNATIONAL SWEEP- 
-Indianapolis Speedway, 
Memorial Day. 

RAYFIELD — Equipped Lozier, driven by 
Ralph Mulford. finished 2nd, averaging 
7-1. -17 m. p. h.; 13 miles per gallon of gaso- 
line. 

RAYFIELD— Equipped Knox, driven by Fred 
Belcher, developed the greatest speed and 
registered the fastest lap — 82.6 m. p. h. 

THE ALGONQUIN HILL CLIMB, June 8th. 

RAYFIELD — Equipped Case, driven by Joe 

Jagtrersburger, won two events. 
RAYFIELD — Equipped Falcar, driven by 

Morris, won one event. 

OMAHA MOTOR SPEEDWAY, June 9th. 

RAYFIELD— Equipped Falcar, driven by 
Pearce, won the 50-mlle free-for-all. Also, 

won the 10-mile. 

HAWTHORNE RACE MEET, June 10th. 

RAYFIELD — Equipped Case, 
driven by Jaggersburger, 
won the 10-mile free-for-all. 
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Winners Every Day 

A Continuous March of Conquest 
Has Been the Result of Rayf ield - 
Equipped Cars ^ 




DETROIT MOTOR BOAT REGATTA, 
June 10th. 

RAYFIELD — Equipped motor boats finished 
first, second, third, fourth and fifth in the 
princ ipal event, the winner averaging 38 
m. p. h. for 10 miles. 

YALE HILL CLIMB, New Haven, June 10th. 

RAYFIELD — Equipped Knox, driven by Fred Belcher, won the 
principal evenl, defeating the best American and Foreign cars. 

MILWAUKEE MOTOR SPEEDWAY, June 20-21. 
Special Announcement: 

Read Between the Lines. 

BOB BURMAN, the "Speed King," adopts the RAYFIELD. 

FIRST DAY: RAYFIELD— Equipped Mercedes, driven by Bob 
Hurman. won the 5-mile free-for-al in 04:40. 
RAYFIELD — Equipped Falcar, driven by Pearce, finished sec- 
ond in the 10-mile handicap. 

RAYFIELD — Equipped Case, driven by Jaggersburger, finished 
third in the 5-mile non-stock. 

SECOND DAY: RAYFIELD— Equipped Mercedes, driven by 
Bob Burman. defeated the 120 h. p. Benz In the a-mlle special 
match race. 

RAYFIELD — Equipped Falcar 
10-mile handicap. 
RAYFIELD — Equipped Case, driven by Jaggersburger, second 
in the 5-mile non-stock event. 
RAYFIELD — Equipped Case, driven 



driven by Pearce, won the 




AT OMAH 



bj 



■gGLRSE>ER.GER. at 
TjONQUIN and HAWTHORNE 



Jaggersburger, finished second In the 50-mile event. 

MAINE AUTOMOBILE ASSOCIATION HILL CLIMB, June 17. 

RAYFIELD — Equipped Knox cars, d riven by Fred Belcher and J J Coffey 
his team mate, finished the day with 4 first prizes out of <t events' 
The RAYFIELD— Equipped Knox car driven bv Belcher, also won the 
time prize for the fastest time, regardless of class, establishing a new 
record of 49.20 sec. 

WATCH THE RAYFIELD-EQUIPPED CARS CLEAN 
THE CIRCUIT. 



UP ALL ALONG 




WATCH THE RAYFIELD become the standard equipment on all makes 
of cars. 

WATCH THE RAYFIELD advancement in the field of carburetion 
AND— LEST YOU FORGET— send for our latest bulletins on RAYFIELD 
Winners day by day, and Watch the RAYFIELD— the better carbur- 
etor. 

FINDEISEN & KROPF MFG. CO. 

21st AND ROCKWELL STREETS CHICAGO 

SALES DEPT., 1312 Michigan Ave, CHICAGO, ILL. 
Detroit Branch: 997 Woodward Ave. 
Eastern Representative* : SUMMER & DREYFUS CO., 
1841 Broadway, New York 

DISTRIBUTORS : 
Supply Co., 



National Electric.il 

Washington, D. C. 
Waite Auto Supply Co., Providence, 

E. I. 

Coward Auto Supply Co., Boston, 
Mass. 

Western Motor Supply Co.. Minne- 
apolis, Minn. 



Western Auto Supply Co., Omaha, 

Auto Supply Co., 127 Second St , 

Milwaukee, Wis 
Oskatnp Auto Supply Co. Race and 

/th Sts., Cincinnati. Ohio. 
Alsten & Goulding Co., Worcester 

Mass. 

Bernard & Turner, Dcs Moines, la. 
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TH^Newtone 

Motorhorrf 



A Motor Driven Warning Signal- 
Price Complete Including Button and Cable 



$20.00 





The Newtcne 
produce! a 
deep, penetra- 
ting, dear, power- 
ful yet pleating 
■ound — eliminating all 
the undesirable features 
often experienced in other 
horns of its class. 
Among the almost innumerable 
superior features of The Newtone, 
three stand head and shoulders 
above the rest — 



BEST QUALITY, GREATEST EFFIC- 
IENCY, LOWEST PRICE 

Quality of workmanship — quality of tone— quality of 
material. 

Efficiency in Warning — You can hear its musical note a mile away. 
Price — While superior in construction, superior in tone and carrying power, the price 
is from 50% to 75% below the cost of any other electric warning signal on the market 

of lt ^ > '^ raMee „, i ,f« clion — otherwise your money refunded. We are the largest manufacturers of 

automobile n_r.is in me Unitej States, making over 75% of the bulb homiiti use. . _^ 

And our guarantee stands back of every horn we manufacture. If your dealer does not carry it. laKe no 
substitute; but let us send you one on approval. 

AUTOMOBILE SUPPLY MANUFACTURING CO., M0T 'f R e o S&YXN D V K * ,bA "' 



Prest- 



TRY IT ONCE— NO MORE 
FOOT PUMP FOR IY0U! 




This handy tube inflates an empty tire, or several 
partially deflated ones, without delay, perspiration 
or strong language. Simply turn a little valve, re- 
leasing the pressure, and the tire is filled. 

A life-saver on a hot day ! 

Tube with valve and hose connection, S3. Extra 
tubes, $1 each (carry as many as you wish — they're 
small and easily stored in the tool box). Fu 1 tube, 
in exchange for empty, 20 cents at any of our agents. 

If your tire is bigger than 4 inches, get the larger 
size of Tire Tube. It costs $1.25, uses the same 
valve, and can also be exchanged for 20 cents. 

nn /"iV/17 IX Ask -your dealer for the outfit — try it thirty 
iRUVL II days — your money back if you are not satisfied 

Each tube comes to you hermetically sealed — no chance for 
leakage. 

Your dealer has it. If he hasn't ask him to order it for you, or write us 

The Prest-O-Lite Co. 

234 East South St., Indianapolis, Ind. 
EXCHANGE AGENCIES EVERYWHERE 
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(^jel)l Electric Testing Dynamometers 

TRADE MARK 




Diehl Manufacturing Company 

ELIZABETHPORT, NEW JERSEY 



In next week's issue will appear 
the announcement of our policy 
and cars for the season of 1912. 

Stevens-Duryea Company 
Chicopee Falls, Mass. 
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J TIRES L 

Adjustment Figures That Count 

Adjusting with the Ajax-Grieb Rubber 
Co. on their 5,000 MILE GUARAN- 
TEE is done in a systematic manner. 
On the back of the Guarantee are printed 
adjusting figures for every 500 miles — 
A BUYER KNOWS EXACTLY 
WHAT TO EXPECT. No chance 
for discrimination by the adjuster. 

This would be a great point of advan- 
tage if A J AX Tires were only guaran- 
teed for 3,500 miles. 

But A J AX Tires are Guaranteed for 
5,000 miles— 1,500 MILES MORE 
— and all adjustments are made on this 
basis— NOTE THE SAVING : 

When an adjustment is given on an 
AJAX Tire which has only run, say 
2.500 miles, a new tire is given AT 
HALF THE LIST PRICE, and a new I 
guarantee goes with the new tire. 

Other makers adjust 2,500 miles on a 
3,500-mile basis and must consequently 
charge FIVE-SEVENTHS LIST 
PRICE for a new tire. The difference 
amounts to a SAVING of 30% IN 
TIRE COSTS. 

DEALERS should take advan- 
tage of these telling points and 
write for the AJAX Proposition 

AJAX-GRIEB RUBBER CO. 

General Office.: 1796 Broadway, New York City 
Factories: TRENTON, N. J. 

Branches in Principal Cities 



Hydraulic Pressed Steel Co. 
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HUB ODOMETER 



A positive mileage recorder. Cannot be 
tampered with. No gears to unmesh. Can- 
not remove odometer, since the cap is sealed 
on, nor can the record be run back by jacking 
up and running the wheel backward, for the 
odometer records forward irrespective of the 




direction in which the wheel runs. Prevents 
JOY RIDING and is indispensable for Com- 
mercial Cars and Taxicabs. 

Price, $35.00, at your dealers, direct from the 
factory or from the following depots: 

T. H. CRANSTON ft CO. 

56 E. Randolph St., Chicago, Hi. 

L, H. ft B. I. BILL 

543 Golden Gate Ave.. San Francisco, Cat 

THE RUBBER TIRE WHEEL CO. 

Montreal, Quebec, Toronto, Winnipeg and 
Vancouver 

The Veeder Manufacturing Co. 

HARTFORD, CONN. 

' Makers of Cyclometers, Odometers, Tachodometers, 
Tachometers, Counters, and Small Die Castings. 



S. P. c. 



THE MAGIC LETTERS OF MOTORDOM 
STANDING FOR 

STEWART 

PRECISION 

CARBURETOR 




DASH POT 



ADJUSTMENT ^ 

(Sectional View 

RADICAL BUT RIGHT 

The history of the development of any industry repeats itself 
continually. 

Radical changes, especially those involving new principles, are 
fought vigorously by the conservative and looked upon with sus- 
picion by many. 

It has always been so. 

The STEWART PRECISION CARBURETOR is a radical de- 
parture from the faulty and unsatisfactory principle used until 
now In the carburetor Industry. 

The Stewart Is to other carburetors what a high-grade magneto 
is to the old coil and battery system of ignition. 

Be wise NOW and get friendly with this wonderful instrument. 

You can tell them. "I told you so," later. 

S. P. C QUINTET 

No Other Carburetor Has All 

Extreme Simplicity of Construction 

Absolute Conmitttncy in Operation 

Exact Mttering of the Fuel 

Perfect Atomizing ot the Fuel 

Automatic Priming 

IF YOU HAVE CARBURETOR TROUBLES THE STEWART WILL 
MAKE YOU FORGET THEM 

Sand for BooUmt 

MANUFACTURED BY 

A. C. Stewart Machine Works 

1008 San tee St, Los Angeles, Cal. 
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You never saw a more simple power 
plant than the Marathon. In- 
creased mechanical efficiency 
comes only with increased sim- 
plicity. That is one reason that 
Marathon cars give car service, 
and the Marathon power plant is 
just as efficient as it is simple 
and good looking. One of the 
features which is most prominent 
in Marathon power plant con- 
struction is its oiling system. 

Marathon construction forces the oil to 
do what it is supposed to do — lubricate 
the parts that need lubrication and 
not simply lie idle in the crank case — 
or slop over a lot of places where it does 
no good. And this is why — 

The oiling system is a positive automatic 
one, without mechanical devices of any 
kind to assist in the lubricating func- 
tion. The principle of the system is 
that of the constant level splash, so 
designed that it is impossible to run 
the motor without oiling the bearings. 
Put oil into the crank case and your 
lubricating problem is solved. 

A reservoir in the bottom of the fly wheel 
case takes care of overflow by means of 
an ingenious system of ducts cast in- 
tegral with the crank case. The oil 
which is automatically carried into the 
fly wheel case serves as a constant 
lubrication for the clutch. 

The revolution of the fly wheel picks up 
the oil in the fly wheel case and carries 
into a side pocket just above the center, 
cast integral with the fly wheel case, 
from which pocket gravity distributes 
the oil over the various bearings. 
There is nothing left to chance and 
nothing about this system that can pos- 
sibly get out of order. As we said be- 
fore, the motor cannot run without per- 
forming the oiling function. Write us 
to learn more. 

Southern Motor Works 
Nashville, Tenn. 

12th Ave., N. St N. C. & St. L. Ry. 
General Offices, 1204 Clinton Street 




High Tension 
Magneto 



Model J 
Guaranteed 
to Start 
Engines 
upto30H.P. 




No Coil 
No Tinier 
No Batteries 
4Cyl.$50.00 
6 Cyl. 55.00 1 



Absolute synchronism and perfect results at all speeds. 

Extremely simple— nearly half less parts than any other 
Magneto. Perfectly reliable. ! 
We make larger Magnetos for larger engines. 

If you cannot gear drive a High Tension Magneto use one I 
ot our ?3S.oo Low Tension belt or friction drive Magnetos 1 
and a K-W Spark Coil. 




r 



% 

BeTt o^Son- Dri£ S °° The K " W S ^ k Coil 

Used with K-W Coils 4-cylinder $30.00 

NO Moving Wires 2-cylinder 18.00 

NO Brushes. No Commu- i-cylinder 12.00 

tator 

Runs in ball bearings Has its winding 

Starts engine without bat- Guaranteed Fnrewr 

teries and runs electric uuaranteea r-orever 

lights at night against breakdown 

WE PAY THE EXPRESS East of the Mississippi River 
or to the Mississippi on points beyond on any of our goods, 
when cash accompanies the order. 

No matter what your ignition troubles are we have a guar- 
anteed cure. We also make Low Tension Magnetos and 
Spark Coils. 

Write tor Catalogue 16 



•4 POWER AVE. 



Cleveland. Ohio. U.S.A. 



FOR SALE BY 

New York: A. H. Green & Co., 1688 Broadway 
Boston: Mr. W. J. Forbes, 70 Long Wharf 
Philadelphia: The Vail-Schaefer Co., 608 Arch St 
San Francisco: Weinstock-Nlchols Co., 576 Golden Gate Ave 
Los Angeles: Weinstock-Nlchols Co., 1216 S. Olive Street 
Buffalo: J. W. Frey Auto Co.. 700 Main Street 
Syracuse: Syracuse Rubber Co. 

Portland, Oregon: Rober Machinery Co., 281 East Morrison St 
Kansas City: Kansas City Auto Supply Co. 
Omaha: Powell Supply Co. 

New Orleans: Interstate Electric Co., Baronne and Perdido Sta. 
Cincinnati: L. E. Bedinger, 311 Main St. 

Canada: Canadian General Electric Co., Toronto and Branches 
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Our new Cata- 
logue describes 
the whole KIN- 
WOOD family; 
send for it. 



What's in a name? Lots in 
this one. 

KIN WOOD is the family 
name of the whole list of 
Kinsey products. 

KINWOOD Frames, KIN- 
WOOD Hoods, KINWOOD 
Radiators, are too well known 
to require any introduction. 

But here's a new addition to 
the family. 

KINWOOD GASKET— a 
sturdy little gasket, splen- 
didly made of copper and 
asbestos. 

Don't delay meeting him; he's 
well worth knowing. 

Ask us to send him to you; 
look him over critically; sub- 
ject him to any test, whatso- 
ever; he'll come out with 
colors flying. 

He's made right, as you'll 
see; and sold right, too. 



The 
Kinsey Mfg. 
Company 

Toledo, Ohio. 



In the past two years the Pullman Motor Car 
Company has lost but TWO dealers, and in 
neither instance was the Pullman car or the 
Pullman policy at fault. 

There is one cogent reason responsible for this 
splendid record! 

Dealers who sell Pullman cars sell Good 
cars at satisfactory profit to those who 
appreciate their worth. 
There is no dealer — no matter how successful he 
may be— who can afford to stake his reputation 
in the matter of handling a car of doubtful repu- 
tation. 

No dealer, who is at present having unsatisfactory 
business experience, can truthfully place the 
blame for his failure upon existing business con- 
ditions. 

The automobile industry was never in a more 
healthful condition — never before in the history 
of this industry has there been such a crying de- 
mand for GOOD automobiles. 

And never before has there been such a universal 
condemnation accorded cars that develop weak- 
ness even before the paint is scratched. 

The dealer who sells a good car need never fear 
that his business will stand still or win go back. 

One good car will sell more good cars and the 
dealer who succeeds in placing a popular and well 
liked machine in any locality is sure to have more 
requests for demonstration and more consequent 
sales. 

The Pullman dealers are successful. This is an 
uncontrovertible fact. They are selling products 
of known and tested worth — products that have 
proved over and over every advertised claim made 
for the Pullman car. 

And every Pullman car in the territory repre- 
sented by the Pullman dealer is a rolling adver- 
tisement for that dealer. 

THE RIGHT CAR HELPS SELL ITSELF. 

We still have territory open to a few dealers who 
want to represent a product that has integrity 
of purpose back of the manufacturer and ster- 
ling worth as represented by quality of materials, 
finished parts and the consequent harmonious 
whole. 

We want to get into communication with such 
dealers. 

Pullman Motor Car Company 

York, Pa, 
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• New Departure 






The New Departure Double Row or 
Combined Radial and Thrust Ball Bear- 
ing is Superior as a Differential Case 
Bearing Where Bevel Gears are Used for 
Driving. 

The journals are under constant combined 
radial and thrust stresses, the angular load 
being fully 50% of the radial due to the 
thrust of the bevel gears. This proportion 
of thrust also exists back of the pinion and at 
one side of the differential gear casing. 

The New Departure Double Row is a self- 
contained unit which successfully cares for 

Showing Simple and Economical Mounting of New Departure 
Double Row Ball Bearings. 

both the radial and thrust strains occurring at 
these points with large margins of safety and 
maintains absolute alignment so essential to 
silent gear operation. And this, too, at a point 
where duty is severe and failure of the bearing 
would be serious. 

A New Departure single row bearing is used at 
the front end of the pinion shaft, simply as a 
steadying bearing. Major loads in all directions 
are absorbed by the double row bearing. 

Send us your blue prints with description 

" * r Showing Mounting of Two Bearing Unita With Which It is 

of mechanism, also load and speed data and Difficult to secure Absolute Alignment. 

our engineering department will advise you regarding the adaptability of the 

New Departure to your bearing problems. 




The New Departure Mfg. Co., Bristol, Conn. 

Western Branch Office, Rooms 1011-17 Ford Building, Detroit, Mich. 
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RECORDS 



HIGH SPEED RACING 
RECORD 



TRANSCONTINENTAL 
TOURING RECORD 



The Schebler Carburetor is designed and built correctly. It is suitable either 
for high speed racing with its severe demands. For transcontinental touring, 
where every road condition and variable temperatures are met. For steady, 
reliable, economical, day in and day out truck service. 

These facts have been proven in hundreds of tests, in every field, and are 
daily demonstrated by over 400,000 satisfied users. 
Resnlts count — Schebler Carburetors deliver results. 

Send for complete information regarding the Model L 

WHEELER & SCHEBLER, INDIANAPOLIS, IND. 

CHICAGO OFFICE. Mr. N. H. Motsinger, Jr., Manager, 1400 Michigan Ave. DETROIT OFFICE, Mr. 
John Ryan. Mgr., 876 Woodward Ave. BOSTON OFFICE, Mr. W. J. Connell, Mgr., 555 Boylston St. 
NEW YORK OFFICE, Mr. E. J. Edmund. Mgr., 1783 litoadway. PACIFIC COAST REPRESENTATIVES. 
Weinstock-Nichols Company, San Francisco. Lot Angeles and Oakland. NORTHWESTERN BRANCH. 12 
S. Eighth St.. Hollis Electric Co., Minneapolis, Minn. 





MARM0N " WASP"AT INDIANAPOLIS 
MAINTAINS AVERAGE SPEED OF 74.62 MllW 
PER HOUR FOR. J500 MILES WITH SCHEE>LLK_> 
v5TOCK CAR.5UKETORl^ MODEL " h " 



MESTGARD ON TRANSCONTINENTAL TOUR. 

COVERS 5,000 MILEJON SCHEBLEF. , 

EQUIPPED CAR. WITHOUT CAR_t>UR_ETOrv_, 
TRX>U£>LE OT ANY DEXfCfUPTIOri 
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500 Miles at Terrific Speed 
Engine Hood Not Lifted Once 




30-50 Toy Tonneau $4,300 




Valveless — Self-Cranking 



We entered the Valveless Amplex in the 500-mile race not 
to demonstrate its speed — though that was admirably 
done. 

We entered it to show the marvelous efficiency and en- 
durance of its valveless engine; the matchless strength 
and stamina of the car itself. 

With one or two notable exceptions, every other car in 
the race encountered mechanical trouble — sticking and 
broken valves; strained and broken crankshafts;' 
burned out bearings, etc. 

The Valveless Amplex had no trouble ; it took no water ; • 
it made few tire changes, and at its terrific speed it 
average io'A miles per gallon of gasoline. 

It was the only car of the valveless type in the race. 

To us, this race has served only to clinch more positively,; 
more conclusively, the utter superiority of the Valve- 
less Amplex in the two attributes a man prizes highest 
in his car — efficiency and endurance. 



SIMPLEX MOTOR CAR COMPANY, Dept. A, Mishawaka, Ind. 

Please mention The Automobile when writing to Advertisers 

Digitized by Google 



The most conspicuous performance in the International 

500-mile championship race at Indianapolis was that 

of the Valveless Amplex car. 
This car finished well up in the money. 
It covered the distance in 7 hours and 15 minutes; or at 

the amazing average speed of 68.9 miles per hour. 
Not once throughout the race was the hood of the engine 

lifted. 

More remarkable still, not a drop of water was put into 

the radiator after the race started. 
The only stops made were for gasoline and oil and tires; 

and there were only eleven tire changes in a race 

where the other contestants burned up and blew out 

thousands of dollars' worth of tires. 
The night of the race the car which did these remarkable 

things was loaded on an express car and shipped to 

New York. 

To-day — without having been in the factory or a shop, 
mind you, for overhauling or adjustments or repairs — 
it is running on New York streets. 
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No Replacements This 
Year Where Vanadium 
Steel Was Used 

A large automobile company writes this statement in 
reference to transmission gears, drive shafts and axles 
made of Vanadium Steel used in their car. 

Another letter from a truck company using^Vanadium 
Crucible Steel Castings, says: 

"We have never had a failure in service." 

A third letter on Vanadium Steel Forgings and bars for 
automobiles, reads: 

" The steel is splendid ; we have the highest opinion of 
it; it does not crystallize under vibration and is exceed- 
ingly strong." 

A fourth says of Vanadium: "Best results we have 
obtained from any steel." 

A fifth: "We have been using Type 'A' Vanadium 
Steel about 18 months and have obtained excellent service." 

Sixth: " Physical properties very good, especially excel- 
lent under dynamic stresses. Splendid service in valve 
springs, etc. 

Properly made, properly heat treated and properly placed 
with reference to type of steel for class of service, Vanadium 
Steel leads the world. 

Send for booklet on various types, uses and heat treat- 
ment of Vanadium Steel. 

AMERICAN VANADIUM COMPANY 

Miners of Vanadium Ores 
Largest Producers of Vanadium Alloys In the World 



310 Frick Building 



PITTSBURGH, PENNA. 
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Fingers that light Fingers that 

OIL AND GAS LIGHTS PUSH A BUTTON 

with matches and HAVE ELECTRIC LIGHTS 



WHICH HAND IS YOURS? 

*< — — — — ^— — — 

ELECTRIC LIGHTS 

ARE CLEAN 



USE THE 




ELECTRIC LIGHTING BATTERY 



Specify Electric Lights On Your New Car 

Write for BULLETIN No. 39 



WILLARD STORAGE BATTERY COMPANY CLEVELAND, OHIO 

NEW YORK DETROIT CHICAGO 

136 West S2d Street 1191 Woodward Avenue 436 So. Dearborn Street 
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Where Will You Be When Your Gas 

Tank Runs Dry? 

This is a serious matter, if you have a tank not backed by a widespread exchange service. 
Any man who has found himself 30 miles from a city as night settled down, with an 
empty tank that could not be exchanged, will advise you not to buy such a tank. 
But the Prest-O-Lite user knows no such trouble. 

PREST-O-LITE GAS TANKS 

When Empty, Can Be Readily Exchanged 

ANYWHERE AND ALWAYS 

There are Prest-O-Lite Exchange Agencies in all cities, and in nearly every town and 
small village in the United States. 

No imitation has, or ever has had, a dependable exchange service. 

Be careful to see that no such tank is put on your car in exchange for your empty Prest- 
O-Lite, either through open persuasion or secret substitution. 

Prest-O-Lite has had dozens of imitators. One by one they have gone out of business. 
Here are the reasons: 

1st: Not one of them ever made good the claims of "more gas" or "bett r gas" than 
Prest-O-Lite. 

2nd: Not one of them ever furnished a reliable, widespread exchange ervice. 
3d: Not one of them ever at sfied its customers or attracted enough customers to 
enable it o stay in the gas tank business. 

Every one of these imitators, on quitting the business, left the dealer and his customers 
"holding the sack" with tanks that could neither be sold nor refilled. 
Don't gamble on what any imitator promises, claims, or hopes to do. The lesson of the 
past is eloquent. Let the imitator experiment with his own money, not with yours. 

The Prest-O-Lite Co. S^SSKSg 

BRANCHES AT — Atlanta, Baltimore, Boston. Buffalo. Chicago, Cincinnati. Cleveland, Dallas, Detroit, Jacksonville. Kansas 
City, Los Angeles. Milwaukee, Minneapolis, New York, Omaha. Philadelphia, Pittsburg, Providence, St. Louis, St. Paul, 
San Francisco, Seattle. 

CHARGING PLANTS — Atlanta, Cleveland. Dallas. E. Cambridge. Hawthorne, Indianapolis, Long Island City, Los Angeles. 
Oakland, Omaha and Seatt e. 

FOREIGN AGENCIES — Honolulu. H. I.; Manila, P. I.; San Juan, P. R. ; Toronto, Can.; Vancouver, B. C: Havana, Cuba; 
Citv of Mexico: London, En«. : Berlin, Ccrniany. 

EXCHANGE AGENCIES EVERYWHERE 
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(Barney Old field; 

(-/Milwaukee^ 
A Sept . 27. 1 0 
VM\W , "-t TRACK. 15 MILES 
70.92 Mi r, Mr 



H?ayKarrouN 

RIVING MARMON. 

Indianapolis 500-Mile Battle of Tires / 
M ay 301B11 

7-4.59 Milea Per Hour 



LouisDlSBROwlq 

~A\ch. 31. ll 

300 MILES 
77.25 MiPrHr. 



f 65.73 Mi.Pr.Hr> 



C2SMIU 
.65.83 Mi Pr Hr ] 



Lek 
VZenglevV 

|Foi rmount ft rt< | ] 

od.e.io 
[Road race/, 

E02.5 miles / 

»8.09MJVJlr 



'50 MILES 

83 -42 MirVHr , 



^SPEEDWAY MlUf 
. 101.83 Mi.PrHr 



An Endless Chain of World's Records 
Proves the Supreme Durability of 

"Firestone 

TI R.ES 

Three of the original Firestone regular stock tires that 
carried Hay Harroun's "Marmon car to victory at Indian- 
o polis, May 30th. remained on the car untouched, in 
perfect condition at the finish. 

This greatest battle of tires the world has ever known 
was won on the superior service given by Firestone tires 
-500 miles of grinding wear and strain at the terrific 
speed of 74.59 miles per hour, on an oval course. 

This forges the strongest and most important link in a 
chain of world's records for tire durability, which proves 
that 

Firestone Tires Belong on Your Car 



It is the 



Baliaf that AH Tires Used 



We do not nuke special racing tm 

Ask the Nordyke ft Marmon Co. and they win tell yon they bought 
these tires in the regular way through our Chicago branch, without our 
knowledge that they were intended lor racing. 

You can get Firestone tires made just like these from any dealer 



I he Firestone Tire & Rubber Co., Akron, O. 
"America's Largest Exclusive Tire and Rim Makers" 



2SO MILES 

STtS^SrVrVHr.' 



'200 MILES i 

[77.82 MiJVHn 



ISO MILES 



,78.00 Ml PrJlnl 



Eddiev 
Kearne] 

Indianapolis 
[«July 4 IO 

■SPEEDWAY 
Hi MILE« , 
\SS.03 MiP.H, 



/SPEEDWAY 1 18 Mil 
86.37 Ml Pr.Hr 



[(STANDING start* 
MILE 

Vo&az Mi.rv.hv 



ONE HOUR„ 
81.66 MILES 




rCl LOM ETER 
140 86 Mi PrHr 



MAN- DAYTONA 
One Mile 25.40 sees 

141.73 Mile* Per Hour 
Fastest Traveled by Man 





3 

TWO MILE'S 
140.40 Mi.Pr.Hr. 
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Possibilities of Motor Trucks Unlimited 

There is practically no limit to the possibilities of motor-trucks in the business world. Every man 
who has a cartage problem is anxious to know just how motor-trucks will work out under his con- 
ditions. But the question is solved — The White Company have hundreds of trucks in operation in 
almost every conceivable kind of business — under practically every known condition, and there is 
not a single owner to whom we could not refer you as a prospective buyer. Not one has been disap- 
pointed, but on the contrary has found that the White truck has exceeded his expectations. 



Increased Service 



White trucks 
serve their own- 
ers, first of all, through increased service. They 
make it possible to do things you have never 
done before — to secure trade you were unable to 
reach — to be prompt where you were compelled 
to be dilatory before — to increase your service 
and thereby increase your business. 



Increased Economy 



Under the ma- 
jority of condi- 
tions, White trucks increase the economy of your 
delivery — not always — there are conditions where 
trucks only increase the service. The truck re- 
places two or three teams — is not as expensive to 
maintain as two teams and requires no more 
men to operate than one team — saving salaries. 



White Truck— The Solution 

White trucks solve your delivery problems, by increasing your service or increasing the economy 
of your service, or both, because they are well designed for economy's sake, having the long-stroke, 
medium bore engine, which is powerful but economical. They are built for economy's sake because we 
use the best materials modern science has produced — the special alloys of steel, heat-treated, which 
are best suited to the various purposes to which they are put. White trucks are made in three sizes, 
with engine standardized in all types, to simplify the mechanical problem, and make White Trucks 
adaptable to any business, any special or unusu;-! requirements. 



Let us submit a solution of your delivery problem 
with catalogue and testimonials of the world's larg- 
est users. 



The White 




Company 



800 BAST 70th STREET, CLEVELAND 
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TIMKEN ROLLER BEARINGS 

In Touring Car Rear Hubs 

Rear axle design, generally known as fixed hub 
type, is popular with many designers, particularly 
for light cars. 

The above cut shows this construction with 
TIMKEN ROLLER BEARINGS in which they 
have proven to be especially efficient. 

We have previously shown applications in 
Light touring car front hub (Malleable). 
Heavy touring car front hub (Malleable) . 
Touring car front hub (Pressed Steel). 

If interested send for line drawing. 

THE TIMKEN ROLLER BEARING CO. 

CANTON, OHIO 
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The Motorists of this Country are now buying three 



United States Tires 




Continental 
G & J 



Hartford 
Morgan & Wright 



For every two they buy of any other make or brand 

Which means that United States Dealers are getting the "lion's share" of the 
tire business profits. 

The best dealers of the country recognize this. Four-fifths of them have al- 
ready lined up with us. 

. And United States Tires are not only the fastest selling tires but also the 
easiest selling t tires in the world today. 

Motorists everywhere are demanding them. 

We have told them the advantages to be gained by using United States 
Tires through the largest advertising campaign ever attempted by a tire maker. 
We have backed up these claims by giving them 

The Strongest Tires in the World 

Moreover, dealers recognize that the United States Tire business is a permanent 
and grooving business — the kind of a business they are ambitious to build up. 

The certain future of United States Tires appeals to them. 

We have every reason to believe that the tremendous sales our dealers 
are now enjoying is largely due to the fact that rarely does a motorist change 
to another brand once he has used United States Tires. 

A United States dealer doesn't have to spend a lot of valu- 
able time making excuses for poor service 

The tires themselves back up his strongest recommendation to the limit and 
bring the buyer back to his store for more. 

United States Tires 
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IT scarcely needs remarking that the motorists who are "on their way" in the above 
illustration have a Smith Gasolene Meter on their car. Nor does it require any 
emphasis by word to show that the ones standing still are not driving with a Smith 
Gasolene Meter on their car. 

To those who have experienced the sensation 
of running out of gasolene seven miles from the 
nearest supply station the warning in the picture 
is sufficient. To those who have never been 
caught in this predicament a word of warning — 
your turn may come any day. Not alone because 
you were careless, and did not look at your gaso- 
lene tank in the morning, but because your gasolene 
line may spring a leak any time, and while you 
are motoring along gaily you are rapidly losing 
gasolene that is not being consumed by your motor. 

The Smith Gasolene Meter is an actual neces- 
sity, which keeps before you all the time the exact 
condition of the gas in your tank. You don't have 
to guess at it — you don't have to open up your 



tank and look at it, you simply look at the meter 
on your dash and you know exactly where you 
stand every minute. This convenience alone is 
worth the price of the meter, but the meter will 
actually pay for itself. 

What means have you of telling whether the 
garage man is short measuring you half a gallon 
out of every five you are buying if you don't have 
a Smith Gasolene Meter on your car? Absolutely 
none. 

Put a Smith Gasolene Meter on your car and 
when you buy five gallons you get it. Put a 
Smith Gasolene Meter on your car and if somebody 
takes three or four gallons out of your tank during 
the night your Smith Gasolene Meter will tell you. 



"You Never Miss the Gas Until ftieTank Puns Dry 



Remember that the Smith Gasolene Meter is no toy 
or makeshift accessory — it is a scientifically designed 
instrument. Accurate in the extreme, made out of the 
best materials that money can buy, and built to last. 
It is fully guaranteed for two years, and sold under a 
30 days' trial with satisfaction guaranteed. 

The Smith Gasolene Meter can be installed upon any 



car, whether it is gravity feed or force feed. The dial 
is directly in connection with a float in the gas tank. 
This float is held within the confines of what is called a 
surge tube, in which the gasolene is the same level as 
the gasolene in the balance of the tank all the time. 
This tube simply prevents fluctuations of the meter, 
owing to the swishing about of the gasolene. 



You will save enough money in one season's touring to pay for this meter. For 
further information write us. 

SMITH GASOLENE METER, jff&fgg 
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YOUR MONEY 
AWAY 




DON'T throw away your punctured tubes or blown out 
casings. 

DON'T find yourself away from home without some means 
of repairing your tires— because tires have been known to 
puncture and you have been known to forget extra tubes and 
casings. 

DON'T you find it expensive to run home on your deflated 
tire or the Rim ? 



Lest you forget — Always carry a supply of 




The Original Rubber Putty 

Repairs cuts, tears, sand pockets, blow-outs, PUNCTURES, 
etc., in tubes or casings, To stay fixed. 

TITE-VVAD is a tenacious rubber compound of excellent 
elasticity, unaffected by extremes of temperature, easy of ap- 
plication and requiring no vulcanizing or other treatment to be 
complete. 



A ? er ^t Subst.uice for Repair^ 
1Unc U',,.s. Blowout*, pits, etc " 
111 anything made of. 

RUBBER 

l-Ant tear it oFr 
REp AlR S TIRES WITHOU* 

^L gANlZ lNg 

T °UGH AND 

ELASTIC 



t( *lETE OUTFIT PRICE V ® 

"^E- LETTER C °- 





TITE-VVAD is so 'd under an absolute guarantee to give satisfaction. 

Money Back If Not Pleased 

W ith a "TITE-VVAD" outfit in your car— you are always protected against 
a ride home on the RI M. when you have forgotten that extra inner tube. 
We have plenty of letters not only expressing pleasure but calling for more. 
Each outfit of TITE-WAD contains: 

1 can of TITE-WAD, THE RUBBER PUTTY. 
1 can of TITE-WAD Cement. 
1 can of TITE-WAD Pure Mica, Powdered. 
1 Reinforced Blowout Patch, Emery Cloth, etc. 

Enough in each outfit to repair 50 punctures. 

_SnId everywhere by dea'ers , or direct from the factory prepaid on receipt of 

price, $2.00. 

The Page-Les(er Co., Makers 

125 W. Van Buren St., Chicago, 111. 
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STOP, LOOK AND LISTEN 

Any automobile dealer who con- 
tracts for any line of cars before 
seeing what 




has to offer, handicaps his business 
for the coming season. ; Don't you 
make a move till you see what we 
have to offer. The Overland line 
for 1912 comprises some extraordi- 
nary values. 

The Willys Overland Company 

Toledo, Ohio 
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Louis Strang Says: 




WHY 



"The best radiator I have ever seen. It 
showed no signs of leakage after the finish 
of this hard run; it kept the car perfectly 
cool at speeds in excess of 75 miles an hour. 

"The Case cars, as you doubtless know, 
won the only two events they were entered 
in at the Algonquin Hill Climb. In event 
No 3-C there were three Case cars entered. 
Jaggersberger won this event in the remark- 
able fast time of 48 and 3/5 seconds. Strang 
finished second and Jones third, all driving 
Case cars. These were the only Case cars 
entered in this event. 

"Jaggersberger 's time of 48 and 3/5 sec- 
onds was the third fastest of the day, and 
was only headed by two other cars, which 
raced in the big free for all class — one of 
these cars being a 120-H.P. Benz. 
"The other event the Case entered was event No. 3-E, Jag- 
gersberger winning first, Strang finished second, beating a field 
of nine cars. Only two Cases were entered in this event, and they 
finished, as I have above stated, first and second. 

"All of the Case racing cars are equipped with Long Radiators, 
hence the reason of writing this letter." 



LONG RADIATORS 



COOL BEST 
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EVERY LONG RADIATOR is constructed to meet some 
particular demand. The Case Company wanted Racing Car 
Radiators, and Mr. Strang's letter expresses complete satis- 
faction. 

We could print hundreds of letters, expressing satisfaction 
in every other possible line in which the Automobile is used 
— Pleasure Cars, Commercial Cars and everywhere efficient 
cooling. 

Where LONG RADIATORS are superior to others, is 
in their fundamental principles — that's the theory part of it, 
and in their construction — that's the practical side. The Long 
Radiators all have straight tubes with clean, straight, open 
spaces for free water circulation. They all have extensive 
cooling fin constructions that give maximum cooling surfaces. 
They are all so constructed that leaks are next to impossible. 
because the solder joints are in very few places forced to 
hold water. 

LONG RADIATORS have for ten years been used in 
larger and larger numbers on Pleasure and Commercial Cars 

Manufacturers of Motor Cars who have used them 
longest are the most persistent users. 

Those who have driven cars equipped with them and 
other makes would have only the LONG patented types. 

WHETHER on pleasure or commercial cars, the 
LONG kind of radiator with the LONG construction and 
with the LONG kind of workmanship, gives such perfect 
and universal satisfaction that they have been adopted 
by many of those who have for years used other makes. 

LONG RADIATORS, once used, are never discarded. 

LONG RADIATORS have exceptional cooling 
properties, exceptionally long life and never go "dry" 
for they never leak. *"*"" — 

Let us send you our literature 

Long Manufacturing Company 

1283-1315 Cass Avenue Detroit, Michigan 



Note the Way the Cellular Type is Constructed 
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One of the Cellular Long Radiators 
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It" fills up the valve chambers, 
strangling the supply. 

• It causes heating and preig- 
nition. 

It coats the piston and cylinder 
walls, ruining compression. In 
fact, it makes an occasional over- 
hauling absolutely necessary — 
THAT IS, IT DID 

BUT NOW 



AUTO CARBON 

REM O V El R 

j 



makes all that old, laborious process of dismantling and scraping unnecessary. The motor- 
ist has now but to say 

Auto Carbon Remover 

to the supply man and for the sa n of 85c gets enough of this wonderful, labor-saving 
remedy to entirely remove the carbon from all of his cylinders twice. 

We give complete directions for use, so that the most inexperienced can successfully 
and without discomfort make his cylinders as "clean as a whistle" and rest assured that 
they are in better condition than when the repairman charged him $25.00 for the job 
and had his car several days out of commission. 

Don't take injurious substitutes from your dealer if he hasn't it. Send to us direct. 
85c per quart. 

WHITNEY CHEMICAL COMPANY 

6122 Euclid Avenue CLEVELAND, OHIO 
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The J-D" Plug is not a "competitive" plug nor a makeshift. It it a high grade 
•park plug of the very fine*t quality. No matter how much more you pay you 
won't and can't get any finer quality material* or workmanship. And no plug in 
the world excel* the "J-D" except one the famous "Reliance." 

The only difference between the "J D" and the "Reliance" is the patented electrical 
action of the "Reliance" which co«t« more to produce. The "J D" Plug i* standard 
in construction and type. It is not an assembled Plug every part i* made in our own 
large, exclusive Spark Plug Factory under the mo»t rigid inspection system extant. 
Manufacturer* who use "J D" Plug* as standard equipment do so because exhaustive tests prove 
all our claims for high efficiency and high quality. 

Each "J-D" Plug is unqualifiedly guaranteed to be absolutely perfect the porcelain, the shell, the 
caps, the nuts, etc. And each Plug is ELECTRICALLY tested there must be no undue resistance 
that would tend to harm the coil or magneto, and the spark must be of the proper intensity — no 
"weak," scattering sparks get past inspection. We can afford to be exacting because we manufacture 
every part THAT'S WHY EVERY ' J-D" PLUG "MAKES GOOD." 
Porcelains and Plugs fully guaranteed. 
Note this: Porcelains used in all plugs of our manufacture will stand 50 to 100' , greater voltage than that used by any other 
manufacturer. We make our own porcelain make it for one u«e only SPARK PLUGS that's why. 

Our guarantee reads this way: "IF ANY PLUG OF OUR MANUFACTURE DOES NOT SATISFY, BRING IT BACK AND 
GET ANOTHER PLUG OR YOUR MONEY BACK." Every dealer is authorized to live up to this. 

"J-D" Plugs are sold by first class dealers and jobbers everywhere. If your dealer can't supply we will send plugs prepaid 

for 75c each. 



JEFFERY-DEWITT COMPANY, 



LARGEST SPARK PLUG MANUFACTURERS 
IN THE WORLD 



51 BUTLER AVE, DETROIT, MICH. 

ARM AND FREY & CO., Agents for Continental Europe, Berlin, Germany 
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Which Horseshoe Will 
Cool First — 

The One on the Ice or 
the One in the Ice Box ? 

Doesn't require much theory or 
technical knowledge to know that 
the horseshoe lying on the cake of 
ice will cool infinitely faster than 
the one in the ice box. This is 
true even though the ice box may 
be as cold or colder than the ice 
itself (colder, if a salt solution be 
used to cool the box). 




This example illustrates perfectly the difference between a radiator that cools by direct 
contact with the cool air or one that cools indirectly thru a lot of indirect fin surface. 

Livingston Radiators Cool by Direct Contact 



That is, every drop of water in the radiator 
is constantly being brought into contact with 
thin sheets of cool paper-thin metal. Not 
only this but in Livingston Radiators the 
thin sheets of water flowing constantly and 
uniformly between thin sheets of cool metal 
are in contact with the cooling surface twice 
as long as in the ordinary radiator. This is 
true because the columns of water which 
flow thru the uniform perpendicular and 
lateral corrugated passages are twice as 
long as in most radiators and much longer 
than in any radiator. In other words, the 
efficiency of Livingston radiators compared 
with all others is represented by the horse- 



shoe example above. The one on the ice 
represents Livingston cooling efficiency — 
the one in the ice box represents the cooling 
efficiency of other radiators. 
And while on the subject of ice it is well to 
emphasize the fact again that Livingston 
radiators are the only ones in the world 
that can be frozen solid without danger of 
splitting the tubes. 

Livingston radiators are stronger than other 
radiators because their construction admits 
of the absorption of road shocks thru their 
flexibility. You never hear of a Livingston 
radiator springing a leak unless some foreign 
substance punches a hole thru it. 



Livingston Radiator & Mfg. Co. 



52d Street and 7th Avenue 



NEW YORK CITY 



Xothing hurts your engine like inefficient cooling. We moke individual radiators for car 
owners. Before it ts too late write us if your radiator boils and we'll show you how to save your 
engine. Be sure to get a Livingston Radiator on your new car. If your maker doesn't furnish 
it write us and we'll tell you how to get one. 
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Chapters on Quality 

Chapter Eighteen 

The preponderance of Timken- Detroit Axles 
on cars of high quality construction has led to 
the almost universal belief that Timken-Detroit 
Axles are the unfailing sign of a good car. 

The list of users of Timken-Detroit Quality Axles points unmistak- 
ably to this conclusion. The manufacturer building his chassis on the 
best axles money can buy is evincing a desire for stability that means 
permanency by reason of quality. 





The Timken-Detroit Axle Co. 



Detroit, U. S. A. 
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A NEW DEVICE 

For Repairing' 
Automobile Tires 

Vulcar employs a new patented process of vulcanizing, over- 
coming the many difficulties and dangers existing in all other 
types of portable vulcanizers. 

Vulcar is the only portable vulcanizer which vulcanizes 
rubber correctly, because it is the only one 
which supplies the necessary moisture to the 
rubber while it is being vulcanized, thereby 
preventing burning or over vulcanizing of the 
rubber. It is the only safe vulcanizer for a 
novice to use. Any boy can operate the Vul- 
car, it is so simple and easily understood. V *-^L°S; °" in9 °" 

Do Not Take the Risk of Using Any Other Vulcanizer 

Vulcar requires no electric current, therefore you can repair a tire or 
inner tube anywhere on the road. No thermometer required — no watching 
required. It is AUTOMATIC. Just light the alcohol burner and pay no 
further attention to it. At the end of twenty minutes you have a beautiful 
job of vulcanizing, as good as can be done in the best repair shops. 

Vulcar is small and compact, about 5x8 inches, and is carried in a neat 
hardwood box, or leather case, ready for instant use. It vulcanizes tires on 
or off the wheel. It will save any automobile owner its price several times 
every year. 

Your Money BacR ! 

If your dealer cannot supply you send 
$12.50 and we will send you a New 
Process Vulcanizer by express, prepaid. 
Use it thirty days and if it is not ex- 
actly as represented send it back and 
we will refund your money. None re- 
turned to date! Every user an enthusi- 
astic endorser. 

References : Second National Bank, National 
Bank of Commerce, First National Bank, and 
Northern National Bank, all of Toledo, Ohio. 





Vulcanizing Outer Casing 



Vulcanising Inner Tube 



The New Process Vulcanizer 



3232 Monroe SL 
TOLEDO, OHIO 
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PoritWorrFf 

PutaG. & A. Carburettor on your car, 
and you will become one of the mem- 
bers of the "Don't Worry Club" also. 

If you have driven a car for any length of time 
you know that one of the greatest causes of worry 
is carburettor trouble. For no matter how 
perfectly in adjustment your carburettor 
may be (unless it is a G. & A. Carburettor) 
it remains in this condition only a short 
time, until the variation in external condi- 
tions calls for another set of adjustments. 
With a G. & A. Carburettor it is different. 
There is nothing to adjust on the Carburet- 
tor. All the requirements of changed con- 
ditions are taken care of by the construction 
of the carburettor itself. 




It doesn't make any difference whether you are going fast, or slow, whether the air is hot or 



cold or whether it is wet or dry, the G. 



H" Hoi Water Jacket 
lo Insure Even. Proper- 
Temperature 
I - Hot Water Outlet 
J Hot Water Inlet 



Instead 




Gas Enters at 
Passes Needle Valve B 1 
Then Up Through Spray Nozzle 
Into theVenturi Tube D 



& A. Carburettor is always in adjustment. Simply 
put it on your car and forget it is there. Every 
G. & A. Carburettor is made to fit the requirements of 
the particular engine upon which it goes, and once it is 
installed it requires absolutely no further attention. 

having to depend upon each individual 
person for its adjustment to vary- 
ing conditions, the G. & A. Carburet- 
tor automatically obtains its right 
mixture by means of the ball cage 
shown in the cut below. 

A G. & A. Carburettor when it is 
put upon your car is permanently 
adjusted in and of itself to meet the 
requirements of ordinary conditions 
just the same as any other carburet- 
tor. But when the conditions 
change, as they do constantly, in- 
stead of having to make adjustments to meet the 
changes the G. & A. Carburettor makes those ad- 
justments within itself, by changing the character 
of the mixture through the medium of the ball cage. 
This cage of balls is simply an auxiliary air intake 
differing from all others in that it operates entirely 
automatically. A glance at the cut herewith shows 
the complete operation of the G. & A. Carburettor. 

If you are interested kindly send for our newly 
published brochure, which goes into the subject of 
carburetion in detail. 



Where it is Picked Up by the Inrushing Air FrorrTthe Main Air IrttakeE ,J | 
The Mixture of Air and Gas Then Passes Through the Upper J 
End of the Venturi Tube Into the Mixing Chamber F» * 

This 15 the Complete Action Under Ordinary Conditions At Slow Speed 



G. & A. Carburettor Co. 

244-250 West 49th Street 
New York City 
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First Announcement of the 1912 Everitt 



The Car That Has Bridged the Gap Betw 

Two Wonderful Models — a "Six" 

Finest Materials and 

For more than eleven years the buildeisof the Everitt have manufactured successful cars. Their 
running today in every corner of the world; each new model a little better than the last, and 

Two years ago "The Everitt" was first brought out. It leaped into prominence in a moment. Of rad 
manufactured throughout in a single factory by a wonderfully exact system of infallible "jigs 
of the day. 

In 1911 further great improvements were made. In the "New Everitt" was offered an intrinsic 

automobile possible — regardless of price — was their ultimate goal. 
How this has been attained — and what is now available in this marvelous 1912 Everitt — we tell 




The 1912 

SIX-CYLINDER 

Everitt 

6-Cyllnder, 48 H. P., 
Long - Stroke Motor: 
Chrome-Nickel Steel 
throughout; 36 x 4- 
lnch tires; Demounta- 
ble Rims; Cellular 
Radiator; 126>,i-lnch 
Wheel Base; Everitt 
Self-Starting Device, 
Top, Windshield and 
Speedometer Included; 
Dual Ignition; Manu- 
factured complete In 
one factory. 

Price, »1,850. 




DELIVERIES AFTER JULY 18th 

THE FIRST CHROME-NICKEL STEEL CAR EVER OFFERED AT A MODERATE PRICE 



In planning the new Everitt Instruc- 
tions were given to William Kelly— that 
dean of Automobile Engineers— to pro- 
duce the very best that his great experi- 
ence. Judgment and ability knew. 

Desirable proven features were adapted 
to the new design. A hundred details 
were Improved, strengthened, simplified. 

The motor — already a whirlwind of 
power and a marvel of simplicity— was 
given a full third more power. 

Then It was seen that one more barrier 
separated this car from the $4,000 quality. 

The one great Intrinsic difference was 
In the steel. Like other good automobile 
manufacturers, we had been using se- 
lected "open-hearth" or "carbon-steel." 
There is one thing immeasurablv better 
—but far more costly, the price-ratio 
being about four to one. As compared 
with common automobile steel, its value 
is as six to one. It Is "Chrome-Nickel" 
Steel. 

Any good engln eer will tell Its un- 
paralleled properties: how It Indefinitely 
resists crystallization, and has ^ending 
and breaking limits of three to one over 
ordinary steel: how in an automobile it is 
practicaly unbreakable and unwearable. 

Conceive what It means to a car to be 
manufactured throughout, like the New 
Everitt, of this peerless steel. 

On the word of a great steel expert, no 
car In the world selling below $3.0»0 uses 
an amount of chrome-nickel steel equal 
to the Everitt. 

THE EVERITT SIX 

The Six-Cylinder type Is now regarded 
as the very highest development of auto- 



The Everitt self-starting device 

Both the Everitt "Six" and the 
Everitt "Four-36" will be equipped, 
at their respective prices of $1,850 
and $1,500, with the Everitt self- 
starting device. The Everitt 
"Four-36" is the first four-cylin- 
der car of moderate price to have 
such an equipment. 



mobile building. It has long been consid- 
ered the special province of high-priced 
builders. 

In the New Everitt Chrome-Nickel Six 
we present a car which has no competi- 
tion below $3,000. 

No one who has ever driven a "Six" 
will question the remarkable efficiency, 
power and smoothness of operation of- 
fered In this type. There Is an overlap 
of power-impulses and a consequent 
smooth flow of energy as uninterrupted 
as the flow of water from a pipe. 

There Is no vibration In an Everitt Six, 
no gear-changing in traffic or on a hill, 
no lack of speed or power for an emer- 
gency. Note the size, power and equip- 
ment of the Everitt Six. Never has so 
great a value been offered In any car. 

THE NEW "EVERITT FOUR" 

In the New Everitt Four is presented 
one of the most desirable medium-sized 
Touring Cars at any price. Larger and 
more powerful than the 1911 model. It 
represents the best Ideas of keen engi- 



neers who have followed automobile de- 
velopment for eleven years. 

The Motor— rated as "36" — has shown 
46 actual horsepower for a long-continued 
brake test. The body lines have been 
greatly improved and beautified. Larger 
Tires and Demountable Rims have been 
added, and the Everitt self-starting 
device, a Top, Windshield and Speed- 
ometer are Included as standard equip- 
ment. 

You are invited — urged — to compare the 
Everitt "Four' and "Six" with what you 
consider the best cars of their type, re- 
gardless of cost. 

THE EVERITT 30 FOR $1,250 

(Top and windshield included) 

The success of the standard "Everitt 
30" has been so marked that at the new 
price of $1,250 this car Is bound to be one 
of the big sensations of the season. 

In appearance, size and power It will 
be practically unchanged except for re- 
finements and Improvements. By the 
great saving made possible by changed 
conditions, It has been found possible to 
lower the price to $1,250. This includes 
the Top and Windshield. There are a 
few cars on the market selling at $1,500 
which offer the features of reliability, 
economy and service provided in the 
standard "Everitt 30." 

At the new price of $1,250 this car of- 
fers a value never before obtainable for 
anywhere near its cost. 

Every Everitt car carries with it the 
most liberal factory guarantee ever of- 
fered. 



METZGER MOTOR CARf 
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First Announcement of the 1912 Everitt 



een the $1500 Price and the $4000 Quality 

and a "Four" — of the Very 
Construction Known 

names are famous wherever automobiles are known. Their cars — by the tens of thousands — are 
nearer the ultimate perfection sought from the start. 

ically new design, its features the focused experience of three great makers and a hundred dealers, 
and fixtures," this new car was instantly regarded, by men who knew, as one of the foremost cars 

value impossible to excel in any $1500 car. But still the makers were not satisfied. The very finest 

you here. 





The 1912 
FOUR-CYLINDER 
Everitt 

4-Oylinder, 36 H. P., 
Long - Stroke Motor; 
Chrome-Nickel Steel 
throughout; 34x4-lnch 
Tires; Demountable 
Rims; Cellular Radia- 
tor; 115-Inch Wheel 
Base; Everitt Self- 
Starting Device, Top, 
Windshield and Speed- 
ometer Included; Dual 
Ignition; Manufac- 
tured complete in one 
factory. 

Price, $1,500. 



DELIVERIES AFTER JULY 1st 



THE MOST NOTABLE NAME OF THE YEAR WHERE EVERITT APPEARS 



The name Everitt above a dealer's door 
means more this year than any motor car 
trademark ever meant before. 

Motor car buyers are quick to distin- 
guish a genuine motor car sensation. 

The extraordinary character of the 
Everitt offerings is so obvious that it 
tells its own story. 

The name Everitt will act as a sales 
magnet wherever it appears during the 
ensuing season. 

We are well within the facts when we 
say that no manufacturer in America has 
ever furnished his representatives with 
such a magnificent sales argument. 

Just consider the potency of the Ever- 
itt appeal to the 1912 motor car buyer. 

First comes the sensational Everitt Six 
— an unprecedented price for an unprece- 
dented car at a time when the demand 
for six-cylinder cars is at its height. 

And as if this were not sufficient— the 
crowning touch of all — the solution of the 
self-starting principle is incorporated in 
this car without a cent of additional cost. 



Between the Everitt Si xand the six- 
cylinder cars which it rivals in running 
qualities and In results, there is a price 
gap of $2,000 and more. 

EVERITT SIX A REAL SENSATION 

The Everitt Six, as you have seen by 
the announcement on the opposite page, 
is the first Chrome-Nickel Steel car ever 
offered at a moderate price. 

There is nothing ordinary or common- 
place about It. 

It Is a sensation of the first proportions, 
made more sensational still by the magic 
appeal of the self-starting engine. 

Backing up the Six, and not one whit 
less sensational, is the 36 H.P. four-cyl- 
inder Everitt at $1,500. 

NO CAR TO RIVAL IT 

In this car are incorporated such in- 
valuable features as a long-stroke mo- 
tor, Chrome-Nickel Steel construction 
throughout. 3-4 x 4-inch tires, demount- 
able rims, 115-inch wheel base, dual igni- 
tion; with top. windshield and speed- 
ometer included. 



Check over in your mind the strongest 
competition this car will be called upon 
to meet— can you remember a single car 
which will *eally rival It? 

When you have digested the pulling 
powor of these two splendid models — from 
a sales standpoint — turn your attention 
to the third Everitt offering. 

The 30 H.P. four-cylinder Everitt at 
$1,250 matches in every way the unusual 
character of its running mates. 

There is nothing in its field which can 
seriously challenge its prestige. 

BIG EVERITT ADVERTISING 

The name Everitt this year — backed up 
by a strong and consistent advertising 
campaign — means more to the dealer than 
any other name in the automobile market. 

It means a continuous stream of In- 
quirers and an army of values to lay be- 
fore them which uo other line can ap- 
proach, during the forthcoming season. 

The Everitt sales organization for 1912 
will be one of the soundest and strongest 
in the motor car market. 

If It so happens that your territory is 
not included In that splendid organiza- 
tion, do not lose a moment in getting in 
touch with the factory. 



COMPANY, DETROIT, MICH. 
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THE 
FISK LINE 

Automobile 
Tires 

(He»vy Car Type) 

Clincher 

Q. D. Clincher 

Fisk-Dunlop 

Bolted-On 

Inner Tubes 

Removable 
Rims 

Tire Sundries 

Repair 
Materials 

Repair Dept. 
Equipment 



A Year Ago We Began Talking 
About 

Fisk 
Service 

Which Was and Continues to be 
Unique 



E 



ACH Fisk Branch is equipped to care 
for every phase of the tire business. 



As each Branch is in charge of a direct factory 
representative with authority to meet re- 
quirements of tire users, we eliminate delay 
coincident with the necessity of conferring 
with another Branch or with the Factory. 

Each Fisk Branch carries a full line of Fisk 
Tires in all styles, inner tubes, tire sundries, 
repair materials, etc. 

Each Fisk Branch has a completely equipped 
Repair Shop where tires of any make are 
repaired promptly at prices that are right. 

In a word, when you deal with a FISK 
BRANCH you deal with the FISK FAC- 
TORY and not with a sub-branch or 
storage depot. 

The Fisk Rubber Company 

Department C CHICOPEE FALLS, MASS. 

Direct Factory Branches in 30 Cities 



Direct 
Factory Branches 

BOSTON —811-13 Boyi- 
•ton St. 

P R O V I DENCE— 17</ 2 

Dorrance St. 
SPRINGFIELD, MASS.— 

13S Bridge St. 
HARTFORD— 292 Asylum 

St. 

NEW YORK— 1725 Broad- 
way. 

P H I LADELPHIA — 258 

North Broad St. 
BALTIMORE— 105 West 

Mt. Royal Ave. 
ATLANTA— 17 Houston 

St. 

NEW ORLEANS — 619 
Baronne St. 

SYRACUSE — 441 South 
Warren St. 

ROCHESTER— 34 Clinton 
Ave. South. 

BUFFALO — 718 Main St. 

CLEVELAND— 2037 Eu- 
clid Ave. 

DETROIT— 262 Jefferson 
Ave. 

C H I C A GO— 1440 So. 
Michigan Blvd. 

MILWAUKEE— 466 Mil- 
waukee St. 

INDIA NAPOLIS — N. 
Delaware and Vermont 
Sts. 

ST. LOUIS— 3917 Olive St. 
M I N N E APOLIS — 820 

Hennepin Ave. 
ST. P A U L — 160 West 

Sixth St. 
FARGO — 405-7 N. Pacific 

Ave. 

KANSAS CITY, MO.— 

1501 Grand Ave. 
OMAHA — 2210 Farnam 

St. 

DENVER — 1635 Broad- 
way. 

SEATTLE — 910-14 East 

Pike St. 
SAN FRANCISCO — 418 

Golden Gate Ave. 
OAKLAND— 168 Twelfth 

St. 

SACRAMENTO —1310-12 
K St. 

FRESNO— 1362-4 I St. 
LOS ANGELE S— 722 
South Olive St. 
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The Witherbee Battery 

Recharged Free at All Our Branches 

LIAS the greatest capacity of any so-called " sixty " on the market. 
*• *• Perfect for Side and Tail Light Illumination. Find out why the 
new " splash-cover " construction insures the maintenance of rated capacity. 




WITHERBEE IGNITER CO. 



Springfield, Mass. 



New York 



Chicago 



Detroit 



Coast Representatives : 
WEINSTOCK NICHOLS CO., San Francisco, Cal. 



The Witherbee protection sleeve is not only 
renewable at s-nall expense, but does not come 
in contact with acid on the charging bench. 
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Use a Hartford 
and Tahe it Easy 




Owners swear by the Hart- 
ford — not at it. So strong 
and sturdy in construction 
it's never out of order; so 
scientifically built, a pressure 
of only 15 pounds on the 
handle lifts 1,000 pounds on 
the rack. Combines the 
"long arm" and 
stroke" principles. 



"short 



Auto- clack 




Sold by Dealers 
Everywhere 

Almost every dealer sells 
the Hartford — but if yours 
does not, don't listen to a 
"just as good" argument 
but send us the price and 
we'll ship a Hartford with 
a money-back guarantee if 
you're not pleased. 

PRICE, complete 
with ^ng canvas 'V 
containing-bag ... U 



The Hartford Jack has three times the lifting power 
of the ordinary jack. It is made of finest materials 
obtainable, handsomely finished and has a mechanical 
reversing device so you're always sure the jack will raise 
or lower the car, whichever you want. 

Your Hartford Jack is never out of commission- 
never broken. It gives life-long service — always ready 
lways right. 



Hartford Suspension Co., ho Bay St., Jersey city, n. j. 

EDW. V. HARTFORD. President 
New York: 1700 Broadway; 212-214 West 88th St. Chicago: 1458 Michigan Ave. 

Boston: 323 Columbus Ave. Philadelphia: 1437 Vine St. 

Newark: 289 Halsejr St. 
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REMY MAGNETO 

Makes a Perfect Record in 
World's Greatest Contest 

Every Remy-equipped Car en- 
tered in the Five- Hundred Mile 
Internationa] Sweepstakes Race 
on the Indianapolis Motor Speed- 
way was running at the finish. 
Here's what the drivers say — 

"Perfect ignition. We never lifted 
the hood during the all-day grind. The 
Remy Magneto never missed a shot." 

Ray Harroun. 



"Remy Magneto worked perfectly. Not one bit of 
ignition trouble." Chas. Merz, National, Seventh. 

"The Remy furnished perfect igniticn. We never 
suffered magneto troubles or made any adjustments." 

Lee Frayer, Firestone-Columbus. 

"No trouble with Remy ignition. The magneto 
worked perfectly and delivered a hot spark the entire 
time. " — Ernest Delaney, Cutting. 

"Ignition was perfect. Remy entirely satisfactory. 
No trouble of any kind. " Howard Hall, Velie. 

"Spark from Remy Magneto perfect at all times. 
Remy proved its superiority. Our ignition was abso- 
lutely faultless." Bob Burman, Benz. 





Chaa.Men 
National, SeTenth 



Howard Hall 
Velle 





Ernest Delaney 
Cutting 



"Remy on my car gave perfect satisfaction. My 
hearty recommendation for the Remy Ignition. " 

Billy Knipper, Benz. 

"Perfect ignition " in a long, gruelling contest under 
most severe conditions means the same for you in 
everyday automobiling. 

Specify Remy Equipment Upon YOUR Car 




Billy Knipper 



emy Electric company 

Factories Anderson, Indiana Gen '' o ffices 



c 




New York Boston Detroit Chicago Kansas City 
San Francisco Indianapolis 
Minneapolis: Hollis Electric Co. Philadelphia: McCullouith & Son 
Denver: Auto Equipment Co. 
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Yes'. — I mean every word I «ay, when I guarantee you 10,000 mile» service on every 1911 " 
Heavy Car Type Tread, and I will positively make good my guarantee. I have been ttudyii 



' BRICTSON " 
w~—i studying this Tread 

propo.it.on for the last s,x year, and hav 4 devoted the be.t of my life in perfecting thi. wonderful 
tread. Yet! Wonderful, that i. just what I mean and I am not afraid to look you square in the 
face when I say it. 

Mr Motorist, you cannot afford, as a matter of economy, to run your car without using the 
1911 "BRICTSON" Detachable Heavy Car Type Tread, when 1 am offering you a guarantee of 




10,000 MILES 

WRITE FOR A COPY OF MY GUARANTEE 



O. A. Brictson. Pres.. 

Brictson .Mfg. Co.. Brookings, 8. I) 
>ear Sirs: —I have been using the Brictson Tread on a Hunk car for over two years, 
and I find that they give entire satisfaction. Since coming to this city I find every 
other Tread except the Biictson, and I am desirous that my friends get the best, 
hence I write for the agency, and your best net prices. And in order that I may be 
the first in the field here, please ship me by return Express, one set (4 Treads) of 
Brlct son Detachable Tire Treads for tires 32x3 'j. Ship C. O. D. „„_ 

i ours Very Truly . I . V \l< kow n. 

Right here I want to say that the treads referred to in the above letter were made two 
years ago, when wr were in the experimental stage, and which goes to prove, even though our 
treads were not perfected at that time, the principle was absolutely right. Think of a man 
running a car equipped with the same tires for two long years, all the while under "BRICTSON" 
DETACHABLE TREADS, and then ask yourself, "UO they rut the rubber tires?" 1 want 
to tell you, gentlemen, that this rotting, heating, burning, creeping, stretching, and injuring 
the rubber casing that you have heard so much talk about is all "bosh" with the Bnctson. and 
1 can prove it. not only by the above unsolicited letter, but by hundreds of others, copies of 
which will be gladly forwarded upon request. 

"The Enemy of Tire Expense" 

The cross section illustration on this page represents the construction of the 
BRICTSON Heavy Car Type Tread. First there Is a layer of specially tanned, intra 
pliable chrome leather. On the tread part outside of this leather is another strip of 
chrome leather, which entirely covers the tread surface that is exposed to the road. 
Next to these two thicknesses of leal her are live layers.- did y ou get that?— nve 



Let me prove it to you, by the hundreds of letters in our files from satisfied customers 
that are just as enthusiastic over BRICTSON DETACHABLE TREADS as I am. While 
dictating this advertisement to my Edison Business Phonograph, a letter from one of our cus- 
tomers was laid on my desk, which letter all must be compelled to believe, for it was absolutely 
unsolicited and from a man with a high moral standing, as his calling will indicate. The 
letter reads a? follows: — 
METHODIST EPISCOPAL CHl'RCH, 
Rev. L. S. McKown. Minister. 



Vienna. III.. March 15, 1911 



of the very best quality 
tire fabric. It would be 
an easy matter for us to 
use one, two. three or 
even four layers of ttre 
fabric in order to save 
money, but we have 
found from years of ex- 
perience that it Is ab- 
solutely necessary to u*e 
not less than five layers 
of tire fabric to obtain 
perfect strength and to 
prevent the tread from 
stretching, that Is why 
we use five layers of tire 
fabric. A tread made 
without sufficient fabric 
would be worthless on 
account of stretching, 
causing it to sag and 
become loose on t he ruh- 

and then through the live layers of tire fabric, the 
steel rivets are driven. These studs and 




ber casing. That is 
why all rubber casings 
are constructed of fab- 
ric the same as we are 
using, for tire manufac- 
turers have round from 
years of experience that 
tire fabric Is the only 
material that will keep 
a tire together and not 
allow it to stretch out 
of shape, but we go still 
further; we use several 
layers of leather, there- 
by gaining considerable 
strength. 

Next to these five 
layers of tire fabric Is 
another layer of chrome 
leather. Please note 
that through the outer 
layers of chrome leather 
arge beveled head steel studs and 
rivets are clinched Into another layer of 



leather which Immediately follows next to the tire fabric, and then there Is yet an- 
other layer of chrome leather, which covers Ihe clinched ends of Ihe studs and rivets 

and prevents them from coming in contact with the rubber tire. 

Is there anv wonder then that users of " BRICTSON " DETACHABLE TREADS 
say they are the best tire protectors In the world? And you must certainly admit 
It after you have read and studied the foregoing construction and illustrations. 

TO DEALERS 
We are going to establish an exclusive agency in every city and town and have a 
yery Interesting proposition to offer. Kill out and mall coupon to the left 
ind Immediately upon receipt of some I will mall you my new lull catalogue 
together with mv exclusive agency proposition and contracts for your 
approval. Don't delay! Write today, for we give only one exclu- 
Brlctson, *-^7^ft^_ slve agency in each place. 
President. ^^g- 
The Brictson Mfg. Co., 

261 Brictson Bldg., ~e- 0 -s. 
Brookings, So. Dak. "'V. 
Without obligation on my part, 
send me your Exclusive Agency 
proposition. 1911 Catalogue and 
Dealer's Folder. 



O. A. 



O. A. BRICTSON, President 

The Brictson Mfg. Company 

261 Brictson Building 

.BROOKINGS, SOUTH DAKOTA 




A. Brictson, 
President, 
The Brictson Mfg. Co.. 
261 Brictson Bldg., 
Brookings, So. Dak. 
am interested and would like 
to know more about "Brictson" 
Detachable Treads. Send me your 
booklet, "The Enemy of Tire Expense," 
Proofs from Automobile Owners, Prices, etc. 

Tire 



City 

County 



.at. to 



Mcoress 

Dealer's Name 
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[3 r 



Breech Block 
Type 



AND 




ThePlucWithThe Handle 

IS THE BEST PLUG FOR YOUR CARS 
BECAUSE IT MAKES PRIMING EASY 



EASY TO TAKE OUT 
EASY TO CLEAN 
EASY TO PUT BACK 

WRITE FOR INTERESTING BOOKLET 



A. R. MOSLER <&. CO., 



163 WEST 29TH STREET 
NEW YORK 
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flESS 



UGHTS 



BE 

To Do One Thing' Welht 

To apply the results of science to human affairs— 

To aid in making the automobile a vehicle of every-day usefulness, a saver of 
time, a giver of health to tens of thousands — 

To give certain economy for uncertain expense, in upkeep and repairs — 

To know how to make ball bearings that shall last as long as most cars, and to 
make them a little better than the best that have been made — 

To make every user feel that his interest is ours — 

And therein to gain the hearty good-will of our cus- 
tomers by deserving it— 

That seems to us an am- 
bition worthy to engage our 
whole-souled endeavors. It is 
the ambition in which HESS- 
BRIGHT Ball Bearings are 
made and sold. 




RETAIL DISTRIBUTORS 



NEW YORK CITY, The Hess-Bright Co.. 1974 Broadway. 
CHICAGO. ILL.. The Hess-Bright Co.. 1800 Michigan Ave. 
BOSTON, MASS., The Post & Lester Co., 288 Devonshire St. 
BOSTON, MASS.. The Post & Lester Co.. 16 Park Sq. 
WORCESTER, MASS., The Post & Lester Co.. 1214 Me 
Street. 

SPRINGHELD MASS., The Post & Lester Co.. 125 Bridge St. 
HARTFORD, CONN.. The Post & Lester Co., 175 Asylum St. 
NEW HAVEN, CONN., The Post 4 Lester Co., 1085 Chapel St. 
BRIDGEPORT, CONN.. The Post & Lester Co., 278 Fairfield 
Ave. 

PORTLAND, ME., Maine Motor Carriage Co., 43 Sooth St. 



TRENTON, N. J a J. L. Brock. . 
WASHINGTON, D. C, Auto Livery Co., 212 13th St., N. W. 
DENVER. COLO., Auto Equipment Co., 1518 Broadway. 
SAN FRANCISCO. CAL.. Chanslor & Lyon Motor Supply Co., 

501-7 Golden Gate Ave. 
LOS ANGELES, CAL.. Chanslor & Lyon Motor Supply Co.. 

945-7 S. Main St. 
FRESNO. CAL., Chanslor & Lyon Motor Supply Co., 1246 J St. 
SEATTLE, WASH.. Chanslor & Lyon Motor Supply Co., 916 

E. Pike St. _ .„ 

SPOKANE, WASH., Chanslor & Lyon Motor Supply Co.. 1405 

First Ave. 



£HE< 




ESS 




OHT 



MAMIjFACriJRINGCO. 



2 10a Fail-mount Avenue 
PHILADELPHIA, PA. 
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EVENTUALLY the truck that wise purchasers will buy 
will be the one built by an organization whose sole aim 
is to build a commercial vehicle — one whose entire effort in 
design, construction, selling and "after service" is spent in 
giving the owner a money saving vehicle; not a remodeled 
pleasure car or a machine whose up- keep expense in- 
creases in a geometrical ratio. 

It is admitted that ^all commercial motor vehicles, like all automobiles, need adjust- 
ment, but the amount, character and ease of such adjustment determines its cost and 
hence the relative value of the truck. 

T he question of cost of maintenance and ease of adjustment is more important than 
the first price of the truck. 

The Universal Motor Truck Company was organized for the express purpose of manufacturing, selling 
and suitably maintaining economical and efficient commercial vehicles. 

They have given the question of maintenance and adjustment very careful consideration. 

The following enumeration of some of the distinctive points in Universal design will readily convince 
the purchaser or dealer of the pertinence of this statement : 



Pleasure car practice has been entirely forgotten. 
Universal trucks designed for trucking only. 

Three unit idea of design makes for great accessibility and 
ease of adjustment. 

Small loss of time necessary for this work. 
Overhead type of design makes motor very accessible — 
can be reached from front and sides of body, also 
through floor boards, and at the same time allows use 
of short wheel base, short overhang on rear axle. 
This means even distribution of load. 
Low frame allows ample room for general inspection of 
all mechanism underneath body at any time. 



Three point suspension of motor unit and jack shaft 
differential clutch unit allows perfect flexibility under 
severest conditions. 

Radiator is mounted on springs in protected position 
just back of motor, and is cooled by direct current of 
air thrown from the Sirocco fan contained in the fly- 
wheel. 

The long stroke motor, developing great power and 
slow speeds. 

Ball governor on motor, non-accessible to driver, limits 
speed 12 miles per hour. 

The entire mechanism is of extra heavy design to stand 
hard usage. 



"Built on the three unit plan.' 



Universal Motor Truck Company, K»Wr«w£ p 



Street 




Universal 3 Ton Truck 



Please mention The Automobile when writing to AdvertiserB 



Digitized by Google 



134 



THE AUTOMOBILE 



June 39, zozx 



H u p m o b i 1 e 1912 Announcement 




Runabout, 20 H. P., 4 cylinders, gliding gears, Bosch magneto; fully equipped with top, windshield 
doors, gas lamps and generator, three oil lamps, horn and tools— *750 F. O. B. Detroit. 




Runabout 

Fully Equipped 

ALL PRICES 

We believe that in this new 1912 fore-door Hupniobile, fully 
equipped for $750, you get infinitely more than you have 
ever been offered before. 

We have always asked you in the past to compare the Hup- 
mobile with the costliest cars of largest size; and we shall 
never recede from that position. 

But in order that you may be quickly convinced, we are will- 
ing that you should set aside, for a moment, the question 
of quality. 

We are willing that you should forget the twenty-eight im- 
portant improvements incorporated in this new car, and 
printed on this page. 

To get down to bedrock — pick out any car of lower price; 
and add to that price the money value of the 1912 equip- 
ment of the Hupmobile. 



$750 



1912 

An auxiliary inverted top-leaf spring placed between the 
frame and rear spring, to prevent listing of body. 

Old ball bearings back of driving pinion replaced with Tim- 
ken bearings. 

Four pinions instead of two on the differential. 

Rear axle shaft tapered into and keyed onto the wheel — can- 
not work loose. 

Ball bearings on either side of differential replaced by spe- 
cially designed Hyatt roller bearings. 

Axle shaft babbitted near brake, so that no grease can escape. 

Ten-inch double internal expansion brakes instead of eight- 
inch. 

Adjustable ball housing for universal joint. 
All spring hangers fitted with oilers. 
Timken roller bearings on front wheels. 
Supporting seat for front spring. All springs made of Van- 
adium. 

New pressed steel radiator, lined with brass, with 33^ per 

cent more efficiency in cooling. 
Improved water outlet to engine. 

Radius rods have square lock nuts on transmission ends, to 

make them more easily adjustable. 
Double springs on the foot brake pedals. 
Steel flywheel guard. 



F. O. B. Detroit 

GUARANTEED FOR LIFE 
INCLUDE COMPLETE EQUIPMENT 

When you've made it plain to yourself that even in point of 
price this new car is the most extraordinary thing that 
has ever happened in motordom, get back to the only 
question that counts — the question of quality — and study 
this page to see what your Hupmobile dealer offers you. 
Into each and every Hupmobile model for 1912 have been in- 
corporated entirely new elements of value. 
The legitimate savings of an immensely increased production 
— these are passed on to you in the form of a structural, 
mechanical and incidental equipment, never before of- 
fered in a car at anything like this price. 
Study the list of 1912 improvements. Consider what you get; 
and what you pay. Remember the flawless reputation of 
the Hupmobile — its immense popularity not only with 
men of moderate means, but men of wealth and expe- 
rience in every community. 

Improvements 



New square dash and hood ledges of natural walnut. 

Nine-inch guards instead of six-inch; and mud shields com- 
pletely enclosing space between wheels and fenders. 

Running boards of pressed steel, supported by two drop- 
forged irons. 

Magneto encased in a Rubbertex cover. 

Hub caps of real brass; stronger and better. 

Large timing gears of bronze instead of fibre. 

Valve adjusters on all valves maintain timing longer under 
all conditions; make timing quickly adjustable and pre- 
vent engine power from decreasing. 

All cast-iron used on the car sand-blasted to give smoother 
surface and keep grit out of gears and bearings. 

Improved Breeze carbureter — will not leak, and is accurately 
and easily adjusted. 

Cam-action oiler on the engine regulated with the throttle 
and gives a positive feed. You get more oil as you need 
it and as the engine develops power. This feature pecu- 
liar to high priced cars of foreign make. 

Inside drive on the side-door models. 

Fore-doors included as regular equipment with no extra 
charge; also top, windshield, and gas lamps and gene- 
rator. 



Hupp Motor Car Company. 1252 Jefferson Ave., Detroit, Mich. 
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PREMIER 




PREMIER 6-60 CLUBMAN 



The Proven Car of Quality 

The Premier Car has done more to prove its worth and reliability 

than any car in America 



For a period of nine years Premier cars have been 
foremost among those automobiles which havr 
established a standard by which motor cars can 
be judged. Ir. 1903 the first Premier car ap- 
peared and was the first car in this country with 
a pressed steel frame, the first with shaft drive, 
the first with a one-piece drop-forged front axle, 
and one of the first two makes with sliding gear 
transmission. The ascendancy of the Premier 
at that time has been constantly maintained. 

Premier cars have long been prominent in endurance 
contests and have consistently shown themselves, 
to be the superiors of superior cars. The Pre- 
mier is the only make which in any three of the 
last four Glidden tours, or all four of them, has 
not lost a car and has finished with every car 
that started. The Premier won the Standard Oil 
trophy for gasoline economy, not only upon the 



weight-mileage basis but also because it actu- 
ally used less gasoline than its competitors. 
The Premier won the Philadelphia - Wilkes- Barre 
midwinter run, one of the most rigorous con- 
tests ever conducted, and was the only car to 
finish with a perfect score. This Premier record, 
namely, the only car which has ever come 
through a scrutinizing technical examination af- 
ter a strenuous contest, with a perfect score, still 
stands. 

Moreover, over 84 per cent of the people who have 
purchased Premier cars in the last four years 
are still driving Premier cars — a record of satis- 
faction in the hands of private owners. 

Facts such as these should be determining factors in 
the minds of thinking purchasers who look upon 
a motor car as an investment, and who will con- 
sider only motor cars of the highest grade and 
proven worth. 



PREMIER MOTOR MFG. COMPANY 

Sales Dept., 314 N. Delaware St. Factory, Shelby & Georgia Streets 

INDIANAPOLIS 
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YOU hear a lot about the underslung system 
of construction nowadays, don't you? 

People are beginning to realize its value — manufacturers and owners are giving it 
more thought — with the result that several prominent manufacturers have adopted this 
design for their new models. 



'mm 



"A Car for the Discriminating Few" 

is the pioneer underslung car and is the only one designed "from the ground up" as an 
underslung car. It has been "ahead" for five years. 

Read what well-informed automobile men have to say in an article on "The 
Underslung Frame" in the June issue of Motor: 




"One very important point for this 
construction is that it makes possible 
the use of straight frame side-members, 
which are better and less expensive than 
the dropped type. If the motor and 
gear-box supporting arms are curved 
downward, a very accessible construc- 
tion will result, by dropping the motor 
and transmission well above the frame 
and sub-frame. 

"The lowering of the center of grav- 
ity works both ways — either it makes 
the height of center gravity less with a 
given wheel size, or makes possible the 
use of a larger wheel without raising 
the center of gravity, or a compromise 
giving both advantages may be reached. 

"Since the motor and other parts are 
above the frame level, a perfectly flat 
dust-pan may be used. This smooth 
undersurface will raise less dust than 
the ordinary type, and the pan would be 
easier to make, repair, remove or re- 
place. 

"In the event of hitting a water-break 
or other 'hump' very hard, driving the 
car down on the ground, the frame will 
strike instead of the flywheel, thus sav- 
ing the crank shaft from injury. In the 
event of that very serious accident — a 



fracture in the front axle assembly — the 
underslung frame will slide along on 
the upturned ends and travel somewhat 
straight, giving the driver a brief but 
probably sufficient opportunity to stop. 

"The very handsome and racy appear- 
ance of all the existing exponents of the 
underslung frame is something which 
cannot be ignored. 

"Almost the first question that comes 
to our minds in examining a car with the 
underslung type of frame is, what would 
happen in case a spring broke. The 
breaking of a spring is not an uncom- 
mon occurrence; in fact, almost every 
one that has had several years of ex- 
periences with a motor car has either 
broken a spring himself or at least 
knows someone that has. As a matter 
of fact, the underslung types are safer 
in case of spring breakage than are the 
regular overhung frames, because of 
the universal employment of upstanding 
steel 'straps' or yokes secured to the 
frame and embracing the axle members, 
so that the possible drop of the frame 
is limited and the axle prevented from 
motion forward or back when freed of 
its spring. 

"It would seem, however, from a 



comparison of the two types that the 
advantages of the underslung frame far 
outweigh its poor features. 

"With this type of frame a lower cen- 
tre of gravity is obtained than is pos- 
sible to obtain in any other manner. 
This makes for safety, as everyone 
knows, and gives a car less tendency to 
skid on a slippery road. Other things 
being equal, it makes a car much easier 
to guide, as the tendency toward 'weav- 
ing' and side sway is largely eliminated. 

"The underslung frame permits the 
use of a smooth underpan which raises 
much less dust than is usual for a car 
hung so low. 

"All danger from cars overturning is 
eliminated by the use of the underslung 
frame. This is because the centre of 
gravity is so low that it is practically 
impossible for a car of this type ever 
to 'turn turtle.' Limousine bodies on 
the ordinary overhung frames make 
the centre of gravity high enough so 
that there is always danger of its over- 
turning at the slightest inclination. But 
with the underslung frame the limou- 
sine body is very well lowered, and 
safety and beauty are the result." 



AMERICAN MOTORS CO., Department u, Indianapolis, Ind. 
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Yes, this new Elmore at $1750 gives better 
service than the best six-cylinder ever built 




Model 36-B, Five-Pan en ger Touring Car, 50 H. P.— $1750. 

Go to your Elmore dealer and he will prove to you that the progress of 
the Elmore engineering principle has produced to sell at $1750 an 
amazing efficiency not to be found in the costliest six-cylinder car. 



There is no doubt that the six-cylinder is the acme of 
luxury and comfort of the four-cycle type. 

[f proof of this were needed it has just been furnished 
by one of the foremost manufacturers of the four- 
cycle type of car. From this plant comes the announce- 
ment of a six-cylinder model — although the manage- 
ment has repeatedly said that the company would not 
build a car of that type. 

The six-cylinder, we repeat, is the acme of luxury in the 
four-cycle type — but that luxury can only be obtained 
at a very high price. This, to the minds of a great 
many people, is in its favor. But a great many others, 
who would like to enjoy its luxurious qualities, cannot 
afford to pay the price. 

The only alternative left to them is to buy an Elmore; 
because the Elmore is the only car on earth which not 
only equals but surpasses the advantages of the best 
and costliest six-cylinder ever built. 

We realize that we are holding out to you a promise 
which at first glance seems almost impossible of ful- 
fillment. 

We realize that you probably consider a six-cylinder car 
the highest type of efficiency. 



It is associated in your mind with the highest possible 
price — a price, perhaps, beyond your means. 

And now we are promising you that we shall surpass the 
efficiency of the best six-cylinder car ever built in an 
Elmore which we sell you for $1750. 

We are ready, however, for the test — ready to-morrow 
for its immediate demonstration. 

Because we know that in the progress of the unique 
principle incorporated in the Elmore High Duty Valve- 
less Engine results more and more amazing are being 
developed every day. 

We are serenely conscious of our ability to prove to you 
. that the Valveless High Duty Elmore at $1750 accom- 
plishes all that the costliest six-cylinder car tries to 
accomplish. 

Our catalog points out a few of the privileges which the 
Elmore owner alone enjoys. These privileges come 
to him and to him only, in excess of all the comforts 
which can ordinarily be bought by paying the highest 
price for any other car. 

Send for this catalog — or, better still, see your Elmore 
dealer. 



The Elmore Manufacturing Co., 1304 Amanda St., Clyde, Ohio 
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"SILENT SIX" 



on 




Series"B"-Now Ready for 
Built for Those Who Use the Best 

ThisSilentCarWon the World's 24-hr.Record 

(1178 miles) for cars costing under $4500, at Brighton Beach, Aug. 
19-20, 1910, and 12 first prizes in 12 consecutive contests the same 
year. The superior qualities which have made possible these 
unparalleled achievements promise to make the "Silent Six" the 
most popular of all high-grade six-cylinder cars. 

It is a car of accomplishments. You know what to expect of it because 
of what it has accomplished repeatedly in every sort of public contest and in 
the private service of hundreds of discriminating owners everywhere. It is the 
result of many years of successful experience in the development and exclusive 
manufacture of high grade automobiles by this company. 

Price, with open bodies $3500 to $4030; with closed bodies $4700. 

MATHESON "BIG POUR": The current Matheson "Big Four," like its predecessors, 
is built to endure. For continuous performance under the severest conditions, it has 
never been excelled. 

Write for Catalogue and "The Secret of Silence." 

Applications of established dealers considered for open territory. 

Matheson Automobile Co. 

WILKES-BARRE, PENNSYLVANIA 

BRANCH, CORNER BROADWAY AND 62d STREET 



NEW YORK CITY 

DISTRIBUTORS 

Chicago, Bird-Sykes Co., 
2210 Michigan Ave. Buf- 
falo, Matheson Sales Co., 
726 Main St. San Fran- 
cisco. Matheson Sales 
Co., Van Ness Ave. and 
Jackson St. Philadelphia. 
Johnson Motor Car Co., 
326 N. Broad St. Bos- 
ton, Rov A. Faye Co., 
823 Boylston St. 





canto 







Name 



Slrcel 



City 
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A Truck Proved Right 
By Severest Punishment 




The Federal One-Ton Truck— Chassis, Including Seat, $2100. Body Type at Purchaser's Option. 

Wheelbase, 110 inches. Weight, 3,200 pounds. Horsepower, 30; four cylinders. Radiator, vertical tube suspended on springs. Bosch 
high-tension magneto. Clutch, 16-inch cone, leather faced. Selective, three-speed forward and reverse transmission. Timken bearings in 
wheels. 36-inch wheels front and rear. Pressed steel 7-32-inch frame. 12xlj4inch brakes on jack shaft, 16x2j^-inch on rear wheels. 
19-tooth front sprocket, 46-tooth rear. 

FEDERAL ?Sg TRUCK 



In the construction of the Federal truck the usual process 
is reversed. 

It has been quite a common practice in the past to experi- 
ment at the customer's expense. 

The Federal Motor Truck Company has made haste slowly, 
by devoting 18 months to development and demonstra- 
tion. 

The Federal in its perfected form represents a truck 
which has been subjected to every sort of use and 
abuse which it could possibly encounter. 

It has been required, over and over again, week after week, 
and month after month, to carry excess loads, over 
roads of every sort through sand and mud and snow. 

It has been put through the paces in the hilly cities of the 
west coast, over the miles of New York streets, and 
in a score of inland cities. 

Every conceivable condition of going and of load has been 
encountered by the Federal in its rigorous try-out. 

We present it to you to-day as a truck that has been 
proven by the severest sort of punishment. 



Of its type and size we believe it to be the strongest truck 
in the world. 

No matter how inexperienced you may be in truck con- 
struction, a glance at the chassis will show you that 
every essential part is made with amazing stoutness. 

Every part, too, is within reach of the caretaker's hand. It 
can be kept constantly in tune by anyone possessing 
the slightest knowledge of mechanics. 

Instead of being over-rated as to power and capacity, it is 
under-rated. 

We sell it to you as a one-ton truck. But it is guaranteed 
to carry a ton-and-a-half load without a particle of 
overstrain. 

You can easily prove all we have said, if there is a Federal 
representative in your vicinity, by having a practical 
demonstration of the truck in your own business. 

You at least should write for further information about 
a truck so remarkable as this is. 



We want established, responsible automobile dealers in a number of cities as Federal sales repre- 
sentatives; but we will consider only the applications of those who are prepared to give the proper 
kind of service to Federal owners. If you are in a position to do this, write us. 



FEDERAL MOTOR TRUCK CO., 



100 Isabella Street, 
Detroit, Michigan 



SALES REPRESENTATIVES 



NEW YORK CITY: 
Motors Engineering 8c Sales Co., 
250 West 54th St. 
BOSTON, MASS. : 
Whitten-Gilmore Co., 

709 Boylston St. 
DETROIT. MICH.: 
Thompson Auto Sales Co. 



ST. LOUIS, MO.: 
Whitman Motor Car Co., 

6900 South Broadway 
KANSAS CITY, MO.: 
Mutual Auto Co., 
2121 Harrison St. 
DES MOINES, IOWA: 
Brown, Corley, Ellis Co. 



PHILADELPHIA, PA.; 
Fischer Motor Car Co. : 
311 North Uth St. 
SAN FRANCISCO, CAL.: 
Standard Motor Car Co. 
LYNN, MASS.: 
C. E. Whitten, 
49 Central Ave. 



TOLEDO, OHIO: 
Atwood Automobile Co. 
CAMDEN, N. J.: 
The E-M-F Co. 
LOS ANGELES, CAL.: 
Standard Motor Car Co. 

PORTLAND, ORE.: 
Stoddard-Dayton Auto Co. 
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More Than Surface Beauty 

Of course your car must be good to look upon. But 
don't buy it only because it meets with favor in your eyes. 
It behooves you to look beyond the surface beauty to its 
real power value. 

Case cars are as beautiful in appearance as the highest 
priced cars made. But it's the power value — the intrinsic 
superiority of the Case Engine and Chassis — that sells 
most — 

CASE CARS 

" The Car with the Famous Engine " 

The Case Engine has seventeen years of experience 
back of it — seventeen years of careful testing, of constant 
improvement, and of gradual development. Today the 
Case car, with its famous engine, is all that the motor car 
enthusiast can obtain. 

The Case Catalogue Number 9 will be sent on request. 

J. I. Case Threshing Machine Co. 

Racine, Wisconsin U. S. A. 
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MoVra of tht World's 
Good* Bine* 1835 



To the Wise fAen 

in the 

Automobile "Business 




Think of the number of horses 
in your city. Divide by three and 
you have the number of motor 
trucks to be sold in your city. 

Someone is going to get this 
business. 

The man who handles the Alco 
trucks stands a better chance 
than anyone else. 

The American Locomotive 
Company, builder of the Alco, 
has been moving the world's 
goods since 1835. 

It has built good locomotives. 

And a locomotive is nothing 
more nor less than a self-pro- 
pelled vehicle running on steel 
rails. The locomotive and the 
motor truck have their origin in 
the very same vehicle. 

Therefore, it is only natural 
the American Locomotive Com- 
pany should build motor trucks. 

It is logical that the American 
Locomotive Company should 
build good trucks. 

No one engaged in the manu- 
facture of motor trucks has had 
a better experience. No one has 
a stronger organization. No one 
is in a better physical or finan- 
cial position. 

As evidence of Alco quality, 
one of the largest transporters 
of goods, the American Express 
Company, now has twenty-nine 
of our trucks in constant service. 
Twenty-three were purchased on 



repeat orders. America's large 
steam and gas fitters supply 
house, the Crane Company, 
has eight. Six were purchased on 
repeat orders. The Gulf Refin- 
ing Company has fifteen. Thir- 
teen were purchased on repeat 
orders. Gimbel Brothers, the big 
department stores of New York 
and Philadelphia, have thirteen. 
Eleven were purchased on repeat 
orders. 

This is what some mighty large 
organizations think of the Alco 
truck. And please note also that 
Alco users repeat. 

We are looking for live repre- 
sentation in certain territories 
where we are not now repre- 
sented. We are looking for 
business men in the automobile 
business. 

To these we have an interest- 
ing and attractive proposition to 
make. 

Our line of trucks is in four 
sizes, 6%, 5, 3% and 2 ton models. 

We have also a complete line of 
touring cars— both sixes and fours 
— which we have been marketing 
since 1905. The Alco, you will 
remember, won the Vanderbilt in 
1909, and again in 1910 ! 

We offer you either the truck 
line separately or the touring line 
separately — or the entirety. 

If interested write or wire us. 
Your communication will receive 
personal attention. 



American Locomotive Company 

Broadway at Sixty-second Street 
New York City 
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"THIS 5hALgjJ 

Vulcanizer Ended All 
My Tire Worries" 

PI DAYS gone by, whenever I took my car out of the 
garage, either alone or with guests, I was always un- 
easy But now I am never worried, for I know that there 
will be no tire troubles and that we will be saved the an- 
noyance and danger of blow-outs on the road. I found 
the way to end all my tire worries when I began 
to use the 




Vulcanizer 

Electric or Alcohol Heated 

Going over the tires every little 
while with this wonderful machine 
keeps them practically as good as 
new. No chance for sand pockets 
to grow into dangerous and expen- 
sive blow-outs. The Shaler seals 
up every hole, big or little, in any 
casing or inner tube anywhere. 
Makes a perfect weld with live 
Para rubber. Has automatic 
heat control — requires no watch- 
ing — cannot burn or undercure. 
No other vulcanizer can compare 
with the Shaler in convenience, 
ease of operation, all around effic- 
iency and low cost of operation. 



Makes 
One Tire 
Outwear 
Three 

Notice the patented 
clamping device which 
allows easy adjustment 
to any part of the tire, and 
the convenient side handle — 
exclusive features found in no 
other vulcanizer but the Shaler. 



For home or garage use with direct or alternating current, or for road use with 
alcohol. $10 and up. Costs but one-half cent per hour to operate. 

You Want This Free Book autoSS^ 

Repair of Tires." Gives a remedy for every tire emergency. Full of just the prac- 
tical information you want to know. Free for your name if you write today. 



Garage and Repairmen: 




Write for our free hand-book showing the money-making 
possibilities of the Shaler Vulcanizer. 



C. A. Shaler Company 



125 Fourth Street 



Waupun, Wis. 
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ANNOUNCEMENT 



$1350 



OF 



$1450 



NEW PARRY CARS 




Model 51 $1350 
SPEED ROADSTER 

(FORE DOOR, TWO PASSENGER) 
(With Extra Jural la Dub Seat) 

35 Horse Power Motor. Bosch dual sys- 
tem of ignition, Model L Schebler carburet- 
or, 116-inch wheelbase, weight 2300 lbs. 
Tank, trunk and tire wires. One of the 
easiest riding cars in America. 



Model 52 $1450 
FOUR DOOR TOURING CAR 

(Full Fire Pumhiii, Extra Wide Raar Saat) 

35 Horse Power Motor. Bosch dual sys- 
tem of ignition, Model L Schebler carburet- 
or, 116-inch, wheelbase, weight 2400 lbs. 34 
x 3£ wheels and tires. One of the easiest 
riding touring cars in America. 





Model 53 $1400 
FORE DOOR PHAETON 

(Full Four FuHiftr, with Extra Juvenile Daah Seat) 

35 Horse Power Motor. Bosch dual sys- 
tem of ignition, Model L Schebler carburet- 
or, 116-inch wheelbase, weight 2350 lbs. 
One of the easiest riding phaetons in 
America. 



We are shipping our 1912 Models now, and are in 
position to take care of our agents on early Fall deliveries 



Write us for 

1912 
Literature 



- Motor Car Manufacturing Co. 

Makers 

INDIANAPOLIS, U. S. A. 



Agents 
Everywhere 
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MAYO RADIATORS 




It's not what we say, but what Mayo 
Radiators have done, that has led to 
their adoption by America's best cars. 

"What's worth doing at all is worth 
doing well," is the policy on which 
Mayo Radiators were built and will 
continue to be built. 

The Mayo Radiator is 
the Quality Radiator 

If you are a quality maker better 
join our list of customers at once. 



MAYO RADIATOR COMPANY, New Haven, Conn. 



PROVED 



BEST 




TRY 



SHAWMUT TIRE CO. 
99 BEDFORD ST, BOSTON 

Factory: Watertown, Mass. 
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Peerless for 1912 

Six-Cylinder Cars $4,000, $">,000, $G,000 Four-Cylinder Cars $4,300 

It is logical that a motor car should develop the light that it uses. The 
Dynamo Electric Lighting System, a part of the standard equipment of the Peerless, 
accomplishes this, and does away with 
the inconvenience, the expense and over 
50 pounds of the weight occasioned by 
oil lamps and gas tank. 

A dynamo, driven by the motor, and 
governed to a constant speed so that the 
voltage will not vary, affords a brilliant, 
effective light for every lamp on the car. 
When the engine is stopped or running 
below twelve miles an hour, the lights 
are fed from a battery which is charged by the dynamo. A cut-out throws the 
lamps into the battery circuit and back to the dynamo circuit automatically. 

Only one-sixth horse power is required to operate the system with all the lamps 
alight ; the running of the car is not effected by the diversion of so small an amount 
of i>owcr. The battery is small and almost never needs attention ; there is no 
re-charging to contend with. The system also provides an emergency current 
for ignition. 

High efficiency, metal filament lamps are used with parabolic reflectors, 
impossible with a gas flame; they reflect all of the light. Head lights may be 
changed from powerful, long-distanced beams to divergent, fore -ground rays at will, 
by means of a simple thumb-screw adjustment. The system is controlled by a 
simple switch on the dash ; it is in complete harmony with the car. 

The Peerless Motor Car Company 

Cleveland Ohio 



The Dynamo, Weight 19)^ lbs. 



Makers also of 
Peerless Commercial Cars 
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